SEMESTER 1

FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Name in Polish:Geometria Wykréna i Rysunek Techniczny
Name in English: Descriptive Geometry and Technical Drawing
Main field of study: mining and geology
Level and form of studies:1% level, part-time
Kind of subject: obligatory
Subject codeMMG1201
Group of courses:NO

Lecture Classes Laboratory Project Seminar
Number of hours of
organized classes in the 10 30
University (ZZU)
Number of hours of total
student workload (CNPS) 60 120
Form of crediting crediting crediting
with grade with grade

For group of courses mark
(X) final course

Number of ECTS points 2 4

including number of
ECTS points for
practical (P) classe|

7))

including number of
ECTS points for direct
teacher-student contagt
(BK) classeg

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1. Basic knowledge of Euclidean space, necessary derstand methods of representation of

spatial objects in the plane.
2. Basic knowledge of geometric figures.
3. Basic skills related to pencil techniques drawingjs.

SUBJECT OBJECTIVES

CL1. Acquisition of knowledge on theoretical badisatial objects in the plane, parallel and cén
projection, rules of the following methods of reggatation used in engineering graphics:

C1.1. Axonometric projections.

C1.2. Monge projection.

C1.3. Projection with elevations.
C2. Acquisition of knowledge on general rules mtato technical drawings, dimensioning, varig
drawing forms.
C3. Acquisition of technical drawing skills and dé&y geometric forms of objects in drawings, sk
related to solving spatial problems related to tocsion representation, terrain topography &
mining objects or other earthworks design, usirgribwly learnt methods of representation.
C4. Development of spatial imagination necessasptee engineering problems.
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SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK_WO01 — knows the rules of determining projectigmace and rules of points and figu
representation as well as invariants in paralldl @ntral projection

PEK W02 — knows the method of Monge projection dadic construction defining relations g
space elements affiliation

PEK_WO03 - knows the method of axonometric projetio- isometry, oblique and orthogo
dimetry, knows basic geometric dependencies

PEK W04 — knows the method of projection with etewss, knows basic constructions defin
relations and affiliation of space elements andcbesnstructions determining parameters
topographic surfaces

PEK_ W05 - has basic knowledge about technical deatettion of designed or existing objects

relating to skills:

PEK _UO1 - is able to make a technical drawing whicdkes documentation of an enginee
project, in accordance with current rules of techhdrawing.

PEK_UO2 — can make drawings, both handmade ang tsats, of the learnt representation meth
and describe them.

PEK _UO03 — can record and read a geometric fornbjefots in orthogonal projecting

PEK _UO04 — can use various drawing forms — viewtieechalf-view half-section, broken-out secti
detalil.

PEK _UO5 — can calibrate objects in accordance @itiensioning rules of technical drawings

PEK _UO06 — can interpret notation and symbols rdl&abedimensions tolerance and surface rough
used in drawings

PEK_UOQ7 — can mark threads in drawings and usectieths in representations of bolted joints

PEK _UO08 — can use reductions in drawings and irdégymbols related to welded joints

PEK_UQ9 — can use reductions related to bearirgs,pcesent shafts and gear wheel, can inte
symbols related to fit

PEK U110 - in Monge projections can determine refetiand affiliation of space elements — p
straight line, plane — using characteristic plaanmed transformations of a reference system.

PEK_U11 — can determine a plane intersection andtpeting polyhedra in Monge projections

PEK U12 - can determine a plane intersection antktpating solids of revolution in Mong
projections

PEK_U13 — can record and read a geometric fornolyhedra in oblique and orthogonal dimetry.

PEK_U14 - can determine an intersection of a palgde and a plane intersection in axonome
projection

PEK U15 — can present spatial objects in projestigith elevations

PEK_U16 — can use a projection with elevationsarthevorks design related to mining exploitat
and road construction
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PROGRAMME CONTENT

= f ol | Number
orm of classes - lecture of hours
Lec 1 | Course organization. Central and parallglgoetomn. Axonometric projections. 2

Orthogonal parallel projection. Space elements asldtions between them.
Lec 2 |Affiliated elements — straight line and plane, glaand plane. Plane figures 2
penetration. Reference system — transformationtpagit.

Orthogonal parallel projection. Polyhedron-straigihe intersection. Polyhedrop-

Lec3 plane intersection. Polyhedra penetration.

Orthogonal parallel projection. Penetration of é®lof revolution and penetration

Lec4 of solids of revolution with rigid bodies.

Projection with elevations. Space elements and tioeka between them.
Lec 5 |Applications of projections with elevations in & topography representations. 2

Final test.
Total hours 10
Form of classes — project Number
of hours
Course organization. General rules of technicalvilrg: paper sheet sizes, types
Proi 1 of drawing lines and their uses, scales, title kdpadrawing plans, technical 3
) writing practice — Latin alphabet, figures, symbdlseek characters. Orthogonal
projection, hand drawing practice.
Axonometric  projections. Polyhedron-plane interggct in  axonometric
Proi 2 projections. Orthogonal parallel projection — Spaglements and relations 3
) between them, straight line-plane, plane-planengfamation and characteristic
planes).
. Orthogonal parallel projection. Straight line andlids polyhedron-plane
Proj 3 | - : : 3
intersection. Polyhedra penetration.
Proi Orthogonal parallel projection. Penetration of d®lof revolution and penetration
roj 4 ; . N . 3
of solids of revolution with rigid bodies.
Proi 5 Notation of a geometric form of solids using suchtfs as intersection, revolved 3
J section, half-section, half-view, half-section dradf-view.
Proj 6 | Dimension systems, dimensioning rules. Serfaughness. 3
Proj 7 | Graphic record of threads. Record of bgj&ats constructions. 3
Proj 8 | Record of welded joints constructions. 3
. Graphic record of axles, shafts, gear wheels aratirmggs, dimension and fit
Proj 9 . 3
tolerance (assembly drawing).
Proi Projection with elevations. Application of a prdjea with elevations in
roj 10 . L - . 3
representations of mining exploitation objects aFtest.
Total hours 30

TEACHING TOOLS USED

1. Traditional lecture elements of an interactieetlire, using mainly handwriting techniques
computer presentations prepared in PowerPoint, @& and Data Mine.

2. Project — interactive class, using problem sgjunethods, students solve spatial graphic prob
in representations over a plane, using hand drawaimg) pencil technique tools.

3. Project — reading a geometric form of 3-dimenalmbjects from projections — multiple choice
graphic quizzes and puzzles.

4. Students’ own work — successful preparatiorboua 9 thematic drawings.

5. Students’ own work — individual literature stesli

6. Consultations
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EVALUATION OF SUBJECT EDUCATIONAL EFFECT ACHIEVEMEN TS

EvaluationF — forming (during Educational effect number Way of evaluating edaceti
semester), P — concluding (at effect achievement
semester end)
= PEK WOL-PEK W04 Crediting with grade — written
- - tests
P=F1
Arithmetic average of partial
= PEK UO1-PEK U16 grades received for thematic

drawings, short written tests,
oral presentations

PEK_UO01-PEK_U09 Crediting with grade —written

F2 PEK_ W05 test

P = 0.5*F1 + 0.5*F2

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Bogaczyk T., Romaszkiewicz-Biatas T., 13 wykladawgeometrii wykrélnej, Oficyna
Wydawnicza PWr, Wroctaw 2011

[2] Dobrzaski T., Rysunek techniczny maszynowy, Wydawnictwaukbwo-Techniczng
Wydanie 24, Warszawa 2010

SECONDARY LITERATURE:

[1] Lewandowski Z., Geometria wykilea, PWN , Warszawa 1984 (or any other book on
fundamentals of descriptive geometry)

[2] Dyba K., Geometria rzutéw, skrypt PWr, Wroctaw 1982

[3] Rydzanicz I., Rysunek techniczny jako zapis korsfiuZadania, WNT, Warszawa 2004

[4] Rydzanicz I., Zapis konstrukcji, skrypt PWr, Wrogta

[5] Rydzanicz I., Zapis konstrukcji - zadania, skryWroctaw 1991

[6] binding standards PN, PN-EN, PN-ISO, PN EN-ISOteelao technical drawings

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

dr inz. Dariusz Wazniak, dariusz.wozniak@ pwr.wroc.pl

the



MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Descriptive Geometry and Technical Drawing
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology

6

SUBJECT Correlation between SUBJECT Programme Teaching tool
EDUCATIONAL subject educational| OBJECTIVES content number
EFFECT effect and educational
effects defined for the
main field of study

PEK_WO01 K_W08 C1,C4 Lecl N1, N5, N6

PEK_WO02 K_W08 Cl1.2 Lec 2-Lec 4 N1, N5, N6

PEK_WO03 K_W08 Cl.1 Lecl N1, N5, N6

PEK_WO04 K_W08 C1.3 Lec5 N1, N5, N6

PEK_WO05 K_W08 C2 Proj 1 N1, N2, N6
PEK_UO01-PEK_U02 K_U08 C2, C3 Proj 1-Proj 10 N2, N,

PEK _UO03 K_U08 C3,C4 Proj 1-Proj4 N2, N3, N4, N
PEK _U04-PEK_U09 K_U08 C2, C3 Proj 5-Proj D N2, N,
PEK_U10-PEK_U12 K_U08 C3,C4 Proj 2-Projd N2, N3, N6
PEK_U13-PEK_U14 K_U08 C3,C4 Proj 2 N2, N4, N6
PEK U15-PEK_U16 K_U08 C3,C4 Proj 10 N2, N3, N4, |
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FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Name in Polish:Podstawy Gornictwa
Name in English: Fundamentals of Mining
Main field of study: mining and geology
Level and form of studies:1% level, part-time
Kind of subject: obligatory
Subject codeGGG1201
Group of courses:NO

Lecture Classes Laboratory Project Seminar
Number of hours of
organized classes in the 20
University (ZZU)
Number of hours of total
student workload (CNPS) 60
Form of crediting Examination

For group of courses mark
(X) final course

Number of ECTS points 2

including number of
ECTS points for
practical (P) classe

[

including number of
ECTS points for direct 2
teacher-student contagt
(BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1. Necessary general knowledge (at the level of sergnedducation) to understand engineefing
problems related to technology of mineral depasifdoitation.

2. Necessary general knowledge (at the level of seargreucation) related to the centre of the
Earth and processes shaping it as well as thenasfgiocks and minerals.

3. Elementary knowledge (at the level of secondarycation) related to widely understopd
world economy, necessary to understand the rolesgmificance of mining exploitation,
which, by supplying minerals, has always been ailldssthe basis of technical and econoric
human activity

SUBJECT OBJECTIVES
C1- Acquisition of knowledge on the role and pice of mining, which, by supplying mémnals,
has been the basis of technical and economic humetinity since the beginnings of
civilisations.
C2 - Acquisition of knowledge on the history ofings mineral deposits and development of the
technology of mineral deposits exploitation, whigas one of the most significant incenties
for knowledge and technology development over e@&gy(including the introduction of the
origin and role of contemporary professional cugt@mmining).
C3 - Acquisition of elementary knowledge on minetaposits creation and occurrence, which
determine their exploitation methods and techrscéitions used in mining.
C4 - Presentation and explanation of basic teahrpooblems of mineral deposits exploitation,




especially issues related to: searching for dep@sid first driving, deposit geology, rock
workability, orogenic belt mechanics, mining exdisa casing, underground engineering,

mine dewatering and ventilation, mining transpovertical and horizontal), mining

mechanisation, mining threats and their preventioime rescue work as well as elements of

geological and mining law.
C5-  Acquisition of knowledge on technology andteyns of underground deposits exploitation.
C6 -  Acquisition of knowledge on technology andteyns of surface mining.
C7 - Learning and understanding specialist mimiogienclature.

SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

PEK_WO01-has elementary knowledge of widely undedtanining engineering as one of the most

important technological and economic areas of huatdirity

PEK W02 -has knowledge on the role, goals and feigmice of mining exploitation, understands
elementary significance of minerals mining as ehmémal and economic basis of human

activity.
PEK W03 -has general knowledge of the history afigisnineral deposits and the development

of

deposits exploitation technology over centurievi the origin and role of contemporary

professional customs in mining.

PEK WO04-has general knowledge of the creation afiendl deposits as well as the form and
construction of mineral deposits which determinpleixation methods and technical solutions

used in mining.

PEK _WO05-has general knowledge and can understasit bachnical problems in surface and

underground mining of minerals, with reference:teearching for deposits and first drivin
deposit geology, rock workability, orogenic belt echanics, mining excavation casin

underground engineering, mine dewatering and \aiuil, mining transport (vertical and

horizontal),mining mechanisation, mining threatsl &neir prevention, mine rescue work
well as elements of geological and mining legaltatons.

PEK_WO06 -has general knowledge of functioning aradesns of underground deposits exploitation.

PEK_ W07 -has general knowledge of functioning aredesms of surface deposits exploitation.
PEK_WO08 -knows and can use specialist mining nota&ne.

relating to social competences:
PEK KO1l-realizes the social role of a technicalvarsity graduate and especially understands
need to formulate and spread in society informatod opinions on achievements

g,
g,

as

the
in

mining and other aspects of mining engineeringvaygti e.g. in mass media; makes

attempts to inform and spread opinions in an undedsble way;

PEK _KO02-has knowledge allowing for undertaking pailes with people who do not understand |the

role and significance of mining in the developmeftivilisation, technology and culture

in history and today.

PROGRAMME CONTENT
Number
Form of classes - lecture
of hours
Course syllabus, crediting conditions and literatur
Lec 1 | The role and significance of mining. Developmentha mineral mining technolp- 2

gy over centuries. Geological and mining legal tatjons.
Useful minerals deposits — types and genesis, famoh construction of deposits.
Lec 2 | Searching for deposits, deposits assessment andlatedn methods, balancing 1
criteria. Terminology of underground mining. T




Lec 3

Technology of rock workability in underground miginBasic issues in, oroger
belt mechanics: static and dynamic symptoms of emimg pressure, minin
excavation casing (basic notions and division sfrgs).

c

Lec 4

Underground mining: types of opening-out headilgsic opening-out structur
in underground mines (mine model).

Lec5

Underground mining: shafts — shaft sinking, casgguipment. Vertical transpc
winding gear. Shaft bottom and chambers.

t

=

Lec 6

Underground mining: preparing deposits for expt@ta technology o
underground excavation construction and maintenance

Lec 7

Underground mining: exploitation systems — breagting, disposal of pos
exploitation caverns — floor management, explatatiirections.

Lec 8

Underground mining: threats in underground minwentilation, air-conditioning
dewatering and lighting in underground mines, nieszue work. Mine disposal.

Lec 9

Surface mining — technologies of deposits explaitatn surface mining, surfac¢
mining minerals — types of minerals, use, occumeraeposits characteristi¢

Surface mining terminology — basic definitions dadhnological processes, tyf
of excavations, elements of surface mining excawati

S.
es

Lec 10

Opening-out headings in surface mining — goal,di@cinfluencing opening-ou
area, opening-out methods and machines. Explaitatistems and ways of mini
front moving in surface mining — requirements, yp&/stems characteristics

Lec 11

Technologies in surface mining of rock miner

Exploitation for aggregates — machine work modesygy shovels, transpor

basics of drilling and blasting works — blastingthaels, basic blasting effec
parameters of blasting openings, blasting netwohlesne.

Lec 12

Technologies in surface mining of rock miner
Exploitation of solid minerals for blocks — chaextstics of deposits allowin
exploitation for blocks, stages of the processaigg blocks from unmined roc
block working methods. Characteristics of block king methods, rock workin
elements.

Lec 13

Technology of brown coal exploitation — exploitatieystems, types of buck
ladder excavator, bucket ladder excavator workieghwds.

Lec 14

Removing and dumping of overlay — working methotiexa@avators and dumpir
conveyors.

Lec 15

Drowned mineral exploitation technologies — workiyges, exploitation system
excavators, transport of output.

Total hours

TEACHING TOOLS USED

N1. Informative lecture with elements of probleratiee.
N2. Multimedia presentations.

N3. Didactic discussions during lectures.

N4. Consultations.




EVALUATION OF SUBJECT EDUCATIONAL EFFECT ACHIEVEMEN TS

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

semester), P —
concluding (at
semester end)

P PEK _WO01-PEK_WO08 | P1 Final result of a written exam.
PEK_KO1-PEK_ K02

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE :

[1]
[2]

[3]
[4]

[5]

[6]

[7]
[8]
[9]

[10] NOWAK K., KOSTRZ J. Gérnictwo. G#é 1. Wyd. ,Slask”, Katowice 1989.
[11] PIECHOTA S. Podstawowe zasady i technologie wybiar&opalin statych, Wyd. PA

[12] PIECHOTA S. Podstawy gérnictwa kopalin statych, WaGH, Krakow 1996,
[13] PIECHOTA S. Technika podziemnej eksploatacjizzidlikwidacji kopah. Wyd. AGH,

[14] PIECHOTA S. Technika podziemnej eksploatacjizztéCzs¢ 1. Podstawowe zasady i

[15] POCHCIAL Z: Eksploatacja podziemna zi6Skrypt Politechniki Wroctawskiej, Wroctaw

SECONDARY LITERATURE:

CHUDEK M., Podstawy gornictwa, Wydawnictw8I4sk”.
BEBEN. A. - Maszyny i urgdzenia do wybranych technologii urabiania surows&ainych,
Slask. Katowice 1998 r.

FRANKIEWICZ W., GLAPA W.: Gornictwo i przer6bka kdemia tamanego. W: Surow
skalne. Kruszywa mineralne. Red. nauk. Roman Negkdv : Wydaw. IGSMIE PAN,

FRANKIEWICZ W., GLAPA W., GALOS K.: Technika i tectologia eksploatacji kruszyw

naturalnych i piaskédw przemystowych. W: Surowcelrska [Red.] Roman Ney. Krakoy
Wydaw. Instytutu Gospodarki Surowcami Mineralnyriirierga PAN 2002

FRANKIEWICZ W., GLAPA W., GALOS K Technika i techimgia eksploatacji kamieni
budowlanych i drogowych. W: Surowce skalne. Kamé& budowlane i drogowe [Red.]

Roman
Ney. Krakow: Wydaw. Instytutu Gospodarki Surowcatmeralnymi i Energi PAN 2003
FRANKIEWICZ W., GLAPA W.: Normy stosowane w dokumewaniu, projektowaniu

w odkrywkowej eksploatacji zk) Kopaliny Podstawowe i Pospolite Gornictwa Skatmeg

2006 nr 1

HAWRYLAK H. i inni - Maszyny i prace pomocnicze gérnictwie odkrywkowyghask.
Katowice 1974.

GALCZYNSKI S., Podstawy budownictwa podziemnego, Oficyngdsvvnicza Pol. Wr
Wroctaw 2001. )
KLECZEK Z., Geomechanika gorniczsigskie Wyd. Techn., Katowice 1994.

IGSMIE, Krakow 2003.

Krakow 2008.
technologie wybierania kopalin statych. Krakow 2004

1984

[1] RYNCARZ T. Zarys fizyki gorotworuSlaskie Wyd. Techn., Katowice 1993.
[2] GOSZCZ A., Elementy mechaniki skat orapdania w polskich kopalniachegla i miedzi,
Biblioteka Szkoty Eksploatacji Podziemnej, Wyd.tInSospodarki Surowcami Min. i Enesgi

[3] CHUDEK M., Obudowa wyrobisk gérniczych, ¢g# |, Obudowa wyrobisk korytarzowych

PAN, Krakow 1999.

komorowych. $lask", Katowice 1986.
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[4] BIENIAWSKI Z. T, Engineering Rock Mass  Clasificatis.Wilej et
Sons,Intersc.publication.NY 1989

[5] HOEK E.,BROWN E. T., Underground Excavations in Rbtstitution of Mining and Met..
London 1980.

[6] Praca zbiorowa: Materiaty konferencyjne Szkoty B&afacji Podziemnej, Wyd. AGH

[7] Gornictwo Odkrywkowe — czasopismo - www.igo.wrog.pl

[8] Swiat Kamienia — czasopismo - www.swiat-kamienigipl/

[9] Nowy Kamieniarz — czasopismo - http://nowykamienigld

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

dr inz. Maciej Madziarz, maciej.madziarz@ pwr.wroc.pl
dr inz. Wiestaw Frankiewicz Ph.D. Eng., wieslaw.frankiewdz@ pwr.wroc.pl

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Fundamentals of Mining
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology

SUBJECT Correlation between SUBJECT Programme | Teaching
EDUCATIONAL subject educational | OBJECTIVES content tool
EFFECT effect and educational number

effects defined for the
main field of study

PEK_WO1-PEK_WO08 K_W11 C1-C7 Lec 1-Lec 15  NI1-N4
PEK_KO1- PEK_ K02 K_KO7




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Namein Polish: Technologie Informacyjne
Namein English: Information Technologies
Main field of study: mining and geology
Level and form of studies: 1% level, part-time
Kind of subject: obligatory
Subject code: INZ0535
Group of courses: NO

Lecture Classes Laborator Project Seminar
Number of hours of
organized classes in the 20
University (ZZU)
Number of hours of total
student workload (CNPS) 60
Form of crediting crediting
with grade

For group of courses mark
(X) final course

Number of ECTS points 2

including number of
ECTS points for
practical (P) classe|

[72)

including number of 2
ECTS points for direct
teacher-student contagt

(BK) classes

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES
1. Computer sciences and mathematics at the legalred in secondary school.

SUBJECT OBJECTIVES
C1 Acquisition of knowledge on basic informati@ehnologies related to:
C1.1 computer organisation and operation
C1.2 system and utility software,
C1.3 selected applications,
C1.4 computer networks and Internet,
C1.5 security.




SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK_ W01 has knowledge of the basics of computeratioem and architecture
PEK_WO02 has knowledge of rules related to usingmgars and computer uses
PEK_WO03 has ordered knowledge on professional tiselected examples of application software,.
PEK W04 knows basic rules of computer network antérhet functioning, information gathering and

network communication.
PEK_WO5 has knowledge on threats and security relased to computers and network.

relating to social competences:
PEK _KOL1 realizes that there are norms, ethicabrafed established customs in IT society.

PROGRAMME CONTENT

Number

Form of classes - lecture
of hours

Lec 1| Introduction and basic notions in IT. 1

Lec 2 | Representation, encrypting and data procg®sira computer 2

Lec 3 | Computer architecture basics

Lec 4 | Peripherals and memory

Lec 5 | Algorithms, data structures and programming

Lec 6 | Software, operating systems

Lec 7 | Professional use of text editors

Lec 8 | Spreadsheets

Lec 9 | Data presentation and management graphics

RlRRRIR|NN|N

Lec 10| Database elements

Lec 11| Computer networks and the Internet; introduction 2

Lec 12| Computer networks and Internet; services and né&tapplications 1

Lec 13| Computer security, data encryption, electronic aigre. 3

Total hours 20

TEACHING TOOLSUSED

N1. Traditional lecture with multimedia presentaso

EVALUATION OF SUBJECT EDUCATIONAL EFFECT ACHIEVEMENTS

Evaluation F — forming Educational effect number Way of evaluating edoceti effect

(during semester), P — achievement

concluding (at semeste
end)

P PEK_WO01-PEK_WO05 Crediting on the basis of a written test.
PEK_KO01




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:
[1] Dec Z., Konieczny R., ABC komputera 2012, Editi@¥®@, Krakéw 2011
[2] Zarowska-Mazur A., \Bglarz W., ECDL na skréty, Wyd. PWN, 2012
[3] Sikorski W., ECDL. Podstawy technik informatyczhyidkomunikacyjnych, PWN 2009
[4] Wojciechowski A. Ustugi w sieciach informatycznyayd. PWN 2007

SECONDARY LITERATURE:
[1] Zarowska-Mazur A., Wglarz W., ECDL advanced na skréty, Wyd. PWN, 2011
[2] Morley D., Parker C., Understanding computers taalay tomorrow, Thomson — Course

Technology, 12 Edition, 2009
[3] Wojtuszkiewicz K., Jak dziata computer? Wyd. PV2R11

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)

dr inz. Edward Biéeninik, edwar d.bieleninik @pwr .wroc.pl

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Information Technologies
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology

SUBJECT Correlation between subject| SUBJECT Programme Teaching tool
EDUCATIONAL educational effect and OBJECTIVES content number

EFFECT educational effects defined for

the main field of study

PEK W01 K_WO09 Cli Lec 1-Lec 4 N1

PEK W02 K_WO09 Cl.2 Lec 5-Lec 6 N1

PEK W03 K_WO09 C1.3 Lec 7-Lec 1( N1

PEK W04 K_WO09 Cl4 Lec 11-Lec 12 N1

PEK W05 K_WO09 Cl5 Lec 13 N1

PEK K01 K_K03 C1 Lec 1-Lec 13 N1




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Namein Polish: Podstawy Ekologii i Ochron§rodowiska
Name in English: Introduction to Ecology and Environment Protection
Main field of study: mining and geology
Level and form of studies: 1% level, part-time
Kind of subject: obligatory
Subject code: 0SG1201
Group of courses: NO

Lecture Classes Laborator Project Seminar

Number of hours of
organized classes in the 20
University (ZZU)
Number of hours of total
student workload (CNPS) 60
Form of crediting crediting

with grade

For group of courses mark
(X) final course

Number of ECTS points 2

including number of
ECTS points for
practical (P) classe|

7))

including number of
ECTS points for direct )
teacher-student contagt

(BK) classes

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES
1.Knowledge of natural sciences at the level defig secondary school curriculum.

SUBJECT OBJECTIVES
C1. Familiarising students with the natlienvironment of the Earth as a planet influertmgforces
and phenomena of the Universe.
C2. Presenting a synthetic image of how the mogtontant natural environments of the Eai
determining the scope of geoengineering activigction.
C3. Teaching students about threats to the natuméaronment of the planet and its condition w

particular emphasis on Poland.

th,

ith



SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK_WO01Has knowledge of the Earth as a planet whiab created and evolves in the surrounding

cosmic environment, understands the forces andgohema shaping the Earth, is aware
external opportunities and threats

of

PEK_WO02Has synthetic knowledge of natural processeghe atmosphere, hydrosphere and

lithosphere, which have substantial influence anube natural resources of the Earth

PEK_WO03Knows the most important threats to the naatenvironment, ways of monitoring them,

methods of protecting the natural environment frbewastation and restoring the values

the natural environment transformed by human dgtivi

relating to social competences:

PEK_KO1Understands the significance of natural @¢mrss of engineering activity and its influence

on the condition of the natural environment

PROGRAMME CONTENT
Form of classes- lecture Number
of hours
Lec 1 | Cosmic environment of the inhabitants of ptaBarth 2
Lec 2 | The Earth’s atmosphere 4
Lec 3 | Earth’s climate — changes, its role in humevelopment 2
Lec 4 | Earth’s hydrosphere — resources and watankhess 4
Lec 5 | Natural diversity of land environment 4
Lec 6 | Knowledge of the environment as the basisi$ong Earth’s resources 2
Condition and protection of the natural environmehthe Earth with particular
Lec 7 emphasis on the natural environment of Poland 2
Total hours 20

TEACHING TOOLSUSED

N1.  Traditional lecture with multimedia presentagqwith the use audiovisual equipment).

EVALUATION OF SUBJECT EDUCATIONAL EFFECT ACHIEVEMENTS

Evaluation F — forming Educational effect Method of evaluating educational effect
(during semester), P + number achievement
concluding (at semester
end)
= K_WO1-K_W03 Crediting with grade on the basis of a written t¢
covering the scope of issues discussed at the
lecture.

2St




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Textbooks “Fizyka z Astrononi for secondary schools.

[2] Makowski J.: Geografia fizyczriaviata. Wyd. Nauk. PWN, Warszawa 2008

[3] Graniczny M.: Katastrofy przyrodnicze. Wyd. NaukVR, Warszawa 2009

[4] Weiner J.Zycie i ewolucja biosfery. Wyd. Nauk. Warszawa 2012

[5] Archer D.: Globalne ocieplenie. Zrozurdiprognoz. Wyd. Nauk. PWN, Warszawa 2010

[6] Kozuchowski K., Wibig J., DegirmendZil.: Meteorologia i klimatologia. Wyd. Nauk. PWN,
Warszawa 2009

[7] Van Andel T.H.: Nowe spojrzenie na stalanet. Wyd. Nauk. PWN, Warszawa 2010

SECONDARY LITERATURE:
[1] “Wiedza iZycie” (monthly)
[2] “Swiat Nauki” (monthly)

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)

mgr Jerzy Cygan, jerzy.cygan@pwr .wroc.pl

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Introduction to Ecology and Environment Protection
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology

SUBJECT Correlation between subject| SUBJECT Programme | Teaching
EDUCATIONAL educational effect and OBJECTIVES content tool
EFFECT educational effects defined fo number
the main field of study
PEK W01 K W14 Ci1 Lec1 N1
PEK W02 K W11 Cc2 Lec 2-Lec €6 N1
PEK W03 K W11 C3 Lec7 N1
PEK K01 K_K02 C2,C3 Lec 1-Lec 7 N1




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD

Namein Polish: Analiza Matematyczna |
Namein English: Mathematical Analysis |
Main field of study: mining and geology
Level and form of studies: 1% level, part-time
Kind of subject: optional / university-wide

Subject code: MAP9947
Group of courses: NO

Lecture Classes Laboratory  Project Seminar
Number of hours of
organized classes in 20 20
University (ZZU)
Number of hours of total
student workload (CNPS) 120 120
Form of crediting Examination crediting
with grade
For group of courses mark
(X) final course
Number of ECTS points 4 4
including number of
ECTS points for 0 4
practical (P) classes
including number of
ECTS points for direct ) 2
teacher-student contact

(BK) classes

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES

1. Itis recommended to possess knowledge of mathesnegjuivalent to matura advanced level

standards

elementary functions and solving equations anduakiips with these functions.

SUBJECT OBJECTIVES
C1. The student should obtain basic knowledge ®g#neral properties of the function, in particujar

C2. The student should acquire knowledge of basicepts of calculus of functions of one variaple

using test functions and solving optimization tasks

C3. The student should obtain basic knowledge abdefinite integral.
C4. The student should use of the acquired knowelédgreate and analyse mathematical models to

solve theoretical and practical problems in varifieisls of science and technology.




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_WO01 The student possesses basic knowledggicfdnd set theory, known properties of po
functions, exponential, trigonometric and inverséiem.

wer

PEK W02 The student knows the basics of calculutunétions of one variable using for solving

optimization problems.

PEK_WO03 The student possesses basic knowledge aidkefinite integral.

relating to skills:

PEK _UO1 The student is able to solve equationsiaedualities such as: exponential, polynom
exponential, logarithmic and trigonometric.

PEK _UO02 The student is able to calculate the linotssequences and functions, determine
asymptotic function theorem and apply L'Hospitalle to the unmarked symbols.

PEK_UO03 The student is able to calculate the devies of the function and interpret the valueg
able to estimate the differential, as well as, s@gtimization of functions of one variable, &
examine the property and conduct of functions @& wariable.

PEK_U04 The student is able designate an indefintiegral of elementary functions and ratio
functions using properties and methods of integraiéarned during the lecture.

relating to social competences:

PEK_KO1 The student is able to find and use themeended literature and independently acg
knowledge.

PEK K02 The student understands the need for sgsierand independent work on mastery

ial,
the

, IS
and

nal

uire

of

course material.

PROGRAMME CONTENT

Number

Form of classes - lecture
of hours

Lec 1 |Elementary functions. Exponential, logarithmicgtmometric functions,
inverse trigonometric functions.

Lec 2 | Numerical sequence. Monotonic and limited sequermundary and
infinite sequence of numbers. E (mathematical @t

Lec 3 |Limit of a function at the point (right and wronggpided limits of
functions. The technique for calculating limits.elTboundaries of basic 3
unmarked expressions. Function asymptotes.

Lec 4 | Continuity of a function at a point and on the mgd. Continuity of sided
functions. Points of discontinuity and their typ&heorems on continuous
functions on a closed interval and their applicaicApproximate solution
of equations.

Lec 5 | The derivative of the function at the point. Side®l Wrong derivatives.
Derivatives of basic elementary functions. Diffdration. Derivatives of 2
higher orders.

Geometric interpretation of the derivative. Tang@ifferentials and their

Lec6 applications to approximate calculations. The ddd. "Hospital.

Mean value theorems (Rollethe and Lagrange). Tagtat Maclaurin formulas

Lec? and their applications.

Intervals of monotonicity of functions. Local extmes functions.
Lec8 |Necessary and sufficient conditions of existencdooal extremes. The 2
value of the smallest and the largest function @hoaed interval.

Indefinite integrals and their basic propertiested¢mation by parts.

Lecd Integration by substitution. Integration of ratibhanctions.

Total hours 20




Form of classes - class Number
of hours

Cl1 | Application of the laws of logic and set thgofrhe study of general properties 4
of functions (monotonicity, injectives, domain, dolg function, inverse
function). The study of functions and graphs andwiing power function
exponential, trigopnometric and inverse to them #melr assemblies. Solving
equations and inequalities with the use of abowetfans.

Cl 2 | Calculating the limits of appropriate and ipegpriate number sequences and 2
functions (at a point) and unmarked expressionstereéning function
asymptotes.

Cl 3 | Continuity and function at a point on the mtd. The use of theorems|a 2
continuous function on a closed interval to theuéss of extreme and
approximate equations.

Cl4 | Calculating the function derivatives using theorems of differentiation with 2
the interpretation of the derivative. Determiniagdent to the sequence. Usage
of differentials to approximate calculations (erestimation).

CI5 | Determining the rules of Taylor / Maclaurin éstimate accuracy. Usage |of 2
L'Hospital's rule to calculate limits.

Cl 6 | Investigation of the function - monotonicitigonvexity, local extremes. 2
Estimating global extremes.

ClI'7 | The calculation of integrals - integration grts and by substitution. Integration 4
of rational functions. Integration of trigonometfumctions.

Cl 8 | Final test. 2

Total hours 20

TEACHING TOOLSUSED

1. Lecture

2. Laboratories

3. Consultations

4. Homework assignments

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

Evaluation (F — forming| Educational effect | Way of evaluating educational effect achievem
(during semester), P — number
concluding (at semeste
end)
F1 PEK _UO01-PEK_UO04 Oral and written form of crediting the student
PEK_KO1-PEK_ K02
F2 PEK_WO01-PEK_W3| Final examination
PEK_ K02

ent



PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] G. Decewicz, WZakowski, Matematyka, Cz. 1, WNT, Warszawa 2007.

[2] M. Gewert, Z. Skoczylas, Analiza matematyczna 1firiige, twierdzenia, wzory. Oficyn
Wydawnicza GiS, Wroctaw 2002.

[3] M. Gewert, Z. Skoczylas, Analiza matematyczna tyRady i zadania, Oficyna Wydawnic
GiS, Wroctaw 2011.

[4] W. Krysicki, L. Wiodarski, Analiza matematyczna adaniach, Cz. I, PWN, Warszawa 2006.

[5] J. Pietraszko, Matematyka. Teoria, przyktady, z&da®ficyna Wydawnicza Politechni
Wroctawskiej, Wroctaw 2000.

SECONDARY LITERATURE:

[1] M. Gewert, Z. Skoczylas, Oprac. Analiza matematgc4dn Kolokwia i egzaminy. Gi$

Wroctaw 2002.

[2] R. Leitner, Zarys matematyki vwyzej dla studiéw technicznych. Cz. 1, 2 WTN, Warnsz
1994.

[3] F. Leja, Rachunek #hiczkowy i catkowy ze wgpem do rowna rézniczkowych, PWN
Warszawa 2008.

[4] H. i J. Musielakowie, Analiza matematyczna, T.4, & i 2, Wydawnictwo Naukowe UAM,

Pozna 1993.
[5] W. Stankiewicz, Zadania z matematyki dlazagych uczelni technicznych, Cz. B, PW
Warszawa 2003.

Ki

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)

dr inz. Jolanta Sulkowska, jolanta.sulkowska@pwr .wrac.pl
Komiga programowa I nstytutu Matematyki i | nfor matyKi

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Mathematical Analysis|
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology
SUBJECT Correlation between| SUBJECT Programme | Teaching tool
EDUCATIONAL subject educational | OBJECTIVES content number
EFFECT effect and educational
effects defined for main
field of study
PEK W01 K_Wo01 C1,C4 Lecl N1, N3, N4
PEK W02 K_ W01 C2,C4 Lec 2-Lec 8 N1, N3, N4
PEK_WO03 K_Wo01 C3,C4 Lec 9 N1, N3, N4
PEK_UO01 K_U02 Cl1,C4 Cl1 N2, N3, N4
PEK_U02 K_U02 C2,C4 Cl2,Cl5 N2, N3, N4
PEK _UO03 K_U02 C2,C4 Cl3,Cl4,Cl6 N2, N3, N4
PEK U04 K_U02 C3,C4 Cl7 N2, N3, N4
PEK_KO01-PEK_K02 K_KO07 Ci-c4 Lec 1-Lec 9 N1-N4
Cl1-Cl8




SEMESTER 2

FACULTY OF GEOENGINEERING, MINING AND GEOLOGY

SUBJECT CARD
Namein Polish: Mechanika Techniczna
Name in English: Technical Mechanics
Main field of study: mining and geology
Level and form of studies: 1%level, part-time
Kind of subject: obligatory
Subject code: MMG2201
Group of courses. NO

Lecture Classes Laboratony  Project Seminar
Number of hours of
organized classes in 20 20
University (ZZU)
Number of hours of total
student workload (CNPS) 60 90
Form of crediting Examination crediting

with grade

For group of courses mark
(X) final course

Number of ECTS points 2 3

including number of
ECTS points for
practical (P) classe

including number of
ECTS points for direct 2 2
teacher-student contact

(BK) classeg

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES

1. The student has basic knowledge concerning matlheahatnalysis, algebra and physics
necessary to understand mathematical issues afemriig character.

SUBJECT OBJECTIVES
C1 Acquiring by the student theoretical knowled§élai and spatial stat

C2 Acquiring by the student modelling skills and #bility to solve flat static regimes.

ic regimes.




SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK_WO01 Gaining basic knowledge concerning stéditcand spatial systems of systems.

PEK W02 Gaining detailed knowledge of the activeeds and the calculation of passive forces
cross-sectional forces.

relating to skills:

PEK UO1 Ability to identify types of flat and spaltregimes.

PEK_UO2 Ability to solve flat regimes concerningcdon and cross-section forces.
PEK _UO3 Ability to check solutions correctness @mning flat and spatial regimes.

relating to social competences:
PEK _KO1 Understanding the importance of staticttmhs for the correct operation of a structure.
PEK K01 Understanding dangers connected with l&ckatic solutions control.

PROGRAMME CONTENT

Number

Form of classes - lecture
of hours

Subject Technical Mechanics Vector and scalar. &fscalgebra. Analytical
presentation of free vector in space and on a piduoéiplication and divisior]
of a vector by a number. Addition and subtractiérvectors. Plan of forces
and polygon of forces. Scalar and vector produeiectors. THE AXIOMS of
statics. The equivalent of two vectors. Force mtip@ on a straight line. 5
Resultant and components. Graphical determinatibnresultant of fla
converging force system. The balance of such a&syst terms of graphic
Projection sum theorem of sum of vectors. Analytidatermination o
resultant of flat converging force system. The ba¢aof such a system (in
terms of analytics.

Lec 1

- Uy

Point torque. General moment of force. A pair ofrcéo Analytical
determination of resultant of flat of any force tgys. The balance of such a

) : 2
system. Reduction of spatial convergent and anyesy®f forces. Central
vector and a wrench.

Lec 2

Straight torque. Analytical conditions of spatiahwergent and any system|of

forces. Balance of three and four forces on a pl@uémann issue. Elements 5
of graphostatics. Columnar polygon. Graphical detieation of resultant of
any flat force system. Graphical determination @hptorque.

Lec 3

Elements of a rigid body kinematics. Degrees oktdmn. Centre of an
instantaneous rotation. Kinematics of discs. Gedmetproducibility and
static determination. Rigid body statics. Conrmmwi Reactions. Supports.
Division of loading forces. Statics of beams amahfes which are statically

: , ; _ 9 2
determined. Interactions and internal forces: lamihal force, transverse
force, bending moment and torque. Definitions, rmgkagreements. Internal
forces graphs - rules of performance. Differentt@nnections between
internal forces.

Lec 4

and

Lec 5 Statics of beams and frames which are sligtatermined. (to be continued) 2

Lec 6 Statics of beams and frames which are sligtibetermined. (to be continued) 2

Continuous beams, linked. Interaction and interfoates. Analytical and

Lec7 graphical methods.

Flat trusses: definitions, static determination gedmetric unchangeability. 5

Lec8 Methods: balancing nodes and Cremona.




Lec 9 Flat trusses. Methods: Ritter, Culmann.

2

Lec 10 longitudinal force. Internal forces graphs. Stattshree-linked arcs.

Arc statics. Interaction and internal forces: begdinoment, cross-section and >

Total hours 20
Form of classes- lecture Numfber
()
hours
Cl1- Cl 10| Detailed presentation of issues presgnthile classes on the example|of 20
exercises.
Total hours 20

TEACHING TOOLSUSED

N1. Lecture: presentation and theory discussi@hexamples with the use of audio - video

equipment.
N2. Classes: solving problems on a board on my amehtogether with students.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

Evaluation (F — forming| Educational effect number Way of evaluating educet effect
(during semester), P — achievement
concluding (at the end of
semester)
P1 PEK W01, PEK_WO02, Exam - oral and written part
P2 PEK _UO01, PEK _UO02, Written test during the classes.
PEK_UO03
PEK_KO01, PEK_K02

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:
[1] Siuta Wi, Mechanika techniczna;
[2] Misiak J., Mechanika techniczna. Statyka i wytrzjosgémateriatow;
[3] Chrobok R., Zbior zadaz podstaw statyki;
[4] Leyko J.: Mechanika og6lna. Tom I. Statyka i kin¢yka.

SECONDARY LITERATURE:

[1] Klasztorny M., Mechanika: statyka, kinematyka, dyiila;
[2] Jokiel M., Statyka i wytrzymaks materiatow. Cgs¢ |. Statyka. Geometria mas;
[3] Cywinski Z., Mechanika budowli w zadaniach.

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)

Marek Zombron, mar ek.zombron@pwr .wr oc.pl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Technical Mechanics
AND EDUCATIONAL EFFECTSFOR MAIN FIELD OF STUDY
mining and geology

SUBJECT Correlation between subject| SUBJECT Programme | Teaching
EDUCATIONAL educational effect and OBJECTIVES content tool
EFFECT educational effects defined fo number
main field of study

PEK W01 K_W13 C1,C2 Lec 1-Lec 6 N1

PEK W02 K W13 C1,C2 Cl1-Cl 6 N2

PEK _UO1 K_Ull C1,C2 Lec 1-Lec 3, N1, N2
Cl1-Cl3

PEK _U02 K _Ul1l C1,cC2 Lec 3-Lec 6, N1, N2
Cl 3-Cl 6

PEK _UO03 K_Ull C1,C2 Lec 7-Lec 10{ N1, N2
Cl7-Cl 10

PEK K01 K_KO07 C1,C2 Lec 7-Lec 10 N1, N2

PEK K02 K_KO07 C1,C2 Lec 7-Lec 10 N1, N2




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Name in Polish:Geodezja lnaynierska
Name in English: Engineering Surveys
Main field of study: mining and geology
Level and form of studies:1% level, part-time
Kind of subject: obligatory
Subject code:GKG2204
Group of courses:NO

Lecture Classes Laboratory  Project Seminar
Number of hours of
organized classes in the 20 20
University (ZZU)
Number of hours of total
student workload (CNPS) 60 60
Form of crediting crediting crediting

with grade with grade

For group of courses mark
(X) final course

Number of ECTS points 1 2

including number of
ECTS points for
practical (P) classe|

7))

including number of
ECTS points for direct 1 1
teacher-student contagt
(BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1. Basic knowledge of mathematics and physics requitéke level of secondary education.

SUBJECT OBJECTIVES
C1 Acquisition of knowledge on basic functions aolé of geodesy at all stages of mining
engineering work, in inventory measurements, cotigrlesurvey and control measurements
C2 Acquisition of knowledge on rules of linear, Bngnd topographic measurements, for mappin
purposes as well as processing and visualisafioreasurement results
C3 Learning and understanding elements of the kel@f coordinates, ways of area and cubature
calculation as well as measurements and calculapogcision assessment.




SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK_WO01 has basic knowledge of structures and oblgeodesy in engineering work at desi
completion and control stages

PEK W02 has general knowledge related to basicstgpayeodetic measurements, processing t
and graphic presentation on maps, can define li@gle and area measurements units

PEK_WO03 is able to define notions of the coordirsatstem and describe all most important not
related to the calculus of coordinates, has knogdenf area and cubature calculation meth

PEK_ W04 knows and understands the essence of negaenits and calculations precision, can dg
the notion of deviation and correction as wellragal measurement results adjustment

relating to skills:

PEK_UO1 is able to take field mapping and topogm@apmeasurements, make basic geod
calculations and prepare an analogue map

PEK UOQ2 is able to calculate rectangular coordmatersuant to the binding state system of sp
references, on the basis of geodetic measurenesuks and determine area and cubature

PEK_UO3 is able to adjust results of mapping armEbgoaphic measurements as well as mak
analysis of measurements and determinations’ poecis

PROGRAMME CONTENT
Numb
Form of classes - lecture umber
of hours

Role of geodesy in mining, analysis of the mainnbhees of geodesy, types |of

Lec 1l . . 2
geodetic measurements, elements of spatial refesesystems

Lec 2 Types of maps: content of maps, geometric integfioet, scales, measurement 5
units: length, area and angles, recalculation gfeameasurements
Measurements of terrain details: methods, techriitstructions, introductory

Lec 3 |results analysis, direct and indirect measuremehtlistance, straight lines apd 2
angles determination

Lec 4 Theodolite, measurement of horizontal and vertaiaéctions, calculation of 5
angles

Lec 5 Calculus of coordinates in the plane: calculatibthe coordinates of a polygonal >
traverse, deviation and correction, area and cubatlculation methods
Elements of the calculus of errors: types of efrimsntically and non-identically

Lec 6 . S 2
accurate observations, mean error, observatiortiumerror

Lec 7 Topographic measurements: geometric levelling, ll@ieuits measurements, 5
geometric surface levelling, trigonometric levedlin
Completion and control measurements: data detetimmgor setting out objects,

Lec 8 |setting out slopes, level and rectilinearity tegtin construction elements pf 2
buildings

Lec 9 |Basics of analytical and digital photogrammetnyplagations in mining 2

Lec 10 | Elements of SIP/GIS used in management stijppmining 2
Total hours 20

an,
hem
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ods
fine

etic
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Form of classes - laboratory Number
of hours
Lab 1 | Regulations related to classes, safety régofatraining, basic equipment for 2
linear measurements
Lab 2 | Measurements of terrain details using thieog@nal method and polar method, 2
a field sketch,
Lab 3 | Charting an analogue map 2
Lab 4 | Geometric interpretation of economic mapgerpolation of contour lines, 2
structure sections of mining areas
Lab5 | Area and cubature calculation 2
Lab 6 | Angle measurements: theodolite, optical agdal tacheometer, measurements 2
of horizontal and vertical directions
Lab 7 | Topographic measurements — geometric legetifievel circuits 2
Lab 8 | Coordinates calculus: calculation of coortiisaf a polygonal traverse 2
Lab 9 | Intersection, measurements of geometric eiesne 2
Lab 10 | Analytical and digital photogrammetry: pras¢ion of stereophotogrammetric 2
models, determination of coordinates
Total hours 20

TEACHING TOOLS USED

N1. Traditional lecture with multimedia presentaso

N2. Laboratory classes — Preparing reports in trenfof surveys with calculation results
visualisations

N3. Student’s own work — continuation of laboratamyrk

N4. Student’s own work — individual studies andgamation for the exam

N5. Consultations

~

(¢

ind

EVALUATION OF SUBJECT EDUCATIONAL EFFECT ACHIEVEMEN TS

EvaluationF — forming Educational effect Way of evaluating educational effect
(during semester), P number achievement
concluding (at semestgr
end)
F1 PEK UO01-PEK UO03 Verbal responses and writtels tes
F2 PEK_UO01-PEKUO3 Tests results
P1 Arithmetic average of F1 and F2

P2 PEK _WO01-PEK W04 | Oral and written tests




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Beluch J.Cwiczenia z geodezji I, Wyd. AGH, Krakow 2007

[2] Beluch J.Cwiczenia z geodezji Il, Wyd. AGH, Krakéw 2008

[3] Kurczynski Z., Preuss R.: Podstawy Fotogrametrii. Oficyhdlydawnicza PW, Warszawa

2004

[4] Lyszkowicz S., ,Podstawy Geodezji”, Wyd. PolitedhiWarszawskiej, Warszawa 2008

[5] Jagielski A. Geodezja I. P.W.STABILL, wyd. I, Kralw 2005.

[6] Jagielski A. Przewodnik déwiczen z geodezji. I. P.W.STABILL, Krakéw 2004.

[7] Osada E. Wyktady z geodezji i geoinformatyki. Niagh. Wydawnictwo Naukowe

Dolnaslgskiej Szkoty Wyszej. Wroctaw 2009.
[8] Przewtocki St., Geodezja dlazynierii Srodowiska, PWN, 2000

SECONDARY LITERATURE:

[1] Instrukcje i wytyczne techniczne Glownego &lta Geodezji i Kartografii 2011 r.
[2] Geodeta - Miegcznik geoinformacyjny. Wydawnictwo Geodeta Sp.@,0Narszawa

[3] Przeghd Geodezyjny — Miescznik Stowarzyszenia Geodetow Polskich. Wydawnigtwo
Sigma NOT

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

dr inz. Jozef Waniak, jozef.wozniak@ pwr.wroc.pl

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Engineering Surveys
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology

SUBJECT Correlation between subject| SUBJECT Programme | Teaching
EDUCATIONAL educational effect and OBJECTIVES content tool number
EFFECT educational effects defined fo
the main field of study
PEK W01 K W12 Ci1 Lec 1, Lec 10 N1, N4, N5
PEK W02 K_W12 Cc2 Lec 2 -Lec 4| N1, N4, N5
Lec7

PEK W03 K W12 C3 Lec 5 N1, N4, N5

PEK W04 K W12 C3 Lec 2, Lec 8 N1, N4, N5

PEK UO1 K_U10 C1,C2 Lab 1-Lab 3 N2, N3, N5
Lab 6-Lab 7

PEK _U02 K_U10 C3 Lab 4, Lab 5 N2, N3, N5
Lab 8-Lab 10

PEK U03 K_U10 C3 Lab 10 N2, N3, N5




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Namein Polish: Podstawy Geologii
Namein English: Fundamentals of Geology
Main field of study: mining and geology
Level and form of studies: 1% level, part-time
Kind of subject: obligatory
Subject code: GEG2201
Group of courses: YES

Lecture Classes Laboratory Project Seminar
Number of hours of
organized classes in 10 20
University (ZZU)
Number of hours of total 60 60
student workload (CNPS)
Form of crediting Examination c_redltmg
with grade
For group of courses mark X
(X) final course
Number of ECTS points 2 2
including number d 1 1
ECTS points fqr
practical (P) class
including number ¢
ECTS points for dire 2 1
teacher-student contact
(BK) classefs

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES
1. The knowledge of geography at matura level.
2. The knowledge of Polish language at matura level.

SUBJECT OBJECTIVES
C1 Familiarizing students with the Earth’s struetand its evolution starting froits formation in th
young Solar System to the present day.
C2 Familiarizing students with the processes thay pn important role in the development of
lithosphere and their various mineral deposits.
C3 Teaching students how to present ¢iemlogical structures on maps, stratigraphic sestian
geological profiles.




SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK_WOII'he student knows and understands the processBsdda the creation of the Solar Sys
and the Earth.

PEK_WO02 The student knows the structure of thehEart

PEK_WO03 The student knows the most important evieats the history of the Earth starting frat

formation in the young Solar System to the presagtand understands the chronological order o}

process.

PEK W04 Student knows the most important geologicatesses forming the lithosphere and
mineral deposits and understands their interrelakipp. The student is also aware]
consequences of these processes and knows theéscau

relating to skills:
PEK_UO1 Learning how to make simple maps, pro#tilled stratigraphic sections.

PEK _UO2Learning how to use a geological compass and haaki® advantage of basic stratigra
principles and various methods of determining retaéind non-relative age of rocks.
PEK_UO3 Learning how to characterise the processdshe effects of the deformations of rockghs

lithosphere.

relating to social competences:

PEK_KO1 The students is able to present to a 12 gielperson the structure and the higtof thq
Earth starting from its formation in the young Sddgstem to the present day.

PEK_KO02 The student is able to logically characterise th2ayear old person the most impor
geological processes forming the lithosphere andir thnterrelationkips, causes a
consequences.

PEK KO3 The student is able read and explain datduded on maps, stratigraphic secti
geological profiles. The student is also able tespnt a geological structure infam of
sketches and drawings understandable to a 12 {&epewson.

their

pns,

PROGRAMME CONTENT

Form of classes- lecture Number

of hours
Lec 1 |The Earth’s formation. 1
Lec 2 |The Precambrian Era. 1
Lec 3 [The Paleozoic Era. 1
Lec 4 [The Mesozoic Era. 1
Lec 5 [The Cenozoic Era. 1
Lec 6 |The Earth’s structure. 1
Lec 7 |The egzogenic geological processes. 1
Lec 8 |The endogenic geological processes. 1
Total hours 10




Form of classes - project Number

of hours

Proj 1 |Basic concepts concerning stratigraphy, tectorges|ogical cartography, making 6
measurements using a geological compass.

Proj 2 [Making a geological map on the basis of a strapigi@section. 2
Proj 3 |Making a stratigraphic section on the basis of@agcal map. 3
Proj 4 |Making a stratigraphic section on the basis of @hole profile. 3

Proj 5 |Making a geological map sheet with a proper litgatal profile, a propd 6
stratigraphic section and a proper legend.

Total hours

20

TEACHING TOOLSUSED

N1. Traditional lecture with multimedia presentaso
N2. Project-oriented classes covering basic is$tma the following areas: stratigraphtectonicg
geological cartography, making measurements usiggaogical compass as well as making m

profiles and stratigraphic sections.

N3. Identifying teaching materials and resourceséf-study.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

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

Educational effect numbe

r Way of evaluating educational effect achievement.

K_WO03, K_W04, Test on the basic issuesoncerning stratigraph
F1 K_U02, K_U03, tectonics, and geological cartography.
K_KO01-K_KO03
K_WO03, K_W04, Students will be graded on the basis of the indil
F2-F5 K_UO01-K_U03, completion of 4 projects and the abilitto use
K_KO01-K_KO03 geological compass.
Examcovering the whole material that the students
K_WO01-K_W04, across during the self-study, the projedented class
P K_UO01-K_U03, and the lectured he project grade will be also taken
K_KO01-K_KO03 considerabn while giving the final grade. The proj

grade is an average grade of all grades F1-Fb5.




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

SECONDARY LITERATURE:

[1] CZUBLA P., MIZERSKI W.,SWIERCZEWSKA-GtADYSZ E., 2005Przewodnik d@gwiczen
Z geologii. Wydawnictwo Naukowe PWN, Warszawa.

[2] DZIK J., 2003, Dziejeycia na Ziemi. Wydawnictwo Naukowe PWN, Warszawa.

[8] JAROSZEWSKI W. (red.), 1986,Przewodnik do ¢wiczen z geologii dynamiczne
Wydawnictwa Geologiczne, Warszawa.

[4] KELAPCINSKI J., NIEDZWIEDZKI R., 1995, Zarys geologii istorycznej. Wydawnictw
Uniwersytetu Wroctawskiego, Wroctaw.

[5] KSIAZKIEWICZ M., 1968, Geologia dynamiczna. WydawnictGaologiczne, Warszawa.
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Warszawa.

[7] McCONNELL D., STEER D., KNIGHT C., OWENS K., 2010Fe Good Earth. Introducti
to Earth Science. MCGRAW-HILL, New York, USA.
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Warszawa.

[9] MIZERSKI W., 2006, Geologia dynamiczna. WydawnictWaukowe PWN, Warszawa.
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Naukowe PWN, Warszawa.

[11] ORLOWSKI S. (red.), 1987Przewodnik doéwiczear z geologii historycznej. Wydawnict
Geologiczne, Warszawa.

[12] ORLOWSKI S., SZULCZEWSKI M., 1990, Geologiaistoryczna, cg¢ pierwszs
Wydawnictwa Geologiczne, Warszawa.

[13] PLUMMER C. C., CARLSON D. H., HAMMERSLEY L., 201®hysical geology. McGRAV
HILL, New York, USA.

[14] PROTHERO D. R., DOTT R. H., Jr., 2010, Evolutiontbe Earth. McGRAWHILL, New
York, USA.

[15] STANLEY S. M., 2002, Historia Ziemi. Wydawnictwo Neowe PWN, Warszawa.

[1] ADAMS F., LAUGHLIN G., 2000,Ewolucja Wszectwiata. Wydawnictwo Naukowe PW|
Warszawa.

[2] ALLEN P. A., 2000, Procesy ksztalige powierzchri Ziemi. Wydawnictwo Naukow®WN
Warszawa.

[3] ALVAREZ W., 1999, Dinozaury i krateimierci. Proszyski i S-ka, Warszawa.

[4] van ANDEL T. H., 1991 Historia Ziemi i dryf kontynentéw. Wydawnictwo Namke PWN
Warszawa.

[5] van ANDEL T. H., 1997, Nowe spojrzenie na stgslanet. Zmienne obliczeZiemi,
Wydawnictwo Naukowe PWN, Warszawa.

[6] ARTYMOWICZ P., 1995 Astrofizyka ukladéw planetarnych. Wydawnictwo Naule PWN
Warszawa.

[7] CRICK F., 1992, Istota i pochodzerigcia. Pa&stwowy Instytut Wydawniczy, Warszawa.

[8] CZECHOWSKI L., 1994, Tektonika ptyt konwekcja w ptaszczu Ziemi. Wydawnict
Naukowe PWN, Warszawa.

[9] DADLEZ R., JAROSZEWSKI W., 1994, Tektonika. Wydawtwo Naukowe PWN, Warszay

[10] DYSON F., 1993, Poatki zycia. Pastwowy Instytut Wydawniczy, Warszawa.

[11] JAROSZEWSKI W., MARKS L., RADOMSKI A., 185, Stownik geologii dynamiczn
Wydawnictwa Geologiczne, Warszawa.

[12] LEWIN R., 2002, Wprowadzenie do ewolucji cziowielRadszyiski i S-ka, Warszawa.

[13] LOVELOCK J., 2003, Gaja. Nowe spojrzeniezyaie na Ziemi. Proszski i S-ka, Warszawa

[14] MACDOUGALL J. D., 1998, Krétka historia Ziemi. Pgiski i S-ka, Warszawa.

[15] McSWEEN H. Y., Jr., 1996, Od gwiezdnego pytu danpla Présziiski i S-ka, Warszawa.
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[16] SCHOPF J. W., 200Xolebka zycia. O narodzinach i najstarszyéladachzycia na Ziem
Wydawnictwo Naukowe PWN, Warszawa.

[17] SIMPSON G. G., 1999, Kopalny zapis histasicia. Proszyski i S-ka, Warszawa.

[18] STRINGER Ch., McKIE R., 1999, Afrykaki exodusPochodzenie cztowieka wspoétczesn
Proszyiski i S-ka, Warszawa.

[19] SZARSKI H., 1990, Historia zwiesz kregowych. Pastwowe Wydawnictwo Naukow
Warszawa.

[20] TOLLMANNOWIE A. i E., 1999, A jednak byt potop. Od mitu do historycznej prav
Prészyiski i S-ka, Warszawa.

[21] WARD P., 1995Kres ewolucji. Dinozaury, wielkie wymierania i banorodna¢. Proszyiski i
S-ka, Warszawa.

[22] WARD P. D., 2002 Tajemnica epoki lodowcowej. Dlaczego wymarty mamiityne wielkie
ssaki przeszkei. Prészyiski i S-ka, Warszawa.

[23] WEINER J., 1999Zycie i ewolucja biosfery. Wydawnictwo Naukowe PWiMarszawa.

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)
dr hab. Tadeusz A. Przylibski, prof. nadzw., e-mail: tadeusz.pr zylibski @pwr .wr oc.pl

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Fundamentals of Geology
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology

SUBJECT Correlation between SUBJECT | Programme content Teaching
EDUCATIONAL subject educational effe¢COBJECTIVES tool number
EFFECT and educational effects
defined for main field of
study
PEK_W01 K_W14, K W11 C1,C2 Lecl N1, N3
PEK_W02 K_W14, K W11 C1 Lec 1, Lec 6 N1, N3
PEK_WO03 K_W14, K W11 C1,C2 Lec 2-Lec 5 N1, N3
PEK_WO04 K_W14, K W11 Cc2 Lec 7-Lec 8 N1-N3
PEK_U01 K_U12 C3 Proj 1-Proj 5 N2, N3
PEK_U02 K_U12 C3 Proj 1 N2, N3
PEK_UO03 K U12 c2,C3 Lec. 7-Lec.8, N1-N3
- Proj 1-Proj 5
PEK_KO1 K_KO1-K_KO7 C1, C2 Lec 1-Lec 6 N1-N3
PEK_K02 K_KO1-K_KO7 c2 Lec7-Lec8, | N3
- - Proj 1
PEK_KO03 K_KO01-K_KO07 C2,C3 Proj 1-Proj 5 N1-N3




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Namein Polish: Podstawy Ekonomii
Namein English: Introduction to Economics
Main field of study: mining and geology
Level and form of studies: 1% level, part-time
Kind of subject: obligatory
Subject code: EKG2201
Group of courses. NO

Lecture Classes Laboratory| Project Seminar
Number of hours of
organized classes in
University (ZZU) 10 10
Number of hours of total
student workload (CNPS)
30 30
Form of crediting Examinatior crediting
with grade

For group of courses mar
(X) final course

Number of ECTS points 1 1

including number ¢

ECTS points fa

practical (P) class

including number d 1 1

ECTS points for dire

teacher-student contact

(BK) classe

=

(%)

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES

SUBJECT OBJECTIVES

C1 Familiarizing students with the mechanisms eéfmarket economy, enterprise operation in va
market structures and various microeconomic issuel as: supgp and demand and their elastic
optimal pricing policy, the analysis of productioosts, perfect competition, monopoly and oligof
monopolistic competition, the structure of markétssal policy, money circulation, factors prodact.
material welfare vs. economic freedom.

C2 Familiarizing students with the current issuescerning the operation of mining and en
industry in Poland and in the world including ptization and restructuring of certain departmem
the influence of the environmental regulationslogirtoperation in Poland and international markets.




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK W01 Possesses basic knowledge concerning ke and the operational principles of the
market economy including supply and demand.
PEK_WO02 Possesses knowledge concerning variousemstrkictures and their operational principl
PEK_ W03 Knows domestic and international problefmmining and energy industry.
PEK_WO04 Understands the consequences of dishopesitmns for the economy.

relating to skills:

PEK _UO1 Is able to notice economic mechanisms apthim the observed economic phenomeng
regularity.

PEK _UO02 Can explain the strategic operations ofgammes in various markets.

PEK _UO03 Can appreciate the importance of honestgdmomy.

PEK _UO04 Using a search engine, an online direchoiy a traditional library (professional magaz
and books) the student can find necessary infoamatoncerning the current economic asy
of the operation of mining and energy industry.

PEK _UO5 Can identify, analyse and present in ah&tit and interesting form the chosen informg
concerning the current economic aspects of theatiparof mining and energy industry.

relating to social competences:

PEK_KO1 Can apprciate the importance of the ability to understédnedbusiness and economic rea
of political decisions.

PEK K02 Appreciate the importance of the advantagesilting from his knowledge about
economic situation in a country and the industsrainch.

PEK_KO3 Is able to take part in a discussion alkeaohomic issues and can stand for his opinion.

PEK_KO04 Is aware of the negative consequencesntiagt result from the dishonest operation,
business entities. The student appreciates thdisagce of their ethic and clear operation.

PROGRAMME CONTENT

Form of classes- lecture Number
of hours
Lec 1 |The principles of free market economy. The limitsh@ production capacity. 1
Lec 2 |Economic growth. 1
Lec 3 |Trade (D. Ricardo model). The model of money catioh. 1
Lec 4 |Supply and demand. The examples and consequenpésefegulation. 1
Lec 5 |Production costs. 1
Lec 6 |[The elasticity of supply and demand. 1
Lec 7 |Perfect competition. Pure monopoly. 1
Lec 8 |Oligopoly. Monopolistic competition. 1
Lec 9 [Market structures. 1
Lec 10Material welfare vs. economic freedom. 1
Total hours 10




Form of classes - seminar

Number
of hours

Sem 1The introduction to seminar, distribution of topifi® presentations. Students 1
obligedto make a presentation on two individually selediggics concerning t
economic issues of mineral resources market, engngyenvironment protection
Poland and in the world.

Sem 2[15-20 min. presentations followed by a group dismrs about thecontent and tf 9
form. Each student gives two presentations.

Total hours

10

TEACHING TOOLSUSED

N1.
N2.
N3.
N4.
NS.
NG.
N7.
N8.

Office hours.

Traditional lectures with multimedia preserdas using audio-visual equipment.
Discussion about students’ presentations.
The evaluation of a presentation draft, plaaiminformation, and educational resources.
Individual work — expanding knowledge acquideding the lectures.

Individual work — searching the data necestamake a presentation.
The analysis of presentations and a discussion.
Exam - test, negative points and the zero @rpevalue for a “blank shot”.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

Evaluation (F — forming Educational effect numbe}
(during semester), P -

concluding (at semest

418

Way of evaluating edocei effect
achievement

end)

F1 PEK W01 @estionnaire on the principles of free ma
economy (the evaluation of stude
knowledge) - discussing the results ¢
referring to them during the first lecture.

F2 PEK_WO01-PEK_WO04 | Free discussion during the lectencouragin
students to present their rpenal opinior
Giving “a plus” to the most active students.

P1 PEK_WO01-PEK_WO02 ([Written exam in a form of a testith negativ

PEK_WO04 points. Tle test requires simple calculation
PEK UO01- PEK _UO3 Jorder to obtain correct answers tsome
qguestions.

P2 PEK _U02 Encouraging students to analyse the strate
choosing the questions to answer taking
account a pass mark and negative points
guarantee the re expected value for a “bld
shot”.

P3 PEK _WO03-PEK_WO04 |Grade from students’ presentatiotise conten

PEK_UO03-PEK_UO05 [the form, the quality, the number of educati
resources used.

F3 PEK_KO1-PEK_KO03 |Students’ attendance and class agtiwihay
affect the final seminar grade.

P4 PEK K04 Penalty for cheating during the ex@tuden

who cheats will not be credited).




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

SECONDARY LITERATURE:

[1] Kamerschen D.R., McKenzie R.B., Nardinelli C.: E&oria, Fundacja G@®darcza NSZ
.Solidarna¢” , Wyd. 1, Gdaisk 1993.

[2] Begg D., Fisher S., Dornbusch R.: Ekonomia T1 iH®/E, Warszawa 1993.

[3] Samuelson W.F., Marks S.G. : Ekonomia mereska, PWE, Warszawa 1998.

[1] Rabushka A.: Od Adama Smitha do bogactwa Amerylent@im im. Adama Smitha
Warszawa 1996.

[2] Samuelson P.A., Nordhaus W.D.: Ekonomia T1 i T2, d&ynictwa Naukowe PW
Warszawa 1996.

[3] Varian H.R.: Mikroekonomia, kur&edni ugcie nowoczesne, Wydawnictwo Naukowe P\
Warszawa 1995.

[4] Hall R.E., Taylor J.B.: Makroekonomiateoria, funkcjonowanie i polityka, Wydawnict
Naukowe PWN 1995.

[5] Btaszczyiski A.: Stownik pogé ekonomicznych, Szkota Zadzania Uniwersyte

Jagiellaskiego, Towarzystwo Handlowe ,Atlant”, Krakow 1995.
[6] Chiang A.C.: Podstawy ekonomii matematycznej, PWBrszawa 1994

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)

dr hab. inz. Leszek Jurdziak, prof. nadzw., leszek.jur dziak @pwr .wr oc.pl

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT

| ntroduction to Economics

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology

SUBJECT Correlation between| SUBJECT |Programme contept Teaching tool
EDUCATIONAL subject educational | OBJECTIVES number

EFFECT effect and educationd|

effects defined for maip
field of study

PEK_WO01 K_w21

PEK_WO02 C1 Lec 1-Lec 10 N 1, N4, N5, N8

PEK_WO03 K_w21 N 2, N3,

PEK_WO04 Cc2 Sem 1-Sem 7 N6-N7

PEK_UO01 K_U42 C1 Lec 1-Lec 10 N 1, N4,

PEK_U02 N5, N8

PEK_UO03

PEK_UO03 K_u42 c2 Sem 1-Sem 7 N 2, N3,

PEK_U0O4 N6-N7

PEK_U05

PEK_KO01 K_KO01-K_KO07 C1, C2 Lec 1-Lec 10 N 1, N4, N5

PEK_KO02 Sem 1-Sem 7 N 2, N3,

PEK_KO03 N6-N7

PEK_KO04 K_KO01-K_KO07 Ci1 Lec1




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY

SUBJECT CARD

Namein Polish: Analiza Matematyczna Il
Name in English: Mathematical Analysis Il

Main field of study: mining and geology

Level and form of studies: 1% level, part-time
Kind of subject: optional / university-wide

Subject code: MAP9944
Group of courses: NO

Lecture

Classes

Laborator

Project

Seminar

Number of hours of
organized classes in
University (ZZU)

30

20

Number of hours of total
student workload (CNPS)

120

120

Form of crediting

Examinatio

h

crediting
with grade

For group of courses mark
(X) final course

Number of ECTS points

including number of
ECTS points for
practical (P) classe

including number of ECTS
points for direct
teacher-student contal

(BK) classes

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES

1. The student is able to examine convergence of segseand calculate limits of functions|of

one variable.

2. The student is familiar with and knows how to use indefinite integral of a function of ope

variable.

3. The student is familiar with the basic conceptBrefar algebra.

C1.

C2.

functions.
C3.
C3.
C4.

SUBJECT OBJECTIVES

Gaining basic knowledge of ordinary differehéiquations.
Obtaining basic knowledge of numerical serieb @ower series.
Using newly acquired knowledge to create aradyge mathematical models to solve theoretical

and practical problems in various fields of scieand technology.

Understanding of the structure and propertighendefinite integral. Acquiring the ability tse
the definite integral (including improper) for engering calculations.
Understanding of the basic concepts of diffegaérand integral calculus of multivariable




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

PEK _WO01 The student knows the structure of thindefintegral and its properties, has the concept

of improper integrals
PEK_WO02 The student knows the basics of differéatid integral calculus of multivariable functio
PEK _WO03 The student has a basic knowledge of theryhof numerical series and power se
knows the convergence criteria
PEK_WO04 The student has basic knowledge of ordiddfgrential equations

relating to skills:

PEK_UO1 The student is able to calculate and iné¢rfhe definite integral, and solve enginee
problems with the use of integrals

PEK UQ02 Student is able to calculate the partaivdtives, directional and gradient of multivati|

functions and interpret the size, and solve theropation problem for multivariable functions

PEK_UO3 The student is able to develop functiona power series, knows how to use obtained
to develop a rough calculations

PEK _U04 The student is able to calculate and pné&trthe double integral, and solve engineeg
problems with the use of double integral

PEK _UO5 The student is able to solve linear difficied equations of first and second order

relating to social competences:

ies,

[ing

b
data

ring

PEK_KO1 The student is able to find and use tleenmenended literature course and independently

acquire knowledge

PEK_KO02 The student understands the need for sgsieiend autonomous work to meet the coprse

requirements

PROGRAMME CONTENT

Form of classes - lecture Number
of hours

Definite integral. Definition. Geometric and phyaicinterpretation. Theorem

Lec1 Newton - Leibniz. Integration by parts and by sitbson. 2
Properties of definite integral. The average vatdethe range of functions.
Lec 2 | Applications integrals in geometry (box, arc lengtie volume of a solid of 2

revolution, the surface area of the side of thalsafl revolution) and engineering.

Improper integral of the first kind. Definition. €hcomparative criterion and
Lec 3 |quotient convergence. Examples of the use of ingrogegrals of the first kind 2
in geometry and technology.

Functions of two and three variables. Stock onplla@e and in space. Examples
of graphs of functions of two variables. The suefaof the second degree. The
partial derivatives of the first order. DefinitioGeometric interpretation. Higher
order partial derivatives. Schwarz's theorem.

Lec 4

o

The plane tangent to the graph of a function of t&dables. Differentials an
Lec 5 |their applications. Partial derivatives of compesitunctions. Directiona
derivatives. Gradient function.

N

Local extremes of functions of two variables. Suffnt conditions for th
existence of extreme. Extremes conditional functmntwo variables. Th
smallest and the largest value of the function o get. Examples of extren
problems in geometry and technology.

WD

Lec 6

>

e

Double integrals. The definition of the double grad. Geometric and physical
Lec 7 |interpretation. Calculation of double integralsmat regions. 3
Properties of double integrals. Double integrgbatar coordinates.




Lec 8 Integral triple. Definition. Physical interpretatio Replacement of the iterated 3
triple integrals. Change of variables in cylindtiaad spherical coordinates.
Lec 9 | Applications of double and triple integraiggeometry and physics. 2
Lec 10| Ordinary differential equation. The differentialuagion with separated variables. 2
Lec 11| Linear differential equation of the first order. 1
Lec 12| Linear differential equation of second order witmstant coefficients. 3
Series of numbers. The definition of numerical eeriSub-total, the rest of the
Lec 13| series. A geometric series. A prerequisite for eogence of the series. Selected 2
criteria for convergence of series of non-negatveeds.
Power series. The definition of a power series. Tadius and interval of
Lec 14| convergence. Theorem of Cauchy-Hadamard. Poweressesf Taylor and 2
Maclaurin. The development of functions into poweries.
Total hours 30
Form of classes- class Number
of hours

Cl1 | Calculation of integrals using methods obtdiruring the lecture. Study of 4
convergence of improper integrals. The use of tldinide integral for
engineering calculations.

Cl 2 | Determination of areas of natural functionssefreral variables and study the 2
charts. Calculation of limits and testing the couily of functions of several
variables. Calculation of partial derivatives. Datmation of the tangent plane

Cl 3 | Estimating using differentials. Calculation tbe directional derivative and the 2
gradient. Determination of the extremes of functiofh two and three variables.
Determination of conditional extremes.

Cl4 | Calculation of double integrals normal regioReversal iterated integrals. The 2
calculation of integrals of replacing variablespalar coordinates. The use [of
double integral for engineering calculations.

CI5 | Calculation of triple integrals over normabi@ns. Reversal iterated integrals. 2
The calculation of integrals of replacing variabiespherical coordinates. The
use of the integral in the war for engineering gktons.

Cl 6 | Determination of the general integrals andviagl initial value problems of 4
ordinary differential equations with separated ables, linear first-order and
second-order linear with constant coefficients.

Cl 7 | Calculating the sum of numerical series. Thady of conditional and 2
unconditional convergence using methods known i@ lgcture. Study of
convergence of power series. Determination of thaclilrin series. The
approximate calculation of the series and integrals

Cl 8 | Final test 2
total hours 20

TEACHING TOOLSUSED
1. Lecture
2. Exercises

3. Consultations
4. Homework assignments




EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

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

Educational effect
number

Way of evaluating educational effect achievement

end)
P-Cl PEK _UO01-PEK_UO5 Oral and written form of crediting the student
PEK_KO01-PEK K02
P -Lec PEK_WO01-PEK_ W4 Final exam

PEK_UO1-PEK_UO5

PEK_KO02

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] W. Zakowski, W. Kotodziej, Matematyka, Cz. Il, WNT, Véaawa 2003.
[2] W. Zakowski, W. Leksiski, Matematyka, Cz. IV, WNT, Warszawa 2002.

[8] M. Gewert, Z. Skoczylas, Analiza matematyczna 2zylRady i zadania, Oficyn

Wydawnicza GiS, Wroctaw 2012.

[4] M. Gewert, Z. Skoczylas, Rownaniazniczkowe zwyczajne. Teoria, przyklady, zada

Oficyna Wydawnicza GiS, Wroctaw 2011.

[5] W. Krysicki, L. Wiodarski, Analiza matematyczna wadaniach, Cz. I-ll, PWN, Warszay

2006.

SECONDARY LITERATURE:

[1] M. Gewert, Z. Skoczylas, Analiza matematyczna Zfiridge, twierdzenia, wzory. Oficyn

Wydawnicza GiS, Wroctaw 2012.

[2] F. Leja, Rachunek #diczkowy i catkowy ze wgpem do réwna rézniczkowych, PWN

Warszawa 2008.

[3] R. Leitner, Zarys matematyki vyzej dla studiébw technicznych, Cz. 1-2, WNT, Wansz

2006.

[4] H. i J. Musielakowie, Analiza matematyczna, T. k. @-2 oraz T. Il, Cz. 1, Wydawnictw

Naukowe UAM, Pozn@ 1993 oraz 2000.

[5] J. Pietraszko, Matematyka. Teoria, przyktady, z&da®ficyna Wydawnicza Politechni

Wroctawskiej, Wroctaw 2000.

[6] W. Stankiewicz, Zadania z matematyki dlazagych uczelni technicznych, Cz. B, PW

Warszawa 2003.

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)

dr inz. Jolanta Sulkowska, jolanta.sulkowska@pwr .wrac.pl
Komiga programowa | nstytutu Matematyki i | nfor matyKi




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT

Mathematical Analysis||
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology

SUBJECT Correlation between| SUBJECT Programme content Teaching
EDUCATIONAL | subject educational | OBJECTIVES tool number
EFFECT effect and educational
effects defined for maip
field of study

PEK_WO01 K_WO01 C1, C5 Lec 1-Lec 3 N1, N3, N4
PEK_W02 K_W01 C2, C5 Lec 4-Lec 9 N1, N3, N4
PEK_WO03 K_ W01 C3, C5 Lec 13-Lec 14 N1, N3, N4
PEK_ W04 K_ W01 C4, C5 Lec 10-Lec 12 N1, N3, N4
PEK_UO01 K_U02 C1, C5 Cl1 N2, N3, N4
PEK_U02 K_U02 C2, C5 Cl 2-CI 3 N2, N3, N4
PEK_U03 K_U02 C2, C5 Cl 4-CI 5 N2, N3, N4
PEK_U04 K_U02 C3, C5 Cl7

PEK_U05 K_U02 C4, C5 Cl 6
PEK_KO01- K_KO01, K_K07 C1-C5 Lec 1-Lec 14 N1-N4
PEK_K02 Cl 1-CI 8




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Name in Polish:Fizyka |
Name in English: Physics |
Main field of study: mining and geology
Level and form of studies:1% level, part-time
Kind of subject: optional / university-wide
Subject code:FZP1014
Group of courses:NO

Lecture Classes Laboratory  Project Semingr

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

Number of hours of total

student workload (CNPS) 120 60
Form of crediting Examination crediting
with grade

For a group of courses mar
(X) for the final course

Number of ECTS points 4 2

including number of
ECTS points for 0
practical (P) classes

including number of
ECTS points for direct

4 2

teacher-student contact

(BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

Competence in the field of principles of mathengtind physics supported by the positive secondary
school grades

SUBJECT OBJECTIVES
C1 Acquisition of basic knowledge of the followinkassical physics sections:
C1.1. Classical mechanics.
C1.2. Oscillatory and wave motion.
C1.3. Thermodynamics.
C2. Acquisition of qualitative understanding skillskills of interpretation and the quantitative

analysis - based on the laws of physics — the welgghenomena and physical processes in the

field:

C2.1. Classical mechanics.

C2.2. Oscillatory motion and wave motion.

C2.3. Thermodynamics.

C3. Acquisition and consolidation of social skillcluding emotional intelligence involving the
ability to work in a group of students with the agheffective problem solving. Responsibility,
honesty and reliability in the proceedings; camgud society obeying rules




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

PEK W01 - is aware of the importance of discovesird achievements of physics for engineer

sciences and the progress of civilisation
PEK_WO02 — possesses basic knowledge of dimensamadysis and principles of estimating valueg
physical quantities

ng

5 of

PEK_WO03 - possesses fundamental knowledge of veatoulus in the rectangular coordinate system

PEK_WO04 - possesses knowledge in the field of kai@ra description of rectilinear and curviling
motion (views: vertical, horizontal, diagonal, citar motion; angular kinematic compone
with the linear kinematic quantities)

PEK_WO05 - possesses knowledge of fundamentals pplications of dynamics, and the detai
knowledge of: a) the reference systems (inertial aan-inertial), b) comprehension of t
importance of the dynamics of physical quantitiessand force c) types of basic interacti
and types of forces observed in nature (consemjatin-conservative, central, frictio
inertial), d) Newton's laws of dynamics and theeextof their applicability, e) the corre
formulation of the equations of motion, f) knowledgnd comprehension of the physi
meaning of the Galilean transformation, g) the dyica of particles/body in a curviline
motion in the inertial reference system, h) theaigits of particles/bodies in non-inert
frames of reference, and) the physical meaningneftial forces, including their sympton
and consequences

PEK_WO06 - possesses knowledge of conservative anedonservative forces and those observe]
nature and everyday life, possess knowledge ofctdmeepts: a) conservative force, b)
force field including the field of conservative éer, c) labour and mechanical force, d)
kinetic and potential energy; knows the contenthef work and kinetic energy theorem, g
possesses knowledge that allows to explain theioe&hip of conservative forces a
potential energy, following the mathematical reasgnknows the principle of conservation
mechanical energy particles/bodies in the fieldmfservative force

PEK_WO07 — possesses knowledge and comprehendsotiempts of: a) impulse b) mechani
momentum of a particle and a system of materiattgpknows the formulation of the secq
law of dynamics with the use of the concept of moimen and has knowledge of: a) t
principle of momentum conservation of a particled ghe system of material points a
conditions of its applicability b) elastic and iaslic collisions, knows and understands
concept of a system of material points and thereeoit mass, and possessknowledge o
dynamics of the centre of mass of the materialtpoin

PEK_WO08 — possesses knowledge of the terms: apthjee as related to the point/rotation axis
the momentum of a particle, the system of mat@aahts and a rigid body in reference to t
point/ rotation axis, c) the moment of inertia:aoparticle, the system of material points an
rigid body with respect to the axis of rotation;okvs the formula of the second law
dynamics for the rotation of a rigid body aroune fixed axis of rotation, and posses
knowledge of the rotational kinetic energy, impudsel power in the rotational motion; kno
the correct qualitative and quantitative descriptad the phenomenon of the precession
reciprocating-rigid body motion, and possesses kedge of: a) the principles of conservati
of momentum of a particle, distribution of partisland rigid bodies with respect to a fix
rotation axis, b) the applicability conditions bktprinciple of the momentum conservation

PEK_WO09 — possesses knowledge of the vector forttheflaw of universal gravitation; posses
knowledge of terms: a) the strength and potenfidhe gravitational field, b) gravitations
potential energy of the body and the distributibbadies, and possesses knowledge of: a
principle of conservation of mechanical energyh& body/bodies in the gravitational field,
the relationship of the potential, the field strdngnd the gravitational force with tf
gravitational potential energy, b) Kepler's lawsl dine justification of the laws based on
universal gravitation and the principle of consénraof momentum on the planet; knows t
concepts of the I, Il and Il space velocity

PEK W10 - possesses knowledge of fundamentalsatitstof solids and the elastic properties
liquids and solids
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PEK_W11 - possesses knowledge of fundamentals droktatics and hydrodynamics of fluids g



possesses a detailed knowledge of: hydrostaticspres Pascal's laws and Archimed

principles, surface tension and effects it gensraiges of ideal and non-ideal fluid floy,
continuity and Bernoulli's equations, viscosity aftects it generates, the dynamics of body

motion in a viscous medium, Stokes law

es

PEK W12 - possesses knowledge of the fundameritéls@matics and dynamics and applications of

the vibratory motion, and possesses the detailedvlenge of: a) simple harmonic motion

of

oscillating pendulums: mathematical, physical, itorsand particles subjected to a potential

force and performing small oscillations around plmént at which the potential energy tak

the minimum value, b) damped oscillatory motion,fajced vibration sinusoidal external

force, and possesses knowledge of the physiceahdthanical resonance
PEK_W13 - possesses knowledge of the basics of wmimn and its applications, and the deta
knowledge of: a) generating and basic propertiesm@thanical waves, b) types of waves

the monochromatic plane wave equation, d) basicipal quantities of the wave motion

es

led
C)

(length and frequency of a wave, the vector wawkarcular frequency) and the units of their

measurement, e) the velocity of wave motion (phpasicle centre, group), f) dependenc
of the velocity of longitudinal and transverse waan the elastic properties of the cen
(modules: Young's modulus, shear and bulk moduly}siransport of the mechanical enef
by means of waves (energy and the average poveemtdnsity, the average energy density
the wave in the medium), h) dependencies of ttengity of a wave on the distance from
source

PEK_W14 - possesses the detailed knowledge reggar@in generating, types and properties
acoustic waves (velocity of sound in the air, trmume/intensity of the wave, ener
transport), b) the law of refraction and reflectia) pressure and force values exerted [
wave incident on a surface, d) the Doppler effedt, ultrasound applications, f) wa
interference (the superposition principle), g) diag waves and sound sources, h) beat
the selected applications of sound and ultrasound

PEK_W15 - possesses knowledge regarding the zerohanfirst law of thermodynamics; knows t
basic concepts (macroscopic system, equilibriuerniodynamic parameters, the functions
the state, thermodynamic processes, ideal gagjehband actual gas equation) and posse
detailed knowledge of: a) the temperature, thermathic temperature scale and the units
measurement used by a variety of scales, b) theitiaf of the kelvin units, c) the concept
the internal energy of a system, d) the value sfdoaork on ideal gas, €) the work conduc
on/by and exchanged with the environment hedtdrthermodynamic processes of ideal g

PEK_W16 - possesses fundamental knowledge of t@ndeand third laws of thermodynamics, g
possesses detailed knowledge of: a) reversibleresersible processes, b) the entropy ¢
macroscopic system, the content of the second taltlae elementary value of the entrg
distribution change, ¢) methods for the quantigatiletermination of the ideal gas entrg
change d) thermodynamics of machine/heat engingshemir efficiency in simple and rever
cycles, e) the third law of thermodynamics

PEK W17 - possesses knowledge of the fundamentaimitistical thermodynamics and the deta
knowledge of: a) objectives and mathematical forsnal (probability equations an
mathematical statistics) statistical thermodynamiby the macroscopic thermodynan
parameter as a random variable, ¢) micro and nmestate; and statistical weight, d) statisti
interpretation of the Boltzmann-Planck entropy @JtBnann distribution function (altimetg
formula), f) the Maxwell distribution function ofieéal gas molecules velocity, g) the m
probable square velocity and the average velocftythe ideal gas molecules, h) t
relationship between the average energy of thécfeatand the number of degrees of freed
i) microscopic interpretation of temperature andsgure of ideal gas, j) the theorem of h
equipartition

relating to skills:

PEK_UO1 - is able to: a) identify and justify diseoies and achievements in physics that h
contributed to the progress of civilisation, b) kexp the basis of the physical devices for
common use
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PEK _UOQO2 - is able to: a) apply the basic principdsthe dimensional analysis and qualitat



analysis, b) estimate the values of simple and ¢exrhysical quantities
PEK _UO3 - is able to: a) distinguish between thelagcand vector quantities, b) present the lar
vector in the Cartesian coordinate system, c) ape¢h@ known elements of vector calculus

gest
in

particular knows how to set: vectors, angles betwie vectors, products: scalar, vector,

mixed, and triple
PEK _U04 - is able to set — with the applicationtisé Galilean transformation - the values
kinematic quantities of the moving, relative to leather inertial frames of reference

PEK_UO5 - is able to identify and determine theekmatic quantities (vectors: position, velocity,
overall acceleration, the tangential acceleratimormal acceleration) in the rotational and

advance motion and quantitative relationships betwthe linear and angular kinem
guantities

PEK _UO06 - is able to identify correctly forces agtion the given particle/body and in the inertiad a

non-inertial system and assign the resultant force
PEK_UOQ7 — is able to apply the principles of dynesrmio describe the movement of a body in
inertial frame of reference, in particular, is atie a) properly formulate a vector equation

of

c

the
of

motion and its scalar figure in the selected cowmtdi system, b) solve the scalar equations of

motion, taking into account the initial conditions

PEK_UO8 —is able to apply the principles of dynes1ib describe the movement of a body in the non-

inertial frame of reference, in particular possedsgowledge to: a) identify the forces acti
on the given patrticle/body and formulate the equatf motion in the noimertial system
properly, b) explain the observed effects relatethé rotation of the Earth

ng

PEK _UQ9 - is able to use properly the concept ofkwand energy in order to describe physical

phenomena, in particular is able to apply the fpiecof energy conservation to sol
problems of kinematics and dynamics of motion @f plarticle/the given body/bodies; is a

Ve
hle

to determine the value of: a) mechanical work asstant and alternating force of kinetic gnd

potential energy, b) changes in the kinetic enafgthe particle/body with the use of wo

rk

theorem and kinetic energy, c) the conservativeefdased on the analytical form of the

potential energy
PEK U10 - is able to apply the laws of motion teatdbe material points, in particular, in order

determine the values: of the impulse acting on thady, the momentum of the

to

particle/material system and the position of thatree of mass of a system of points and
guantitatively analyse the motion of the centrenwdss of the material points under the

influence of external resultant forces

PEK_U11 — is able to apply properly the principfeconservation of momentum for quantitative and

gualitative analysis of the dynamic propertiesméterial points distribution, in particular f
the quantitative analysis of elastic and inelastitisions

DI

PEK U12 - is able to apply the concepts of torqnd momentum to analyse simple problemg of

kinematics and dynamics of rigid body rotation an@wa fixed axis, in particular, knows hqw

to set the value of: a) the moment of the forcateal to the point /axis, b) the momentuni of
the particle, the distribution of material partglend a rigid body as related to the point /axis

of rotation, c) formulate and solve the equatiomatéting motion of a rigid body that rotat
around a fixed axis d) qualitatively characterise phenomenon of precession, e) formu
and solve the equation of motion of the reciprawptiotating rigid bodies

PEK_U13 - is able to apply the concept of consemadf momentum to solve the selected phys|
and technical problems

PEK U14 - is able to apply the concept of work kimgttic energy of a rigid body to solve proble
related to the rotation of a rigid body, in partéoy is able to determine the value of a)
rotational kinetic energy, work and force duringatmn, b) changes in the kinetic energy|
rotation of the particle/body using the theoremvofk and kinetic energy of rotation

PEK U15 - is able to: a) justify the conservativegune of the gravitational field, b) explain t
physical meaning of Kepler's laws, c¢) apply coigedhe principle of conservation (¢
mechanical energy of the body / bodies in the ¢amtional field, knows how to set values:
the intensity and potential of the gravitationaldi b) gravitational potential energy of t
body and of the body distribution, c) I, Il and $ibace velocity

PEK_U16 - is able to analyse and solve simple tasgarding hydrostatics and hydrodynamics
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fluids in particular, is able to determine the \eduof the surface tension, velocity and
efficiency of fluid flow: is able to solve simpleqblems related to the dynamics of bodies in

fluids, including resistive force

PEK_U17 —is able to describe properly the pragef the periodic motion, in particular, formiga

and solve the differential equations of vibratiomabtion for simple cases (pendulu
mathematical, physical, torsion and particles genfog small oscillations around the positi
of equilibrium) is able to analyse the kinematid atynamic properties of harmonic moti
for braking forces and periodic, excited forcesalde to determine the periods of vibrati
and qualitatively and quantitatively characterisschanical resonance

PEK U18 — is able to: a) explain the relationshipghe wave motion of the elastic properties of
centre, b) quantitatively characterise the meclsrgoergy transport thorough the travelli

waves, c) describe quantitatively and correctly phenomenon of diffraction, interferenge,

polarisation, and the pressure exerted by the \eaigent on the surface

PEK _U19 — is able to explain, on the basis of kemgk of the standing waves, the phys
principles of generating acoustic waves by the dagurces, is able to explain and determ
a) the frequency of the received waves dependinth@motion source and the receiver (
Doppler effect), b) the frequency of the beat

PEK _U20 — is able to apply the first law of thermodmics for the quantitative and qualitati
description of an ideal gas changes and deterrhim@dlues: of that heat exchanged with

m:

environment, the work on the gas and the ideal tias,internal energy changes in these

alternations; is able to graphically represent trensformation of the ideal gas, c
justify/derive Mayer formula and put the adiaba&tipiation

PEK U21 - is able to set the values with the ustheffirst and second laws of thermodynamics: a)
the entropy change of a thermodynamic system, mticpéar, the ideal gas subjected tq a

specific thermodynamic transition, b) the efficignaf machines / heat engines working|i

simple or reverse cycle, ¢) describe quantitatitiegrmal conductivity

PEK _U22 — is able to: a) calculate the dependericpressure on height using the Boltzmann

distribution function, b) provide the statisticalterpretation of entropy, c) derive, with t

he

application of the Maxwell distribution functiomalue dependencies of the most probable
velocity and the average square velocity of gakoubes on the ideal temperature, d) apply

the principle of equipartition of thermal energydetermine the microscopic interpretation
temperature and pressure of the ideal gas.

SUBJECT EDUCATIONAL EFFECTS of the person who coetetl the course

I. The scope of knowledge: possesses fundamentalokviedge of classical mechanics, wave

motion and phenomological thermodynamics

PEK W01 - is aware of the importance of discovesird achievements of physics for engineer

sciences and the progress of civilisation

of

ng

PEK W02 — possesses basic knowledge of dimensamadysis and principles of estimating values of

physical quantities

PEK_WO03 — possesses fundamental knowledge of veatoulus in the rectangular coordinate system

PEK_WO04 - possesses knowledge in the field of kai&ra description of rectilinear and curviling
motion (views: vertical, horizontal, diagonal, citar motion; angular kinematic compone
with the linear kinematic quantities)

PEK_WO05 - possesses knowledge of fundamentals pplications of dynamics, and the detai
knowledge of: a) the reference systems (inertial aon-inertial), b) comprehension of t
importance of the dynamics of physical quantitiessand force c) types of basic interacti
and types of forces observed in nature (consemjatin-conservative, central, frictio
inertial), d) Newton's laws of dynamics and theeextof their applicability, e) the corre
formulation of the equations of motion, f) knowledgnd comprehension of the physi
meaning of the Galilean transformation, g) the dyica of particles/body in a curviline;
motion in the inertial reference system, h) the aigits of particles/bodies in non-inert
frames of reference, and) the physical meaningneftial forces, including their sympton
and consequences

PEK_WO06 - possesses knowledge of conservative anedonservative forces and those observe]
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nature and everyday life, possess knowledge ofctdmeepts: a) conservative force, b)
force field including the field of conservative éer, c) labour and mechanical force, d)
kinetic and potential energy; knows the contenthef work and kinetic energy theorem, 4
possesses knowledge that allows to explain theioe&hip of conservative forces a
potential energy, following the mathematical reasgnknows the principle of conservation
mechanical energy particles/bodies in the fieldmfservative force

PEK_WO07 — possesses knowledge and comprehendsotiempts of: a) impulse b) mechani
momentum of a particle and a system of materiattgpknows the formulation of the secqg
law of dynamics with the use of the concept of moimen and has knowledge of: a) t
principle of momentum conservation of a particled ahe system of material points a
conditions of its applicability b) elastic and iaslic collisions, knows and understands
concept of a systerof material points and the centre of mass, andgsses knowledge (
dynamics of the centre of mass of the materialtpoin

PEK_WO08 — possesses knowledge of the terms: apthjee as related to the point/rotation axis
the momentum of a particle, the system of mat@aahts and a rigid body in reference to t
point/ rotation axis, c) the moment of inertia:aoparticle, the system of material points an
rigid body with respect to the axis of rotation;okvs the formula of the second law
dynamics for the rotation of a rigid body arouneé fixed axis of rotation, and posses
knowledge of the rotational kinetic energy, impudsel power in the rotational motion; kno
the correct qualitative and quantitative descriptid the phenomenon of the precession
reciprocating-rigid body motion, and possesses kedge of: a) the principles of conservati
of momentum of a particle, distribution of partisland rigid bodies with respect to a fix
rotation axis, b) the applicability conditions bktprinciple of the momentum conservation

PEK_WO09 — possesses knowledge of the vector forttheflaw of universal gravitation; posses
knowledge of terms: a) the strength and potenfidhe gravitational field, b) gravitations
potential energy of the body and the distributibbadies, and possesses knowledge of: a
principle of conservation of mechanical energyh& body/bodies in the gravitational field,
the relationship of the potential, the field strdngnd the gravitational force with tf
gravitational potential energy, b) Kepler's lawsl dine justification of the laws based on
universal gravitation and the principle of conséioraof momentum on the planet; knows {
concepts of the [, Il and Ill space velocity

PEK W10 - possesses knowledge of fundamentalsatitstof solids and the elastic properties
liquids and solids

PEK_ W11 - possesses knowledge of fundamentals droktatics and hydrodynamics of fluids &
possesses a detailed knowledge of: hydrostaticspres Pascal's laws and Archimed
principles, surface tension and effects it gensraiges of ideal and non-ideal fluid flo
continuity and Bernoulli's equations, viscosity aftects it generates, the dynamics of b
motion in a viscous medium, Stokes law

PEK W12 - possesses knowledge of the fundamertéis@matics and dynamics and applicationg
the vibratory motion, and possesses the detailedvlenge of: a) simple harmonic motion

the
the
nd
hd
of

cal
nd
he
nd
the

b)
he
da
of
5es
VS
and
on
ed

5es
al
the
b)
ne
he
he

of

nd
es
W,

ndy

5 of
of

oscillating pendulums: mathematical, physical, itorsand particles subjected to a potential

force and performing small oscillations around poént at which the potential energy tak
the minimum value, b) damped oscillatory motioh farced vibration sinusoidal extern
force, and possesses knowledge of the physiceah#dthanical resonance

PEK_W13 - possesses knowledge of the basics of wmimn and its applications, and the deta
knowledge of: a) generating and basic properties@thanical waves, b) types of waves
the monochromatic plane wave equation, d) basicipal quantities of the wave motig
(length and frequency of a wave, the vector wavkarcular frequency) and the units of th
measurement, e) the velocity of wave motion (phpadijcle centre, group), f) dependenc
of the velocity of longitudinal and transverse waan the elastic properties of the cern
(modules: Young's modulus, shear and bulk moduylg)ransport of the mechanical ene
by means of waves (energy and the average poveemtdnsity, the average energy density
the wave in the medium) h) dependencies of thengitie of a wave on the distance from {
source
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PEK_W14 - possesses the detailed knowledge reggar@in generating, types and properties



acoustic waves (velocity of sound in the air, th@ume/intensity of the wave, ener
transport), b) the law of refraction and reflectia) pressure and force values exerted [
wave incident on a surface, d) the Doppler effe)t, ultrasound applications, f) wa
interference (the superposition principle), g) diag waves and sound sources, h) beat
the selected applications of sound and ultrasound

PEK W15 - possesses knowledge regarding the zerohanfirst law of thermodynamics; knows t
basic concepts (macroscopic system, equilibriuerniodynamic parameters, the functions
the state, thermodynamic processes, ideal gagjeéhband actual gas equation) and posse
detailed knowledge of: a) the temperature, thermathic temperature scale and the units
measurement used by a variety of scales, b) theitilaf of the kelvin units, ¢) the concept
the internal energy of a system, d) the value sfd»aork on ideal gas, e) the work conduc
on/by and exchanged with the environment hedtdrthermodynamic processes of ideal g

PEK W16 - possesses fundamental knowledge of t@ndeand third laws of thermodynamics, 3
possesses detailed knowledge of: a) reversibleresersible processes, b) the entropy ¢
macroscopic system, the content of the second faltlae elementary value of the entrg
distribution change, ¢) methods for the quantigatiletermination of the ideal gas entrg
change d) thermodynamics of machine/heat engingshemir efficiency in simple and rever
cycles, e) the third law of thermodynamics

PEK W17 - possesses knowledge of the fundamentaiatistical thermodynamics and the deta
knowledge of: a) objectives and mathematical foirsnal (probability equations an
mathematical statistics) statistical thermodynamiby the macroscopic thermodynan
parameter as a random variable, ¢) micro and nestate; and statistical weight, d) statisti

interpretation of the Boltzmann-Planck entropy @JtBnann distribution function (altimete

formula), f) the Maxwell distribution function ofieéal gas molecules velocity, g) the m
probable square velocity and the average velocitythe ideal gas molecules, h) t
relationship between the average energy of thécfestand the number of degrees of freed
i) microscopic interpretation of temperature andsgure of ideal gas, j) the theorem of h
equipartition

II. The scope of knowledge: is able to apply correly and effectively the principles and laws of
physics for the quantitative and qualitative analys of the selected physical, engineerin
problems

PEK UO1 - is able to: a) identify and justify diseties and achievements in physics that h
contributed to the progress of civilisation, b) kexp the basis of the physical devices for
common use

PEK _UOQO2 - is able to: a) apply the basic principdsthe dimensional analysis and qualitat
analysis, b) estimate the values of simple and ¢exrhysical quantities

PEK _UOQ3 - is able to: a) distinguish between thalagcand vector quantities, b) present the lar
vector in the Cartesian coordinate system, c) apehe known elements of vector calculus
particular knows how to set: vectors, angles betwehe vectors, products: scalar, vect
mixed, and triple

PEK_U04 — is able to set — with the applicationtioé Galilean transformation - the values
kinematic quantities of the moving, relative to leather inertial frames of reference

overall acceleration, the tangential acceleratimormal acceleration) in the rotational
advance motion and quantitative relationships betwthe linear and angular kinem
guantities

PEK _UO06 - is able to identify correctly forces agtion the given particle/body and in the inertiad ¢
non-inertial system and assign the resultant force

PEK _UOQ7 — is able to apply the principles of dynesmio describe the movement of a body in
inertial frame of reference, in particular, is atibe a) properly formulate a vector equation
motion and its scalar figure in the selected cowtdi system, b) solve the scalar equation
motion, taking into account the initial conditions

PEK _UO08 — is able to apply the principles of dynes1ib describe the movement of a body in the 1

PEK _UO5 - is able to identify and determine theekiatic quantities (vectors: position, veloc;aIy,
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inertial frame of reference, in particular possedggowledge to: a) identify the forces acrHing

on the given particle/body and formulate the equetf motion in the nomertial syste



properly, b) explain the observed effects relatethé rotation of the Earth

PEK _UQ9 - is able to use use properly the conckeptook and energy in order to describe physical

phenomena, in particular is able to apply the jpiecof energy conservation to solye

problems of kinematics and dynamics of motion ef plarticle/the given body/bodies; is able
to determine the value of: a) mechanical work amtstant and alternating force of kinetic gnd

potential energy, b) changes in the kinetic enerfgthe particle/body with the use of work

theorem and kinetic energy, c) the conservativeefdased on the analytical form of the

potential energy
PEK U10 - is able to apply the laws of motion teatdbe material points, in particular, in order

determine the values: of the impulse acting on thady, the momentum of the

to

particle/material system and the position of thaetree of mass of a system of points and
guantitatively analyse the motion of the centrenwdss of the material points under the

influence of external resultant forces

PEK_U11 — is able to apply properly the principfeconservation of momentum for quantitative and

gualitative analysis of the dynamic propertiesméterial points distribution, in particular for

the quantitative analysis of elastic and inelastitisions
PEK_U12 - is able to apply the concepts of torqond momentum to analyse simple problems

kinematics and dynamics of rigid body rotation an@wa fixed axis, in particular, knows hqw

to set the value of: a) the moment of the forcateal to the point /axis, b) the momentum
the particle, the distribution of material partgland a rigid body as related to the point /a

of

of
Xis

of rotation, c) formulate and solve the equatiomatéting motion of a rigid body that rotates
around a fixed axis d) qualitatively characterise phenomenon of precession, e) formulate

and solve the equation of motion of the recipraaptiotating rigid bodies

PEK_U13 - is able to apply the concept of consemadf momentum to solve the selected physjcal

and technical problems

PEK U14 - is able to apply the concept of work kimgttic energy of a rigid body to solve problems
related to the rotation of a rigid body, in parteny is able to determine the value of a) the

rotational kinetic energy, work and force duringatmn, b) changes in the kinetic energy|
rotation of the particle/body using the theoremvofk and kinetic energy of rotation

of

PEK U15 - is able to: a) justify the conservativegume of the gravitational field, b) explain the

physical meaning of Kepler's laws, c) apply coillgedhe principle of conservation of

mechanical energy of the body / bodies in the ¢gmtiohal field, knows how to set values:|a)

the intensity/naizenie and potential of the gravitational field, bygtational potential energy

of the body and of the body distribution, c) lahd Il space velocity
PEK_U16 - is able to analyse and solve simple tasgarding hydrostatics and hydrodynamics

of

fluids in particular, is able to determine the \eduof the surface tension, velocity and

efficiency of fluid flow: is able to solve simplaqblems related to the dynamics of bodie$
fluids, including resistive force
PEK U17 —is able to describe properly the pragenf the periodic motion, in particular, formiga

and solve the differential equations of vibratiomabtion for simple cases (pendulum:

in

mathematical, physical, torsion and particles penfog small oscillations around the positipn

of equilibrium) is able to analyse the kinematia atynamic properties of harmonic motipn

for braking forces and periodic, excited forcesalde to determine the periods of vibration

and qualitatively and quantitatively characterisechanical resonance
PEK_U18 — is able to: a) explain the relationshighe wave motion of the elastic properties of

he

centre, b) quantitatively characterise the meclzrgoergy transport thorough the travelling
waves, c) describe quantitatively and correctly phenomenon of diffraction, interferenge,

polarisation, and the pressure exerted by the weigent on the surface

PEK U19 - is able to explain, on the basis of kmugk of the standing waves, the physjcal
principles of generating acoustic waves by the d@ources, is able to explain and determjne:
a) the frequency of the received waves dependinthemotion source and the receiver (the

Doppler effect), b) the frequency of the beat

PEK U20 — is able to apply the first law of thermodmics for the quantitative and qualitative
description of an ideal gas changes and deterrmmeadlues: of that heat exchanged with the

environment, the work on the gas and the ideal tias,internal energy changes in the

se



alternations; is able to graphically represent trensformation of the ideal gas, c
justify/derive Mayer formula and put the adiaba&tipiation

the entropy change of a thermodynamic system, mticpéar, the ideal gas subjected tg

simple or reverse cycle, ¢) describe quantitatitiegrmal conductivity
PEK_U22 — is able to: a) calculate the dependericpr@ssure on height using the Boltzm3
distribution function, b) provide the statisticaiterpretation of entropy, c) derive, with t

velocity and the average square velocity of gakoutes on the ideal temperature, d) ap
the principle of equipartition of thermal energy determine the microscopic interpretation
temperature and pressure of the ideal gas.

relating to social competences: Acquisition and caolidation of competencies in the following
areas:

PEK _KOL1 - search for information and its criticabdysis,
for the optimal problems solving solutions,

and focus on the important issues and developmietiieoability to apply knowledge arn
skills independently,

PEK K04 — development of self-esteem and self-cbmpacity and responsibility for the results
the taken actions,

PEK_KO5 - compliance with the customs and rulethefacademic environment,

PEK _KO6 - independent and creative thinking,

PEK _KO7 — comprehension of the impact of discoweend achievements of physics on techn
progress, society and the environment be mean®sdegsing knowledge of and curios
relating to scientific and high-tech achievements

PEK U21 —is able to set the values with the ustheffirst and second laws of thermodynamics:

specific thermodynamic transition, b) the efficignaf machines / heat engines working|i

PEK K03 — comprehension of the need for self-stimigluding the ability to improve concentration

PEK KO8 - an objective evaluation of argumentdpratl clarification and justification of one's own

nn
he

application of the Maxwell distribution functiomalue dependencies of the most probable

ply
of

PEK_KO02 - team cooperation assigned to a groupnpmaving the methods for the strategy selection

of

ical
ity

point of view, be means of applying the knowled§plyysics.

PROGRAMME CONTENT

Number
Form of classes - lecture of hours
Lec 1 | Organizational matters. The methodology gfspts 2
Lec 2 | Kinematics. Newton 's laws 2
Lec 3. 4 Work and mechanical energy. The principle of covestgon of mechanical 4
' 7 | energy

Lecs. 6 Dynamics of material particles distribution anddigodies. The principles of
'~ | momentum and momentum conservation

Lec 7 | Gravity

Lec 8 | Oscillatory motion

Lec 12 | Liquids

4
2
2
Lec 9, 11| Mechanical waves 4
6
2

Lec 13 | Phenomenological thermodynamics

Lec 14, 15 Thermodynamics with elements of classical staasptysics 2

Total hours 20




Form of classes -class Number
of hours

Cl1

Organisational matters. Task solving withire ttange of: the dimensional 2
analysis, estimation of physical quantities, vecod differential-integral
calculus

Cl2

Application of Newton's laws for solving eqgioats of motion; setting 2
dependencies of the basic kinematic and dynamintdigs on time values in
moving and non-moving ,relative to each other iaerand non-inertia
frames of reference

Cl3

Solving the selected aspects of the dynamic of motiorn lie use ol 2
concepts of mechanical work, kinetic and potergradrgy, principle of work
and energy and the principle of conservation oflmaaal energy

Cl4

Quantitative and qualitative task analysiseldasn the concept of the cenire 2
of mass, the law of conservation of momentum adiegppo a system of
points, elastic and inelastic collisions

Cl5

Solving kinematics and dynamics tasks of rigatly rotation around a fixed 2
axis and the principle of conservation of momentum

Cl6

The quantitative and qualitative analysis of théeced issues regardin 2
physics of the gravitational field: a) determinithg value of the gravitational
force, intensity, potential, potential energy, b tmotion of bodies in a
gravitational field with the application of the peiples of conservation
(energy, orbital momentum) and Kepler's laws

Cl7

The analysis and task solving in the fielddghamic range of oscillatory 2
motion: simple, harmonic (different pendulums; et performing minol
oscillations around the position of equilibrium)andped, forced and
mechanical resonances

Cl8

Task solving in the field of physics of meclah and acoustic waves. 2
Calculating the basic values of wave motion sinergy transport by waves
and wave interference

Cl9

Task solving in the field of physics of acoastaves relating to: the velocity 2
of sound in solids and fluids, pressure and foxated by the acoustic wave,
standing waves, the Doppler effect, beats and sswtacoustic waves

Cl 10

Task solving with the application of the miples of thermodynamics related 2
to: a) determination of the values of that heathexged with the
environment, the work on the gas and the ideal gass,internal energy
changes in the metabolism of the ideal gas, b)hjtaprepresentation of an
ideal gas changes, c) the efficiency of thermalhirees, d ) determination of
the ideal gas entropy transformations in the setecthermodynamic
transition e) thermal conductivity.

Total hours 20

TEACHING TOOLS USED

N1. Standard lecture

N2 Calculation tutorials— discussion on tasks' Sohs
N3 Calculation tutorials — brief, 10 min. writtegsts
N4 Consultation classes

N5 Self-study - preparation for tasks

N6 Self-study - self-study and exam preparation




EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NTS

Evaluation F — forming Educational effect numbeyr Way of evaluating edoceti effect
(during semester), P -+ achievement
concluding (at semester
end)
F1 PEK _UO01-PEK U222, | Answering questions
PEK_KO1-PEK_KO08 discussions, written tests,
e-tests
F2 PEK _WO01-PEK_W17, | Oral and written exam

PEK_UO1-PEK_U22,
PEK_K03-PEK_KO07

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] D. Halliday, R. Resnick, J. Walker, Podstawy figyiom 1. i 2., Wydawnictwo Naukowe

[2] I.W. Sawieliew, Wyktady z fizyki, tom 1 i 2, Wydawatwa Naukowe PWN, Warszawa, 200
[3] K. Jezierski, B. Kotodka, K. Siefiaki, Zadania z rozwkaniami, cz. 1., i 2., Oficyna

SECONDARY LITERATURE:

PWN, Warszawa 2003; J. Walker, Podstawy fizyki.&Zl@ada, PWN, Warszawa 2005.

w

Wydawnicza SCRIPTA, Wroctaw 1999-2003.

[1]
[2]
[3]
[4]

[5]

[6]
[7]

[8]

J. Massalski, M. Massalska, Fizyka dlayinierow, cz. 1., WNT, Warszawa 2008.
J. Orear, Fizyka, tom 1., WNT, Warszawa 2008.

Z. Kleszczewski, Fizyka klasyczna, Wyd. Politechi$ilkiskiej, Gliwice 2001.

L. Jacak, Krétki wyktad z fizyki ogdélnej, Oficyna Wawnicza PWr, Wroctaw 2001;
podrecznik dos¢pny na stronie Dolribgskiej Biblioteki Cyfrowe;.

K. Sieraiski, K. Jezierski, B. Kotodka, Wzory i prawa z dljeeniami, cz. 1. i 2., Oficyn
Wydawnicza SCRIPTA, Wroctaw 2005; K. Siés&i, J. Szatkowski, Wzory i prawa| z
objasnieniami, cz. 3., Oficyna Wydawnicza SCRIPTA, Went2008.

W. Salejda, M.H. Tyc, Zbior zada fizyki, Wroctaw 2001 podrcznik internetowy dogpny
pod adreserhttp://www.if.pwr.wroc.pl/dokumenty/jkf/listamechia. pdf.

W. Salejda, R. Poprawski, J. Misiewicz, L. Jacaizyka dla wyszych szkot technicznych,

<))

Wroctaw 2001; dospny jest obecnie rozdzial Termodynamika pod adresem

http://www.if.pwr.wroc.pl/dokumenty/podreczniki_&teoniczne/termodynamika.pdf
Witryna dydaktyczna Instytutu Fizyki PWhitp://www.if.pwr.wroc.pl/index.php?menu=studia
zawiera duay zbiér materiatéw dydaktycznych

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

dr inz. Marta Gladysiewicz-Kudrawiec, marta.gladysiewiczkudrawiec@pwr.wroc.pl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Physics | FZP1014
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology

Correlation between
SUBJECT subject educational .
EDUCATIONAL effect and educational OSEJI?(\:]EI(\:/ES Prggr:?enrw]{ne to-l;)?erl](j::qnbger
EFFECT effects defined for the
main field of study
PEK_WO01, PEK_W02,
PEK_ W03 K_Wo04 Ci.1 Lecl, Lec2 N1, N5
PEK_WO04, PEK_WO05, N1, N5
PEK W06 K_W04 Ci1 Lec 2, Lec 3
PEK_WO07 K_Wo04 Cil.1 Lec 4, Lec 5 N1, N5
PEK_W08 K_Wo04 Cil.1 Lec 5-Lec 8 N1, N5
PEK_WO09 K_Wo04 Cil.1 Lec 8-Lec 9 N1, N5
PEK_W10, PEK W11 K_Wo04 Cl1 self-study N6
PEK_W12, PEK_W13, i
PEK W14 K_Wo04 C1.2 Lec 10-Lec 12 N1 N5, N6
PEK_W15, PEK_W186,
PEK W17 K_Wo04 C1.3 Lec 13-Lec 15| N1, N5, N6
PEK_UO01, PEK _U02, N2, N3, N4,
PEK_U03 K_U06 c2.1 Lab 1 N5. NG
PEK_UO04, PEK_UOQ5, N2, N3, N4,
PEK_UO06, PEK_U07, K_U06 c2.1 Lab 2, Lab 3 N5, N6
PEK_U08
PEK_U07, PEK_UQ8, N2, N3, N4,
PEK_U09 K_U06 c2.1 Lab 4, Lab 5 N5, NG
PEK_U10, PEK _U11 K_U06 c21 Lab 6 NZ,\’IEBI\’K';M’
PEK _U12, PEK U13, N2, N3, N4,
PEK U14 K_U06 c2.1 Lab 7, Lab 8 N5, N6
N2, N3, N4,
PEK_U15 K_U06 c2.1 Lab 9 N5, N6
PEK U16 K_U06 c2.1 self-study N6
N2, N3, N4,
PEK_U17 K_U06 Cc2.2 Lab 10 N5, NG
N2, N3, N4,
PEK U18 K_U06 C2.2 Lab 11 N5, N6
N2, N3, N4,
PEK_U19 K_U06 Cc2.2 Lab 12 N5, N6
PEK_U20, PEK_U21, Lab 13, Lab 14| N2, N3, N4,
PEK_U22 K_U06 c23 Lab 15 N5, N6
PEK_KO1-PEK_KO8 K_KO1-K_KO7 c3 Lec1-Llec 151y N6
— — — — Lab 1-Lab 15




SEMESTER 3

FACULTY OF GEOENGINEERING, MINING AND GEOLOGY

SUBJECT CARD

Namein Polish: Mineralogia i Petrologia
Namein English: Mineralogy and Petrology

Main field of study: mining and geology

Level and form of studies: 1% level, part-time
Kind of subject: obligatory

Subject code: GEG3201
Group of courses: YES

Lecture Classes Laboratory Project Seminag
Number of hours of 10 20
organized classes in
University (ZZU)
Number of hours of total 60 30
student workload (CNPS)
Form of crediting Examinatiof crediting
with grade
For group of courses mark X
(X) final course
Number of ECTS points 3 1
including number ¢ 1
ECTS points fgr
practical (P) class
including number ¢ 3 1
ECTS points for dire
teacher-student contact
(BK) classefs

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES
1. The student has credits in the subject Basics ofdgg (group of courses).

2. The student is acquainted with basics of physicsdmemistry at least at secondary school
examinations (Matura) level.

final

C1.Acquainting students with minerals-forming and
consideration of mineral resources forming process.

SUBJECT OBJECTIVES

réokming processes, with speg

C2. Raising students awareness of the connection ketgeological preesses and their effects
formation and transformation of rocks and minevetiich are becoming mineral resources.

C3. Teaching students how to recognise and describentist important deposit-forming and rg
forming minerals as well as the most significameigus, sedimentary and metamorphic rock

U7




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_WO01- Knows basic rock-forming and depofitming minerals and origins of th
development.
PEK_WO02- Knows basic igneous, sedimentary and metamorphlce and their forming process

relating to skills:

PEK_UO1- On the basis of independent defining their physfeakures, the student is ablg
recognise and describe most important deposit-fugrand rock-forming minerals.

PEK_UO02- With consideration of their structure arekture, mineral and chemical composi
and their origins, the student is capable of indédpat recognition and description of nj
significant igneous, sedimentary and metamorphtkso

PEK _UO3- Is able to describe geological processes thae e to thedevelopment of th
given/specified mineral resources.

relating to social competences:
PEK_KO1 - Is able to pass on the knowledge about mirferating and rock forming proces
and most significant minerals and rock to a twelgar old.
PEK _KO02 - Is capable of independent description of mostia@ant deposit-forming and rod
forming minerals and of most significant rocks lntgpes.

PROGRAMME CONTENT
Form of classes- lecture Number
of hours
Lec 1 |Principles of crystallography. 1
Lec 2 |Principles of mineralogy, including: 5, including:
Forming of minerals in nature. Classification ohetials 1
Characteristic features aklected native element minerals, sulphide/sul,
and sulphosalt/sulfosalt. 1
Characteristic features of selected halide, oxitkheydroxide. 1
Characteristic feature gklected carbonate, nitrate, borane, sulphate ppat
and organic compounds. 1
Characteristic features of selected silicate anthadosilicate 1
Lec 3 |Principles of petrology, including: 4, including:
Petrology of igneous rocks. 1
Petrology of sedimentary rocks. 2
Petrology of metamorphic rocks. 1
Total hours 10

es.



Form of classes- laboratory Number
of hours
Lab 1 [Recognition and description of the selected degogriting minerals on th 5
basic of their physical features.
Lab 2 [Recognition and mineral, structural, textural aedegic characteristics of m 5
significant igneous rocks.
Lab 3 [Recognition and mineral, structural, textural aedegic characteristics of m 5
significant sedimentary rocks.
Lab 4 |Recognition and mineral, structural, textural aedegic characteristics of m 5
significant metamorphic rocks.
Total hours 20

TEACHING TOOLSUSED

N1. Traditional form of lectures with multimedia presations.

N2. Laboratory classes dealing with recognition anstcdption of the selected depo&itming ang
rock-forming minerals, as well as with igneous,iseshtary and metamorphic rocks.

N3. Indicating sources of knowledge on the subjectsédf-work

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

Evaluation (F —

Educational effect

Way of evaluating educational effect achievement

forming (during number
semester), P —
concluding (at
semester end)
Four tests during laboratory classesmpoising knowledd
gained during laboratory classes and as the resuttdividua
F1-F4 K_WO01, K_WO02,|study on:
K_U01, K_U02, 1. Deposit-forming minerals.
K_K02 2. Rock-forming minerals and igneous rocks.
3. Rock-forming minerals and sedimentary rocks.
4. Rock-forming minerals and metamorphic rocks.
K_WO01-K_ W04, !Exe_lm comprising knowledge on the subject gainedingd
K U01-K UO3, |nd|V|du§1I study, Igboratory classes and lectureswell. Thg
P K KO1-K K02 concluding grade includes also the grade for laboyawork

which is an arithmetic mean derived from formingdgs F1-F4.




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

SECONDARY LITERATURE:

[1] BERES B., 1990 —Cwiczenia z mineralogii i petrografii. Skrypt Politeniki Wroctawskie|
Oficyna Wydawnicza Politechniki Wroctawskiej, Wraa.

[2] BERES B., 1992 — Zarysnineralogii i petrografii. Skrypt Politechniki Wriaavskiej, Oficyn
Wydawnicza Politechniki Wroctawskiej, Wroctaw.

[3] BOLEWSKI A., MANECKI A., 1987 -Rozpoznawanie mineratdbw. Wydawnictwa Geologig

Warszawa.

[4] BOLEWSKI A., MANECKI A., 1993 — Mineralogia szegotowa. Wydawnictwo PA
Warszawa.

[5] BOLEWSKI A., PARACHONIAK W., 1988 -Petrografia. Wydawnictwa Geologicz
Warszawa.

[6] BOLEWSKI A., KUBISZ J., MANECKI A., ZABINSKI W., 1990 —Mineralogia 0goIn
Wydawnictwa Geologiczne, Warszawa.

[7] CHODYNIECKA L., GABZDYL W., KAPUSCINSKI T., 1988 -Mineralogia i petrografia d
gornikéw. Wydawnictwo $lask”, Katowice.

[8] HEFFERAN K., O'BRIEN J., 2010 — Earth Materials.&i-Blackwell, Chichester, UK.

[9] LIBER-MADZIARZ E., TEISSEYRE B., 2000 — Mineralogiapetrografia. Skrypt Ritechniki
Wroctawskiej, Oficyna Wydawnicza Politechniki Wraweiskiej, Wroctaw.

[10] LYDKA K., 1985 — Petrologia skat osadowych. Wydaeimia Geologiczne, Warszawa.

[11] MAJEROWICZ A., WIERZCHOLOWSKI B., 1990 -Petrologia skal magmowyq
Wydawnictwa Geologiczne, Warszawa.

[12] MANECKI A., MUSZYNSKI M., 2008 —Przewodnik do petrografii. Uczelniane Wydawnia
Naukowo-Dydaktyczne, AGH, Krakdw.

[13] PENKALA T., 1983 — Zarys krystalografii. PWN, Wagsza.

[14] PHILPOTTS A. R., AGUE J. J., 2009 - Principles gheous and metamorphic p#ogy
Cambridge University Press, Cambridge, UK.

[15] VERNON R. H., CLARKE G. L., 2008 -Principles of metamorphic petrology. Cambri
University Press, Cambridge, UK.

[1] BOJARSKI Z., GIGLA M., STR@ K., SUROWIEC M., 2007 Krystalografia. Wydawnictw
Naukowe PWN, Warszawa.

[2] CZUBLA P., MIZERSKI W., SWIERCZEWSKA-GLADYSZ E., 2005 —Przewodnik d
éwiczen z geologii. Wydawnictwo Naukowe PWN, Warszawa.

[3] DWORAK T. Z., RUDNICKI K., 1983 -Swiat planet. PWN, Warszawa.

[4] GREELEY R., BATSON R., 1999 — Atlas Uktadu Stonemgo NASA. Proszyski i Ska
Warszawa.

[5] HANDKE M., 2005 — Krystalochemia krzemianéw. Uczale Wydawnictwa Naukow
Dydaktyczne AGH, Krakdw.

[6] HURNIK B., HURNIK H., 2005 —Materia kosmiczna na Ziemi, jejrodia i ewolucjs
Wydawnictwo Naukowe Uniwersytetu im. Adama Mickiewh w Poznaniu, Pozha

[7] MANECKI A., 2004 — Encyklopedia mineratdbw. Mineraly Ziemi i materii swicznej
Wydawnictwo AGH, Krakow.

[8] WOOD J. A., 1983 — Uktad Stoneczny. PWN, Warszawa.

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)

dr hab. Tadeusz A. Przylibski, prof. nadzw., tadeusz.pr zylibski@pwr .wr oc.pl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Mineralogy and Petrology
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology

SUBJECT Correlation between subje¢t SUBJECT Programme | Teaching
EDUCATIONAL educational effect and OBJECTIVES content tool
EFFECT educational effects defined for number
main field of study
PEK W01 Lec 1-Lec 3,
K_W16, K W22, K W05 Cl1-C3 Lab 1-Lab 4 N1 - N3
Lec 3,
PEK W02 K_W16, K W22, K W05 Cl-C3 Lab 2-Lab 4 N1 - N3
PEK_UO1 Lec 1, Lec 2,
K _Ul4,K U18 Cl-C3 Lab 1-Lab 4 N1 - N3
Lec 2, Lec 3,
PEK _U02 K_Ul4,K _U18 Cl-C3 Lab 2-Lab 4 N1 - N3
Lec 1-Lec 3,
PEK _U03 K_Ul4,K _U18 Cl-C3 Lab 1-Lab 4 N1 - N3
PEK _KO1 Lec 1-Lec 3,
K_K01-K_KO07 Cl-C3 Lab 1-Lab 4 N1 - N3
Lec 1-Lec 3,
PEK K02 K_K01-K_K07 Cl-C3 Lab 1-Lab 4 N1 - N3




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Namein Polish: Hydrogeologia
Name in English: Hydrogeology
Main field of study: mining and geology
Level and form of studies: 1% level, part-time
Kind of subject: obligatory
Subject code: GEG3202
Group of courses. NO

Lecture Classes Laboratory Project Seminar
Number of hours of
organized classes in the 20 10
University (ZZU)
Number of hours of total
student workload (CNPS) 60 30
Form of crediting Examination crediting

with grade

For group of courses mark
(X) final course

Number of ECTS points 2 1

including number of
ECTS points for
practical (P) classe|

[72)

including number of
ECTS points for direct
teacher-student contagt

(BK) classes

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES

1. Basic knowledge of mathematical analysis, necegsamnderstand engineering mathematical

problems.

2. Basic notions related to general geology and pedpity, ability to present and characterig
lithological profile.

3. Ability to work in Microsoft Office environment — ¥fd documents, Excel spreadsheets.

SUBJECT OBJECTIVES

ea

C1 - Acquisition of knowledge on the role and perdwes of hydrogeology as a branch of science

dealing with properties, movement and resourcesidérground water.
C2 - Acquisition of knowledge on basic propertiésunderground waters and ability to assess
quality.

its

C3 - Acquisition of knowledge on research methaus @ssessment of rock properties characterising

their ability to collect, carry and give up water.

C4 - Learning and understanding models of undergrauater flow and ability to forecast flows in

simple cases.
C5 - Acquisition of knowledge on assessment rufesderground water resources.

C6 - Acquisition of knowledge on mechanisms caughrgats related to water underground flow

(scouring, ground liquefaction).




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

PEK _WO01. Has knowledge of basic properties of ugaemd water, on the basis of properties |can
assess water quality, has orientation which watkosild be especially protected, which njeet
criteria of curative waters.

PEK _WO02. Has knowledge of basic hydrogeologicalpprtes of rocks and methods used to
determine them. This is related to the ability éect, carry and give up water by rocks.

PEK_WO03. Has knowledge of regulations and equaii@ssribing underground water flow.

PEK _WO04. Has general knowledge of basic propertiésunderground water resources, their
protection and pollution.

relating to skills:

PEK UO01 is able to define quality of undergroundexan the basis of its properties.

PEK _UOQ2 is able to determine basic hydrogeologcaperties of rocks and assess their accuracy,

PEK_UO3 is able to assess ability to collect, camg give up water by rocks on the basis of their
properties.

PEK UO04 is able to forecast inflow of water to dlvier simple coastal conditions, using analytical
methods.

relating to social competences:
PEK_KO1 is able to work in a team as well as togethith other students prepare and conguct
hydrogeological research on rock properties, aeablstained results and present results of
conducted research in a form of a written repagppred together with other students.

PROGRAMME CONTENT
Number
Form of classes- lecture
of hours
Course syllabus, crediting conditions, literatudaderground waters as a part| of
Lecl 1
hydrosphere.
Lec 2 Water properties. Waters in the aeration and sidaraone. Genesis and age| of 3

underground waters.

Lec 3 | Hydrogeological properties of rocks. 2

Dependence of water occurrence on geologic streicivision of underground 1

Lec4 waters. Underground water level variation. Sources.

Lec 5| Elementary laws of underground water moventdotv theories. 3
Lec 6 | Underground water flow equations. 1
Lec 7 | Analytical solutions for selected flow tasks. 2
Lec 8 | Research on underground water resourcesr\itd&es. 1
Lec 9 New and traditional geophysical methods used inrdg&blogical research. 1

Underground waters and mining.

Lec 10| Physicochemical properties of underground wateusative waters. 3

Underground waters resources and their protectiollution of water and

Lec 11 protection of its quality.

Lec 12| Hydrogeological documentation. Water and the lsgatem. 1

Total hours 20




Form of classes- [aboratory Nfu:]ber
Of hours

Lab 1

Scope and type of laboratory research to wated during classes, crediting 2
conditions and literature. Division of studentsoimésearch teams and allocation

of team tasks. Tests of active and passive capjllaas well as filtration
coefficient.

Lab 2

Analysis of grain-size of rocks and deterrtioraof hydrogeological properties of
rocks on its basis (grain-size curve, reliable égismnof grain, reliable diameter of
ducts, specific surface area, filtration coeffi¢)eTests of filtration coefficient
with a stationary flow method.

2

Lab 3

Research on non-laminar flow parameters.

2

Lab 4

Research on critical hydraulic gradient resglin ground liquefaction. Research 2

and solutions related to flat flow and contaminaticansport for a piston flow
model.

Lab 5

Report assessment. Additional test for stisdemo need to catch up on classes. 2

Crediting.

Total hours

10

TEACHING TOOLSUSED

N1.Traditional lecture with multimedia presentagon
N2. Laboratory work at a test stand.

N3. Test — laboratory research methods and aparatu
N4. Report on conducted research.

N5. Consultations.

EVALUATION OF SUBJECT EDUCATIONAL EFFECT ACHIEVEMENTS

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

concluding (at semester

end)

P PEK WO01-PEK WO04| P1 Final result — written test

F,P PEK_UO01-PEK_UO04 | F1 — written tests and the conducted

PEK_KO1 laboratory research
F2 — written tests

P2 — final laboratory grade is a weighted
average of F1 — 70% and F2 - 30%




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:
[1] Z. Pazdro, B. Kozerski, Hydrogeologia ogolna - Wavga, Wyd. Geol., 1990.
[2] M. Roga, Dynamika wdd podziemnych, Katowice, GIG 2007.

A. Macioszczyk, Podstawy hydrogeologii stosowanej, WNauk. PWN Warszawa
2006.

[3] Artur Wieczysty, Hydrogeologia #tynierska, PWN Warszawa 1982.

SECONDARY LITERATURE:

[1] T. Strzelecki, W. Kostecki, SZak Modelowanie przeptywéw przezsrodki porowate
Dolnaosl. Wyd. Eduk. 2007.

[2] H. P. Jordan, A. S. Kleczkowski, J. Silar, W. MeSakow, S. Witczak, Ochrona wéd
podziemnych , Wyd. Geol., Warszawa 1984,

[3] Ryszard Kulma, Podstawy obliazéltracji wod podziemnych, Wyd. AGH Krakow 1995,

[4] Aleksandra Macioszczyk, Hydrogeochemia, Wyd. G&uhrszawa 1987,

[5] Mieczystaw Wactawski, Geologiazpnierska i hydrogeologia, ¢ 1l — Hydrogeologia,
Wyd. Zakt. Graficzne Politechniki Krakowskiej 1995.

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)

prof. dr hab. inz. Wojciech Ciezkowski, wojciech.ciezkowski@pwr .wroc.pl

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Hydr ogeol ogy
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology

SUBJECT Correlation between subjegt SUBJECT Programme Teaching
EDUCATIONAL educational effect and OBJECTIVES content tool
EFFECT educational effects defined for number
the main field of study
PEK W01 K_W17 C1,C2 Lec 1, Lec 2, N1
Lec 10, Lec 11
PEK _U02 K_W17 C3 Lec 3, Lec 8, N1-N5
Lab 1-Lab 5
PEK U013 K_W17 C4 Lec 5, Lec 6 N1
PEK U014 K_W17 C5, C6 Lec 4, Lec 11, N1
Lec 12
PEK _UO1 K_U15 Cc2 Lec 2, Lec 4, N1
Lec 10, Lec 11
PEK _U02 K_U15 C3 Lec 3, N1-N5
Lab 1-Lab 4
PEK _UO03 K_U15 C3,C6 Lec 2, Lec 3, N1
Lec 9, Lec 12
PEK _U04 K_U15 C4 Lec 6, Lec 7, N1-N5
Lab 4
PEK K01 K_K04 Lab 1-Lab 4 N2-N5




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Name in Polish:Chemia
Name in English: Chemistry
Main field of study: mining and geology
Level and form of studies:1% level, part-time
Kind of subject: obligatory
Subject code.CHG3201
Group of courses:NO

Lecture Classes Laboratory Project Seminar
Number of hours of
organized classes in the 20 20
University (ZZU)
Number of hours of total 30
student workload (CNPS) 90
Form of crediting Examination c_redltlng

with grade

For group of courses mark
(X) final course

Number of ECTS points 3 1

including number of
ECTS points for
practical (P) classe|

7))

including number of
ECTS points for direct
teacher-student contagt
(BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1. Basic knowledge necessary to understand chemidgblaysical-chemical processes.

SUBJECT OBJECTIVES
C1 Acquisition of basic knowledge of chemistry tethto matter properties and the most important
chemical processes and phenomena, which help agnarigineer to understand the surrounding
world, natural and industrial processes.




SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:
PEK_WO01 has knowledge allowing to define and @rpthemical processes and phenomena

PEK_WO02 has basic knowledge of chemistry allowimgnt to describe and characterise process

nature, technology and environment protection.

relating to skills:
PEK UO01 is able to conduct simple chemical reastimom various branches of chemistry.

relating to social competences:

PEK_KO1 is able to formulate and pass knowledgated| to basic chemical processes and

influence on the environment and social conditions.

es in

their

PROGRAMME CONTENT
Number
Form of classes - lecture
of hours
Lec 1 | Introduction, goal and scope of lecturesglitireg. Structure of matter. 2
Lec 2 | The periodic system. Chemical bond. 2
Lec 3 | States of aggregation of matter. 2
Lec 4 | Solutions. 2
Lec 5 | Chemistry of geological processes. 2
Lec 6 | Phase borders. Chemical reactions. 2
Lec 7 | Electro-chemistry. 2
Lec 8 | Thermodynamics. 2
Lec 9 | Elements of organic chemistry. 2
Lec 10 | Environmental chemistry and chemistry oflesive materials. 2
Total hours 20
Form of classes - laboratory Number
of hours
Introduction. Scope and type of laboratory reseatating laboratory classes.
Lab 1 Crediting conditions. Presentation of binding safe¢gulations at laboratorny >
classes and during experiments. Experiment equiparehdevices. Calculation
rules. Report writing rules.
Lab 2 | Water 2
Lab 3 | Interphase phenomena 2
Lab 4 | Colloids 2
Lab 5 | Metals corrosion 2
Lab 6 | Non-metals corrosion 2
Lab 7 | Combustion 2
Lab 8 | Polymers 2
Lab9 | Coal 2
L Assessment of reports and laboratory tests. Testasic chemical processes.
ab 10 g 2
Crediting.
Total hours 20




TEACHING TOOLS USED

N1. Traditional lecture with multimedia presentas and discussions
N2. Preparation of a report on conducted laboya&sts
N3. Consultations

EVALUATION OF SUBJECT EDUCATIONAL EFFECT ACHIEVEMEN TS

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

Educational effect number

Way of evaluating educet effect
achievement

P

PEK_WO1-PEK_WO03

Written exam

PEK_KO01
F1- assessment of substantial adequacy g
laboratory research and the way it was
conducted
F,P PEK_U01-PEK_U02 F2- assessment of the report of laboratory

research
P- final result of laboratory class (arithmeti

=2

(@)

average of F1 and F2)

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

Wroctaw

[1] Barycka I., Skudlarski K., Podstawy chemii,zmé wydania, Oficyna Wydawnocza P\

[2] Mitochowski, J. , Podstawy chemii,arte wydania, Oficyna Wydawnicza PWr, Wroctaw

SECONDARY LITERATURE:

[1] Materials for lectures: http://www.minproc.pwr.wtpkizpkio/dlastudmat.html

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

prof. dr hab. Inz Jan Drzymala, jan.drzymala@ pwr.wroc.pl

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Chemistry
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

mining and geology
SUBJECT Correlation between subject| SUBJECT Programme | Teaching
EDUCATIONAL educational outcome and | OBJECTIVES content tool
OUTCOME educational outcome defined for number
the main field of study

PEK_WO01 K_WO05 C1 Lec 1-Lec 1@ N1, N3
PEK_W02

PEK_UO01 K_U07 C1 Lab 1-Lab 10 N2, N3
PEK_KO01 K_KO07 C1




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY

SUBJECT CARD

Namein Polish: Wiertnictwo
Namein English: Drilling Technology

Main field of study: mining and geology

Level and form of studies: 1% level, part-time
Kind of subject: obligatory

Subject code: GGG4202
Group of courses. NO

Lecture Classes Laboratory Project Seminar
Number of hours of organiz 20
classes in University (ZZU)
Number of hours of total 60
student workload (CNPS)
Form of crediting crediting
with grade

For group of courses mark
(X) final course
Number of ECTS points 2

including number d 1

ECTS points far
practical (P) class
including number d 2

ECTS points for dire
teacherstudent conta
(BK) classe

[2)

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES
1. The student is familiar, at basic level, with theisture and texture of rocks and their phyj
and mechanical features.
2. The student is familiar, at elementary level, wittised mineral resources in Earth’s crust.

drilling equipment.

SUBJECT OBJECTIVES

C1 Presenting information about drilling technologyce® of the main methods applied to se
for, identify and excavate mineral deposits angddorm various engineering works.
C2 Acquainting students with various drilling techrngiks and techniques as well as with




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_WO01 - Differentiates horizontal and directional drillireppplied for exploration, excavati
and engineering purposes, including shaft and tuimiks.
PEK_WO02 - Is familiar with the analysis and testing congdcin boreholes
PEK_WO03 - Student is familiar with legal and ecologicgpests of drilling works.

relating to social competences:
PEK _KO1 — Understands the necessity to promote social, aianand ecologicahspects (
drilling activity.
PEK_KO02- Understands the need to formulate and presentniafiion and opinions abg
specific aspects of drilling technologies as a tapplied to explore and excavate mineral

deposits.
PROGRAMME CONTENT
Form of classes- lecture Number
of hours
Lec 1 |History of drilling 1
Lec 2 |Key terminology and classification of dritjs. 2
Lec 3 |Impact and manual drillings. 2
Lec 4 |Rotary drillings 6
Lec 5 |Construction of hydro-geological, oil/petuae and leach boreholes. 2
Lec 6 |Small-diameter and large-diameter drilling\arious engineering purposes. 2
Lec 7 |Boreholes research and surveying. 3
Lec 8 |Legal, formal and ecological aspects ofidglitechnology. 2
Total hours 20

TEACHING TOOLSUSED

N1.Traditional lecture with multimedia presentations.
N2.Presentation of exhibits (core samples, augetsrd)l

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMET

Evaluation (F — forming Educational effect =~ Way of evaluating educational effect achievemen
(during semester), P — number
concluding (at semeste|
end)

=

P1 K_WO01-K_WO03| Crediting on the basis of a writtest results.




PRIMARY AND SECONDARY LITERATURE
PRIMARY LITERATURE:

[1] Czastka J.: Wiertnictwo. WydSIask, Katowice 1969
[2] Wojnar K.: Wiertnictwo. Technika i technologia. WyAIGH, Krakdéw 1997
[3] Wojnar K., Whadistawlew W.S.: Wiertnictwo. Wyd. GebVarszawa 1976

SECONDARY LITERATURE:

[1] Gonet A, Stryczek S., Rzyczniak M.: Projektowanti@orow wiertniczych. Wyd. AGH
Krakéw, 2004

[2] Jewulski J.: Napowierzchniowe zagospodarowanig kabpalin ciektych. Wyd. AGH, Krakow,
2003

[3] Jewulski J.: Metody intensyfikacji wydobycia ptyn@wozowych. Wyd AGH, Krakéw 2007

[4] AGH Dirilling, Qil, Gas (czasopismo). Wyd AGH, KrakoDostpne w pdf na stronie
http://journals.bg.agh.edu.pl/

[5] AGH Gornictwo i Geoinynieria (czasopismo). Wyd. AGH Krakéw. Degghe w pdf na stroni
http://journals.bg.agh.edu.pl/

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)
mgr Jerzy Cygan, cygan@pwr .wrac.pl

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Drilling Technology
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology

SUBJECT Correlation between subject SUBJECT | Programme|Teachin
EDUCATIONAL educational effect and educationdDBJECTIVEY content tool
EFFECT effects defined for main field of number|
study

PEK W01 K_W21 C1, C2 Lec 1-Lec § N1, N2
PEK_ W02

PEK_ W03

PEK_KO1 K_K02 C1 Lec 1-Lec § N1
PEK K02 K_KO07 C1 Lec 1-Lec § N1

D



FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Name in Polish:Mechanika Gruntéw
Name in English: Soil Mechanics

Main field of study: mining and geology

Level and form of studies:1% level, part-time

Kind of subject: obligatory
Subject code GGG3201
Group of courses:NO

Lecture Classes Laboratory Project Seminar
Number of hours of
organized classes in the 20 10
University (ZZU)
Number of hours of total
student workload (CNPS) 60 60
Form of crediting Examinatio crediting
with grade
For group of courses mark
(X) final course
Number of ECTS points 2 2
including number of ECTS$
points for practical (P
classes
including number of ECTS$
points for direct ) 05

teacher-student contact
(BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1. Basic knowledge of mathematical analysis necesgamynderstand engineering mathematical

problems.

2. Elementary knowledge of widely understood miningoags of the most important branches of

technical and economic areas of human activity.

3. Knowledge of basic notions, pertaining to depoaitsl mining geology, ability to present gnd
characterise a lithological profile in the main mmregions.
4. Knowledge of elasticity theory elements and its insesearch mechanical parameters of soil and

its interpretation.

5. Ability to make calculations related to staticsdtae calculus, equilibrium of forces)

6. Ability to work in Microsoft Office environment,e. Word documents, Power Point multimedia
presentations and Excel spreadsheets,

Cl-

SUBJECT OBJECTIVES

completing mining excavation.

C2 -

Acquisition of knowledge on the role and pexgives of soil mechanics from the perspec};ve
of its applications in geoengineering, constructiemgineering and surface mining
forecasting and preventing a natural threat whiclogs of stability of the orogenic belt after

r

Presentation and explanation of issuese@ko soil as a three phase structure with emphasi
on the role of water movements in soil and a numiieother related and important
phenomena, including physicochemical phenomenectfe stresses and pore pressure.




C3- Acquisition of knowledge on the binding scibssification through learning about spil

structure as a three-phase structure and usingal@mop research results conducted for the

purpose of determining soil grain-size, basic ptglstharacteristics of soils, physical state
matter with particular emphasis on the role of wate

C4 -  Acquisition of knowledge on rules of laborgtodetermination and interpretation (of
mechanical properties of soils such as compreigildhd shear strength, including the

Coulomb — Mohr hypothesis.

of

C5- Presentation and explanation of issues kelatedetermination of stress distribution in Soil
and soil relocation in subsoil, earth pressure asistance constructions, water flow in goil

and boundary bearing capacity of subsoil as welkllape and embankment stability.
C6 -  Acquisition of knowledge on forecasting methof stability loss.

SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK W01 —is able to clearly formulate definiticared the main goals of soil mechanics in the cor
of its numerous applications in many branches gfreering, including mainly surface
mining and geoengineering.

PEK W02 —has knowledge of the structure of soilaathree-phase structure soil structure \
particular emphasis on water flow in soil and miat phenomena includir
physicochemical phenomena resulting from interactd soil phases with, and also p
pressure and effective stresses.

PEK_WO03 — is able to indicate and characterise ipalyand mechanical properties of soil and de
their engineering significance.

PEK W04 - has knowledge of the binding soil clasatfon in the EU (including Poland) based
grain-size analysis, physical and mechanical cleiatics determined in a macrosco
way.

itext
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PEK_WO05 - has knowledge of elasticity theory eletsesnd is able to use it in a mathematjical

description of the phenomena which take place bsail under the influence of exterr
forces, is able to conduct an analysis of stressiloution in subsoil from concentrat
vertical force (the Boussinesq assumption) and fcomtinuous load, and can underst
the essence of these phenomena, is able to unukratad present connections &
dependencies between stresses and relocations. in so

PEK_WO06 — has basic knowledge of forecasting mettoddlope and embankment stability loss.

relating to skills:

PEK _UO1 - is able to use the knowledge related dib dassification and conduct appropri
laboratory research allowing for determination bfygical and mechanical properties
soil to identify subsoil and establish values of geotechnical characteristics and
resulting assessment of soil as foundation fordiougjs.

PEK_UOQO2 - is able to solve elementary engineerasg related to recalculation of physical val
and graphic interpretation of mechanical paramedérsoil and make graphs of strg
distribution in soil.

PEK_UO3 - is able to use the knowledge of slope embankment stability to determine the sa
coefficient in geotechnical constructions design.

PEK _UO04 - is able to analyse and interpret resiltaboratory work in a form of computer report,

relating to social competences:

PEK KO1 - Knowledge gained during soil mechamilesses is a necessary element in compets
of a mining and geo-mining engineer. The knowledge skills acquired during tk
course allow a graduate to solve simple professiprablems in design work and al
make him/her realize a large number of issues given field indicating opportunitie
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and needs for further development and improvemipitafessional competences.




PROGRAMME CONTENT

Number
Form of classes - lecture
of hours
Course introduction. Theoretical and experimengaid for soil mechanics, euto-

Lec 1 | codes, subsoil categories, technical subsoil tddte. place of soil mechanics|in 1
mining.

Lec 2 Basic notions, rocks and soils, soil formation gsses, classifications — scopg of 1
research.

Lec 3 Soil as a th_ree-phase_ structure. Types of partihes minerals. Soil texture and 1

structure, mineral particle-water system.
Physicochemical interaction between soil partickesd water: ion exchange

Lec 4 : N . 1

capacity, electro-kinetic phenomena, thixotropyrpgimenon.

Lec 5 | Physical properties, compacting and consiststates. 1
Groundwater movement, types of waters, processeshanesms and thejir

Lec 6 | consequences, phenomenon of capillarity, shrinlkagkexpansiveness as well as 2

frost phenomena in soil.
Representative elementary area. Notion of stresslibon in orogenic belt.

Lec 7 : 1
Effective stresses rule.

Lec 8 | Soil shrinkage — compaction law. Preconsbbdapressure. 1

Lec 9| Soil strength, strength types, research naisthad results interpretation. 1
Dependence of stress condition in orogenic beldemdweight and external loagds.

Lec 10 ; 1

The Boussinesqu and Flammant task.

Lec 11| Stresses in subsoil, practical methods of stresmdaation in orogenic belt. 2

Lec 12| Subsoil deformation, consolidation basis. 1

Lec 13| Subsoil boundary states, calculation methods beait) pressure and resistancg. 2
Stability of embankments and soil massifs for vasistrength conditions. Practical

Lec 14 . - 2
methods of design and stability tests.

Lec 15| Prevention and stabilisation methods in landsligdas 2
Total hours 20

Form of classes - laboratory Number
of hours

Lab 1| Scope and type of laboratory research dutalgpratory classes, crediting 1
conditions, literature. Presentation of a didatdlworatory in soil mechanics and
presentation of test stands. Division of students iresearch teams and task
allocation to teams.

Lab 2 | Macroscopic analysis of soils. Individual mescopic tests in accordance wjth 2
binding standards to recognize and prepare andinttory description of soil.

Lab 3 | Determination of basic physical propertiessoil using laboratory methods and 1
determination of derivative characteristics of soll

Lab 4 | Research on boundaries of soil consisteratermination of soil states. 1

Lab 5 | Examination of soil compressive strengthedameter, determination of strength 1
parameters, interpretation of obtained results.

Lab 6 | Examination of soil shearing strength in aedi shearing apparatus |— 1
determination of strength parameters, interpratatioobtained results.

Lab 7 | Examination of soil shearing strength in geé¢haxial compression apparatus. 2
Discussing various variants of ATS tests, comparisiomethods, interpretation of
results.

Lab 8 | Assessment of reports on laboratory resemrditrediting. 1
Total hours 10




TEACHING TOOLS USED

N1. Informative lecture with elements of probleratiee.
N2. Multimedia presentations.

N3. Internet website with didactic materials ancassary information related to the lecture and

laboratory.
N4. Didactic discussion as part of lectures anddatory classes.
N5. Preparation for classes and reports on condl@b®mratory research.
N6. Test of the knowledge of laboratory researcthogs and laboratory apparatus.
N7. Consultations.

EVALUATION OF SUBJECT EDUCATIONAL EFFECT ACHIEVEMEN TS

EvaluationF — forming Educational effect Way of evaluating educational effect
(during semester), P number achievement
concluding (at semester
end)
P1 PEK _WO01-PEK_WO06| P1 Final result of a writtenrax@ncompassing
the indicated scope of material.
F PEK_UO01-PEK_UO5, | F1- Grade from a written test of preparation for
P PEK K01 laboratory research (laboratory methods,
research apparatus) and knowledge related to
laboratory.
F2- Grade from a written report on research
results, determination of examined solil, resuylts
interpretation
P2- Final laboratory grade (weighted average of
F1 —40% and F2 - 60%).
PRIMARY AND SECONDARY LITERATURE
PRIMARY LITERATURE:
[1] Z. Witun, Zarys geotechniki, WKL, Warszawa, 2004
[2] S. Pisarczyk, Mechanika gruntow, Wyd. Politechiikarszawskiej, Warszawa 1999
[3] S. Dmitruk, R. Izbicki, H. Suchnicka, Mechanikdradkéw rozdrobnionych, Politechnika

Woroctawska, Wroctaw 1992

[4] R. Racinowski, R. Coufal, Geologia zynierska dla studentéw kierunku budownictwo,

Politechnika Szczefska, Szczecin 1999

SECONDARY LITERATURE:

[1] J. Waluk, Laboratorium z mechaniki gruntéw Politékh Wroctawska, Wroctaw 1989

[2] E. Myslinska, Laboratoryjne badania gruntow, PWN, Warszadd2

[3] H. Konderla, A. Kwanik, B. Szymatowska, Przewodnik déwiczen rachunkowych 1

geotechniki, Politechnika Wroctawska, Wroctaw 1975

[4] A. Szymaski, Mechanika Gruntéw, wydawnictwo SGGW, Warsz&087

[5] NORMY:
PN-EN ISO 14688-1Badania geotechniczne. Oznaczania i klasyfikaajatgw. Oznaczanie i opis.
PN-EN ISO 14688-2 Badania geotechniczne. Oznaczania i Kklasyfikacfantgw. Zasady

™~



Klasyfikowania.

PKN-CN ISO/TS 17892-1 Badania geotechniczne. Baddaboratoryjne gruntdw. Oznaczahie

wilgotnosci

PKN-CN ISO/TS 17892-2 Badania geotechniczne. Baddaboratoryjne gruntdw. Oznaczahie

gestasci gruntdw drobnoziarnistych.

PKN-CN ISO/TS 17892-3 Badania geotechniczne. Baddaboratoryjne gruntéw. Oznaczahie

gestasci wiasciwej, metoda piknometru.

PKN-CN ISO/TS 17892-4 Badania geotechniczne. Badkfioratoryjne gruntéw. Oznaczanie sktadu

granulometrycznego.

PKN-CN ISO/TS 17892-5 Badania geotechniczne. Badalaboratoryjne gruntow. Badani

edometryczne gruntow.

PKN-CN ISO/TS 17892-6 Badania geotechniczne. Badalaboratoryjne gruntow. Badani

penetrometrem stkiowym.
PKN-CN ISO/TS 17892-7 Badania geotechniczne. Baddaboratoryjne gruntéw. Badanie
sciskanie gruntdw drobnoziarnistych w jednoosiowyamg napgzenia.

PKN-CN ISO/TS 17892-8 Badania geotechniczne. Badktoratoryjne gruntow. Badanie gruntg

nieskonsolidowanych w aparacie trojosiowégiskania bez odptywu wody.

PKN-CN ISO/TS 17892-9 Badania geotechniczne. Badaiioratoryjne gruntéw. Badanie gruntg

w aparacie trojosiowegiskania po nasyceniu wed

PKN-CN ISO/TS 17892-10 Badania geotechniczne. Biad#boratoryjne gruntéw. Badanie
aparacie bezgoedniegdscinania.

PKN-CN ISO/TS 17892-11 Badania geotechniczne. Biadaboratoryjne gruntow. Badanie filtra
przy statym i zmiennym gradiencie hydraulicznym.

PKN-CN ISO/TS 17892-12 Badania geotechniczne. Biad#aboratoryjne gruntéw. Oznacze
granic Atterberga.

PN—-81/B—03020. Grunty budowlane. Posadowienie beednie budowli. Obliczenia statyczng
projektowanie.

PN-74/B—02480. Grunty budowlane. Badania polowe.

PN-88/B—04481. Grunty budowlane. Badania probektgru

PN-86/B—02480. Grunty budowlane. Oltemia, symbole, podziat i opis gruntow.
PN-B-02479. Geotechnika. Dokumentowanie geotechaiczasady ogodlne.
PN-B-0248..Geotechnika. Terminologia podstawowa. bole literowe i jednostki mie
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SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

dr inz. Monika Bartlewska—Urban, monika.bartlewska@ pwr.wroc.pl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Soil Mechanics
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology

SUBJECT Correlation betweern SUBJECT Programme | Teaching
EDUCATIONAL | subject educational  OBJECTIVES content tool number
EFFECT effect and
educational effects
defined for the main
field of study
PEK_WO01, K_WwW18 C1, C2, Lec 1, Lec 2, | N1-N4, N7
PEK_WO02, Lec 3, Lec 4,
Lec 6
PEK_WO03, K_WwW18 C3,C4 Lec 5, Lec 8, N1-N4, N7
PEK W04, Lec 9
PEK_WO05, K_wW18 C5 Lec 7, Lec 10, N1-N4, N7
Lec 11, Lec 12,
Lec 13
PEK_WO06 K_W18 C5, C6 Lec 14, Lec 15 N1-N4, N
PEK_UO1 K_U16 C3,C4 Lab1-Lab 7 N3-N7
PEK_U02 K_U16 C3,C4 Lab 3-Lab 7 N3-N7
PEK_UO03 K_U16 C5, C6, Lab 5-Lab 7| N1-N4, N7
Lec 13, Lec 14,
Lec 15
PEK_U0O4 K_U16 C2,C3,C4 Lab 1-Lab § N5
PEK_KO01 K_KO01 C1-C6 Lab 1-Lab 7| N1-N7

Lec 7-Lec 15




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Name in Polish:Fizyka Il
Name in English:Physics I
Main field of study: mining and geology
Level and form of studies:1% level, part-time
Kind of subject: optional / university-wide
Subject code:FZP1015
Group of courses:NO

Lecture Classes Laboratory  Project Seminar
Number of hours of
organized classes in the 20 10
University (ZZU)
Number of hours of total
student workload (CNPS 120 30
Form of crediting Examination crediting

with grade

For a group of courses mar
(X) for the final course

Number of ECTS points 4 1
including number of
ECTS points for 0 1

practical (P) classes

including number of
ECTS points for direct
teacher-student contact
(BK) (:Iasseégc

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
Competence defined by programme requirements &wdidates taking matura examination
mathematics and physics with astronomy at the deigevel, basis of mathematical analysis, in

field of principles of mathematical analysis, algeebnd physics in the course Physics |.

SUBJECT OBJECTIVES

C1 Acquisition of basic knowledge regarding aspegfts application of the following classica

electrodynamics sections:

C1.1. Electrostatics

C1.2. Electrical current

C1.3. Magnetostatics

C1.4. Electromagnetic induction
C1.5. Electromagnetic waves
C1.6. Wave optics

in
the

C2. Acquisition of basic knowledge regarding aspeftapplications, of the following modern physjcs

sections:

C2.1. Special relativity theory

C2.2. Quantum physics

C2.3. Fundamentals of solid state physics




C2.4. Nuclear Physics
C2.5. Particle physics and astrophysics
C3. Acquisition of basic techniques and methodsi@hsurement of the selected physical quantity
C4. Acquisition of skills:
C4.1. Planning and conducting experimentthenLaboratory of Physics (LPF) consisting of |an
experimental verification of the selected laws/pifites of physics and measurement of physjical
guantities
C4.2. Preparing reports on the experimentltes
C4.3. Estimating of measurement uncertainty
C4.4. Preparing a written report on the cateld measurements with the use of applicat
software.
C5. Acquisition and consolidation of social skiligluding emotional intelligence involving the atil
to work in a group of students with the aim of effee problem solving. Responsibility, hone$
and reliability in proceedings; obeying campus sodial rules.

on

—

y

SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

PEK W01 - possesses knowledge and comprehendsploetance of discoveries and achievements of
classical electrodynamics and modern physics fgineering sciences and the progress of
civilisation,

PEK W02 - possesses knowledge of methods regattaingnalysis of vector fields,

PEK W03 - possesses knowledge of electrostaticsitarabplications; knows and comprehendy
basic physical quantities, vector and scalar aatetiwith the electrostatic field (current and
field potential, the principle of superpositionacge quantisation, the law of conservation of
the electric charge) point charge, the discretergasa distribution,) Gauss's law, and
possesses detailed knowledge concerning: a) the dfuvector field intensity and the
conservative nature of the field, b) the electrtistaotential energy of the charge and charge
distribution, c) the electric dipole fields, thetgtial energy of the dipole and the moment of
the force acting on a dipole placed in the outeldfid) a conductor located in the field (the
phenomenon of field screening), e) dielectric ps&ion, f) electrical capacitance and
capacitor applications, g) energy density of tleédfii) rules of the operation of photocopiers
and electrostatic filters and the determinatiornhef field intensity of the selected continugus
electrostatic charge distributions with the usénhefintegral form of Gauss law.

PEK W04 - possesses knowledge of physics of doeoent and its applications, and in particylar
knows and comprehends a) the concept of intensity electric current density vectar,
resistance/ conductivity electric/correct, SEM, kyalectric power and Joule heating, b) the
physical mechanisms of electrical conductivityQd)m's law (in the form of differential and
integral) and Kirchhoff's law, e) principles foretlyuantitative analysis of simple electrical
circuits.

PEK_WO05 — possesses knowledge of magnetostaticksaagplications, knows and comprehends|: a)
the concept of the magnetic field, the magneticatidn vector and the field intensity, b) the
concept of Lorentz force and its impact on the maet of electric charges in a magnetic
field, c) Gauss's law for the magnetic field, d¢ tphysical principles of the operation of:
cyclotron, particle velocity selector, a mass smeuneter and the method for determining
e/m, e) the classical Hall effect, f) the concdphe magnetic moment of the circuit with the
flow, g) the effect of the magnetic field on thendactor and the frame with current;
possesses the detailed knowledge of: a) potemteagg and the moment of force acting jon
the magnetic moment placed in an external fieldhb)source of the magnetic field, c) the
law of Biot-Savart and Ampere, d) the impact of farallel conductors of electricity, ) the
definition of unit of the electrical current, f) dhdesignation of the selected sources of
magnetic fields (linear and circular current-camgyconductor, coil, toroid).

PEK W06 - possesses knowledge of the phenomenotheofelectromagnetic induction and jts
applications; knows and comprehends: a) the corafapiagnetic flux, b) Faraday's law and
Lenz's law, c) inductance, self-inductance, d)dbecepts of energy and energy density of
the magnetic field; possesses knowledge on apigicabf eddy currents.




PEK_WO07 — possesses knowledge and comprehendsoteept of displacement, current and the

o

physical meaning of Maxwell's equations (in thenfoof integral and differential) an
equations.

PEK W08 — possesses fundamental knowledge of efeatjnetic waves and their applications, and

PEK_WO09 - possesses fundamental knowledge of watiesoand its applications, in particular,

PEK W10 - possesses fundamental knowledge offtbeia theory of relativity and its applications,

in particular knowledge of wave spectrum, knows a&othprehends: a) the concepts| of
sinusoidal, plane wave, the refractive index amsdrdlation to the relative permeability
coefficients of electric and magnetic medium, bg thw of geometrical optics, c) the
phenomenon of dispersion of electromagnetic waslgshe phenomenon of total internal
reflection and its application meaning, €) the mmenon of polarization of light, the
methods of polarization of light and Malus law,tensport of energy and momentum |by
electromagnetic wave, f) the concept of Poyntingtae g) phenomenon exerting presspre
by an electromagnetic wave incident on a surfageyles for creating images using mirrars
and thin lenses; possesses fundamental knowledyd) the physics of electromagnetic
metamaterials exhibiting negative refractive indgxhe use of metamaterials.

knowledge of: a) diffraction and interference ghli, b) Young's experiment, c) interference
of light in thin layers, d) diffraction on the cirar holes, €) the resolving power of optical
systems (Rayleigh criterion), f) aberration of opystems and an eye and methods of their
correction.

in particular knowledge and understanding of: ajskin's postulates, b) the Lorentz
transformations and the resulting consequencese (tiiitation, length contraction, ti
diversity of events, the integrity of a cause-effedationship in the sense of changing the
inertial reference system), c) transformation paef speed, and possesses knowledge of
the elements of relativistic dynamics, in particulenows the concepts of the relativistic
momentum of the particle/body, relativistic kineenergy, relativistic, total energy of
particles/body, knows the relativistic equatiomudtion and the relativistic momentum and
energy relationship and has knowledge of the Dopgiiect, the equivalence of mass gnd
energy and the necessity to apply the resultseffecial theory of relativity in the global

positioning systems.

PEK W11- possesses knowledge of the fundamentalsjuaintum physics and the selected

applications, and has detailed knowledge of: a)ldlwes of black body radiation, thermal
radiation of bodies and its applications, b) thehBanodel of the hydrogen ato
(quantization of energy and momentum of the ele}tnd the quantum energy levels
(Franck-Hertz experiment) of electrons in atoms, tleg photoelectric and Compton
phenomena, d) X-ray and the creation and annibiiatif particle-antiparticle pairs, e) the
interaction of light with matter and physical piipples of laser action, f) the corpuscular-
wave duality of light and elementary particles (thgothesis of de Broglie, waves of the
matter), g) Heisenberg uncertainty principle, I® wave function and its interpretation, and)
the Schrddinger equation (temporal and timele3slinjeless Schrodinger equation for a
particle in an infinite potential well, k) the plh@nenon of quantum tunnelling and jts
applications, 1) configuration of electron elements) quantum numbers of the waye
functions of electrons and the construction of pleeiodic table, n) Pauli prohibition , @)
spatial quantization of orbital momentum and tlagnetic moment of electrons in an atom.

PEK_W12 — possesses knowledge of fundamentalslidfstate physics and its selected applications,

PEK_W13 - possesses knowledge of the foundationsuofear physics and its applications ,

in particular, possesses knowledge of : a) thestyffechemical bonds and their influence|on
the physical properties of solids, b ) the spatiaicture of crystals, methods of testing using
X-ray diffraction and the application of this methéor computer tomography, ¢ ) band
model of solids, d ) spontaneous and doped semimbos, e) dependence of the specific
heat of dielectrics and metals on the temperafjirelectrical conductivity of metals and
semiconductors, g) Wiedemann - Franz law andnitisdd range of applicability, h ) physi¢s
of the selected of semiconductor devices ( p-ntjang diode, LED , transistor, MOSFET

n
particular, is the characteristics of the nucldtssjsotopes and nuclear forces, possesses
knowledge of : a) the energy of binding nucleond ésrelevance to nuclear energy (fissjon

of heavy nuclei/isotopes), the synthesis of lightlai, the stability of heavy nuclei, I)




PEK W14 - possesses knowledge of fundamentals g$igh of particles and astrophysics

PEK_W15 - knows the obligatory safety rules for tiadoratory of Physics.
PEK_W16 - knows methods to perform simple and cempteasurements of physical quantities.

natural radioactivity/artificial, c ) the types cddioactive decay, d) the law of radioactive
decay, e) methods of attributing dates to radiojses, f) nuclear reactions, g) nuclear
energy, h) biological effects of radiation, i) gigal fundamentals of medical imaging
methods using the nuclear magnetic resonance .
n
particular, knows : a) the types of fundamentariattions , b) the distribution of elementary
particles to fermions and bosons, c) the standawdemof elementary particles (leptons,
quarks, intermediary particles, hadrons ) possdssmsledge of : d) spin and spin magnetic
moment of the electron , e) the spatial quantimatb spin and spin magnetic moment|of
electrons, f) experimental confirmation of the &xi®e and spatial spin quantization|in
experiments of Stern-Gerlach type, g ) the constm and type of matter in the univers
and the standard model of the expanding universg BBng, the Hubble law ,background
radiation ) .

D _.

PEK W17 - knows method of processing the resultmefsurements and uncertainty estimation of

relating to skills:

simple and complex measurements.

PEK UO1 - be able to: a) identify and justify thandings and achievements of classical

electrodynamics and modern physics, which haveribored to the progress of civilisatiop,
b) explain the basis of the physical devices farggay use.

PEK _UOQ2 - is able to apply correctly and effectivie methods of analysis of vector fields to sqglve

PEK UO3 - is able to apply the knowledge of thddfief electrostatics fox) qualitative and

simple problems in the field of electromagnetism

guantitative characteristics of the electrostatdf which source are loads and systems of
point loads, in particular, possesses skills teemhine, on the basis of Gauss's law, the
electrostatic field intensity of the selected dimition loadsf3) conducting measurements|in
the Laboratory of Physics (LPF) and preparing dpgons of measurement results in the
form of a written report. In particular, is abledefine: a) the electrostatic potential energy
of the load and the load distribution, b) the vadfienergy of the potential dipole moment|of
the force acting on the dipole placed in an exiefiedd, c) the electric capacitance pf
capacitors and their batteries, can also derivdddahis law from Gauss law and explain the
physical mechanisms of the dielectric polarization.

PEK _U04 - is able to apply knowledge of physicstioé direct current : a) the quantitative

PEK _UO5 - is able to identify the source of the neigp field and apply the knowledge

characteristics of the flow of current (electriteinsity, vector of electrical current density)
in simple electric circuits, b ) the designationwadrk , power, electricity and Joule heating,
c) determination of the resistance of resistordétebg d) measuring the LPF and the
development of measurement results in the form wfiten report; is able to explain the
physical mechanisms of electrical conductivity ginstify the nature of the electric utilit
which is to transport electricity.

magnetostatics for: a) the qualitative and quantdacharacteristics of the magnetic fi
(the determination of magnetic induction vectord amensity ) originating from different
sources (linear and circular current-carrying canoly coil ,toroid), b) electric loadmotion
in the magnetic field and determining the forceiracton the conductor placed in the
magnetic field, c) determination of the potentieryy and the torque acting on the
magnetic moment placed in an external magnetial,fid) defining the intensity of th
electric current, e) the measurements conductedhén LPF and the describing the
measurement results in the form of a written reportaddition, is able to explain: a) the
physical principle of action: of cyclotron, pargclelocity selector, a mass spectrometer, b)
the importance of the Earth's magnetic field fa ¢émvironment and life forms on the plangt.

PEK UO06 - possesses skills to apply the knowledginé field of electromagnetic induction: a) the

gualitative and quantitative characteristics off@@nance of generators of AC and D
including the determination of the value generdigd5EM, b) explain the phenomenon |of
self-induction, c) determine the density of magnetiergy field in a coil d) measurements



PEK _UOQ7 — is able explain concisely and corredtly physical meaning of Maxwell's equations

PEK U08 - is able to apply knowledge of the physafs electromagnetic waves and opt

PEK_UOQ9 - is able to apply the knowledge of wavicspo explain optical phenomena (diffracti

PEK_U10 - is able to apply the knowledge of thecggdeelativity theory for the interpretation ofrte

PEK _U11 — is able to apply the knowledge of theidapantum physics for the quantitati

performed in the LPF and the prepare of measuremsutts in a written report; is also ak
to : a) justify that the magnetic field induced the alternating electric current field is
conservative field (potential), b) explain the megnof Lenz rule and characterise t
phenomenon of electromagnetic induction as the ipalygphenomenon involving th
conversion of various forms of energy into eledtyic

integral form) and the material equations. In addit is able to define correctly th
equations used to determine the physical paramatersneasurement units.

(geometrical optics law) to explain the optical pbmena (total internal reflectio

polarisation, dispersion, dependencies of the cefta index on the relative permeability

coefficients of electric and magnetic centre) aodrgitative characteristics: a) of a field
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electromagnetic wave and energy transport by elzgnetic waves using the Poynting

vector, b) images obtained using simple opticatesys, c) measurements of the seleg
parameters of optical systems performed in the BR& the preparation of measurem
results in a written report.

and interference of light, Young's experiment, theerference of light in thin layers
diffraction through circular holes) and measuremsaitthe selected parameters in the L
and the preparation of measurements' results ifothe of a written report and, in particul
is able to: a) identify practical applications otdrference, b) explain the meaning of
resolution capability of optical instruments, cpkin the relationship between diffracti
and interference (Rayleigh criterion) with the taton capability of optical instruments.

dilation, length shortening, asynchronicity of eteeand to determine - using the Lore
transformation - the relationship between kinematiantities in the two moving, relative
each other, inertial frames of reference, in paldiG is able to: a) determine the frequency
electromagnetic waves emitted by a mobile / reséingenna and recorded by a movin
resting receiver (e.g. Doppler effect), b) expldire physical meaning of the mod

E =mc?, C) quantitatively analyse the kinematics and dyiea of linear motion of particle
/ objects moving at speed, which is close to theedpof light, d ) justify the four
dimensional nature of the space-time, e) justifg tteed for the results of the sped
relativity theory in the global positioning sattlisystems and to interpret the obser
phenomena and effects in the case of particlegettsbmoving at speed, which is close
the speed of light.

interpretation of the selected phenomena and phlysffects of microcosm, i.e., th
phenomena and effects that occur over the distaotemnometers and smaller, and
particular is able to: a) demonstrate, by meansappropriate calculations, ener
guantisation following the Bohr model of the hydeaogatom, b) explain the importance
the Franck-Hertz experiment for quantum physicgusiify based on the experimental da
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the corpuscular nature of light, d) justify thedeguacy of the classical physics applica
to describe the phenomena of the microworld andbéxghe probabilistic nature of quant

phenomena, e) explain the physical meaning of trpuscular-wave duality of light an
subatomic particles, f) explain the concepts of theantum state, the wave functi
(followed by its interpretation) and quantisatiof physical quantities, g) solve th
dimensional, timeless Schrddinger equation for @igda in an infinite potential well an
justify the quantisation of energy, h) indicate tlee of tunnelling phenomena, and) expl
the meaning of the quantum numbers of the wavetiamof electrons in an atom, takir
into account the Pauli prohibition and the relasitip with the electron configurations

atoms in the periodic table, j) describe the basienomena related to the light interact
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with matter in the context of physics of the laaetivity and the properties of the laser light,

k) apply the knowledge of the basic quantum phystcsneasurements of the selec
physical quantities, which are performed in the LBRd for preparation of measuremd

ed
Nt

results in the form of a written report.




PEK_U12 — is able to apply the knowledge of thadsasf solid state physics for the qualitative and

quantitative interpretation of the selected phenmarend effects. In particular, is able to:| a)
explain the influence of the given type of chemigahding on physical properties of solids,
b) justify the batch-dimensional atomic crystalusture on the basis of the results|of
appropriate experimental methods, c) explain thecept of anisotropy of the physical

properties of crystals, d) justify the experimelytabbserved dependencies on the
temperature of the electrical conductivity of ssli(dielectrics, metals, semiconductars,
superconductors) in the band model and the modefred electrons, e) justify the

experimentally observed dependencies on the tetuyperapecific heat of metals and

dielectrics, f) explain the physical meaning of Wedemann-Franz law and characterisg its
limited range of applicability, g) explain the pmmhance of the selected electronic
components / semiconductor devices, h) apply tleeviedge of the basic quantum physjcs
to measurements of the selected size of quantutaregswhich are performed in the LRF,

and prepare measurement results in the form ofteewreport.

PEK_U13 — is able to: a) explain on the basis efliimding nucleons' energy concept, the phy
principles of energy in nuclear reactors and tokdemadevices to carry out a controll
thermonuclear fusion, b) identify and describe pheitive and negative aspects of nucl
energy, c) describe the types of radioactive debagtescribe the use of radioactivity a
biological effects of radiation, e) characterise ttusion of reactions with light nuclg
occurring inside the Sun, d) estimate the age oéternals on the basis of the law
radioactive decay, e) explain the physical aspetctssue and organ imaging by means
magnetic resonance.

PEK U14 — is able to characterise properly: a) $ypé fundamental interactions, b) the stand
model of elementary particles, ¢) the concept efgpin and spin magnetic moment of
electron, d) the effect of spatial quantisationtte# spin and spin magnetic moment of
electron, e) the importance of the experimenthef$tern-Gerlach type for the acquisiti
of the properties of atoms and electrons, f) thastroction and types of matter in t
Universe, d) a standard model of the expandingarae:

PEK_U15 —is able to use simple measuring deviz@sdasure physical quantities.

PEK U16 - is able to perform simple and complex sneaments of physical quantities using
manual test bench.

PEK_U17 —is able to prepare measurement resoltsluct the measurement uncertainty analysis
prepare a report of measurements in the LPF usingputer tools (word processing, offi
software, computing environments).

relating to social competences:

PEK KOL1 - search for information and its criticabdysis,

PEK_KO02 - team cooperation assigned to a groupnpmdving the methods for the strategy selec
for the optimal problems solving solutions,

PEK K03 — comprehension of the need for self-stingiuding the ability to improve concentratic
and focus on the important issues and developnfetiteoability to apply knowledge an
skills independently,

PEK K04 — development of self-esteem and self-cbmi@mpacity and responsibility for the results
the taken actions,

PEK_KO5 - compliance with the customs and rulethefacademic environment,

PEK_KO6 - independent and creative thinking,

PEK _KO7 — comprehension of the impact of discowedad achievements of physics on techn
progress, society and the environment be mean®ssdegsing knowledge of and curios
relating to scientific and high-tech achievements

PEK KO8 - an objective evaluation of argumentdgpret clarification and justification of one's ow
point of view, be means of applying the knowled§plyysics.
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PROGRAMME CONTENT

Number
Form of classes - lecture
of hours
Organisational issues. Mathematical analysis ofordelds
Lec1, 2 . 3
Electrostatics
Lec 3 Electric current 2
Lec 4,5 | Magnetostatics 3
Lec 6 Electrostatic induction. Maxwell's equations 2
Lec7 Electromagnetic waves 2
Lec 8 Basics of wave optics 1
Lec9 Elements of the special relativity theory 2
Lec 10-12 | Quantum Physics 2
Lec 13 | Fundamentals of solid state physics 1
Lec 14 | Elements of nuclear physics 1
Lec 15 | Selected aspects of particle physics amd@stsics 1
Total hours 20
Form of classes — laboratory Number
of hours

Introduction to the LPF: organisational issues amdhduct of laboratories,
familiarising students with: a) the principles @ffes measurements (brief safety >
Lab 1 | training), b) the principles of writing reports, tje basics of the measurement
uncertainty analysis. Carrying out simple measurgme
Performing measurements of the electrical systetim the use of the analog and
digital gauges. Statistical processing of the sargohd complex measurements'

Lab 2 | results, estimation of measurement uncertaintybiath simple and complex 2
measurements, graphical presentation of the measute' results angd
measurement uncertainties, preparation of the tepor

Lab 3 Performing measurements of_ the selected mechangadntities and >
thermodynamic quantities preparing a report

Lab 4 Performing mea'surements.of the selected electromtizgguantities, optical of 2
guantum quantities, preparing a report

Lab 5 | Supplementary classes, Assessment 2
Total hours 10

TEACHING TOOLS USED

N1. 1 Standard lecture with the use of transparesiles, demonstrations and presentations of law
physical phenomena

N2 Self-study - preparation for laboratory

N3 Laboratory tasks — discussion on performing messents, analysis of results and estimating
measurement uncertainty, reports' evaluation

N4 Laboratory tasks - a few minutes written tesisrgo the measurements

N5 Self-study - self-measurements

N6 Self-study - self-study and exam preparation

N7 Consultation classes




EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NTS

Evaluation F — forming Educational effect number Method of evaluating edional effect
(during semester), P - achievement
concluding (at
semester end)

Answering questions

PEK UO3-PEK U17, . . .
— - discussions, written tests,

Pl PEK_KO01-PEK_KO06, PEK_KO08 :
— — — evaluation of each report

PEK_WO01-PEK W14, Oral and written exam
PEK_W17,

P2 PEK_UO01-PEK _U14, PEK_U17

PEK_KO01, PEK_KO03-PEK_KO06,

PEK_KO08

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] D. Halliday, R. Resnick, J. Walker, Podstawy figylomy 115., Wydawnictwo Naukowg

PWN, Warszawa 2003; J. Walker, Podstawy fizyki.&Zl@ada, PWN, Warszawa 2005.

[2] 1.W. Sawieliew, Wyklady z fizyki, tom 1. i 2., Wydanictwa Naukowe PWN, Warszawa, 2003.

[3] R. Poprawski, W. Salejda wiczenia laboratoryjne z fizyki, Cz. I-IV, Oficynd@/ydawnicza
PWr;, wersja elektroniczna 5. wydania cz. 1. ¢msa po klikngciu nazwy Zasady
opracowania wynikéw pomiaréwz witryny Dolncslaskiej Biblioteki Cyfrowej wersje|

elektroniczne pozostatych gri podercznika dosipne na stronie internetowej LPF pod

adresenhttp://www.if.pwr.wroc.pl/LPF, gdzie znajduj sic: regulamin LPF i regulamin BHE
spis ¢wiczea, opisy ¢wiczen, instrukcje robocze, przyktadowe sprawozdania mgoe
dydaktycznych.

[4] W. Salejda, Fizyka a pagt cywilizacyjny, opracowanie degtne w pliku do pobrania pq
adresenittp://www.if.pwr.wroc.pl/dokumenty/jkf/fizyka a step cywilizacyjny.pdf

SECONDARY LITERATURE IN POLISH:
[1] J. Massalski, M. Massalska, Fizyka dlayinieréw, cz. 1.i 2., WNT, Warszawa 2008.
[2] J. Orear, Fizyka, tom 1. 2., WNT, Warszawa 2008.
[3] Z. Kleszczewski, Fizyka klasyczna, Wyd. Politechilyskiej, Gliwice 2001.

[4] L. Jacak, Krétki wyktad z fizyki ogélnej, Oficyna Wlawnicza PWr, Wroctaw 200(;

podrcznik dosgpny na stronie Dolribaskiej Biblioteki Cyfrowej.

[5] K. Sieraiski, K. Jezierski, B. Kotodka, Wzory i prawa z dljeeniami, cz. 1. i 2., Oficyna
Wydawnicza SCRIPTA, Wroctaw 2005; K. Sieski, J. Szatkowski, Wzory i prawa

z objanieniami, cz. 3., Oficyna Wydawnicza SCRIPTA, Waeve 2008.
[6] Witryna dydaktyczna Instytutu Fizyki PWhttp://www.if.pwr.wroc.pl/index.php?menu=stug
zawiera duay zbior materiatéw dydaktycznych

SECONDARY LITERATURE IN ENGLISH:
[1] H.D. Young, R. A. Freedman, SEAR’S AND ZEMANSKY'SNWERSITY PHYSICS WITH
MODERN PHYSICS, Addison-Wesley Publishing Compawyd. 10, 2000; wyd. 12. z rok
2007; podgid do wydania 12. z roku 2008.
[2] D.C.Giancoli, Physics Principles with Applicatior&! Ed., Addisorwesley, 2005; Physic
Principles with Applications with MasteringPhysi€&,Ed., Addison-Wesley 2009.
[3] R R. A. Serway, Physics for Scientists and Engseé’ Ed., Brooks/Cole, Belmont 200

Physics for Scientists and Engineers with Moderyskels, & Ed., Brooks/Cole, Belmont 20008.
[4] Paul A. Tipler, Gene Mosca, Physics for Scientiated Engineers, Extended Version,

W. H. Freeman 2007.

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

Agnieszka Ciman, Agnieszka.Cizman@pwr.wroc.pl
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Physics Il

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

mining and geology

Correlation between
SUBJECT subject educational .
EDUCATIONAL effect and educational OS’}]JISC\:]'EIS/TES Prggr:?er?][ne to-[)?icurllnnbger
EFFECT effects defined for the
main field of study
PEK W01, PEK_WO02,
PEK_WO03 K_WO01, K W03 Cil.1 Lec 1, Lec2 | N1, N6, N7
PEK W04 K_WO01, K W03 Cl1.2 Lec 2, Lec 3 N1, N6, N
PEK W05 K_WO01, K W03 C1.3 Lec 3, Lec 4 N1, N6, N
PEK W06, PEK_WO07 K_WO01, K W03 Cl.4 Lec 5 N1, N6, N
PEK W08 K_ W01, K W03 C1.5 Lec 6 N1, N6, N
PEK W09 K_WO01, K W03 Cl.6 Lec 7 N1, N6, N
PEK W10 K_WO01, K W03 c2.1 Lec 7, Lec 8 N1, N6, N
PEK W11 K_WO01, K W03 C2.2 Lec 8, Lec 9 N1, N6, N
PEK W12 K_ W01, K W03 C2.3 Lec 9 N1, N6, N
PEK W13 K_WO01, K W03 C2.4 Lec 10 N1, N6, N
PEK W14 K_WO01, K W03 C2.5 Lec 10 N1, N6, N
PEK_WO01-PEK W17, K_W01, K_U05,
PEK_UO01-PEK_U17 K_U04 C3,C4.1-C4.4 Lab 1-Lab 5 N1-N7
Lec 1-Lec 10
PEK KO1-PEK_KO08 K_WO01, K W03 C5 Lab 1-Lab 5 N1-N7




SEMESTER 4

FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Namein Polish: Elektrotechnika
Namein English: Electrotechnics
Main field of study: mining and geology
Level and form of studies: 1% level, full-time
Kind of subject: obligatory
Subject code: ELG4804
Group of courses. NO

Lecture Classes Laboratory] Project Seminar
Number of hours of organiz 30 10
classes in University (ZZU)
Number of hours of total 60 60
student workload (CNPS)
Form of crediting Examinatior crediting
with grade
For group of courses mark
(X) final course
Number of ECTS points 2 2
including number ¢ 2
ECTS points far
practical (P) class
including number d 0,75 0,5
ECTS points for direft
teacher-student contact
(BK) classes

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES
relating to knowledge:

1. The student is familiar with basics about theperties of functions (trigopnomet
power, exponential, and logarithmic), different@lculus and indefinite integl of g
single varable function, necessary to comprehend mathentatgsales related
engineering work.

2. The student is familiar with basics of electromaggme (electrostatics, electric curre
magneto-statics, electromagnetic induction, elecaignetic radiation, optics).

relating to skills:

1. The student is capable of proper and effective iegipdbn of their knowledge
differential and integral calculus of function afegsingle variable to analyse quality
guantity of mathematical issues related to enginger

2. The student is capable of proper and effectiveiegipbn of learnt physical principl
and laws to analyse quality and quantity of physgsaes related to engineering work.

relating to social competences:

1. The student is aware of thegessity of continuous development of their sKgiscon
and third level studies, post diploma studies, ses), raising professional, personal
social competence.




SUBJECT OBJECTIVES

C1 Acquisition of basic knowledge necessary to comgnehphysical penomena connected W
electric current.

C2 Awareness of possibility to apply methods, techegjuand tools/instruments used
electrotechnics to engineering work in mining intdys

C3 Acquiring the skill to apply measuring methods tdasly states in one-phase and ttplkas
electric circuits.

C4 Acquiring skill and ability to connect electric cits, to perform power and ene

measurements, examining basic parameters of manorgransformers.

SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

PEK_WO0Z The student is familiar with basic principlesetéctrotechnics and electric un

PEK_WO02- The student is familiar with basic knowledge raflate electric and magne
field including phenomena connected with electronedig induction and magnetic fi¢
in electric devices and machinery.

PEK_WO03- The student is familiar with series gparallel RLC circuits, is able to interp
series and parallel resonance phenomena and tarpragphasor diagram.

PEK_WO04 The student has knowledge of power and enertjesan one and thrgghas
circuits, of methods to calculate them, methodsotwect the power factor in practice.

PEK_WO05- The student possesses systematic knowledge dheutonstruction an
functioning of transformers and electric enginaesows methods of start-upleetrica
braking and adjusting of rotational speed.

PEK_WO06- The student is capable of cautious handling of low agdt electric device
knows proper fire precautions.

relating to skills:
PEK _UO1- The student is able to measure current distobusind voltage drops in ses
and parallel RLC circuits of alternating current.

PEK _UO02- The student has ability to measure energy ancepoivelectric currenand tq
adjust conditions on the electric power transmisgjop.

PEK _UO03- The student is able to indicate basic operatiataracteriscs of AC/D(
electric engines.
PEK_UO04- The student is able to perform operational reseeurto one-phase transforms

relating to social competences:
PEK_KO1- The students is responsible for his/her individuatk and is able to work a
part of a team

its.




PROGRAMME CONTENT

Form of classes - lecture

Number
of hours

Lec1

Course contents, requirements, terms of crediting.

1

Lec 1-2

Basic laws in electrotechnics and electronic uretectric current and
types, voltage, potential, Ohm’s law, Kirchhoff'samM, resistancy
classification of materials and their conductivity.

3

Lec 3

Electric field, capacitors; magnetic field of electcurrents and its baj
units, magnetic field in lead, electric magneticcgit, electromagnet
induction, self-induction, eddy current.

Lec 4-5

Direct current circuits, arrow convention rules,mtoning sources
electric energy, alternating current, its produttiobasic units ¢
alternating current, curve by phasor, rms and aeralues, RLC ide
elements in sine wa current circuit, phasor diagrams, series andllied
sine wave current circuits, applying complex numimathod to analy
electric circuits.

Lec 5-6

Power and energy in one-phase and tbinese circuits: work and elec
power, power of alternatg current collected by ideal elements R
apparent, real and reactive power in one-phasettaegphase circuit
The Power Triangle, PFC in one-phase and tpresse circuits, re
power measurement in one-phase and three-phasensyst

Lec 6

One-phase transformer — structure, operatifgstate and shorting state.

Lec 7

Three-phase transformer. Connection systeroiage control; auto-
transformer, voltage and current transformers.

Lec 8

Direct current machine: construction and apen; $unt motor an
inverse speed motor, start up and the adjustmettteofate of rotatio
braking.

Pulsating magnetic field, shaft of pole pairs. Rata magnetic fielq
generating principles, application in thrglease asynchronous :
synchronous alternating current motors.

Lec 9

One-phase and thrpbase induction motor. Construction and operg
mechanical characteristics, stafg-and the adjustment of rate of rota
in squirrel-cage and slip-ring motor, braking.

Lec 10

Electrocution precautions; mining connedisgstems of onphase arn
threephase low voltage networks, direct and indirectckopreventio
construction and operation of preventive differainturrent switch.

Total hours

20




Form of classes - laboratory

Number

of hours
Lab1l |OHS rules and regulations and internal regulatiohdaboratory site 2
Terms of crediting. General introduction to laborgtwork. Descriptio
of techniques applied to measure electronic andharec units with th
use of analogue and digital instruments.
Lab 2 [Testing of simple, one-phase series and parall€l Bkcuits 2
Lab 3 |Measurements of power and energy in one-phasehaedphase electr 2
circuits.
Lab4 [Testing of shunt motor in direct current. 2
Lab 5 [Testing of one-phase transformer. 2
Total hours 10

TEACHING TOOLSUSED

N1.Lecture with the use of audio-visual techniquesltimedia presentations, transparencies.
N2.Measuring laboratory classes.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

Evaluation(F — forming Educational effect number Way of evaluating edoceti
(during semester), P — effect achievement
concluding (at semester
end)
Lecture
P1 PEK W01, PEK_WO02, Written and/or oral exam.
PEK_WO03, PEK_W04,
PEK_WO05, PEK W06
Laboratory
F1 PEK _UO01, PEK_UO02, Examining and assessing
PEK UO03, PEK_U04, preparation for laboratory
tasks.
F2 PEK _UO01, PEK UO02, Active participation in
PEK U03, PEK_U04, laboratory classes
F3 PEK_UO1, PEK _UO02, Assessing reports on
PEK UO03, PEK_UO04, performed research.

P2=0,4*F1+0,3F2+0,3*F3




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Praca zbiorowa, Elektrotechnika i elektryka dla ete&trykow, Wydawnictwe
Naukowo-Techniczne, Warszawa 2005
[2] Miedzinski B., Elektrotechnika. Podstawy i instalacje élgézne. Wydawnictwo PWN
Warszawa 2000.

SECONDARY LITERATURE:

[1] Kowalewski Z., Maszyny i nagpl elektryczny, PWN, Warszawa 1989
SUBJECT SUPERVISOR (NAME, SURNAME, E-MAIL ADDRESS)

Gr zegor z Wisniewski, gr zegor z.wisniewski@pwr .wr oc.pl

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Electrotechnics
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology

SUBJECT |Correlation between subjg SUBJECT Programme content |Teaching tod
EDUCATIONAL| educational effect and | OBJECTIVES number

EFFECT educational effects defingd

for main field of study

PEK W01 K_W25 Ci1 Lec 1, Lec 2 N1

PEK W02 K_W25 Ci1 Lec 3 N1

PEK W03 K_W25 C1,C2 Lec 4 N1

PEK W04 K_W25 C1,cC2 Lec 5 N1

PEK W05 K_W25 C4 Lec 6, Lec 7, Lec 8, N1

Lec 9, Lec 10

PEK W06 K_W25 C3,C4 Lec 10 N1

PEK UO1 K_U22 C3 Lab 1, Lab2 N2

PEK U02 K_U22 C3,C4 Lab 3 N2

PEK UO03 K_U22 C4 Lab 4, N2

PEK U04 K_U22 C4 Lab 5 N2

PEK K01 K_KO01 C1,C2,C3,0d4 Lab 2, Lab 3, Lab 4, N1, N2

Lab 5




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Name in Polish:Geologia Ztaowa i Gornicza
Name in English: Mineral Deposit and Mining Geology
Main field of study: mining and geology
Level and form of studies:1% level, part-time
Kind of subject: obligatory
Subject code:GEG4202
Group of courses:NO

Lecture Classes Laboratory Project Seminar
Number of hours of 20 10 10
organized classes in
University (ZZU)
Number of hours of total 60 30 60
student workload (CNPS
Form of crediting Examinatior crediting

with grade

For group of courses mark
(X) final course

Number of ECTS points 2 1 2

including number ¢ 1 1 2
ECTS points fd
practical (P) class

=

including number ¢ 2 1 1
ECTS points for direft
teacher-studenbatac

(BK) classe

[

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1. Possesses knowledge of basic geology, mineraondypetrology.

SUBJECT OBJECTIVES

C1 Acquisition of basic concepts regarding depgsidlogy and mining geology and also systematic

knowledge of the mineral resources deposits aridekeavations in Poland.

C2 Acquisition of knowledge regarding the origimddorms of the deposits, quality parameters of

the minerals and directions of their usage.

C3 Acquisition of knowledge regarding the basisdeposits classification and documentation
also methods of their search and recognition.

C4 Ability to carry out macroscopic identificationd geological characterization of the m
important minerals and their main varieties ando dlse analysis of the basic geologi
parameters of deposits and minerals.

and

ost
cal



SUBJECT EDUCATIONAL EFFECTS

relating to knowledge :

PEK_WO0L1 is able to define the main concepts of diegeology and mining geology, possesses
fundamental knowledge regarding the origins of @@po

PEK W02 possesses knowledge of the forms of deposirieties and directions of their usagg
Poland.

PEK _ WO03possesses the fundamental knowledge iiagaite methods of deposits classification
their documentation, and also their search andgrétion as well as geological service
mines

relating to skills:

PEK_UO1 recognizes and characterizes, on the ledismacroscopic properties, main varieties
minerals in Poland, is able to indicate mineralsetis of different qualities

PEK _UO2 carries out simple analysis of aggregaies piece samples

PEK_UO3 is able to determine the position of strtadtsurfaces in the deposit, performs analyse
the involvement of tectonic deposits, sets pararseterocks severability

PEK _UO04 applies calculation methods which enabléetermine parameters changeability of min
and deposits

relating to competences

the

2 in

and
of

of

bs Of

eral

PEK_KO01 understands the importance of minerals siepfor the economy of the country

PROGRAMME CONTENT
Form of classes — lecture Number
of hours
Lec 1 |Introduction of basic concepts, geological cowodisi of deposits 1
Lec 2 | Origins and types of deposits, genetic addstrial classification of deposits 3
Lec 3 | Raw rock 2
Lec 4 | Chemical Raw materials 2
Lec 5 | Introduction to concepts of deposits of poepper and silver deposits 2
Lec 6 | Zinc and lead deposits, other ore deposits inrféola 1
Lec 7 | The creation of coal, domestic deposits of leaal and lignite 2
Lec 8 | Origins of bitumen deposits , the regionbiatfmen mining in Poland 2
Lec 9 Seargh gnd repog_nition of qleposits, ' ca_tegories @tognition, deposits 3
classifications, criteria for deposit economic viap
Deposit documentation, the basis of deposits catiom, geological premises pf
Lec 10 natural threads of deposits exploitation. 2
Total hours 20




Form of classes — laboratory Number
of hours
Lab 1 Introduction to macroscopic characteristichiclw enable to recognize 6
domestic mineral rock resources and their mainetias (coal lithotypes,
varieties of crude oil, varieties of ores and crusberals, hard salts and
potassium- magnesium salts, sulphur deposits, ggg®, clay raw materials
and carbonaceous materials, natural aggregatesspedal sands, and
others); discussing the properties of solid mirsei@hd determining thejr
quality; directions of their usage and pre-treattnaediscussing basic
physical and mathematical and also chemical prigseof other minerals
Lab 2 Test — testing the level of acquisition df raterial 1
Lab 3 Practical exercises — petrographic analydisdiferent aggregates and 3
petrographic description of minerals samples (raatemials in lumps
furrow, cores drilling samples, etc.)
Total hours 10
. Number
Form of classes - project
of hours
Proj | Introduction to classes Prl 1
. . | Statistical and graphic analysis of natural divlgipof rocks, mining analysis af
Proj 1 ; : 4
obtained picture
Introduction to task Pr2 1
. Analysis of different parameters of a deposit onenal using the chosen research
Poj r2 4
method
Total hours 10

TEACHING TOOLS USED

N1. Traditional lecture with the use of multimegi@sentations
N2. Facilities of the geological laboratory
N3. Specialized software supporting project develept

EVALUATION OF SUBJECT EDUCATIONAL EFFECT ACHIEVEMEN TS

Evaluation (F — forming| Educational effect number Way of evaluating edwceti effect
(Turing semester), P — achievement
concluding (at semeste
end)
P1 PEK WO01-PEK W 03 Final oral exam
F1 PEK_UO1 Written test
F2 PEK_U02 The grade (average) for reports of maict
laboratory exercises
P2 PEK _U02-PEK_U 03 Final grade as a weighted geckFd
(65%) and F2 (35%)
F4 PEK_U04 The grade for completing project exarc
Prl
F5 PEK_UO05 The grade for the report of completing
project exercise Pr2
P3 PEK_UO04-PEK_UQ05 Final grade as an average ahd4-5




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE :

[1] Gruszczyk H.; Nauka o ztach, Wyd. Geol., Warszawa, 1984.

[2] Smirnow I.; Geologia ztbkopalin wytecznych, Wyd. Geol., 1986.

[3] Sokotowski J.; Geologia regionalna i zéwva Polski, Wyd. Geol, 1990.

[4] Ney R. (red.); Surowce mineralne Polski, Wyd. CemtPPGSMIE, PAN, Krakow; Surowce
energetyczne. \giel kamienny, wgiel brunatny — 1996, Surowce chemiczne. Sél kan@en
— 1996, Surowce metaliczne. Cynk, otldw — 1997, ®§ueometaliczne. Mied srebro — 1997
Surowce chemiczne. Siarka — 2000.

[5] Koztowski S.; Surowce skalne Polski, Wyd. Geol.,rg¢awa, 1986.

[6] Paulo A., Strzelska-Smakowska B.; Rudy metalizel@znych i szlachetnych. AGH
Uczelniane Wydawnictwa Naukowo-Dydaktyczne. Krak@@QO.

[7] Gabzdyl W.; Geologia zi Wyd. Polit.SI, Gliwice, 1999.

[8] Konstatntynowicz E.; Geologia zt&kopalin — kopaliny energetyczne, Skrypty Uniweesyt
Slaskiego nr 496, 1994.

[9] Nie¢ M.; Geologia kopalniana, Wyd. Geol., 1990.

[10] Praca zbiorowa; Bilans zasobéw kopalin i wéd podmigch w Polsce (rocznik), PIG
Warszawa.

[11] http://www.pgi.gov.pl/ — witryna internetowa Bswowego Instytutu Geologicznego

U

SECONDARY LITERATURE :

[1] Dziedzic K. (i in.) (red.); Surowce mineralne DajoeSIaska, Wyd. PAN, 1979.

[2] Praca zbiorowa; Bilans gospodarki surowcami mimgmai Polski iswiata (rocznik), PAN
Krakow.

[3] Kociszewska-Musiat G.; Surowce mineralne czwatiduz Wyd. Geol., Warszawa, 1988.

[4] Przeghd Geologiczny, Przegll Gérniczy, Szejk, Nowy Kamieniar§ywiat Kamienia, Rudy |
metale, Gospodarka Surowcami Mineralnymi /SPRLIA!

[5] Bolewski A., [red.]; Metody badamineratéw i skat, Wyd. Geol., 1988.

[6] Chodyniecka L., Gabzdyl W., Kafuinski T.; Mineralogia i petrografia dla gorniko®laskie
Wyd. Techniczne, Katowice, 1993.

SUBJECT SUPERVISOR (NAME, SURNAME, E-MAIL ADDRESS)

dr Pawet Zagazdzon, pawel.zagozdzon@ pwr.wroc.pl




MATRIX OD CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT

Mineral Deposit and Mining Geology

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology

SUBJECT Correlation between subject| SUBJECT Programme | Teaching
EDUCATIONAL educational outcomes and | OBJECTIVES content tool
EFFECTS educational outcome defined for number
the main field of study
PEK W01 K_W20 Ci1 Lec 1-Lec 2 N1
PEK W02 K W20 Cc2 Lec 2-Lec 8 N1
PEK W03 K_W20 C3 Lec 2 N1
Lec 9-Lec 10
PEK UO1 K_U18 C4 Lab 1 N2
PEK U02 K _U18 C4 Lab 2 N2
PEK U03 K _U18 C4 Proj 1 N3
PEK _U04 K _U18 C4 Proj 1, Proj 2 N3
PEK K01 K W20, K U18 C1 Lec 2-Lec 8 N1




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Namein Polish: Informatyka
Namein English: Computer Science
Main field of study: mining and geology
Level and form of studies: 1% level, part-time
Kind of subject: obligatory
Subject code: ING3201
Group of courses. NO

Lecture Classes Laboratory Project Seminar
Number of hours of organiz 20
classes in University (ZZU)
Number of hours of total 60
student workload (CNPS)
Form of crediting crediting
with grade

For group of courses mark
(X) final course

Number of ECTS points 2

including number ¢

ECTS points fq

practical (P) class

including number d 1

ECTS points for direft

teacher-student contact

(BK) classe

=

[

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES
1. The student is able to use the office suite taectllprocess and share the data.

SUBJECT OBJECTIVES
C1.The objective of the course is to prepare studentmdependent work on engineering tasks
the use of information tools from office suite.

SUBJECT EDUCATIONAL EFFECTS
relating to skills:
PEK_UO1 - Is able to create a spread sheet for engineeriraylatibns, is able to present
interpret the results of calculations.

relating to social competences:
PEK_ KO1 - Understands the ngdo facilitate engineering work with the use otessible offic
tools and tools for automation of work.




PROGRAMME CONTENT

Form of classes - laboratory Number
of hours

Lab 1 |Subject contents, conditions of crediting, Healtid é&Safety, the rulesfoclasse 2
participation, didactic materials and literaturensulting, access to the resourceg
the department intranet

Lab 2 [Text editors —writing and formation, inserting images, chartsptfmtes, table 2
contents, form of printing.
Detailed instructions in accordance to the appeptixided by the teacher

Lab 3 |Presentations — preparing a presentation, forngattiisplaying. 2
Detailed instructions in accordance to the appepdixided by the teacher

Lab 4 |Spread sheets — introduction:tal@ntry, editing, formatting, addressing cellssiq 2
calculations, generating charts, concept of fumctiod procedure

Lab 5 |Conditionals in Excel. Adapting Excel nested fuoot to solve condition 2
calculation tasks on different types of datafulictions, logical functions, statisti
functions, data base functions. Sample tasks thvisual work

Lab 6 |Real life sample task for individual completioroffler shop). 2
Requirements: developing formulas, 5 sample chdats, and table formatting

Lab 7 |Excel as data base (form, sorting, filtering, aceghfiltering) Data Base Functiony 2
Excel. Pivot table

Lab 8 |Search for Result and SOLVER — examples of optitiinaasks 2

Lab 9 |Automation of Excel tasks. Introduction to MacroxcEl vs. VBA. Registratiof 2
edition, macro code analysis. VBA editor in Excalescription of a user’s interfa
System HELP

Lab 10 |Assessing the reports of performed laboratory rekea 2

Total hours 20

TEACHING TOOLSUSED

N1. Multimedia presentations with the use of audiasslsequipment.
N2. Laboratory guidelines with examples.
N3. Preparing and performing laboratory tasks repwitis the use of office suite tools.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

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

F, P PEK_UO1 [F1 - Grade from the document preparation, presentahd
completion of partial tasks concerning spread sheet
PEK_KO1 |F2 — Grade from the written programme in accordaogee-
given assumptions

P — Final grade from laboratory work (weightedtaretic mean
from F1 — 40%, F2 — 60%)




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:
[1] John Walkenbach Excel 2010 PL. Biblia 2011 s84igem CD-ROM
[2] Bill Jelen, Tracy Syrstad, Microsoft Excel 2010 Bézyk VBA i makra. Akademia Excela,
Helion, 2011
[3] Charles E. Brown, Access. Programowanie w VBA, btel2005
[4] John Walkenbach, Excel 2010 PL. Programowanie w MB&#demecum Walkenbacha, Heliop,
2011

SECONDARY LITERATURE:
Any books concerning MS Office, programme Helpdile

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)
dr hab. inz. Radodaw Zimr oz, radoslaw.zimr oz@pwr .wr oc.pl

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Computer Science
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology

SUBJECT Correlation between subject| SUBJECT | Programme | Teaching
EDUCATIONAL educational effect and educatiolOBJECTIVES content [tool numbef
EFFECT effects defined for main field o
study
PEK _UO1 K_U05 C1 Lab 3-Lab 9 N1-N3
PEK_ KO1 K_K01 C1 Lab5,Labg, N3
Lab 8, Lab 9




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD

Name in Polish:Mechanika Gérotworu

Name in English:Rock Mass Mechanics
Main field of study: mining and geology
Level and form of studies:1% level, part-time
Kind of subject: obligatory

Subject code:GGG4203
Group of courses:NO

Lecture

Classes

Laboratory

Project

Seminar,

Number of hours of
organized classes in
University (ZZU)

20

10

10

Number of hours of total
student workload (CNPS)

90

30

60

Form of crediting

Examinatio

crediting
with grade

crediting
with grade

For group of courses mark
(X) final course

Number of ECTS points

including number of
ECTS points for
practical (P) classe

including number of
ECTS points for direct

teacher-student contact

(BK) classeg

0,5

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1. The student has the ability to perform simple statl calculations of rod systems (beams,

frames, arches) occurring in underground and algowend construction of mining facilities

2. The student has basic knowledge of the elementleotheory of elasticity and its usage in

mechanical

geoengineering constructions

3. The student can use Microsoft Office to prepareudwnts in Word, can prepare multimedia
presentations in Power Point and can also work iittel spreadsheet.

hypotheses that are useful while designihe basic engineering and

dangers that results in the loss of rock massli#yesiter the underground mining excavation.

SUBJECT OBJECTIVES
C1 -Familiarizing students with the role and tasksock mass mechanics as a fundamental tool to
explain the phenomena that occur in undergroundngniand forecast and fight against natural

C2 -Learning the methods of research and the dhresiythe rock mass as a medium in whjch
excavations are carried out and the use of labgragomechanical classification of rocks gnd

rock masses and the criteria for the constructiotheoretical strength - elastic-plastic - rock
mass model simulating the behaviour of a rock raasisthe strength of actual centre.

C3 -Understanding the laws and principles of gedraeics as science necessary to solve is
concerning the stability of the rock mass conditidisturbed by mining excavations.

sues




Presentation, based on the theory of elasticitgstmity and limit states, mathematigal

description of changes to the original state ofsstrin the rock mass under the influence
underground mining operations.

of

C4 -Presentation and explanation of the issues ernimg the determination of stresses and

displacements in a rock mass in the vicinity ofneinexcavations and using as a soluti
elastic or elastic-plastic with weakness modelsok mass.

on

C5 -Acquisition and understanding methods of foséng the loss of rock mass stability aroynd

mining excavations which are carried out, and angaiccurate skills of loads assessment

on

mining tunnels support with taking into consideratits cooperation with the surrounding rgck

mass.
C6 -Acquainting students with the problems of slsoakd bumps as the phenomenon of sudden
of rock mass stability and presentation of hypatkeand theories describing bumps as ¢
mechanical phenomenon.
C7 -Learning theories concerning the causes ofwvaica pressure occurrence and presenting
state of stress in a rock mass in the vicinityrmderground exploitations.

loss
eo-

the

SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK_WO01 The student has knowledge concerning theryhof elasticity elements and uses it
mathematicatescription of phenomena that occur in a rock nadtes underground minin
The student can make the analysis of changes wiapyi stress, understands the essen
these changes and can present it as a chart. V@tbalse issues the student applies elasti
elastic-plastic models using the criteria of Coutektohr, Hoek-Brown and Saint-Vena
The student understands and can present relatmbbiween stress and displacement ir
rock mass around tunnel excavations.

PEK_WO02 The student has basic knowledge to propmessess the condition of natural hazard
underground mining, forecast and secure excavatigamst losing their stability. The stud
can design a method of determining and evaluatingdad on the tunnel excavation head
The student understands the role of housing irtrdmsmission of these loads and will exp
heading cooperation with the surrounding rock nmegsgport. The student can also desig
method of determining a load on a shaft supportthait progress will be demonstrated o
graph along the geological profile.

PEK_WO03 The student has general knowledge and staoheis what is and what reasons cause|
sudden loss of rock mass stability. The student prigésent energetic criteria of bum
occurrence and will characterize theories desagiltias geo-mechanical phenomenon.

PEK_WO04 The student has general knowledge of theryhof formation of the operating pressure
the vicinity of underground exploitations - provida solution and the distribution of streg
in the rock mass along with the analysis of thesewf operating pressure.

relating to skills:

PEK _UO01 The student can apply his knowledge coiegrgeotechnical materials science and
laboratory testing methods of rocks physical and¢haaical and deformation properties
the assessment of strength and stability of a maks surrounding mining excavations. ]
student will perform the analysis of the rock saergtress-strain characteristics and will sg
parameters needed to build a theoretical modelhefrock as elastic-plastic object w
weakness and the student also knows how to useshiis of rocks research in triaxial st
of compression parameters to determine the stremigénia useful in geomechanics.

PEK_UO2 The student can use geomechanical clagsiits of rock masses to assess quality
strength of a particular rock mass, in which minmgtunnel excavations are carried (¢
including according to: RMR (Rock Mass Rating) a@&| (Geological Strength Inde
and will use them to determine the parameters r@ngth criteria of Hoek - Brown ar
Coulomb-Mohr and to make this procedure easier sfiuelent uses a computer progr
RocLab.

PEK UO03 The student can develop and present thutgeax their project work as a complete proj
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on "Evaluation of the loads on tunnel excavatiorading" presented in the form of pa
report. The student acquired the necessary insiglded in assessing the rock mass sta
surrounding the mine excavations by doing desigrkwa actual data concerning mining g
geological conditions.

PEK_UO04 The student can together as a team, prepdrperform laboratory testing to determine

basic parameters of the physical and mechanicglepties of rocks. Develops and interp
the results and presents the results of the rastiie paper form. Knows the basic equipm
and apparatus for laboratory testing of mechangraperties and deformation of roc
including those needed for testing materials ieraftamage condition and for testing ro
triaxial state of compression.
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PROGRAMME CONTENT

Number

Form of classes - lectures
of hours

Lec1

Subject’s programme, conditions of crediting, htere
Role and tasks of rock mass mechanics as a fundahteol to explain the phenom-
ena that occur in underground mining and forecadtfeht against natural dangers 1
that results in the loss of rock mass stabilitemthe underground mining excaya-

tions.

Lec 2

Testing methods of physical-mechanical propertiesooks in order to assess the
stability of a rock mass. Stress-strain charadtesiof the rocks before and after
damage condition and equipment and the necessaditioms for the test. Process
parameters and construction of elastic-plastic raoklel with weakness.

2

Lec 3

Practical meaning of rock strength criteria: Coubektohr Hoeka-Brown and de
Saint-Venant. Rock mass geomechanical classifitatiand their usefulness |in
assessing the quality and strength of rock (rocksshaRQD (Rock Quality 2
Designation), Bieniawski (RMR - Rock Mass RatingdaHoek (GSI - Geological
Strength Index).

Lec 4

Rock mass models: elastic and elastic-plastic wighkness. Strength characteristics

of rock mass using the criteria and classificabbgeomechanical rock masses.

Lec 5

The initial state of stress in an intact rock massund massif (non-rock) and rock,

the course of stresses along the geological profile 2

Lec 6

The distributions of stresses in the surroundingnéll excavations, solutions
according to the theory of elasticity. Presentatasd solutions analysis for the
circular excavation, elliptical and rectangulag tise of Kirsch'’s solutions.
State of stress and strain in the vicinity of tunexcavations made in the initial
hydrostatic stress state - presenting Lame’s swisti Rock mass and head|ng
cooperation; rock mass and heading characteristics.

Lec 7

Determination of stresses and displacements irclam@ss in the vicinity of tunnel
excavations situated at great depth. Distributiohstresses in the calculation zones
separated around the mine. Characteristics of hgddad - deformation and static
impact as load components. Establishing a link betwdamaged zone coverage and2
tightening the excavation. The analysis of the lohadracteristics on the excavatjon
floor heading, taking into consideration headingggperation.

Lec 8

Load assessment on vaulted support or tunnel ettioasacoating according to the
standards PN-G/05020 and PN-G/05600. Load assessomnshaft suppor
according to PN-G/05016 standard, obtaining theplyraf loading along th
geological profile.

D ~

Lec 9

Dynamic phenomena in the rock mass - bumps as gdwmmizal phenomenan
associated with a sudden loss of rock mass stahilitund the mine excavations. >
Presentation of the energetic criterion of rock purdormation, identifying

determinants influencing a bumps danger and githwegtheory and hypotheses that




describe this phenomenon.

Lec 10

State of stress in a rock mass in the vicinity eflerground exploitations, theories
its 2

concerning the causes of the operating pressuidryByressure wave theory and
modifications.

Total hours

20

Form of classes - laboratory

Number
of hours

Lab 1

Scope and type of laboratory research twparbn classes, conditions of creditin
literature. Presentation of teaching laboratoryamk mass mechanics and getti

known the research positions. Students divisiomesearch teams and giving them

tasks to prepare in teams and to conduct

Getting known devices used for rocks treatmentpgmation of rock samples for

laboratory tests.

n

g, 1

g

it.

Lab 2

Overview of test methods for checking strength ofkr R. stretching R and

bending B. Conducting the research of rocks strength oruthaxial compression
“form trial method" taking into consideration roskivatering condition. Research
of rocks strength on stretching “Brazilian methofifansverse compression).

Research of rocks strength on bending “ring method”

Lab 3

Measurement, graph and description of the chaiatitsr of stress-strain state pf 2

rocks in before and after damage condition. Deteimgiparameters of a process;
- for before damage condition: resistance to stRajnstrain module £ elasticity
module E, transverse expansibility Poisson coefficierand energetic indicator ¢
rocks tendency to bump Wet,

- for after damage condition: rock’s residual resise R and after damag
deformation model M.

Getting known the equipment necessary for researche

=

D

Lab 4

Understanding and analysing the process of cutiimgck - the parameters of t
process: internal friction anglgand cohesion ¢ and their physical interpretation
Discussion and strain study of rock shearing usireghods for "simple shear" ar
"holder".

Discussion concerning methods and knowledge oafiparatus for tests in triaxi
state of compression - a study in Karman apparatg description of rock
destructive process
Using test results to determine the parameterdrefgth criteria; Coulomb-Moh
and Hoek-Brown

The method of the study in terms of "real" triaxdampressive stress state.

ZIh

nd

Lab 5

Reports grade of performed laboratory researcht ffesm knowledge concernin
basic research methods of strength parametersefochdhtion of rocks. Creditin
the laboratory

Total hours

10

Form of classes - project

Number
of hours

Proj 1

Scope of project, conditions of crediting, liter&u Giving students individual
project tasks.

Analysing tips to the project regarding: "Deterntioa of loads on a tunnel
excavation heading at great depth" in selectedngiaind geological conditions.

Proj 2

Geological and mining conditions and geotechnitatxaavation site; determining >

measurement geotechnical parameters of a rock awssding to existing minin

9




standard.

Determination of the initial state of stress in thgers of rock mass at excavat
site, illustration of vertical and horizontal sses a chart.

on

Proj 3

Discussion and analysis of changes in the initi@iss state and forecast of local |
of stability after the underground mine excavatierssatic load of the support as
result of the local loss of stability. Discussiondaanalysis of the provisions
mining standards: standards: PN-G/05020 and PN&BMS5 Introduction to th
discussed issues of the new rock mass model aogotdi Protodiakonow; th
apparent angle of internal friction, the rate oficiseness and rocks classification
Protodiakonow.

0SS
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2

Proj 4

Discussion and approximation of methods determirnimggload on the excavatio
heading situated at great depth. Determining cheriatics of rock mass load al
analysis of its course, taking into consideratiom deformation static impact as Iqg

ns
nd
ad

3

componen

ts.

Proj 5

Projects presentation by students. Handird beady-made projects, test, credit

Total hours

10

TEAC

HING TOOLS USED

N1.
N2.
N3.
N4.
N5.
NG6.
N7.
N8.

Duty hours

Informative lecture with the elements of prablsolving lecture.
Multimedia presentations.
Didactic discussion considering the lecture @edproject.

Projects preparation in a report form.

Projects presentation and test concerning sssoeered by the project
Preparation and a report of conducted laboyatsgearch.

Test - knowledge of laboratory research mettaodsapparatus.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F —
forming (during se-
mester), P — conclu

Educational effect
number
d-

Way of evaluating educational effect achievement

ing (at semester end)
P PEK_WO01-PEK_WO#1. Final grade of written test
PEK_UO01, PEK_U02

F,P PEK _UO03 F1 Grade from performance and merits optiogect
F2 - Grade from a presentation or a test covering is
from the project
P2 - Final grade from a laboratory (weighted averaigF1 +
70% and F2 - 30%)

F, P PEK_U04 F3- Grade from preparation and laboyatesearch perfa

mance
F4 - Grade from a written report and a test from lakmsg
research methods and knowledge concerning equi
used for research

P3 - Final grade from a laboratory (weighted averaigF3 +

40% and F4 - 60%).

=



PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] CHUDEK M., Geomechanika z podstawami ochréngdowiska gérniczego i powierzchni

terenu, PolSlaska Publishing, Gliwice 2002,

[2] CHUDEK M., Obudowa wyrobisk gorniczych, gz |, Obudowa wyrobisk korytarzowych
komorowych. Slask", Katowice 1986.

[3] GALCZYNSKI S., Podstawy budownictwa podziemnego, Oficyngdsvvnicza Pol. Wr
Wroctaw 2001

[4] GERGOWICZ Z., Geotechnika goérnicza. Skrypt PWr.od¥aw 1974.

[5] GOSZCZ A., Elementy mechaniki skat orapania w polskich kopalniachegla i miedzi,
Biblioteka Szkoty Eksploatacji Podziemnej, Inst.9podarki Surowcami Min. i EneegPAN
Publishing, Krakow 1999.

[6] KIDYBINSKI A., Podstawy geotechniki kopalniane$lgsk" ,Katowice 1982.

[7] KLECZEK Z., Geomechanika gorniczslaskie Techn. Publishing, Katowice 1994.

[8] PIECHOTA S. Podstawy goérnictwa kopalin statych, ABtblishing, Krakéw 1996,

[9] PININSKA J., Wigciwosci wytrzymatdciowe i odksztatceniowe skat, Zaktad Geomecha
Instytut Hydrogeologii i Geologii lynierskiej, Wydzial Geologii Uniwersyte
Warszawskiego, Warszawa 1994.

[10] RYNCARZ T. Zarys fizyki gérotworuSlaska Techn. Publishing, Katowice 1993.

[11] SALUSTOWICZ A., Zarys mechaniki gérotwori§lisk”, Katowice 1968.

[12] WILUN Z., Zarys geotechniki, Komunikacji idczngci, Warszawa 1987.

LITERATURA UZUPEENIAJ ACA:

[1] BIENIAWSKI Z. T., Engineering Rock Mass Clasificais.Wilej et Sons,Intersc.publicatid
NY 1989

[2] BORECKI M.,CHUDEK M., Mechanika gérotworuSlask”, Katowice 1972.

[3] FILCEK H.,KLECZEK Z.,ZORYCHTA A., Pogidy i rozwigzania dotyczce fpar w
kopalniach wgla kamiennego. Zeszyty Nauk. AGH Gérnictwo, n8,1Rrakow 1984,

[4] FRANASIK K., Mechanika goérotworu - Zwalczanie zaggd od zawaldow i 4dpan w
kopalniach rud miedzi. Skrypt PWr. Wroctaw 1978.

[5] HOEK E..BROWN E. T., Underground Excavations in Rotstitution of Mining and Met,.

London 1980.
[6] I1ZBICKI R. J., MROZ Z., Metody nancici granicznej w mechanice gruntow i sk
Warszawa, PWN 1976
[7]1 KISIEL I., Mechanika techniczna tom VII - Mechaailskat i gruntow. PWN, Warszay
1982.
[8] KWASNIEWSKI M., Zachowanie si skat izo-i anizotropowych w warunkach tréjosiowg
sciskania, Zeszyty Nauk. Pdllaskiej, Gornictwo z. 247, Gliwice 2002.
[9] SALUSTOWICZ A., Mechanika gorotworu, Gorniczo-Higre Publishing, Katowice 1955
[10] THIEL K., Mechanika skat w izynierii wodnej. PWN, Warszawa 1980,
[11] WOJTASZEK A., Zastosowanie modelu z ostabieniem&chanice gorotworu; Raport S
nr 1-11/S-60/98, Instytut Gornictwa; Wroctaw 1998
[12] Praca zbiorowa: Materiaty konferencyjne Zimowych k&z Mechaniki Goérotworu
Geoirzynierii,: PWr, i AGH Publishing
[13] NORMY:
PN-98/B-02481 — Geotechnika. Terminologia podstaaudsymbole literowe i jednostki miar.
PN-98/B-02479 — Geotechnika. Dokumentowanie geoiezhe. Zasady ogolne.
PN - G- 04200 - Kopaliny. Prébki geologiczne. OgoWmytyczne pobierania.
PN- G- 04301 - Skaly zwzte. Pobieranie i przygotowanie prébek do adéasndci mechanicznyc
i technologicznych.
PN - G- 04302 - Skaly zwrte. Oznaczenie wytrzymalo na rozcaganie metogl poprzeczneg
sciskania
PN - G- 04303 - Skaly zwite. Oznaczanie wytrzymaic nasciskanie z ayciem probek foremnych
PN - G- 04304 - Skaty zwrte. Oznaczanie wytrzymaic nascinanie proste.
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PN - G- 04305 - Skaty zwite. Oznaczanie wytrzymaia na zginanie zayciem probek foremnych
PN - G- 04306 - Skaty zwite. Oznaczanie wytrzymaici na zginanie z xyciem prébek w postaci
krazka.
PN - G- 04351 - Grunty skaliste i nieskaliste. Qzamie gstasci wiasciwe] szkieletu gruntowego
metod) prazniowa

BN - 80/8704-15 - Oznaczanie wgkika wytrzymatdci przy punktowym obaizeniu probki
PN - G- 05016 - Szyby goérnicze. Obudowa. @benia

PN - G- 05020 - Podziemne wyrobiska korytarzoweomkrowe. Obudowa sklepiona. Zasady
projektowania i obliczé statycznych.
PN - G- 05600 - Podziemne wyrobiska korytarzoweoimkrowe. Obudowa powlokowa. Zasady
projektowania i obliczé statycznych.
PN-EN 1936 - Metody badeamienia naturalnego. Oznaczanéstgsci i gestasci objetosciowej oraz
catkowitej i otwartej porowatei

PN-EN 13755 - Metody badakamienia naturalnego. Oznaczanie gldsivosci przy cknieniu
atmosferycznym

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

dr inz. Andrzej Wojtaszek, andrzej.wojtaszek@ pwr.wroc.pl

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Rock Mass Mechanics
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology

SUBJECT Correlation between subject| SUBJECT Programme | Teaching
EDUCATIONAL educational effect and OBJECTIVES content tool number

EFFECT educational effects defined fo

main field of study
PEK UO01 K_U20 C1,C2 Lec 1, Lec 2, N1-N3, N8
Lab 3, Lab 4

PEK U02 K_U20 C2 Lec 3,Lec 4 N1-N3, N8

PEK W01 K W23 C3,C4 Lec 5, Lec § N1-N3, N8

PEK W02 K W23 C4,C5 Lec 7,Lec 8 N1-N3, N8

PEK W03 K_W23 C1, C6 Lec 2, Lec 9, N1-N3, N8

Lab 3

PEK W04 K_ W23 Cc7 Lec 10 N1-N3, NB

PEK U03 K_U20 C1, C3, C4, G5 Proj 1-Proj 5 | N4, N5, N§

PEK U04 K_U20, K K04 Cc2 Lab 1-Lab 5 N6-N8




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Name in Polish:Geofizyka Stosowana
Name in English: Applied Geophysics
Main field of study: mining and geology
Level and form of studies:1% level, part- time
Kind of subject: obligatory
Subject code:GGG4204
Group of courses:NO

Lecture Classes Laboratory Project Seminar
Number of hours of 10 10
organized classes in
University (ZZU)
Number of hours of total 30 30
student workload (CNPS)
Form of crediting Examination crediting vith

grade

For group of courses mar
(X) final course

Number of ECTS points 1 1

including number ¢

ECTS points fq

practical (P) class

including number ¢ 1 0 0.5

ECTS points for dire

teacherstudent conta

(BK) classe

)

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1. Knowledge of physics at the level necessary to stded and describe phenomena jand
physical fields present in the geosphere.
2. Knowledge of mathematical analysis at the levelessary to understand mathematjcal
concepts in the sciences of an engineering characte
3. Knowledge of fundamental concepts relating to tiiersechanics.
4. Knowledge of fundamental concepts relating to ngramd mineral deposits present in Earth’s
lithosphere.
5. Knowledge of basic rock physical-mechanical prapert

SUBJECT OBJECTIVES

C1 Becoming familiar with the aim and subject af tlesearch of descriptive and applied geophysics,
including rock basic physical properties and ald@®rnmmena and physical fields present in the
geosphere.

C2 Becoming familiar with the physical and geol@agicasis of applied geophysics methods.
C3 Introducing surface and well logging geophysit@thods of mineral deposits recognitions and




search.
C4 Introducing equipment and fieldwork research hmdblogy in surface seismic, gravimetr|
electrometric, and magnetic methods.

C5 Introducing issues and problems related to ggsipdl measurements in the well (borehole).

Cl

C6 Introducing problems related to geophysical méshused in underground and open pit mining to

monitor the condition of natural and mining hazards
C7 Acquiring skills of processing and interpretiagpasic level, geophysical field work results.
C8 Acquiring skills of analysing the results of jexi work (paper report).

SUBJECT EDUCATIONAL EFFECTS

relating to knowledge :

PEK_WO01 Describes and explains rock physical basaperties, phenomena and physical fig
present in the geosphere.

PEK W02 Differentiates and describes surface anlll kvgging geophysical methods of mine

deposits recognitions and search.

PEK_WO03 Recognises the equipment used for geoplysisearch and explains how it works.

PEK W04 Describes the methodology of geophysicald fiwork research and their prospect
efficacy and applications.

PEK_WO05 Describes the methodology of geophysicsgarch used in mining for monitoring naty
and mining hazards.

PEK_WO06 Explains the ways of processing and imédimiy geophysical research results.

relating to knowledge :

PEK _UO1 Processes results of geophysical surfate fiork research carried out with the use of
gravimetrical method and seismic refraction method.

PEK_UO2 Interprets geophysical surface field wagkearch results carried out with the use of
gravimetrical method and the refractive seismichoet

PEK UOQ3 Is able to analyse the results of projemkvin the form of a written report.

relating to social competences:

PEK _KOlUnderstands the role and notices the nagefsi application geophysical methods
mineral deposits recognition and search and alsanmg.

PEK _KO02Is aware of the importance and understandgechnical aspects and geophysical rese

blds

ral

ive

al

=

the

the

n

consequences, including their influence on enviremimand emerging responsibility for ma

king decisions related to this problem.

PEK_KO03 Understands the necessity to formulateiopgand inform society about the achievements

of applied geophysics, as one of basic methodsfoeral deposits recognition and sed

rch

and natural and mining hazards monitoring in mining




PROGRAMME CONTENT

Number
Form of classes — lecture
of hours
The scope of the lecture, conditions of creditiitgrature. The research subject

Lec 1 of descriptive and applied geophysics. The overnaéwock physical properties. 2
Classification of geophysical methods. Complex dspral researches. The
methodology of geophysical measurements.

Reflexive seismic (2D, 3D technology). Physical ibasEquipment. The

Lec 2 | methodology of fieldwork research. Processing artdrpretation of fieldwor 2
measurements. Prospective efficacy and applications
Refractive seismic. Physical basis. Equipment. Tethodology of fieldwork

Lec 3 |research. Processing and interpretation of fieldwoeasurements. Prospective 1
efficacy and applications.

Gravimetric methods. Physical basis. Equipment. Mie¢hodology of fieldworl}

Lec 4 |research. Processing and interpretation of fieldwoeasurements. Prospective 2
efficacy and applications.

Electric exploration methods. Physical basis. Eopgpt. The methodology of

Lec 5 | fieldwork research. Processing and interpretatibrfieldwork measurements. 1
Prospective efficacy and applications.

Well logging. The overview of methods. EquipmentieT methodology of

Lec 6 |research. The rules of fieldwork research resultegssing and interpretatign. 1
Applications.

Mining geophysics. Mining seismology. Mining seismiMining micro-

Lec 7 . . 1
gravimetric methods.

Total hours 10
. Number
Form of classes - project
of hours
The scope of a Project, conditions of creditingréiture.
Discussing the guidelines for the project titledraGmetrical methods.

Proj 1 | Gravimetrical anomalies measurements, solution ofimple and reverse 1
geophysical task (quantitative interpretation ofawymetrical anomalies).
Distribution of individual tasks for students.

Discussing the physical basis of gravimetric redearIntroduction of
Proi 2 methodology of determination of gravity anomalies Bouguer's reduction. 4
) Discussing the basis of quantitative and qualiéativerpretation of gravimetric
anomalies. Explaining how to solve simple and reegreophysical task.
Poi 13 Written test on discussed concepts of gravimetrtheods. Students’ individual 1
) work on a project.
Discussing the guidelines for the Project: Refr@cseismic. The interpretation
with the convergent time travel graphs (hodographs}thod. Distribution of

Proj 4 | individual project topics among students. Presgniie basis of physical seismic 3
research. Discussing the methodology of intergmtain the basis of convergent
time travel equations (hodographs).

Proi 5 Written test on discussed issues of refractivengeisStudents’ individual work 1

1 lona project.
Total hours 10




TEACHING TOOLS USED

N1.
N2.
N3.
N4.
N5.
NG6.
N7.

Informative lecture with the elements of prablkcture.

Multimedia presentations.

Discussion during lectures and projects.

The collection of fieldwork measurements ofvireetrical anomalies.

The collection of fieldwork measurements whkb tise of refractive seismic method.
Project preparation- report.

Consultations

EVALUATION OF SUBJECT EDUCATIONAL EFFECT ACHIEVEMEN TS

Evaluation (F —forming  Educational effect | Way of evaluating educational effect achievement
(during semester), P number
concluding (at semester
end)
P1 PEK_WO01-PEK_W06 The final grade for the exantha form of a
written test.
F1 PEK_UO1-PEK_UO03| The grade for project comptetend prope
merit.
F2 PEK UO01-PEK UO03| The grade for a written testludimg Project
issues.
P2 the final grade for the Project (the weighteerage of two projects : 50% of F1 and 50% of F2

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE :

[1] Burger H.R., Sheehan A.F., Jones C.H., 2006. lotbon to Applied Geophysics: Explorir
the Shallow Subsurface. W.W. Norton & Company, Inc.

[2] Drzezla B., Dubiski J., Fajklewicz Z., Goszcz A., Marcak H., Pilegk Zuberek W.M. (red.
1994. Poradnik geofizyka gorniczego. Tom 1. Wydatwwmd CPPGSMIE PAN. Krakow.

[3] Drzgzla B., Dubiski J., Fajklewicz Z., Goszcz A., Marcak H., Pilegk Zuberek W.M. (red.
1995. Poradnik geofizyka gorniczego. Tom 2. Wydaivwnd CPPGSMIE PAN. Krakéw.

[4] Drzezla B., Dubiski J., Fajklewicz Z., Goszcz A., Marcak H., Pilegk Zuberek W.M. (red.
1996. Poradnik geofizyka gorniczego. Tom 3. Wydatwd CPPGSMIE PAN. Krakow.

[5] Fajklewicz Z., 2007. Grawimetria stosowana. Wydatua AGH. Krakow.

[6] Fajklewicz Z. 1980, Mikrograwimetria gornicza. Wyetictwo Slask. Katowice.

[7] Fajklewicz Z. (red.), 1972. Zarys geofizyki stosomp Wydawnictwa Geologiczn
Warszawa.

[8] Jarzyna J., Bala M., Zorski T., 1999. Metody geddizotworowej pomiary i interpretacj
Wydawnictwa AGH. Krakéw.

[9] Kasina Z., 1998. Przetwarzanie sejsmiczne. Wydawni€entrum PPGSMIE PAN. Krakow.

[10] Kasina Z., 1998. Metodyka batlasejsmicznych. Wydawnictwo Instytutu GSMIE PA
Krakow.

[11] Lowrie W., 2007. Fundamentals of Geophysics. CatigariUniversity Press.

[12] Marcak H., 1994. Geofizyka gornicZlaskie Wydawnictwo Techniczne. Katowice.

[13] Mendecki A.J. (ed.), 1997. Seismic Monitoring innds. Chapman & Hall.

[14] Mortimer Z., 2004. Zarys fizyki Ziemi. WydawnictwsGH. Krakdow.

[15] Plewa S., 1972. Geofizyka wiertnicza. Wydawnictigsk. Katowice.
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SECONDARY LITERATURE:

[1] Fowler C.M.R., 2005. The Solid Earth. An Introdoctito Global Geophysics. Cambridge
University Press.

[2] Milsom J., 2003. Field Geophysics. John Wiley & Sdutd.

[3] Reynolds J.M., 2011. An Introduction to Applied aBdvironmental Geophysics. Wiley| —
Blackwell. John Wiley & Sons.

[4] Stenzel P., Szymanko J., 1973. Metody geofizycznédadaniach hydrogeologicznych i
geologiczno-igynierskich. Wydawnictwa Geologiczne. Warszawa.

[5] Telford W.M., Geldart L.P., Sheriff R.E., 1990. Ajgal Geophysics. Cambridge Universi
Press.

—
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SUBJECT SUPERVISOR (NAME, SURNAME, E-MAIL ADDRESS

dr inz. Anna Gogolewska, anna.gogolewska@pwr.wroc.pl

MATRIX OD CORRELATION BETWEEN EDUCATIONAL EFFECTSEGR SUBJECT
Applied Geophysics
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology

Subject Correlation between subject SUBJECT Programme | Teaching tool
educational educational effect and OBJECTIVES content number

effect educational effects defined far

the main field of study
PEK W01 K_W20 C1,C2 Lec1 N1-N3
PEK W02 K_W20 C3,C5 Lec 2-Lec 6 N1-N3
PEK W03 K_W20 C4 Lec 2-Lec 6 N1-N3
PEK W04 K_W20 C3 Lec 2-Lec 6 N1-N3
PEK W05 K_W20 C6 Lec7 N1-N3
PEK W06 K_W20 C3,C7 Lec 2-Lec 6, N1-N3
Proj 3, Proj 5

PEK UO1 K_U18 Cc7 Proj 1-Proj 5 N1-N5, N7
PEK U02 K _U18 Cc7 Proj 1-Proj 5 N1-N5, N7
PEK U03 K _U18 C8 Proj 3, Proj 5 N6




SEMESTER 5

FACULTY OF GEOENGINEEIRNING, MINING AND GEOLOGY

Group of courses: YES

SUBJECT CARD
Namein Polish: Podstawy Budowy Maszyn
Namein English: Introduction to Machine Construction
Main field of study: mining and geology
Level and form of studies: 1% level, part-time
Kind of subject: obligatory
Subject code: MMG5201

Lecture Classes Laboratory Project Seminar
Number of hours of 20 10
organized classes in
University (ZZU)
Number of hours of total 60 60
student workload (CNPS)
Form of crediting crediting crediting
with grade with grade
For group of courses marf X
(X) final course
Number of ECTS points 2 2
including number ¢ 1
ECTS points fd
practical (P) class
including number ¢ 2 0,5
ECTS points for dire
teacher-student contact
(BK) classefs

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES
The student is familiar with classical mechanicsgiltating motion, is able to interpret and analy
basing on physical laws — selected physita@nomena and processes related to classical miesizamn
oscillating motion; is familiar with issues concieg strength of materials, types of simple
compound stress, is able to determine constitugrgiress, and to determine the effort of matesihile
considering compound stress. The student knowgiplas of technical drawing and is able to a

them in machine construction record.

C1 Acquiring basic knowledge about mining machinergstouction and its application in the
subject ‘machinery systems in mining,” and in picetvhile operating the machinery and

SUBJECT OBJECTIVES

maintaining their production capacity.

C2 Understands the construction of a machine basinenrecord of the machine construction

features described in the machine operation manual.

5€



SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:
PEK_WO01 — Acquires knowledge than enables competence in promening of machir]
components and subassemblies.
PEK_ W02 — Acquires basic knowledge about mining machinengstruction that forms the hg
for further study of mining machinery systems.

relating to skills:
PEK _UO1 - Is able to assess strength of varied connectioremgsapplied in mining maching
(welded, bolted, pinned)
PEK _UO2 - Is able to develop kinematic and dynamic schefmpower transmissionystem ir
order to estimate basic kinematic quantities ofstesn and to formulate motion equations.

relating to social competences:
PEK_KO1 - Understands the importance of machinery in machisystems.

PROGRAMME CONTENT
Form of classes- lecture Number
of hours
Lec 1 |Key terminology in machine construction. 2
Lec 2 |Welded connections, strength calculation rulespgr&tion for project numb >
one.
Lec 3 |Basics of strength calculations for machinery congmis, preparation for proj 5
number two.

Lec 4 |Basic mechanical units characteristic in a machiek (force, torque, powe
work, angular and rotational speed etc.) Singlgesteand multiplestagy
transmission gears: cylindrical, bevel, worm etbhgir importance in machi 1
construction, ainof application, kinematic schemes. Determining b&giemati
guantities and other mechanical units.

Lec 5 |Planetary gears applied in power transmission systef mining machiner

schemes, kinematics, and sample calculations @ kerematic features. 2
Lec 6 |Describing components of mechanical systaterchining parameters. 1
Lec 7 |Mechanical vibration: key terminology, vibrationadysis in linear and rotatior 5
motion.
Lec 8 |Dynamics models in single-stage and multiestaansmission gear. 2
Lec 9 |Dynamics models of a compound dynamic system. 2
Lec 10 | Comprehension check, written works. 4

Total hours 20




Form of classes - project Number
of hours
Proj 1 |Selecting construction features for a commpomechanical system with weid 5
joints for varied brackets and different types ofladg. Selecting constructi
features for joints with fixed and loose pins. Dissing the selection of featu
team work on results analysis. Presentation oepts)

Proj 2 |Selecting constructiofeatures for a compound mechanical system witkedb| 5
pinned, frictional and welded joints for varied rhanical systems. Discussing
selection of features, team work on results analy&iesentation of projects.

Total hours 10

TEACHING TOOLSUSED

N1 Traditional form of lectures supported by varioudadtic devices (board, slides, ausisua
equipment)

N2 Comprehension check: written test with calculatagk and schemes drawing.

N3 Individual presentations of project work — discossi

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

Evaluation (F + Educational effect numbgr Way of evaluating edwuredi effect achievement
forming (during
semester), P
concluding (at
semester end

F1 PEK UO01, PEK_UO02 [Inquiring and discussn during project work, discussi
PEK KO1 and presentation of projects.

P PEK_WO01-PEK_WO02 |Written test in accordance to the lecture contents.
PEK_UO01

PRIMARY AND SECONDARY LITERATURE
PRIMARY LITERATURE:

[1] J. Dietrych i inni Podstawy Budowy Maszyn W N T Waawa cgs¢ |, I, i 11l
[2] Poradnik Irtyniera Tom drugi Zagadnienia Konstrukcyjne WNT Wansa
[3] W. Bartelmus Diagnostyka Maszyn Gérniczych Gorn@dkrywkoweSlask Katowice

SECONDARY LITERATURE:

[1] Katalog tarysk Tocznych SKF
[2] L. Muller Przektadnie Zbate WNT Warszawa

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)
prof. dr hab. inz. Walter Bartelmus, walter .bartelmus@pwr .wr oc.pl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®GR SUBJECT
I ntroduction to M achine Construction
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

mining and geology

Subject Correlation between subject Subject Programme | Teaching too
educational| educational effect and educationgl objectives content number
effect effects defined for main field of study
PEK_WO01 K_W24 C1,C2 Lecl-Lec 10 N1
PEK_W02 N2
PEK_UO1 K_U21 C1,C2 Lecl-Lec 10 N1
PEK_U02 Proj 1-Proj 2 N3
PEK_KO01 K_KO07 C1, C2 N1
N2
N3




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Name in Polish:Przerdbka kopalin |
Name in English: Mineral Processing |
Main field of study: mining and geology
Level and form of studies:1% level, part-time
Kind of subject: obligatory
Subject code:GGG5201
Group of courses:NO

Lecture Classes Laboratory] Project Seminar
Number of hours of organiz 20
classes in University (ZZU)
Number of hours of total 90
student workload (CNPS)
Form of crediting crediting
with grade

For group of courses mark
(X) final course

Number of ECTS points 3

including number ¢
ECTS points fc
practical (P) class

=

including number d 3
ECTS points for dire
teacherstudent conta

(BK) classe

[2)

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1. The student possesses basic knowledge of genemistiny (organic and inorganic) and phys
2. The student possesses elementary knowledge of atoggrand petrology.

3. The student possesses basic mathematical knowdedskills.
4. The student has mastered basic concepts of dgpakinining geology.

ics.

SUBJECT OBJECTIVES
C1.The objective of this course is to familiarise smts with basics of different types of process
methods and characteristic features of mineralgasiog including its description, analysis,
evaluation and comparison of separation results.

ng




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_WO01- Possesses knowledge and skills in the field ofnail processing characteristics.
PEK_WO02- Is familiar with the selection and applicationneéthods of ore deposits enrichment
order to obtain materials that are further usestéelworks, chemical industry, construction
materials industry etc.

relating to skills:
PEK_UO1- Is able to search for information about physaa physicochemical mineral
processing, evaluate and analyse it.
PEK_UO2- Is capable of proper selection and descriptiomiokral resources processing meth

relating to social competences:
PEK_KO1 - Is able to formulate and pass on the knowledgetgirocessing and use of mineral
resources and recyclable material.

n

PROGRAMME CONTENT

Form of classes - lecture Number
of hours

Lec 1 |[Introduction to the course, terms of crediting, thatter of mineral processif 2
From Big Bang to mineral deposits. Mmaké deposits and their characteri
features.

Lec 2 |Analysis, delineation and evaluation of separapoocesses. Separation descr|f 2
as enrichment. Separation described as classificati

Lec 3 |Comminution (size reduction). Screening. 2

Lec 4 |Hydraulic and pneumatic classification. 2

Lec 5 |[Separation in thin layer of medium (film separalioGravity separation (heg 2
medium separation).

Lec 6 |Magnetic separation. 2

Lec 7 |[Electrical separation. Separation with the usettional field.

Lec 9 |[Coagulation. Floculation.

2
Lec 8 |Principles of flotation. Flotation of mineral matds. 2
2
2

Lec 10 |Oil agglomeration and final test.

Total hours 20

TEACHING TOOLS USED

N1. Traditional form of lecture supported by multimegiresentations and discussions.
N2. Consulting




EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — forming| Educational effect | Way of evaluating educational effect achievem
(during semester), P — number
concluding (at semeste
end)
P PEK_WO01-PEK_WO0R
PEK _U01-PEK _UO02 Final written assessment
K_KO01

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Wills B.A., Mineral processing technology. Pergam@ress, 1983 (3rd edition) i wszys}
wydania nasgfpne)
[2] Blaschke Z. i inni, Gornictwo Cz.V. Zarys techndlogroceséw przer6bczych, Skrypt AQ
Krakoéw, 1983
[3] Laskowski J, Luszczkiewicz A., Przerobka kopalizbgacanie surowcow mineralnych. Sk
Politechniki Wroctawskiej, Wroctaw 1989

[4] Drzymala J.,Podstawy mineralurgii. Oficyna Wydawnicza PoliteikhnNroctawskiej, 2001
2004

[5] Kelly E.G., Spottiswood D.J., 1982. IntroductiorMaeral Processing, Wiley, New York

SECONDARY LITERATURE:

1994.

[1] Bolewski A., Manecki A. Mineralogia szczegdtowa. WRAE, Warszawa, 1993.

[2] Industrial minerals and rocks, 6th edition, D.DriGaditor), Soc. Min, Metall. Explor., Littletd
Col.,

[3] Manecki A. Encyklopedia mineratéw. Uczelniane Wydiéstwa Naukowobydaktyczng
Krakéw, 2004.

[4] Internet sites.

[5] Magazines on mineral processing.

prof. dr hab. inz. Jan Drzymata (jan.drzymala@pwr.wroc.pl)

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

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Mineral Processing |
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology

SUBJECT Correlation between subject SUBJECT Programme Teaching tool
EDUCATIONAL| educational effect and educationalOBJECTIVES content number

EFFECT |effects defined for main field of stu

PEK W01 K_W22 C1 Lec 1-Lec 10 N1, N2

PEK W02

PEK UO1 K_U19 C1 Lec 1-Lec 10 N1, N2

PEK _U02

PEK K01 K_KO07 Ci1




Kind of subject: obligatory
Subject code: GEG5204
Group of courses: NO

FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD

Name in Polish: Eksploatacja Odkrywkowa
Namein English: Surface Mining Technology
Main field of study: mining and geology
Level and form of studies: 1% level, part-time

ECTS points for dire

(BK) class¢|

[72)

teacher-student contact

Lecture Classes Laboratory] Project Seminar
Number of hours of 30 20
organized classes in
University (ZZU)
Number of hours of total 90 90
student workload (CNPS)
Form of crediting Examinatior crediting
with grade

For group of courses mark
(X) final course
Number of ECTS points 3 3

including number ¢

ECTS points fqr
practical (P) class
including number d 3 2

and mining.

Excel.

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES
1. Possesses fundamental knowledge of widely concemieithg, as one of the most important
fields of technology and human activity, knows peofis related to minerals search, sharing

2. Possesses knowledge of basic concepts of geologysystematized knowledge regarding
resources and minerals mining in Poland.
3. Is able to use Microsoft Office to prepare Word wlaents and work with the spreadsheet

mining conditions.

SUBJECT OBJECTIVES

CL1. Introduction to the deposit open pit exploitation.
C2. Introduction and explanation of problems relatedteéchnology of mechanized mining
machines of different types and size used in oftemiping.
C3.Becoming familiar with the relationships betweemapaeters characterising the geometry of
the workplace and the process of digging, contrglimachine work process in order|to
achieve the proper efficiency level and forecastihg efficacy in different geological |-

C4. Preparing students to particular tasks compleitiothe area of work technology and the
choice of technological system for the project x¢avation and carrying out technological
analysis of bucket-wheel excavator work.




SUBJECT OBJECTIVES

relating to knowledge:

PEK_WO0L1 Introducing to students basic issues obsitp mining with the use of the open pit met
and its importance in the country scale.

PEK_WO02 Introducing problems related to technolofynachine work in open pit mines (shari
exploitation, transport, placement) .

PEK_ W03 — Acquiring fundamental knowledge to omenthe choice of machines in order
achieve the proper efficiency level in differenblygical-mining conditions.

PEK_ W04 Being able to explain the basic systenmexpfoitation and the ways of performing min
works

hod

PEK_WO05 Being able to propose the choice of tedgioal system and the schedule of activitieg for

the excavation project — beginning with gettingesscto the deposit and stock deposit
ending with mineral exploitation.
PEK_WO06 Acquiring general knowledge related to Kettavheel excavator work technology

relating to skills:

and

PEK UOQ1 Is able to apply knowledge of open pit eitption of deposits while performing project

tasks and to present the results of work in thenfaf a completed project titled: “The

excavation project, bulldozer and bucket-wheel eattar work technology.”

PEK_UOQ2Is able to apply knowledge of open pit eitptmn of deposits while performing project

tasks and to present the results of work in thenfayf a completed project title
“Technological analysis of bucket-wheel excavat@sS.”

=

PEK_UO3 Is able to choose the proper technologigslem in the conditions of mining exploitation

beginning with getting access to the deposit amtingnwith the completing exploitation.

relating to social competences:
PEK KO1 Understands the importance of open piteatian of deposits as well as their worth for
economy of the country.

the

PROGRAMME CONTENT

Number
Form of classes - lecture
of hours

The scope of the course. The aim of the coursajitions of crediting, literature
Lec1 |contact with the teacher. Basic concepts, defimtiorelated to open pit 2
exploitation of deposits, basic technological syste

Basic technologies of open pit exploitation (coatins, cycle, mixed), the ways

Lec2 off dredging and exploitation.

Lec 3 | Bulldozers work technologies, the range @liaptions, divisions. 2

Efficiency work forecasting of bulldozers, the stahce movement, cooperation

Lec 4 with the base. 2
Bucket-wheel excavator work technologies, the raoigapplications, divisions

Lec5 . . o 2
according to different criteria.
Efficiency work forecasting of a bucket-wheel exatr using chosen methods,

Lec 6 . ) . 2
the resistance movement, cooperation with the base.

Lec 7 Scraper work technologies, basic parameters, tgeraf applications, division, 5
and efficacy.

Lec 8 Ripper work technologies basic parameters, theerafgapplications, division, 5

and efficacy

Lec 9 | Loader spoon work technologies the ranggplieations, division, and efficacy. 2




Lec 10

Multi-bucket-wheel excavator work technologies, ibgsarameters, the range
applications, division, and work principles.

Lec 11

Multi-bucket-wheel excavator work technotmgitypes of shortwalls.

Lec 12

Efficiency work forecasting of multi-bucket-wheelaavators, digging resistan¢

cooperation with the base.

Lec 13

Multi-bucket-chain excavators work techn@dsg

Lec 14

Efficiency work forecasting of a multi-bucket-chaiexcavators, digging

resistance, cooperation with a base.

Lec 15

Heaping in open pit mining, types of heaps, KTZapiag with the method of

direct tossing.

Total hours

Form of classes - project

Number
of hours

Proj 1

Organization of classes. The scope of the Projesfditions of crediting
literature. Distribution of topics among studemsscussing the guidelines for t

ne

project titled: “The excavation project, bulldozand bucket-wheel excavator

work technology.” Discussing the first stage of thmject task, determinin
mining area and also the issue of the multilevelagation embankment desi
on the slope.

g9
gn

2

Proj 2

Discussing the guidelines to the choice of a bukii@s a machine which enab
an access to the deposit. Discussing issues retateth overburden indire
heaping in the excavation neighbourhood and théddmer work efficiency
forecast.

les

Proj 3

Discussing the choice of a bucket-wheel excavatoa #asic machine used
mineral dredging, designing the division of an exdtin into floors. Discussin
the problem of bucket-wheel excavator work fordogstising JLC method an
its cooperation with car transport.

Proj 4

Students hand over projects- assessment and defersmeissing the scope
project 2. Distribution of individual topics amongtudents. Discussing t
guidelines for the project: “Technological analysis bucket-wheel excavat
SRs...”

ne
DI

Proj 5

The core of shortwall system, discussing Basic mpatars of a shortwa
defining the dredging radius and the angle of imation of dredging jib in th
function of dredging height and limit angles of thelination of the sid
embankment of a shortwall in the function of itsghe Determining maximun
distance of an axis of an excavator route fromrivdkeside embankment in t
function of shortwall height and presumed inclioatiof a side embankmet
determining the minimum inclination of a side emkraent in the function of
shortwall height and the distance of an axis okacavator route from intern
side embankment

=S

ne

Proj 6

Discussing the outer bottom width of a shortwalthie function of bottom oute

angle of rotation of a dredging jib; the outer tefdth of a shortwall in th
function of top outer angle of rotation of a dreugiib, the inclination of a sid
embankment and the height of a shortwall. Detemmginhe outer top width of
shortwall in the function of the outer bottom angferotation of a dredging jik
the inclination of a side embankment of a shortwdden the inner top angle
rotation of a dredging jib equals®0

Proj 7

Determining the width of a shortwall in the functiof the outer bottom angle
rotation of a dredging jib, with the limiting slopef a side embankme

depending on the height of a dredging floor togetti¢h the limiting slope of




forehead embankment of a shortwall in the functibits height.

jib structure.

Determining two maximum values of a take: consmgrihe slope of th
forehead embankment because of the ability to dowhe forehead of shortwall
and because of the possibility of the contact dfexdging jib structure with the
Proj 8 |upper edge of the second level in a shortwall. Dateng the angle aof 2
inclination of the jib structure axis in the furasti of the height of a bucket wheel
axis and also the angle describing the dimensioa lofver piece of a dredging

Forecasting the SRs efficacy considering particgtaups of factors, determining
the individual digging resistance and digging foneegiven geological-minin

Proj 9 conditions. The final calculations concerning sided forehead shortwalli, 2
discussing the graphic form of a project.

Proj 10 | Student hand over Project — assessmerdefadce. 2
Total hours 20

TEACHING TOOLSUSED

N1. Form of lectures —traditional, illustrated byltimedia presentations with the use of audio-Mis
equipment, with short educational films in the aséaachine work technology.
N2. Discussion during lectures and project classes

N3. Preparing Project in the paper form.
N4. Defence of projects — written or oral

N5.Consultations

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

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

Educational effect
number

Way of evaluating educational effect achievem

ent

F1, P1

PEK_UO1, PEK_UO03

F1.1 The grade for commietind proper mer
of a project
F1.2 The grade for the project 1 defence —writt
or oral
P1 The final grade for the project (tf
weighted average of1.1 — 50% and F1.2
50%)

e

F2, P2

PEK_U02, PEK_U03

F2.1 The grade for compdetind proper mer
of a project
F2.2 The grade for the project defence —writter
oral
P2 The final grade for the project 2 defen
(the weighted average 6.1 — 50% and F1.2
50%)

—

1 or

ce

P3

PEK_WO1-PEK_WO06

P3 The final grade for the ekamform of a tesf




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Hawrylak H., Jargbek M., Sieczyski A., Sobolski R. MASZYNY | PRACE POMOCNICZE
W GORNICTWIE ODKRYWKOWYM
[2] Kotkiewicz W., ZASTOSOWANIE MASZYN PODSTAWOWYCH
W GORNICTWIE ODKRYWKOWYM
[3] Pod red. K. Strzodki, J. Sajkiewicza, A. Dunikovesio GORNICTWO ODKRYWKOWE

Tom |
[4] Glapa W., Korzeniowski J.I., MALY LEKSYKON GORNICTW ODKRYWKOWEGO,
Wydawnictwa [ Szkolenia Gornicze Burnat

& Korzeniowski, Wroctaw 2005

[5] Wisniewski S., i in. PROJEKTOWANIE WYDAJNSCI UKEADOW TRANSPORTU
SAMOCHODOWEGO, Zeszyty problemowe, Centralnyr@ek Badawczo-Projektowy
Gornictwa Odkrywkowego Poltegor, Wroctaw

[6] Kasztelewicz Z.: VEGIEL BRUNATNY — OPTYMALNA OFERTA ENERGETYCZNA
DLA POLSKI. Redakcja ,Gornictwo Odkrywkowe”. PPWBpgatynia-Wroctaw 2007

[7] Korzeniowski J... GORNICTWO ODKRYWKOWE : RUCH ZAKADOW
EKSPLOATUMACYCH ZtOZA KOPALIN, 2010

[8] Kasztelewicz Z.: REKULTYWACJA TERENOW POGORNICZYCHV POLSKICH
KOPALNIACH ODKRYWKOWYCH. Fundacja Nauka i Tradycje Gornicze
z siedzilp Wydziat Gornictwa i Geoikynierii Akademii GArniczo-Hutniczej im. Stanistaya
Staszica w Krakowie. Krakéw 2010

[9] Bgben A.: MASZYNY | URZADZENIA DO WYDOBYWANIA KOPALIN POSPOLITYCH
BEZ UZYCIA MATERIALOW WYBUCHOWYCH. Krakéw : AGH Uczelniae
Wydawnictwa Naukowo-Dydaktyczne, 2008

[10] Koziot W., Uberman R., TECHNOLOGIA | ORGANIZACJA TASPORTU
W GORNICTWIE ODKRYWKOWYM, Krakéw : Akademia GérniczHutnicza, 1994

[11] Czasopisma: \giel brunatny, Gérnictwo Odkrywkowe

SECONDARY LITERATURE:

[1] Kasztelewicz Z.: POLSKIE GORNICTWO ®GLA BRUNATNEGO. Zwhzek
Pracodawcow "Porozumienie Producentéwegll Brunatnego" w Belchatowie ; red.
"Gérnictwa Odkrywkowego", 2004

[2] Gornictwo i Geologia, Prace Naukowe Instytutu Gétmma Politechniki Wroctawskiej. Studia
i Materiaty

[3] Interdyscyplinarne zagadnienie w goérnictwie i gedlo pod red. J. Drzymaty
i W. Ciezkowskiego, Oficyna Wydawnicza Politechniki Wroctdiej

[4] Kasztelewicz Z.: REKULTYWACJA TERENOW POGORNICZYCHN POLSKICH
KOPALNIACH ODKRYWKOWYCH [monografia]. Fundacja Naaki Tradycje Goérnicze
siedzily Wydzial Goérnictwa i Geoitynierii Akademii Gorniczo-Hutniczej im. Stanistaya
Staszica w Krakowie, 2010

[5] Czasopisma: Przegl Gorniczy, Polityka Energetyczna
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MATRIX OD CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT

Surface Mining Technology

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

mining and geology

SUBJECT Correlation between subject SUBJECT Programme content Teachin
EDUCATIONAL educational effect and | OBJECTIVES tool
EFFECT educational effects defined number
for the main field of study
PEK_WO01 K_WO07 C1l Lec 1, Proj 1 N1, N2
PEK_W02 C1,C2 Lec 2-Lec 15, N1, N2,
K_WO7, K_WI19 Proj 1, Proj 4 N5
PEK_WO03 Cc2,C3 Lec 4-Lec 14, N1, N2,
K_WO07, K_W19 Proj 3-Proj 5 N5
PEK_WO04 C2,C3 Lec 2, Lec 15, N1, N2,
K_W07, K_W08, K_W19 Proj 1-Proj 3 NE
PEK_WO05 C3,C4 Lec 2, Lec 3-Lec 7,| N1, N2,
K_WO7, K_W08, K_W19 Proj 1-Proj 4 N3, N5
PEK_WO06 C3,C4 Lec 10-Lec 12, N1, N2,
K_WO7, K_W19 Proj 4-Proj 9 N3, N5
PEK_UO1 K U05, K U17 C4 Lec 3-Lec 6, N1-N5
— — Proj 1-Proj 4
PEK_UO02 c4 Lec 2, Lec 10-Lec 12} N1-N5
K_U05, K_U17 Proj 4-Proj 10
PEK_UO03 C2,C3,C4 Lec 2-Lec 15, N1, N2,
K_U17 Proj 2-Proj 3, N5
Proj 6-Proj 9
PEK_KO1 K_KO1, K_K02 c1 Lec 1-Lec 2 Nt D2




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY

Namein Polish: Miernictwo Gornicze
Namein English: Mining Surveying

Main field of study: mining and geology

Level and form of studies: 1* level, part-time

Kind of subject: obligatory
Subject code: GKG5201
Group of courses: NO

SUBJECT CARD

Lecture

Classes

Laboratory

Project

Seminar

Number of hours of
organized classes in
University (ZZU)

20

20

10

Number of hours of total
student workload (CNPS)

60

60

30

Form of crediting

crediting
with grade

crediting
with grade

crediting
with grade

For group of courses mark
(X) final course

Number of ECTS points

including number g
ECTS points fd
practical (P) class

=

including number ¢
ECTS points for dire
teacher-student cont
(BK) classe

Ct
hCt

(72)

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES
mathematical issues in engineering sciences.

one of a man’s technological and economic actwitie
3. The student is familiar, at elementary level, vétigineering geodesy and computer science

1. The student is familiar, at basic level, wittathematical analysis essential for comprehel

2. The student is familiar, at elementary level, witiderground and surface mining issues,

SUBJECT OBJECTIVES

activities as a part of an operating scheme ofrangicompany.
C2 Acquiring knowledge about characteristics and thpdrtance of performing traditional geod

C1 The objectie of the course is to familiarise the students vighal conditions for geodgd

measurements in underground mining sites and wihuse of satellites in surface mining sitd
C3 Gaining the ability to create and use basic sungylocuments and their processing in
especially analogue and digital maps in undergraneisurface mining sites. @ang the ability
to design engineering tasks and to perform geodas@surements connected with rational
safe management of a mineral deposit.

S.



SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_WO01- Is familiar with basics of legal conditions fmine surveying as a part of a mining
activity, its importance and tasks related to rsi@and safe management of a mineral depd
PEK_WO02- Knows essential things about traditional andli#&tgeodesic surveying, iccurac
and documenting.
PEK_WO03- Is aware, at basic level, of the importance of @ols in industrial companig
management (incl. mining) and of GPS technologpi@irammetry to obtain spatial data.
PEK_WO04- Knows how to plan countershaft works in mining@siin order to reach deposit
prepare it for excavation.

relating to skills:
PEK_UQO1- Is capable of independent and group work on gagodrirveying, applyingnodert
surveying techniques in underground and surfacenguisite, documenting anessessin
progress in excavation works as well as controljiagmetrical condition of mining machin

and equipment.
PEK_UO2- Has preliminary skills to plan engineering tasktated to mining and surveyi
connected with countershaft works in mining sites.
PEK _UQO3- Is able to use ArcGIS ESRI suite in an effecawel expaned way. The student
able to plan, conduct and develop GPS surveyingaaaty/se its results.

relating to social competences:
PEK_KO1- Is aware of the importance of mine surveying anditfileence it has on prog
functioning of a mining company.
PEK K02 - Is able to use and pass on acquired knowledgeatmge the deposit in anganise
and safe way.

sit.

ES

hnd

PROGRAMME CONTENT

Form of classes - lecture Number
of hours

Lec 1 [Importance and tasks of surveying department iretgrdund and surface min 2
sites, legal conditionddorizontal control points and vertical control netw in
underground and surface mining.

Lec 2 [Mining maps. Ways of developing, updating, dividargd compiling the maps.

Lec 3 [Surveying control of extraction in underground andace mining sites.

Lec 4 [Vertical and horizontal orientation of undergrounihing sites

Lec 5 [Countershaft issues, management of excavation wepksial surveying.

NIWINININ

Lec 6 |GIS basicsKey definitions and terminology, the role of gedoimmation systen
for implementing IT solutions in management, degisi support and automat
of planning.

Lec 7 [Digital Maps Systems: methods of data capturinglating, storing and sharif 2
Analytic and digital photogrammetry. Digital temanodels (DTM)

Lec 8 |Data bases. Basic information, structure, integnatvith spatial data. 2
Lec 9 [Structure of raster and vector images. Structurentd@grated geaformatior 2
systems

Lec 10 |Standardization in GIS systems. Further developraedt application in minip 2
Examples of implementation.

Total hours 20




Form of classes - laboratory

Number

of hours

Lab 1 | Defining the scope of laboratory classes, termgrefliting and literature. G 2
systems concept. Key issues: spatial and desaiplita capture dnstorage i
GIS systemdPrinciples of GIS systems on the example of a ssfeapplication |-
introduction to ArcGIS ESRI suite (ArcMap, ArcCaigl ArcToolbox
Discussing maps, data layers, table of contenévjguw, maps’ layout.

Lab 2 |Designing and constructing gbase for mining area (each participant of 2
laboratory has assigned mining area). Creating Ggters for the given ard
Crating map document.

Lab 3 |Work on raster data, key issues: geo-referencirag, pnojection, spatial coverage 2

Lab 4 |Spatal data. Object digitalisation and modificatiolmncerning coordinate systg 2
Importance of topology in GIS and its principles.

Lab 5 |Maps editing. Crating a map layout with captionsesenting and assessing 1 2
layouts. Creating a thre#imension model of a mining area. Presenting
assessing structure of a 3D mining area.

Lab 6 |Forecasting and analysing conditions for GPS an@RASS satellite research. 2

Lab 7 |GPS surveying in land inventory. Digital object aldtase. Object and attribyte. 2
Functioning of GPS code receivers (object positigrand navigating).

Lab 8 |Land surveying, singleeint positioning, differential GPS, object survayiwith 2
the use of object data base.

Lab 9 |Processing and post-processing of GPS measurements. 2

Lab 10 |Converting geostationary coordinates (B, L, h) i@&ortesian coordinates (X, Y, 2
and inverse converting.

Total hours 20
Form of classes - project Number
of hours

Proj 1 [Presenting scope of projects and terms of credifingfributing individual proje 2
titled ‘Surveying control of excavation in lignisurface mining site’. Appointit
location on an analogue map and developing veeetion.

Proj 2 |Determining the area for cross-section with theliagfion of mechnical methog 2
with the use of digital planimeter, and analytictioel. Calculating the amount
removed waste, excavated coal and uncovered ceallyrfor excavation
general and in reporting period.

Proj 3 |Assigning individual project titled ‘Veital orientation of underground mini 2
sites’. Calculating benchmark height on the oag&ah level with accura
analysis. Developing basic trig data.

Proj 4 |Assigning individual project titled ‘Horizontal @mtation of underground mini 2
sites byWeisbach method'. Individual calculation of coomties for the select
points in mine control network on the orientatiendl.

Proj 5 [Assigning individual project titled ‘Developing auntershaft plan simple an 2
complex countershaft. Determiningigies and lengths for excavation work
simple countershaft. Technical drawing of the cetstitaft. Developing basic t
data.

Total hours 10




TEACHING TOOLSUSED

N1. Informational lecture with the elements of problbased lecture.

N2. Multimedia presentations with the use of audiataisdevices.

N3. Laboratory and project work — participants preparnéten reports on the developed project
N4. Consultations.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

Uy

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

nt

P1 Written test credited with grade in accordancéh t
PEK_WO01-PEK_WO04 [programme contents

F1 — test on mine surveying

F2 —test on GIS basics

60%, F2-30%)

P1 - Final grade for lecture (weighted average F1f

P2 F1 — grade for form and adequacy laborator
PEK_UO1-PEK_UO3 [reports and projects’ basic trig data

F2 —Grade for presenting issues from the report
from basic trig data

P2 — final grade for laboratory and project work
(weighted average mean derived from F1-70% an

0 F2-

30%)

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1]

[2]
[3]

[4]

[5]
[6]

[7]
[8]

[9]
[10]

[11]

Zygmunt Kowalczyk: Miernictwo gornicze cz. 1 ,Pomyasytuacyjnowysokaciowe kopah”.
WydawnictwoSlask Katowice 1968;

Zygmunt Kowalczyk: ,Orientacja kopal WydawnictwoSIask Katowice 1965;

Ustawa z dnia 4 lutego 1994 roku. Prawo geologidzgérnicze (Dz. U Nr 27, poz. 96
pézniejszymi zmianami),

Rozporadzenie Ministra Gospodarki z dnia 19 czerwca 208 rw sprawie dokumenta
mierniczo-geologicznej (Dz. U. Nr 92, poz. 819),

Polskie Normy,

Wiodzimierz. KietbasiewiczCwiczenia z miernictwa gérniczego i ochrony terendy
gornictwie, Skrypt PWr.1979r.

Januszewski J., 2006: Systemy satelitarne GPSleGalinne, Wydawnictwo Naukowe PW
Warszawa.

Lamparski J., 2001: NAVSTAR GPS od teorii do pr&ktyWydawnictwo Uniwersytef
Warmiasko-Mazurskiego, Olsztyn.

Materiaty z wykladow i instrukcje laboratoryjne.

Gazdzicki J.: Leksykon geomatycznyl-exicon of Geomatics. Polskie Towarzystwo Inforni
Przestrzennej, Warszawa 2002.

Longley P. A., Goodchild M. F., Maguire D. J., RtiD.W., 2006: GISTeoria i praktyk




(Geographic Information System darScience), Wydawnictwo Naukowe PWN, Warsz
2006.

[12] Litwin L, Myrda G., 2005: Systemy Informacji Geofjcanej. Zaradzanie danyn
przestrzennymi w GIS, SIP, SIT, LIS, Wydawnictwadlide;

SECONDARY LITERATURE:

[1] Poradnik Gérnika Tom 1.

[2] Dni Miernictwa Gornézego i Ochrony Terenéw Gorniczych. Prace naukow@. Gerid
Konferencje. Wydawnictwo GIG Katowice.

[3] Przeghd Gérniczy, Miesicznik, Wyd. SIOTIG ZG, Katowice

[4] Ustawa o zagospodarowaniu przestrzennym (Dz.U.r198489 poz. 415)

[5] Ustawa z dnia 4 lutego 1994 rPrawo geologiczne i gérnicze (t.j. Dz.U. z 2006228, poz
1947 ze zmianami).

[6] Ustawa o ochronie i ksztattowanitodowiska z 31 stycznia 1980 roku (tekst jedndiig/U. 2
1994r. Nr 49 poz. 196).

[7] GEODETA - Magazyn geoinformacyjny.
[8] GPS World Magazine.
[9] Internet.

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)
mgr inz. Andrzej Dudek, (andrzg .dudek @pwr .wroc.pl )

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Mining Surveying
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology

SUBJECT Correlation between subjecf SUBJECT Programme | Teaching too
EDUCATIONAL educational effect and OBJECTIVES content number

EFFECT educational effects defined for

main field of study

PEK_WO01

PEK_W02 K_W12, K W27 C1,C2 Lec 1-Lec 10[ NI1,N2

PEK_WO03

PEK_WO04

PEK_UO1 K_U10, K_U24 C3 Lab 1-Lab 1 N3,N4

PEK_U02 K_KO04, K_K07 Proj 1-Proj 5

PEK_UO03

PEK_KO1 PEK_KO

™NJ




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Namein Polish: Technika Strzelnicza
Namein English: Blasting Technique |
Main field of study: mining and geology
Level and form of studies: 1% level, part-time
Kind of subject: obligatory
Subject code: GGG5205
Group of courses. NO

Lecture Classes Laboratory] Project Seminar
Number of hours of organiz 20
classes in University (ZZU)
Number of hours of total 60
student workload (CNPS)
Form of crediting crediting
with grade
For group of courses mark
(X) final course
Number of ECTS points 2
including number ¢ 1
ECTS points fq
practical (P) class
including number d 2
ECTS points for diregt
teacher-student contact
(BK) classes

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES
1. The student needs to be familiar with chemistryyspds, technical mechanics, strengtt
materials and mining geotechnical engineering inimgj.
2. The student needs to be familiar, on elementargljewvith bag issues of underground 4
surface mining technologies.
3. The student has acquired the list of names charstatgfor and operative in mining.

SUBJECT OBJECTIVES

C1 Acquainting with the role and tasks of blastinght@que in underground and surface imghandg
engineering works.

C2 Acquiring and comprehending explosion mechanicsi@nidpact, especially on the rock mag

C3 Acquiring theories about the impact of explosiortlo® rock mass.

C4 Getting familiar with blasting devices — list ofmas, classificatio, symbols and principles
their use.

C5 Getting familiar with issues connected with thduehce of blasting works on the surround
of a surface mining site.




SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:
PEK_WO01 - Has acquired the knowledge about the role asicstaf blasting technique in
underground and surface mining and in engineerioigksv

PEK W02 - Is familiar with explosion mechanics and its aop especially on the rock mass.
PEK_WO03 - Knows and comprehends theories about the ingfaetplosion.
PEK_WO04 - Has acquired the knowledge about blasting deséeein mining, list of names,
classification, symbols and principles of their.use

PROGRAMME CONTENT
Form of classes- lecture Number
of hours

Lec 1 |Course contents, terms of crediting, literature. 1
Key terminology and definitions related to blastteghnique.

Lec 2 |Blasting materials, detonation and other stagexplosion, properties. 2

Lec 3 [Physical impact of the explosive charge in the noelss.

Lec 4 |Properties of rocks and their charactecidBatures with relevance to a blas 1
technique

Lec 5 |Blasting excavations — classification and constounct 1

Lec 6 |Blasting devices in miningelassification, characterization, requirements, lsyig 2
and use.

Lec 7 |Primary and secondary explosiveslassification, characterization, requireme )
symbols and use

Lec 8 |Blasting equipment and its use. 1

Lec 9 |[Blasting technique in underground miningverks principles, explosive charg 2
types, initiation, operating in the rock mass

Lec 10 |Blasting technique in underground minindpkasting operations in drifts and la 1
diameter workings.

Lec 11 |Blasting technique in underground mining blasting works in shafts, dirg 1
exploitation sites; special blasting

Lec 12 |Blasting technique in surface miningierks principles, explosive charges, ty, )
initiation, operating in the rock mass.

Lec 13 |Blasting technique in surface miningmethods of blasting, technologies: bl 1
forming, aggregate forming, splitting:

Lec 14 |Blasting in engineering works 1

Lec 15 |Dangers connected with blasting techniques adaptedning 1

Total hours

20




TEACHING TOOLSUSED

N1.Informational lecture with the elements of problbased lecture.
N2.Multimedia presentations.

N3.Discussion as a part of a lecture.

N4.Consultations.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

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

end)

P PEK_WO01 - PEK_WO04 P1 Final crediting grade arotten test

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1]
[2]

[3]
[4]

[5]
[6]

[7]
[8]

[9]

[10] Poradnik Gérnika, tom II. Wydlask, 1971.
[11] Ryncarz T. Zarys fizyki gorotworslaskie Wyd. Techn., Katowice 1993.
[12] Sztuk H.,Sniezek J., Wojtkiewicz H: Technika urabiania skat. Wi#Vr. 1980.

SECONDARY LITERATURE:

Batko P. i inni: Gornicze materiaty wybuchowe. W@kntrum PPGSMIE PAN. Krakow, 199
Batko P. i inni: Technika Strzelnicza, tom |. Gaze srodki strzatlowei sprzt strzatowy
Uczelniane Wydawnictwa Naukowo — Dydaktyczne. Krak®999.

Bonarek J., Goc S., Kula J., Siemianowski J., GoBtizatowy, WydSlask, Katowice, 1999.
Glapa W., Korzeniowski J.I., Maly Leksykon GorniegwDdkrywkowego, Wyd. i Szkoler
Gornicze Burnat & Korzeniowski, Wroctaw, 2005.

Hobler M: Badania fizykomechanicznych wiascicskat. Wyd. PWN. 1977.

Hobler M: Projektowanie i wykonywanie robot straelrych w gérnictwie podziemnym. Wy
,Slask”. 1982.

Korzeniowski J., Onderka Z., Rolyagtrzelnicze w gérnictwie odkrywkowym, Wyd. i S#&nig
Gornicze Burnat & Korzeniowski, Wroctaw, 2006.

Onderka Z., Sieradzki J., Wizner J., Technika $tieea, tom Il. Wplyw robét strzelniczych
otoczenie kopal odkrywkowych. Uczelniane Wydawnictwa Naukow®ydaktyczne. Krakoy
2003.
Pininska J., Whéciwosci wytrzymatgciowe i odksztatceniowe skat, Zaklad Geomechd
Instytut Hydrogeologii i Geologii tynierskiej, Wydziat Geologii Uniwersytetu Warszavego
Warszawa 1994.

[1]

[2]
[3]
[4]
[5]

[6]

Bieniawski Z. T., Engineering Rock Mass Clasifioas.Wilej et $ns,Intersc.publication.N
1989

Cybulski W., Krzysztolik P: Strzelanie elektrycanegdrnictwie. Wyd. Slask”. 1970.
Gustafsson R., Swedish blasting technik, SPI, Guthey, Sweden, 1976.

Hemphill G.B., Blasting operation, McGraw-Hill Bodkompany, New York, 1981.

Hoek E., Brown E. T., Underground Excavations irtliRmstitution of Mining and Met.. Lond
1980.

Olofson S., Applied explosives technology for comstion and mining, APPLEX, Sweden.

a



[11] Normy:

- PN-C-86020: 1994 Gornicze zapalniki elektrycAMymagania.
- PN-C-86024: 1994 Gornicze zapalniki elektrycZpedziat i oznaczenia.

- BN-80/6091-42: GOrnicze materialy wybuchowe. ©bdinie parametrowzytkowych.
- BN-89/6091-45/01: Goérnicze materiaty wybuchowestanowienia ogolne.

- BN-89/6091-45/02: Gornicze materiaty wybuchowed®&at i oznaczenia

[7] Onderka Z: laynieria Strzelnicza, G#¢ 1. Podstawy teoretyczne. Skrypt AGH. Krakow, 19]

[8] Rozporadzenie MGPIPS z dnia 01.04.2003 r.. w sprawie raegwania i uywaniasrodkow
strzatowych i spru strzalowego w zaktadach gérniczych (Dz.U. Nf7@3655).

[9] Sulima — Samujtto J: ltynieria Strzelnicza, G#¢ 11 Ill. Skrypty AGH. Krakow, 1979.

[10] Takuski S: Roboty wiertnicze i strzelnicze w szyhhad/yd. AGH. Krakéw, 1969.

9.

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)

dr inz. Macig Madziarz, maciej.madziar z@pwr.wroc.pl
dr inz. Henryk Sztuk, henryk.sztuk @pwr .wroc.pl

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Blasting Techniquel
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology

SUBJECT Correlation between subject SUBJECT Programme | Teaching tool
EDUCATIONAL educational effect and | OBJECTIVES content number
EFFECT educational effects defined
for main field of study
PEK_WO01-PEK_WO04| K_W19, K_W26, K_W34 C1-C5 Lecl-L&cl N1-N4




SEMESTER 6

FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Namein Polish: Odwadnianie Kopal
Namein English: Mine Dewatering
Main field of study: mining and geology
Level and form of studies: 1% level, part-time
Kind of subject: obligatory
Subject code: GGG6205
Group of courses. NO

Lecture Classes Laboratory Project Seminar
Number of hours of
organized classes in 20 10
University (ZZU)
Number of hours of total
student workload (CNPS) 30 60
Form of crediting Examination crediting

with grade

For group of courses mark
(X) final course

Number of ECTS points 1 2

including number of
ECTS points for
practical (P) classe

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

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES
1. The student knows basics of hydrogeology
2. The student can read topographical maps concelainighypsometry
3. The student can use EXCEL

SUBJECT OBJECTIVES

C1 The aim of the course is to prepare studengslie specific tasks related to mine dewatering|and
to protect them from the dangers of water

C2 The aim of the course is to familiarize studevith the impact of mine dewatering process on|the
environment and ways to minimize it




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_WO01 The student has knowledge concerning wegef deposits and mines
PEK_WO02 The student knows how to determine the anpfimine dewatering on the environment
PEK W03 The student knows the methods of mine demat and knows how to protect them fr
the dangers of water
PEK_WO04 The student knows how to protect the enwrent against the negative effects of m
dewatering

relating to skills:

PEK _UO01 The student can calculate the flow of wadter into a mine and design surface dewatg
system

PEK_UO2 The student can calculate the flow of uwdésr into a mine and design well barrier syst

PEK_UO3 The student can design a surface and urderd pump station in mine dewatering syst¢

relating to social competences:

PEK_KO1 The student is aware of the importanceooftechnical impact of mining activities,
connected with its impact on émgironment and responsibility
for decisions which are undegtakvhile these activities

ne

ring

em
2m

PROGRAMME CONTENT

Number

Form of classes - lecture
of hours

Lec 1 | Deposits watering and water problems in mining. 2

Lec 2 | Underground water appearance and hydrogeologiogkpties of a rock mass 1

Lec 3 | Recognition and documentation of hydrogeologicaldtiions 1

Lec 4 | Basic rules of underwater filtration and wdttalance in depression cone 1

Lec 5 | Methods for determining the size of water inflowimines

Lec 6 | Computer modelling of geofiltration processes conicgy dewatering

Lec 7 | Mines dewatering by the usage of mine method

Lec 8 | Mines dewatering by the usage of well method

Lec 9 | Hydraulic calculation of well systems

Lec 10| Mines dewatering by the usage of open method arfidcgudewatering

Lec 11| Bings dewatering and special methods of mines daingt

Lec 12| Water endangers - recognition and counter action.

Lec 13| Water mine damages

Lec 14| Water problems concerning open-cast mines liquodati

RiR|RR|R[NMNRIN[N| -

Lec 15| Water problems concerning underground mines ligioda

N
o

Total hours




. Number
Form of classes - project

of hours
. . | Transfer of output data to sub-projects of an exammpen-cast mines dewatering
Proj 1 . - 2
and their preliminary treatment
Proj 2 Development_of design system concerning ditcheathirey which protect a mine 2
from the rain inflow
Proj 3| Counting underwater inflows to an open-caisie 2
Proj 4| Design of dewatering well barriers 2
Proj 5| Designing a surface and underground punjosta 2
Total hours 10

TEACHING TOOLSUSED

N1. Type of lectures - traditional, illustrated Wimultimedia presentations, with the usage
audiovisual equipment

N2. calculations were performed with Excel progi@ml specialized software HYDRON 1

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

Evaluation (F — forming| Educational effect number  Way of evaluating educational effect
(during semester), P — achievement
concluding (at the end of
semester)
P PEK_WO01-PEK_WO04 P1.Final grade of written tesbading to
the given scope of material
F, P PEK_U01-PEK_UO03 F2 grades from four projeetsggmance
P1.Final grade from the project - mean of
constituent grades

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:
[1] Bieniewski J. — Odwadnianie kopalPolitechnika Wroctawska Publishing Wroctaw 1983
[2] Gabryszewski T., Wieczysty A. — tdjia wod podziemnych, Arkady Warszawa 1985 r.
[3] Pazdro Z. - Hydrogeologia ogélna, Wydawnictwa Ggupne Warszawa 1977 r
[4] Rogaz M., Hydrogeologia kopalniana z elementami hydrdggidogdlnej, Pub. GIG
[5] Katowice 2005 r.

[6] Wilk Zb. (red.) -Hydrogeologia polskich zt6 kopalin i problemy wodne goérnictwa.

Uczelniane Wydawnictwa Naukowo-dydaktyczne, KralkZi3 r

SECONDARY LITERATURE:
[1] Poradnik hydrogeologa

[2] Sawicki J. - Zmiany naturalnej infiltracji opaddve dvarstw wodongnych pod wplywem
gtebokiego drenau. Oficyna Wydawnicza Politechniki Wroctawskiej, @¢taw 2000 r.

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)
dr inz. Janusz Fiszer, (janusz.fiszer @pwr .wroc.pl)

of



MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Mine Dewatering
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology

SUBJECT Correlation between subject| SUBJECT Programme Teaching tool
EDUCATIONAL educational effect and OBJECTIVES content number
EFFECT educational effects defined fo
main field of study
PEK_WO01 K_W28 C1, C2 Lec 1-Lec 4 N1
PEK_ W02 K_ W28 C1, C2 Lec 5-Lec 6 N1
PEK_WO03 K_ W28 C1, C2 Lec 7-Lec 12 N1
PEK W04 K_ W28 C1, C2 Lec 13-Lec 15 N1
PEK_UO1 K_U25 C1, C2 Proj 1-Proj 2 N2
PEK_U02 K_U25 C1, C2 Proj 3-Proj 4 N2
PEK_U03 K_U25 C1, C2 Proj 5 N2
PEK_ K01 K_K02 C1, C2




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY

SUBJECT CARD

Name in Polish: Eksploatacja Podziemna

Name in English: Underground Mining Technology

Main field of study: mining and geology
Level and form of studies: 1*' level, part-time

Kind of subject: obligatory
Subject code: GGG6206
Group of courses: NO

Lecture

Classes

Laboratory

Project

Seminar

Number of hours of
organized classes in
University (ZZU)

30

20

Number of hours of total
student workload (CNPS)

90

90

Form of crediting

Examinatio

crediting
with grade

For group of courses mark
(X) final course

Number of ECTS points

including number of
ECTS points for
practical (P) classe

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

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES

1. The student has an elementary knowledge conceminigg in a wider aspect, as one of the
most important areas of technical and human ecanantivity
2. The student has mastered the basic concepts obgyeaind has systematic knowledge of
resources and production of mineral raw materiaRadland.
3. The student can use Microsoft Office to prepareudants in Word and can also work with

Excel programme.

C2. Presenting and explaining the issues related toosiesp development, design anhd

SUBJECT OBJECTIVES
C1. Familiarizing students with the issues of undergcbmining.

performance of shafts and roadways and chambevaixcas.

C3. Presenting and explaining the issues related ¢o division of excavating systems fpr

different types of deposits and analysis of exdamasystems used in coal, salt and metal

ores mines.

C4.Preparing students for performance of specific gask concerning work technology and
selection of mining equipment for the project oakcmine excavation wall implementation,
and a preparatory department in copper ore mirmggalath the economic analysis.




SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK_WO01 The student knows the issues concerningrgnound deposits excavations of coal, g
rock salt and other mineral resources in Poland.

PEK_ W02 The student has knowledge concerning: pimviand deposits preparation for undergro
excavation, design and construction of shafts, egnzeadings, pits and chamber excavat

PEK_WO03 The student knows the issues concerningergnound mining systems and ways
performing work in difficult geological and miningpnditions.

res,

und
ons.

PEK W04 The student has knowledge concerning hjidreaof support used in underground mines

and protecting the stability of underground mineasations.
PEK_WO05 The student knows the issues concerningalatazards in underground mining and w
to combat them.
PEK_WO06 The student has general knowledge of ttlentdogy of working and optimal selection
machines and equipment in underground mines.

relating to skills:

PEK _UO01 The student can apply knowledge concerdémpsits provisioning realising of design ta
and present the results of work in the form of mplete project under the title: ,Project
shaft drilling”.

PEK_UO02 The student can apply knowledge concerm@ppsits provisioning realising of design ta
and present the results of work in the form of mplete project under the title: ,, Project of
excavation wall in coal mine”.

PEK_UO3 The student can apply knowledge concer@ppsits provisioning realising of design ta

ays

of

sks
of

sks
an

sks

and present the results of work in the form of enplete project under the title: , Project of a

preparatory department in a copper ore mine”.
PEK_U0O4 The student can choose a proper technoloigymine excavations performan
and protecting their stability in various geologiaad mining conditions.

relating to social competences:
PEK_KO1 The student understands the meaning ofrgraléend deposits excavation and its value

ce

for

the national economy.

PROGRAMME CONTENT

Number

Form of classes - lecture
of hours

Scope of the course, teaching purpose, creditingitons, literature, contact with
the teacher. Basic notions, definitions connected underground deposit
Lec 1 |excavation. Division of geological resources. Gahenformation on deposiis 3
providing. Outline of underground deposits excawadiof coal, ores, rock salt and

other mineral resources in Poland.

Types of providing and preparatory excavations. ddinmodels Genergl

Lec2 information on shafts, shafts division. 3
Machines and equipment for shafts drilling. Excerat shafts heading.

Lec 3 . . 3
Technology of shafts and winzes drilling.

Lec 4 Division of pits and chamber excavations. Techgglof chamber excavations 3
drilling.

Lec 5 Machines and equipment used for drilling excavatiam underground mines. 3

Methods of excavation drilling in difficult geolagil-mining conditions.

Lec 6 | Mine heading - types of headings, technolafgyerformance. 3

Lec 7 General information on deposits excavation andsthm of excavation systems.

Systems of coal deposits excavations.




Lec 8 | Systems of copper ore deposits excavations. 3
System of zinc and lead excavations and also raitlasd other mineral resources.
Lec 9 T . 3
Natural dangers and their fighting in undergroundas.
Perspectives of underground mine excavations dpreat in the country
Lec 10 . . . 3
and abroad and its meaning for the national economy
Total hours 30
. Number
Form of classes - project of hours
Organizational matters. Scope of project, cond#ioof crediting, literature
Discussion on the scope of project No. 1 on: ,Rito shaft driling”. Assigning
Proj 1 |students to individual subjects and analysis ofgatts guidelines Presentation|of 2
determining the initial state of stress in the grbussues, in which a shaft will be
drilled.
Proj 2 | Analysis of shaft drilling issues and issaescerning the choice of heading. 2
Discussion on the scope of project No. 2 on: ,, &bpf an excavation wall in coal
. mine”. Assigning students to individual subjectsdaanalysis of project’s
Proj 3 o . L " 2
guidelines Analysis of natural dangers and geoligitining conditions of a
region in which the excavation wall will be perfarth
Proi 4 Analysis of  technology used for main gates perforcea 2
) and starting inclined drift for the excavation wall
. Analysis of issues concerning selection of mechahizomplex wall for the
Proj 5 . 2
designed excavated wall.
Discussion on the scope of project No. 3 on: , &bpf a preparatory departmént
Proi 6 in a copper ore mine”. Assigning students to irdlinal subjects and analysis |of 2
) project’s guidelines Presentation of algorithmsakihére used for determination|of
excavation area geometry.
Proi 7 Analysis of issues concerning determination of weses and the time of >
) excavation and issues concerning the parametensaig excavation face.
Proi 8 Analysis of issues concerning mining, excavated enwt delivery, >
) and performing a heading in the preparatory departm
Proi 9 Analysis of issues concerning economic analysisprdparatory excavations 2
12| drilling.
Proi 10 Handing back ready projects by the students, gréolen performance 2
) and projects’ defence to achieve a grade (oralritterr form).
Total hours 20

TEACHING TOOLSUSED

N1. N1. Type of lectures - traditional, illustratedth multimedia presentations with the usage

audio-visual equipment, enriched with short edecati films concerning technological mach
working in underground mining

N2. Discussion concerning lectures and projects.
N3. Projects preparation in a paper form

N4. Projects defence - oral or written form.

N5. Duty hours

2 of
ne




EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

SECONDARY LITERATURE

Evaluation (F — | Educational effect numberWay of evaluating educational effect achievement
forming (during
semester), P —
concluding (at the
end of semester)
F1 PEK_UO01, PEK_U04 F1 Grade from performing projec. 1 and itS
merits
F1.2 Projects no. 1 oral or written defence.
F1 - Final grade from a laboratory (weighted
average of F1.1 - 50% and F1.2 - 50%).
F2 PEK _UO02, PEK_U04 F2.1 Grade from performing @cbjno. 2 and it$
merits
F1.2 Grade from oral or written defence |of
project no. 2
F2 - Final grade from the project no. 2 (weighted
average of F1.1 - 50% and F1.2 - 50%).
F3 PEK_U02, PEK_U04 F3.1 Grade from performing @cbpno. 3 and it$
merits
F3.2 Grade from oral or written defence |of
project no. 3
F3 - Final grade from the project no. 3 (weighted
average of F3.1 - 50% and F3.2 - 50%).
P1 P1.Final grade from the project as mean of| F1,
F2, F3.
P2 PEK W01 - PEK_WO06| P2 Final grade from a writtes.
PRIMARY AND SECONDARY LITERATURE
PRIMARY LITERATURE
[1] Butra J.: Eksploatacja zta rud miedzi w warunkach zagemia gpaniami i zawatami,
KGHM Cuprum sp. z 0.0. CBR, Wroctaw 2010
[2] Butra J., Kicki J: Ewolucja technologii eksploatadpz rud miedzi w polskich kopalniach,

Biblioteka Szkoty Eksploatacji Podziemnej, Krak6@03

[3] Gwiazda J.: Gornicza obudowa hydrauliczna odporaagpania,
Katowice 1997

[4] Piechota S.: Technika podziemnej eksploatacii, Zkrypt AGH, Krakéw 2003

[5] Piechota S.: Technika podziemnej eksploatacii zlikwidacji kopak, Uczelniane Naukowd
Dydaktyczne AGH Publishing, Krakéw 2008

[6] Siewierski S., Wojno L.: Udogpnianie zt@, cz. I: Sposoby udogtniania zi@, Skrypt
Politechniki Wroctawskiej, Wroctaw 1980

[7] Siewierski S., Wojno L.: Udogpnianie ztG@, cz. 1l: Szyby, Skrypt Politechniki Wroctawskie
Wroctaw 1982

[8] Siewierski S., Fisher A.. Udaginianie ziG, cz.
Politechniki Wroctawskiej, Wroctaw 1984

[9] Strzatkowski P.: Zarys rozwoju technologii gérnietwodziemnego, Politechnik8laska
Publishing, Gliwice 2011

Slask” Publishing

lll: Wyrobiska komorowe, Skry

[1] Chudek M: Obudowa wyrobisk gorniczych, g8& 1: Obudowa wyrobisk korytarzowych
komorowych, $lask” Publishing, Katowice 1986

B,

Dt



[2] Goszcz A: Elementy mechaniki skat oragpania w polskich kopalniach ggla i miedzi,
Biblioteka Szkoty Eksploatacji Podziemnej, Krak6@99

[3] Goszcz A.: Wybrane problemy zagemia sejsmicznego i zagenia tpaniami
w kopalniach podziemnych, Biblioteka Szkoty Ekspémgi Podziemnej, Krakow 2004

[4] Kidybinski A., Podstawy geotechniki kopalnianeflask” Publishing, Katowice 1982

[5] Kteczek Z., Geomechanika gornic&gskie Techniczne Publishing, Katowice 1994

[6] Monografia KGHM ,Polska Mied’ S.A., Praca zbiorowa, Lubin 1996

[7] Rozporadzenie Ministra Gospodarki z dnia 28 czerwca 2002 Aabcznik nr 3:
Projektowanie, wykonywanie i kontrola obudowy kotme) w zaktadach gérniczyg
wydobywajcych wegiel kamienny oraz zakladach wydobyw@jch rudy miedzi, cynku
otowiu (Dz.U.02.139.1169 - zat.)

[8] Satustowicz A., Zarys mechaniki gorotworu§lask” Publishing, Katowice 1965

[9] Szhzak J., Szlzak N.: Ratownictwo goérnicze, Uczelniane NaukowadBiktyczne AGH
Publishing, Krakoéw 2010

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)

dr inz. DANIEL PAWELUS, danidl.pawel us@pwr .wroc.pl
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Underground Mining Technology
AND EDUCATIONAL EFFECTSFOR MAIN FIELD OF STUDY
mining and geology

Correlation between
SUBJECT subject educational .
EDUCATIONAL | effect and educational Og\L]JIE(\:]'EIS/ES Programme content Teiﬁ?r']%%rtom
EFFECT effects defined for
main field of study
PEK_WO1 K_WO07, K_W26 c1 Lec 1, Proj1, Proj3,| 1 N2 N5
— — — Proj 6, Proj 10
K_WO07, K_W26, Lec 2-Lec 6
PEK W02 K_ W32 Cl,C2,C4 Proj 1, Proj 2, Proj 10 N1, N2, N3, N5
K_WO07, K_W26, Lec 5-Lec 10,
PEK W03 K W32 C4 Proj 3-Proj 10 N1, N2, N3, N5
Lec 3-Lec 6, Proj 2,
PEK W04 K_WO07, K_ W26 C2,C3,C4 Proj 4, Proj 5, N1, N2, N3, N5
Proj 7-Proj 10
Lec 3-Lec 5,
K_WO07, K_W?26, Lec 7-Lec 9,
PEK_ W05 K_W30 C1,C2,C3 Proj 2, Proj 3, Proj 5, N1, N2, N5
Proj 7, Proj 8, Proj 10
Lec 3, Lec 5,
PEK W06 K_W07, K_W26, C2,C3,C4 Proj 2, Proj 4, Proj 5, N1, N2, N5
K W32 . .
- Proj 7-Proj 10
K_U05, K_U23, Lec 2-Lec 6
PEK_U01 K_U32 C2,C4 Pri, Pr2, Pr10 N1-N5
K_U05, K_U23, Lec 5-Lec 7 i
PEK_U02 K_U32 €3, C4 Proj 3-Proj 5, Proj 10 N1-NS
K_U05, K_U23, Lec 6, Lec 8, Lec 9, i
PEK UO03 K_U32 C3,C4 Proj 6-Proj 10 N1-N5
Lec 3-Lec 6, Lec 9,
PEK U04 K _U23, K _U32 C2,C3,C4| Proj 2, Proj4, Proj5,/ N1,N2,N5
Proj 7, Proj 8, Proj 10
PEK K01 K_ K01, K K02 C1 Lec 1, Lec 7, Lec 10 N1,,NN5




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY

Kind of subject: obligato
Subject code:MMG6202
Group of courses:NO

SUBJECT CARD
Name in Polish:Systemy Maszynowe
Name in English: Machinery Systems

Main field of study: mining and geology
Level and form of studies:1% level, part-time

ry

Lecture Classes Laboratory Project Seminar
Number of hours of 30 10 10 10
organized classes in
University (ZZU)
Number of hours of total 60 30 30 30
student workload (CNPS)
Form of crediting Examinatioh crediting crediting crediting
with grade | with grade | with grade
For group of courses mar
(X) final course
Number of ECTS points 2 1 1 1
including number ¢ 1
ECTS points fq
practical (P) class
including number ¢ 2 1 0,5 0,5
ECTS points for dire
teacherstudent conta
(BK)
classes

of material.

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1. Familiarity with mining activities such as explditan, comminution, transport, reload, stockir

2. Ability to sequence the givemctivities and methods of their completion resagitifromn
accessibility of mining technologies.

3. Ability to define the importance of key componemissystems of energy transfer (engi
pumps, clutches, drives/gearboxes, shafts etc.)

SUBJECT OBJECTIVES

C1.Gaining basic knowledge about machinery and machisystems used in all branches of mining
C2.The ability to select machinery on the basis ofabgumed efficiency and their functionality.
C3.Acquaintance with the basic issues connected whii $pecific costruction of mining arn
transporting machinery.
C4. The ability to perform basic engineering calculasi and select typical components of machiner,
the example of a belt conveyor.

g

y on



SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

PEK_ W01 - Is familiar with baic range of use and functions of mining machirferyexploitation
transfer and stacking.

PEK_WO02 - Is familiar, at the basic level, with safety redidas connected with mining machin
use.

PEK_WO03- The student’s knowledge enables him to definertie and meaningand indicaf
technical solution for basic mining machinery metbans.

relating to skills:

PEK_UO1 —Is able to use his/her knowledge about the anabfdise results of usability paramet
survey related to construction elements of thecsetesubassemblies of mining machinery.

PEK _UO02 - Has the ability to perform basic engineering caltioshs and select typical compong
of machinery on the example of a belt conveyor.

PEK_UO03 — Has the ability prepare and present issues retatednstruction, operation and sele
construction aspects of particular mining machinerg &nansportation devices that are part
mining machinery systems.

relating to social competences:
PEK _KO1 —Is able to work as a part of a team, prepare amduwai laboratory task, analyse
results and present them in the form of team-pegppaper report.

PROGRAMME CONTENT

Form of classes — lecture Number
of hours
Lec 1 [Course contents, objectives, terms of creditingrdiure, contact with the teack 1

Key terminology and definitions related to machyngystems applied in mining.

Lec 2 [Describing and presenting specific solutions of temous and cyclic )
transportation.

Lec 3 [Transportation by belt conveyors. Classificationbeft conveyors. Components
belt conveyors (rollers, powealrums, route, weighers, engines, cleaning de) 2
Advantages and disadvantages of their use.

Lec 4 [Conveyor belts and their systems.

Lec 5 [Hoisting and its devices (rope and rail hoistingipment, cranes). 2

Lec 6 |Rail transport/haulage, urdding. Characteristic features and the rang 1
applications.

Lec 7 |[Rubber-tired, hydraulic and pneumatic transport. 1

Lec 8 |Primary power sources, power transmission systamsning machinery. Exampl

of different solutions and their use. 2
Lec 9 [Basic calculations on power engine efficiency. 3
Lec 10 |Bucket wheel excavators and bsipe stackers. Technological systems 3
supplementary devices.
Lec 11 [Single-bucket excavators and loaders, cooperatitimtransportation systems. 3
Lec 12 [Self-propelled comminution units -technological solutions and range 2

applications.




Lec 13 [Self-propelled milling machines — technologicalutmns and range of applicatiofs. 2
Lec 14 |Long wall mining systems — machinery and restrigtiof their use. 3
Lec 15 [Selection of machinery based on efficiency consitiens.
Total hours 30
Form of classes - laboratory Number
of hours
Lab 1 |Course contents, objectives, terms of creditingaltdieand Safety training, cont 1
with the teacher. Key termblogy and definitions related to conveyor beltslt
connections and pulleys. Laboratory equipment.
Lab 2 |Examining the dynamic resistance of pulleys rotatimd defining their circul )
oscillation.
Lab 3 | Assessing rollers dynamic imbalance. 1
Lab 4 |Examining transverse elasticity of the belt and atslity to become conca )
Examining belt’s fire resistance.
Lab 5 |Rating extensibility resistance of a conveyor dth textile core, expansion wh 1
torn and expansion with a given load.
Lab 6 |Rating rubber extensibility resistance. 1
Lab 7 |Rating conveyor belt resistance to operataigages resulting from punching. 1
Lab 8 | Evaluation of students’ reports on laborateisearch. 1
Total hours 10
Form of classes - project Number
of hours
Proj 1 [Scope of the project, terms of crediting, literatuAssigning individual proje 1
topics. Discussing project guidelines regardingdealculations of a conveyor balt.
Proj 2 [Defining key technological parameters of a convegit. 1
Calculation the efficiency of conveyor belts.
Proj 3 [Calculating the motion resistance of conveyor g@imary method):
- calculating individual masses )
- calculating resistance components
- calculating motion resistance for given variantafte load
Proj 4 [Calculating engine power and selecting proper emgir@ondition for frictio )
coupling.
Proj 5 [Calculating belt forces and checking its propeestabn. 2
Proj 6 [Presenting and defending completed projects witil@v up discussion. 1
Proj 7 |Delivering completed projects and their evaluation. 1
Total hours 10




Form of classes - seminar Number

of hours

Sem 1 [Introduction, assignment of seminar topics to iidiial students. Subject matte 1
comprehensive and expands the range of knowledgpepied in the lecture

Sem 2 [Speeches if individual students (20-25 minute predg®ns) and followsp 9
discussions.

Total hours

10

TEACHING TOOLS USED

N1. Informational lecture with the elements of problbased lecture

N2. Multimedia presentations.

N3. Discussion as a part of a lecture, project work sgminar.

N4. Project preparation in a form of a report.

N5.Project presentation and a test on the issues ¢sgdgn the project work.
N6.Preparation and report on conducted laboratoryarebe

N7.Consultations.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

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

Educational effect numbe

pr - Way of evaluating educational effect achievement

P

PEK_WO1-PEK_W04

P1 - Final written exam grade.

F,P

PEK_UO1

F1 — Grade for preparing and perfogrtaboratory
research,
F2 — Grade for a written report, test on laboratesearch
methods and laboratory instruments,
P2 — Final grade for laboratory work (weighted ager
mean F1-40%, F2-60%).

F,P

PEK_U02

F3 — Grade for project form and adegua
F4 — Assessing familiarity with project’s topicabues,
P3 — Final grade for project work (weighted avenagan
F3-30%, F4-70%).

PEK_UO03

P4 - Presentation by participants oktmainar is
discussed by the group. Final grade for seminar is
weighted average mean from:

1. Substantial adequacy and register of a presen
- 70%
2. Participation in open discussion following each

presentation — 30%.




PRIMARY AND SECONDARY LITERATURE
PRIMARY LITERATURE:

[1] Hardygora M. i inni.: ,Tamy przenénikowe”. Wydawnictwo NaukFechniczne, Warsza
1999.

[2] Zur T., Hardygora M.: ,Przerfaiki tasmowe w gornictwie”. WydSlask, Katowice 1996.

[3] Gladysiewicz L.: ,Przenmiki tasmowe. Teoria i obliczenia”. Oficyna WydawniczaliBahniki
Wroctawskiej, Wroctaw 2003.

[4] Uberman R. Technologia i organizacja transportuomigtwie odkrywkowym.

[5] Kulczak S. Urzdzenia transportowe w gérnictwie, ézeV, Transport szybami pionowyn
skrypt Pol. Wroctawska.

SECONDARY LITERATURE:
[1] Antoniak J.: Przenmiki. tasmowe w gornictwie podziemnym i odkrywkowyiydawnictwg
PolitechnikiSlaskiej. Gliwice 2006.

[2] Antoniak J., Suchi J.; Gornicze przesaiki zgrzeblowe.Wydawnictwo Slask”. Katowice
1983.

[3] Franasik k..Zur T.: Mechanizacja podziemnych kopald. Wydawnictwo ,Slask”, Katowice
1983

[4] Wachowicz J.: ,Zagrzenia pagarowe w kopalhiach powodowane stosowaniem matev|
organicznych”. Gtowny Instytut Gérnictwa, Katowi2z610.

[5] Magazine: Transport Przemystowy i Maszyny Robocze.

[6] Polskie Normy/Polish Standards

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

prof. dr hab. inz. Lech Gladysiewicz, lech.gladysiewicz@ pwr.wroc.pl

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Machinery Systems
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology

SUBJECT Correlation between SUBJECT Programme content Teaching
EDUCATIONAL | subject educational | OBJECTIVES tool number
EFFECT effect and educational
effects defined for main
field of study
PEK_WO01 C1,C2 Lec 2-Lec 8, N1, N2,
K_W24 Lec 10-Lec 14 N3,N7
PEK_WO02 K W24 C2,C3 Lec 2, Lec 3, Lec 6, N1, N2,
— Lec 10, Lec 12-Lec 15 N3,N7
PEK_WO03 C1,C3 Lec 8, Lec9 N1, N2,
K_W24 N3.N7
PEK UO1 K _U29 C4 Lab 1-Lab 8 N2, N6, N7
PEK_UO02 K_U29 C2 Proj 2-Proj 7 N3, N5, N7
PEK_UO3 K_U29 C2, C3 Sem 1-Sem 2 N2, N3,|N7
PEK_KO1 K_U29; C2,C4 Lab 1-Lab 8, N5, N6
K W24 Proj 2-Proj 7




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY

Namein Polish: Technika Strzelnicza Il
Namein English: Blasting Technique II
Main field of study: mining and geology
Level and form of studies: 1% level, part-time

Kind of subject: obligato
Subject code: GGG6207
Group of courses. NO

ry

SUBJECT CARD

Lecture Classes Laboratory| Project Seminar
Number of hours of 20
organized classes in
University (ZZU)
Number of hours of total 60
student workload (CNPS)
Form of crediting crediting
with grade
For group of courses mark
(X) final course
Number of ECTS points 2
including number ¢ 1
ECTS points fqr
practical (P) class¢s
including number g 1

ECTS points for dire
teacherstudent contal

)

(BK) classe

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES

1. The student has credit in Blasting Technique |

2. The student is able to perform calculations with tise of computer software.
3. The student is able to work in a group.

SUBJECT OBJECTIVES

C1 Acquiring the rules of implementing blasting mentiaock excavation and for civil engineerin

purposes.

C2 Acquiring the rules of preparing documentationiftarsting works — selecting blasting media
calculating basic blasting parameters in an undergt mining site.
C3 Acquiring the principles of preparing documentationblasting works — selecting blasting
media and calculating basic blasting parameteassinrface mining site.
C4 Acquiring the rules of measuring the impact blagtvorks may have on the surroundings of
surface mining sites.

and




SUBJECT EDUCATIONAL EFFECTS
relating to skills:

PEK_UO1 - Is familiar with the rules of preparing documeiata for blasting works, in the fieldf
selecting blasting media and calculating basic tinlgsparameters in both undergrul ang
surface mining

PEK_UO2 — Is capable of correct selecting of blasting mediaprepriate for use in giv
conditions, determined by mining type applied dmtazards that may occur.

PEK _UO03 - Is able to perform correct calculations for tresuemed effects of blasy with the
consideration of particular conditions, especiallgo-mechanical paranees of rocks in g
underground mining site.

PEK U044 - Is able to perform correct calculations for the assii effects of blasting with t
consideration of particular conditions, especigiyp-mechanical parameters of rocks in a su
mining site.

PEK_UOS5 — Is able to prepare blasting documentation in acomelao the valid rules a
regulations.

relating to social competences:
PEK_KO1- Is able to work in a team, cooperate while penfog requested calculations i
preparing blasting documentation.

PROGRAMME CONTENT
Form of classes- project Number
of hours
Proj1 | Scope of the project, terms of creditingrture.
Assigning project topics to individual students. >

Discussing the details of the project titled: ‘Ayiply blasting technique in an
underground mining drift.’

Proj 2 | Describing procedures of selecting and dalinig the blasting parameters. 1

Proj 3 | Matching blasting media with the given worksnditions, considering algo 1
probable mining hazards.

Proj 4 | Calculating parameters of blasting works. 1

Proj5 | Selecting initiating media (electrical, dteaic and non-electrical) and 2
performing blasting pattern measurements for etedtblasting.

Proj 6 | Arranging blast holes: selecting drillingopedures, arranging the remaining 1
blast holes.

Proj 7 | Preparing descriptive and graphical blastiogumentation/certificate, according 1

to the given scheme.
Proj 8 | Delivery and defence of the completed ptsjec 1

Proj 9 | Scope of the project, terms of creditinggriture.
Assigning project topics to individual students.
Discussing the details of the project titled: ‘Agiplg long blast holes method |n
a surface mine of mineral resources.’
Proj 10 | Describing procedures of selecting and utalmg the blasting parameters.
Matching blasting media with the given works coifis, considering also the 1
surrounding of a surface mining site.

Proj 11 | Calculating parameters of blasting works. 1

Proj 12 | Selecting initiating media (electrical, atenic and non-electrical) and
performing blasting pattern measurements for etedtblasting.
Proj 13 | Arranging blast holes, settling initiatigrattern, blasting pattern. Preparing

[EnY




descriptive and graphical blasting documentatiatifegate, according to thg
given scheme.

A%

Proj 14 | Measuring the impact of blasting works ba surrounding of a surface mining 2

site.
Proj 15 | Delivery and defence of the completed mtsje 1
Total hours 20

TEACH

ING TOOLSUSED

N1.Multimedia presentations
N2.Discussion as a part of the project work.
N3.Consultation.
N4.Preparation of a project in a form of blasting doeantation.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEMNT

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

Educational effect numb

br - Way of evaluating educational effect achievement

F,P

PEK_UO01-PEK_UO5
PEK_KO01

F1 - Grade for preparation and adequacy of
project ‘Applying blasting technique in
underground mining drift’.

F2 — Grade for pparation and adequacy of
project ‘Applying long blast holes method i
surface mine of mineral resources.’

P1 — Final grade -arithmetic mean delivered fr(
both projects.




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Batko P. i imi: Gornicze materialy wybuchowe. Wyd. Centrum PRES PAN. Krakoéw
1993.

[2] Batko P. i inni: Technika Strzelnicza, tom |. G@ze srodki strzatowe i spkt strzatowy
Uczelniane Wydawnictwa Naukowo — Dydaktyczne. Krakh999.

[3] Bonarek J., Goc S., Kula J., Siemianowski J., GoBtizatowy, WydSlask, Katowice, 1999.

[4] Glapa W., Korzeniowski J.I., Maly Leksykon GornietvOdkrywkowego, Wyd. i Szkoler
Gornicze Burnat & Korzeniowski, Wroctaw, 2005.

[5] Hobler M: Badania fizykomechanicznych wiascicskat. Wyd. PWN. 1977.

[6] Hobler M: Projektowanie i wykonywanie robot straelrych w gornictwie podziemnym. Wy
»Slask”. 1982.

[7] Korzeniowski J., Onderka Z., Roboty strzelnicze gérnictwie odkrywkowym, Wyd.
Szkolenia Gornicze Burnat & Korzeniowski, Wrocte2006.

[8] Onderkaz., Sieradzki J., Wizner J., Technika Strzelnidaa 1. Wptyw rob6t strzelniczych
otoczenie kopal odkrywkowych. Uczelniane Wydawnictwa Naukowo DBydaktyczng
Krakow, 2003.

[9] Pininska J., Wiaciwosci wytrzymatagciowe i odksztalceniowe skat, Zaktad Geechanik
Instytut Hydrogeologii i Geologii lynierskiej, Woydzial Geologii Uniwersyte
Warszawskiego, Warszawa 1994.

[10] Poradnik Gornika, tom II. Wydslask, 1971.

[11] Ryncarz T. Zarys fizyki gérotwor$laskie Wyd. Techn., Katowice 1993.

[12] Sztuk H.,Sniezek J., Wojtkiewicz H: Technika urabiania skat. Wipd\Vr. 1980

SECONDARY LITERATURE:

[1] Bieniawski Z. T., Engineering Rock Mass Clasifioas.Wilej et Sons,Intersc.publication.
1989

[2] Cybulski W., Krzysztolik P: Strzelanie elektrycawegérnictwie. Wyd. Slask”. 1970.

[3] Gustafsson R., Swedish blasting technik, SPI, Guihey, Sweden, 1976.

[4] Hemphill G.B., Blasting operation, McGraw-Hill Bodkompany, New York, 1981.

[5] Hoek E., Brown E. T.Underground Excavations in Rock.Institution of Migiand Met
London 1980.

[6] Olofson S., Applied explosives technology for comstion and mining, APPLEX, Sweden.

[7] Onderka Z: Iaynieria Strzelnicza, G#&¢ 1. Podstawy teoretyczne. Skrypt AGH. Krakéw, 1

[8] Rozporadzenie MGPIPS z dnia 01.04.2003 r.. w sprawie praegwania i adywaniasrodkow
strzatlowych i sprgu strzatowego w zaktadach gorniczych (Dz.U. Ni7@3655).

[9] Sulima — Samuijtto J: kynieria Strzelnicza, G#¢ Il Ill. Skrypty AGH. Krakow, 1979.
[10] Takuski S: Roboty wiertnicze i strzelnicze w szytad/yd. AGH. Krakéw, 1969.
[11] Normy:

- PN-C-86020: 1994 Gornicze zapalniki elektrycAvMymagania.

- PN-C-86024: 1994 Gornicze zapalniki elektrycZpedziat i oznaczenia.

- BN-80/6091-42: Gérnicze materiaty wybuchowe. ©bdinie parametrowzytkowych.
- BN-89/6091-45/01: Gornicze materiaty wybuchowestanowienia ogolne.

- BN-89/6091-45/02: GArnicze materiaty wybuchowedBat i oznaczenia

D79.

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)

dr inz. Macig Madziarz, maciej.madziar z@pwr.wroc.pl

dr inz. Henryk Sztuk, henryk.sztuk @pwr .wroc.pl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT

Blasting Techn

iquell

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology

SUBJECT Correlation between subjgct SUBJECT Programme | Teaching
EDUCATIONAL educational effect and | OBJECTIVES conten tool
EFFECT educational effects defingd number
for main field of study
PEK_UO1- PEK_UO05 K_U23 C1-Cc2 Proj 1-Proj 8| N1 — N5
K_KO04
K_U32 C1, C3-C4 Proj8-Proj15 N1-N
PEK_ K01 K_K04




FACULTY OF GEOENGINEERING, MINING ANG GEOLOGY
SUBJECT CARD
Name in Polish:Przerdbka kopalin Il

Name in English: Mineral Processing Il

Main field of study: mining and geology
Level and form of studies:1% level, part-time

Kind of subject: obligato
Subject code:GGG6208
Group of courses:NO

ry

Lecture Classes Laboratory Project Seminar
Number of hours of 20 20
organized classes in
University (ZZU)
Number of hours of total 60 30
student workload (CNPS)
Form of crediting Examinatior crediting
with grade

For group of courses mark
(X) final course
Number of ECTS points 2 1

including number g 1

ECTS points fqr
practical (P) class
including number ¢ 2 1

ECTS points for dire
teacherstudent conta

)

(BK) classe

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

PwnE

The student is familiar with basics of general ctstm (inorganic and organic) and physics
The student is familiar with elementary issues oferalogy and petrology.
The student has mastered basic concepts of enigigedeposit and mining geology.

The student is familiar with occurrence, qualitygraeters and the use of mineral resources

worldwide and in Poland, knows the origins and fwhmineral deposits occurrence.

o

as physical and physicochemical separation prosesse

The student possesses basic knowledge and skillssttyibe mineral processing methods as

both

well

C1 The objective of the course is to prepare studenteal with specific tasks related to differen

SUBJECT OBJECTIVES

technologies of mineral resources processing, tisecgclable mineral material and mineral

waste.

k




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

PEK_WO01- Possesses knowledge of the use of minerals thraaghihg about their characteris
and acquiring basics of processing technologies

PEK_WO02- Possesses knowledge about obtaining componentpraddcing useful materials tl
constitute finished goods of mining industry, whaale applied in processing industry

PEK_WO03- Is familiar with basics of water managemanprocessing enterprises and is awa
the impact obtaining of resources has on natundt@mment.

relating to skills:
PEK _UO1- Is able to search for information connected with erah processing, evaluate
analyse it.
PEK _UO02- Is able to match processing technologies witfediht mineral resources.

relating to social competences:

PEK_KO1- Is able to formulate and pass on the knowledge abbatacteristic features &

different ways of using minerals, rules of mingpabcessing management and their impa
natural environment and social conditioning

PROGRAMME CONTENT

Form of classes - lecture Number
of hours
Lec 1 [Introduction, objectives and scope of lectures. Hidds of obtaining mineqf 2

resources throughout the history of mankind. Quakiquirements foresourcs
and the requirements of consumers (users) anddkagdies to meet thenCriterig
for technological and economic efficiency of praieg procedures.

Lec 2 [Assessing the efficiency of processing and balanciineral suspension flof 2
Construction of technological schemes.
Lec 3 [Technologies for comminution and components relelstethods, machinery a| 2
technological systems.

Lec 4 [Grain classification technologies. 2

Lec5 [Principles and practical approach to flotationfdtmn mackery, technologic{ 2
systems.

Lec 6 [Physical methods of upgrading. Technology and jmacapproach to gravitati 2
upgrading.

Lec 7 [Physical methods of upgrading. Magnetic, electrécal optical separation. 2

Lec 8 [Processing technologies of selected mineral ressurc 2

Lec 9 [Water management in processing enterprises. Watenlation. Methods aff 2
devices for suspensions dewatering.

Lec 10 [Special and combined methods for resources proged3yro-metallurgic, hydrp- 2
metallurgic and bio-metallurgic methods.

Total hours 30




Form of classes - laboratory

Number

of hours

Lab 1 |Introduction to laboratory classes. Scope and ofgdaboratory research. Termq 2

crediting. Health and Safety rules that are applecauring students’ presesm an

work in a laboratory. Instruments and devices fonaral processing resear

Principles of calculations.
Lab 2 |Basic measurements in mineral processing. 2
Lab 3 |Comminution technology. Function of comminutioni@éncy. 2
Lab 4 |Grain classification technologies. Screening ar#lisg. 2
Lab 5 |Bituminous coal flotation. 2
Lab 6 |Copper ore flotation. 4
Lab 7 |Gravitation upgrading by thin layer of medium. 2
Lab 8 |Magnetic upgrading. 2
Lab 9 |Foculation. 2
Lab 10 [Assessment of laboratory wo research. Test on familiarity with basics 2

technologies of mineral resources processing. @ngdof laboratory work.

Total hours 20

TEACHING TOOLS USED

N1. Traditional form of lecture supported by multimegiresentations and discussions.

N2. Report about conducted laboratory research.
N3. Consultation.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F —| Educational effect numbef Way of evaluating edaret effect achievement

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

P1

PEK _WO01-PEK_WO03 |Final written assessment
PEK_KO01

F,P

laboratory task

research
P2 — final grade for laboratorglasses

F1 —grade for preparing and the merits of the d

PEK _UO01-PEK _U02 |F2 —grade for report concerning conducted laborz

(weightd

average mean from F1 — 40% and F2 — 60%)




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

SECONDARY LITERATURE:

[1] DrzymalaJ., Podstawy mineralurgii. Oficyna Wydawnicza Raliiniki Wroctawskiej, 200
2009

[2] Laskowski J, Luszczkiewicz A., Przerébka kopaliregacanie surowcéw mineralnych. Sk
Politechniki Wroctawskiej, Wroctaw 1989

[3] Wills B.A., Mineral processing technolpgPergamon Press, 1983 (3rd edition) i wszy|
wydania nasgfpne (7th edition, Elsevier & BH 2006)

[4] Malewski J., Przerébka Kopalin. Zasady rozdrabiani&lasyfikacji. Skrypt Politechni
Wroctawskiej, Wroctaw 1981

[5] Blaschke Z. i inni, Gornictwo Cz. V. Zgs technologii procesow przerdbczych, Skrypt A
Krakow, 1983

[6] Tarleton E. S., Wakeman R. J., Solid/Liquid SepamnatEquipment Selection and Prog
Design. Elsevier Ltd. Butterworth-Heinemann 200Xfaed

[7] Piecuch T. Technika wodno-mutowa. lgdzenia i procesy. WNT Warszawa 2010

[8] GuptaV., Yan D.S., Mineral Processing Design ander@jon. An introduction. Elsev
Amsterdam2006

[1] Koch R., Noworyta A., Procesy mechaniczne wymerii chemicznej. WNT Warszawa 1998
[2] Industrial minerals ahrocks, 6th edition, D.D. Carr (editor), Soc. Miketall. Explor., Littleton|

Col. 1994
[3] Bolewski A., Manecki A. Mineralogia szczeg6towa. tMyAE, Warszawa 1993
[4] Manecki A. Encyklopedia mineratéw. Uczelniane Wyddtiwva Naukowo-Dydaktyczne,
Krakow 2004.
[5] Strony internetowe USGS (United States Geologicavé&y): http://minerals.usgs.gov/minera
(Minerals Information, Mineral Commaodity Summari&ineral Industry Surveys)

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

prof. dr hab. inz. Andrzej Luszczkiewicz, andrzej.luszczkiewicz@ pwwvroc.pl

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Mineral Processing |l
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology

SUBJECT | Correlation between subjelct SUBJECT Programme | Teaching too
EDUCATIONAL| educational effect and OBJECTIVES content number

EFFECT educational effects defined

for main field of study

PEK_WO01 K_W22 C1 Lec 1-Lec 10 N1, N3

PEK_W02

PEK_WO03

PEK_UO1 K_U19 C1 Lab 1-Lab 10 N2, N3

PEK_U02

PEK_KO01 K_KO07 C1




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Name in Polish:Eksploatacja i Obrébka Skat
Name in English:Rock Extraction and Processing
Main field of study: mining and geology
Level and form of studies:1% level, part-time
Kind of subject: obligatory
Subject code:GGG6209
Group of courses:NO

Lecture Classes Laboratory Project Seminar
Number of hours of
organized classes in 10 10
University (ZZU)
Number of hours of total
student workload (CNPS) 30 30
Form of crediting crediting crediting
with grade with grade

For group of courses mark
(X) final course

Number of ECTS points 1 1

including number of
ECTS points for
practical (P) classe

including number of
ECTS points for direct 1 0.5
teacher-student contagt '
(BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1. The student has basic knowledge of the internatsire of minerals and its impact on their

physical and chemical properties. The student kntves most important mineral-formir
and rock-forming processes, with particular empghanithe processes of formation of ming
deposits and their deposits. The student knowssidiviand characteristics of miner
belonging to the most important classes

2. The student has mastered basic deposit and miiolpagy, with the division on basic typ
and knows how mineral, structure-texture and geneltiaracteristic of the most comm
occurring rock of all types look like

3. The student has basic knowledge concerning machimsnachine systems used in any
mining branches and their construction steamingifnaining tasks specification

e
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SUBJECT OBJECTIVES
Cl-Familiarizing students with the meaning, typecwrence and usagef rock mines in the
economy in construction, road construction anditecture.
C2-Presenting problems concerning preparationXoaationaccess, choice of the system of min
a mineral deposit rock.
C3-Familiarizing students with the issues concegtie mining of rock mineral for aggregates.

C4-Familiarizing students with the technology otkanmineral mining on blockstended for stone

elements and trends in the development of thebmodagies.
C5-Acquainting students with a type, use and pigingssteps in stone elements treatment

C6-Presenting issues related to quality requiresnegtating to products achieved from the processing

and treatment rock raw materials.

C7-Familiarizing with the test methods of particuliechnological properties, physicand
mechanical products derived from rock minerals thiedcriteria for their evaluation.

C8-Creating skills which allow for performing measment, results calculation and preparatior
test reports.

of

SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK W01 - The student has knowledge concerningstyp®l characteristics of rock minerals,
determine places of their occurrence and showdbpesof their application.
PEK_WO02 - The student can identify problems ass$ediavith deposit enabling and characte
system of mineral deposits rock mining.
PEK _WO03 - The student can introduce technology prmblems associated with rock ming
excavation for aggregates.
PEK_WO04 - The student can demonstrate and choeseéthod of mining rock mineral blocks {
characteristic features of a deposit and type ofnail deposits.
PEK_WO05 - The student can define, select, and ajgalynology, equipment type depending on
stage of processing, type and shape of the pratessee element.

relating to skills:
PEK_UO1 - The student has knowledge and awarenfeiseamportance of quality requiremer
relating to products achieved while mining and pssing of mineral rock.
PEK UQ02 - The student has the ability to performasugements, prepare reports and test rg
evaluation.

relating to social competences:

PEK_KO1 - The student is able to identify the iefige of excavation minerals effects onto land
directly surrounding the excavation and the envirent.

PEK KO02 - The student is aware of the importanceatibnal management of a deposit resulting f
the technology because of the irreversible consempse of wrong decisions and loss

can
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deposits which are in many cases, state-owned.




PROGRAMME CONTENT

Number
Form of classes - lecture
of hours
Excavation of mineral, rocks processing - introductintroduction to the course,

Lec 1 | Program requirements,.literature 5
Main raw rock materials - occurrence, usage. Pegpgr works before rock
mineral mining
Deposit development: purpose, conditions, ways eketbpment. Deposits
excavation systems, types of excavation, systeassification, systems schemes.

Lec 2 | Excavation of rock mineral for aggregates - techgwial systems, service leyel 2
parameters, methods of shooting - effects and Btgpparameters
Excavation of rock mineral for blocks - characticis of deposits, basic rocks
features, loosening surface, methods and stededk bxcavation, mining systems

Lec 3 |Cracking method, wedging - wedges, crackers, dglland shooting methods. 2
Cutting out blocks from a deposit - mechanical rad#) thermal and hydraulic
methods
The use of stone elements and procegsesating shape, size and textu

Lec 4 | Preliminary blocks machining - saw frames havingngimg straight movements - 2
circular frame saws, diamond rope saws of surfextite)

Accurate machining of stone elements, giving shapeensions - circular frame
saws, milling machines, drilling machining, watet machining. Process of stane

Lec 5 |elements surfaces, performing a surface texturérasave machining, drilling 2
machining, flame, hydraulic analysis of economicrotk machining. Standard
requirements concerning stone elements
Total hours 10

Form of classes - laboratory Number
of hours
Introduction to classes, health and safety traindgtermination of density and

Lab 1 | volume density (igneous and sedimentary rock). D@teation of density, bulk 2
density of aggregates

Lab 2 | Determination of capillary water absorptiaefficient 2
Determination of resistance to abrasion (micro-Devdetermination of

Lab 3 . . 2
resistance to aggregate commination by means oAhgsles method
Determination of strength for bending by pointectéosubmeasuring.

Lab 4 | Determination of strength for compression in adlry condition and in saturated 2
with water condition (igneous rock, sedimentarykjoc

Lab 5 | Determination of slip resistance using a pénd device 2
Total hours 10

TEACHING TOOLS USED

N1. Type of lectures - traditional, illustrated Wwitultimedia presentations with the usage of ay

visual equipment
N2. Laboratory form - preparation of particular daétory exercises in accordance with

instructions received before the classes, measutepeeformance preparing a report which cont
the measurement results, their analysis and cdoolidaboratory group discussion concerning

results they obtained.

dio-
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EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

—

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

P PEK_WO01-PEK_ W05 P1.Final grade of written test.

F1 - evaluation of laboratory exercises knowledge

gained by oral answer to the questions asked by the
PEK_UO].'PEK_UOZ teacher

PEK_KO1-PEK_KOZ ["F2 - Grade from a report.
Final grade is a mean of answers and reports

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE :

[1] Bgben. A. - Maszyny i urglzenia do wybranych technologii urabiania surowskalnych,
Slask. Katowice 1998 r.

[2] Frankiewicz Wiestaw, Glapa Wojciech: Gornictwo iz@robka kamienia tamanego. W:
Surowce skalne. Kruszywa mineralne. Red. nauk. Rohay. Krakow : Wydaw. IGSMikE
PAN,

[3] Frankiewicz Wiestaw, Glapa Wojciech, Galos Krzy§ziicechnika i technologia eksploatalcji
kruszyw naturalnych i piaskéw przemystowych. W: @ure skalne.. [Red.] Roman Ney.
Krakow: Wydaw. Instytutu Gospodarki Surowcami Mial@ymi i Energa PAN 2002

[4] Frankiewicz Wiestaw, Glapa Wojciech, Galos Krzy§ziicechnika i technologia eksploatalcji
kamieni budowlanych i drogowych. W: Surowce skaldkamiemie budowlane i drogowe
[Red.] Roman Ney. Krakéw: Wydaw. Instytutu GospddaBurowcami Mineralnymi |
Energih PAN 2003

[5] Frankiewicz Wiestaw, Glapa Wojciech: Normy stosoer@andokumentowaniu, projektowar
i odkrywkowej eksploatacji zt6 Kopaliny Podstawowe i Pospolite Gornictwa Skatme2zp06
nril

[6] Hawrylak H. i inni - Maszyny i prace pomocnicze gornictwie odkrywkowySiask.
Katowice 1974.

[7] Korzeniowski J. - Elementy projektowania kamieniofiw drogowych. Politechnika
Wroctawska . Wroctaw 1974. Skrypt

[8] Koziot W., Uberman R. - Technologia i organizagjansportu w gornictwie odkrywkowym.
Wydawnictwa AGH Krakéw 1994.

[9] Koztowski Z. - Technika prowadzenia rob6t w kopatii odkrywkowychSlask. Katowice
1974.

[10] Wisniewski S. | inni - Zasady projektowania i budowgplah. Cz. VIII. Slask. Katowice
1974.

[11] Poradnik Gornictwa Odkrywkowegdstask. Katowice 1968.

SECONDARY LITERATURE :

[1] Frankiewicz Wiestaw: Metody batlavtasciwosci kamienia naturalnego po wprowadzeniu
norm europejskich. W: Kamie architektoniczny i dekoracyjny. Materialy konfecgr
naukowej. Krakéw, 23-24 wrzeia 2003. Krakdw:

[2] Gornictwo Odkrywkowe — czasopismo

[3] Swiat Kamienia — czasopismo - www.swiat-kamienigipl/

[4] Nowy Kamieniarz — czasopismo - http://nowykamienigl/

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

dr inz. Wiestaw Frankiewicz, wieslaw.frankiewicz@pwr.wrocpl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Rock Extraction and Processing
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology

SUBJECT Correlation between subjegt SUBJECT Programme| Teaching
EDUCATIONAL educational effect and OBJECTIVES content tool number
EFFECT educational effects defined for
main field of study
PEK_WO01-PEK W05 K_W19, K W22 C1-C6 Lec 1-Lec 5 N 1
PEK_U01-PEK_U02 K_U4, K _U19 C6-C8 Lab 1-Lab § N 2
PEK KO1-PEK K02 K_K02 C1-C5 Lec 1- Lec|5 N1




SEMESTER 7

FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Namein Polish: BHP i Ratownictwo |
Namein English: Occupational Safety and Health and Rescue Work |
Main field of study: mining and geology
Level and form of studies: 1%'level, part-time
Kind of subject: obligatory
Subject code: GGG7202
Group of courses. NO

Lecture Classes Laboratory  Project Seminar
Number of hours of
organized classes in the 20 10 10
University (ZZU)
Number of hours of total
student workload (CNPS) 60 30 30
Form of crediting Examination crediting| crediting

with grade | with grade

For group of courses mark
(X) final course

Number of ECTS points 2 1 1

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

including number of ECT
points for direct teachel ) 1 0.5
student contact (BK) classé ’
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PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES

1. Possesses basic knowledge of technologies usempen-pit mines and underground mines.
2. Is able to use Microsoft Office environment toegare documents in Word, multimedia

presentations in Power Point and work with Excel reagsheet

3. Understands the need and knows the possibitifie®nstant education 2and ¥ level studies,

postgraduate studies, and courses), improving gseal, personal and social skills.

$.

SUBJECT OBJECTIVES

C1 - To familiarize students with the basics ofugmational safety in the European Union and Polg

C2 - To familiarize students with the principlesaafcupational safety monitoring in a company i
principles of supervision exercised by externaliingons.

C3 — To familiarize students with basic terminol@yd procedures associated with accidents at
and occupational diseases, and also analysis aedsmsent of exposure to harmful agent
the workplace.

C4 — To enable students to identify and chara@enhazards of harmful and dangerous fac
occurring in the work environment with particulanghasis on mines.

C5 — To create a safety culture attitude of lablyrunderstanding phenomena associated
occupational hazards and appropriate labour evatuat aspects of its safety.

[C6] — To familiarize students with the latest depeents in the field of occupational safety

and.
and

work
S in

tors

with

n

highly developed organizations.




SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK_WO01 - Possesses general knowledge about thesbafsoccupational safety in the Europg
Union and Poland.

PEK W02 - Knows rules of monitoring occupationdesain the workplace (including mines).

PEK_WO03 - Knows rules of supervision of occupatlmadety by external institutions.

PEK W04 - Possesses general knowledge about atdideards and hazards of harmful factor
workplaces in the mining industry.

PEK_WO05 - Understands relationships and dependei@eveen systems and mining technolo
and hazards with harmful and dangerous factorsamiork environment.

PEK W06 - Possesses general knowledge of the peresrand application of standards — which
results of legal and normative regulations assediatith accidents at work, occupatio
diseases and harmful factors in the work environtmen

PEK W07 - Knows the mining environment and is ableharacterize parameters of dangerous
harmful factors in the work environment.

PEK_WO08 - Knows basic legal and normative regufeticegarding accidents at work, occupatic
diseases and also analysis and assessment of expo$iarmful agents in the workplace.

PEK W09 - Possesses basic knowledge about procediter accidents, carrying out after accid
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documentation, occupational diseases, principlesmafasurements, compiling research

documentations, evaluation and registration of Harrfactors in the work environmer
principles of co-operation with research labora&®riassessment of exposure to har
factors and the interpretation of results.

relating to skills:

PEK UO1 - Is able to characterize occupational astthe mining industry concerning aspects
accident hazards and hazards of harmful agents.

PEK_UO2 - Is able to identify harmful, dangeroud drsruptive factors in the workplace.

PEK UO3 - Is able to analyse activities in the anédorming the conditions and organization
labour based on assessment results of accidemndsaarad exposure to harmful factors in
work environment.

PEK _UO04 - Is able to interpret results of accidemdlysis and research of harmful factors in theky
environment.

PEK_UO5 -Is able to develop and present the resfltproject work (paper report, multimeg
presentation) after accident documentation, repufrtesearch on assessment of exposu
harmful factors and interpretation of results.

relating to social competences:

PEK KO1- Is able to work in a team and togethempare and carry out an investigation of
circumstances regarding accidents at work, occoipalidiseases and work environm
factors and also analyse results and present eftéctesearch in the form of a team p4g
report. Knows basic devices and apparatus usetefbing harmful factors in the workir
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PROGRAMME CONTENT

Form of classes - lecture

Number
of hours

Lec 1

Conventions and Directives regarding Occupatioredlth and Safety. The leg
basis of occupational safety in Poland. Sourcesesponsibilities regarding
Occupational Health and Safety (OHS). Basic duifemmployees and employe

in the area of OHS.

al

I's

2

Lec 2

The concept of an accident at work, types of actgleaccident rate and
measuring instruments, the assessment of an ataiten the interpretation
accident rate indicators , after accident invesibga after accident claim
Occupational diseases, jurisdiction in the fielbofupational diseases.

Df
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Lec 3

Works OHS services, Occupational Health and Safetymittee, social labour

inspection.

Lec 4

National Labour Inspectorate. National Sanitarypéttorate, The Department
Technical Inspection, Mining Authority.

of

Lec 5

Ergonomics, training in the area of OHS. Measurdnstrategy of the work

environment.

Lec 6

Dust and vibration in workplaces.

N

Lec 7

Noise in the work environment.

N

Lec 8

Microclimate, artificial lighting.

Lec 9

Chemical and biological factors in the wonkieonment.

Lec 10

Mechanical hazards. Hygienic and sanitary requirgmeregarding wor
premises.

K

2

Total hours

20

Form of classes - classes

Number
of hours

Cl1

AFTER ACCIDENT PROCEDURES. INVESTIGATION OF ATDENTS AT
WORK AND COMPLETION OF AFTER ACCIDENT DOCUMENTATION
Legal regulations regarding accidents at work, etspand aims of carrying o
after accident investigations, after accident pdoce concerned as an element

OHS reactive monitoring. Procedures — reportingaanident, appointing an

after accident committee, security of an accidetd, rovision of first aid

procedures at the accident site, after accidenm tegerations. Rules of

preparation and approval of after accident docuateEmt. Example of afte

accident documentation. Assignment of topics topare an after accident

documentation for student teams.

2

Cl2

LEGAL ASPECTS OF ACCIDENTS AT WORK. Legal deitions of various
accidents and their examples. Elements of the itiefinof an accident at wor

in legal aspects - urgency, injury, death, extecwlse, the relationship with
work. The circumstances resulting in the loss ainet for accidents at work.

Examples of judicial jurisdiction.
ANALYSIS OF ACCIDENT RATE. Accident rates, scope darstructure
analysis. Analyses of the accident rate in the mgnindustry according to Sta

Mining Authority materials - statistics, groups 0§k, the main causes and

circumstances of accidents.

te

Cl3

Accident HAZARDS in mines. Natural hazardsgée qualification), hazard

associated with conducting blasting, geotechnical ather technical hazards
related to the employment of foreign entities, oigational and human hazards.

Examples of particularly dangerous works in the ingnindustry and rules o
conducting them. Examples of hazards included fatgalocuments of minin
enterprises and methods of their prevention.

PRESENTATION of a selected after accident protaieseloped by students.

)
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Cl4

OCCUPATIONAL DISEASES. Relation between ocdipal diseases an

o




harmful factors in the work environment, legal It occupational disease
examples of judicial jurisdiction in disputes ratgt to the recognition of a
occupational disease. Documentation of procedufescoupational diseas
establishment — samples of forms established by keeping a register g
occupational diseases. Statistics of occupatioisalades in the mining industyy
according to State Mining Authority analysis.

=~ D -2 0

Cl5

CULTURE of occupational safety. Good practicdsaccident prevention an
creation of an occupational safety culture - aleft@accidents and potential
accidental activities, internal security codes,npotional actions of the Sta
Mining Authority. Summary of classes and final test

o< Q

Total hours

10

Form of classes- [aboratory Number

of hours

Lab 1

Completion of documentation of harmful faatesearch of the work environment 2

in a workplace (registry of harmful factors, resdarcards of harmful factors,
characteristics of work post and timing of work ¢éinmresearch plans of harmful
factors).

Frequency of research, rules of sampling in thekplace.
Rules of preparing research reports and an assesefitbe working environment
due to harmful factors (an example of a report madée accredited laboratory,
sample form of student report).

Lab 2

DUST and CHEMICAL FACTORS in the work enviroent, criteria of hazard
evaluation (NDS, NDSCH, NDSP). Identification arekdription of the object g
research, sources of hazards in mining and metbbgsevention. Methodolog)

=2

of dust analysis according to the standard, measmt set, measurement

strategy, the principles of conducting measuremdiactical conducting of dus
measurements. Exposure assessment and interpmetaticompliance with
regulations, assessment of occupational risk, dhtgext research. Report from

research of dust carried out by individual studemd discussion of results during

consultation hours.
Fast reading devices of chemicals in the miningrenment.
Assessment of cumulative exposure on chemicalf&cto

Lab 3

NOISE and MECHANICAL VIBRATIONS in the workngironment, criteria fof
harmfulness evaluation (NDS). Identification andsaigtion of the object of
research, sources of hazards in mining and metbbgsevention. Methodolog)
according to the standard, measurement set, m@&asaretrategy, the principles
of conducting measurements. Practical conducting mefasurements using
measurement devices. Determination of exposuresssest indicators. Exposure
assessment and interpretation — compliance withulaigns, assessment pf
occupational risk, date of next research. Repainfresearch carried out by
individual students and discussion of results dydonsultation hours.

Lab 4

MICROCLIMATE in the work environment, indicais of temperate hot and cald
microclimates, criteria of evaluation of the thetrt@ad of hot and cold stres
Determination of the warmth retention of clothingttwtabular methods an
energy expenditure and metabolism class with talaud measurement method
Identification and description of the object of @asch, sources of hazards
mining and methods of prevention. Methodology adtwy to the standard,
measurement set, measurement strategy, the pesacigf conducting

o w

measurements. Practical conducting of measurerasittg measurement devices.
Determination of exposure assessment indicatorpogixe assessment and

interpretation — compliance with regulations, assesnt of occupational risk, date
of next research. Report from research carried byutndividual students and
discussion of results during consultation hours.

n




Lab5 | LIGHTING at work, evaluation criteria. ldefitation and description of the 2
object of research. Methodology according to thendard, measurement sgt,
measurement strategy, the principles of conductimgasurements. Practical
conducting of measurements using measurement de\ll@ermination of basic
parameters of lighting assessment. Assessment ghitilg conditions and
interpretation of compliance with the requiremetResearch reports carried qut
by teams and discussion of results during classes.
Summary of classes and test.

Total hours 10

TEACHING TOOLSUSED

N1 Informative lecture with elements of problemagictures.
N2 Multimedia presentations.

N3 Didactic discussions during lectures.

N4 Completion of laboratory classes in the fornaaéport.
N5 Presentation of a report.

N6 Consultation.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENTS

Evaluation F — forming | Educational effect number Way of evaluating edwcei effect
(during semester), P — achievement
concluding (at semeste
end)
P1 PEK_WO01-PEK_ W09 Informative lecture with elensentf
problematic lectures, multimedia

presentations, didactic discussions dufing
lectures, consultation, final grade from a
written exam covering the entire material.

P2, F1 PEK_UO01-PEK_UO5 | Completion of classes and laboratories in
PEK_KO01 the form of reports, presentation |[of
reports, consultations, the final grade|of
the classes and laboratory classes (25%
from the report, 75% from presented
knowledge)

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:
[1] Danuta Koradecka Bezpiegmtwo pracy i ergonomia, tom 1 i 2, Wydawnictwo C|OP
Warsaw
[2] Kodeks Pracy, tekst ujednolicony ustawy, WydawnicflP ARBONUS, Krakow Tarnobrzeg
2009
[3] JozefSlezak Poradnik ochrony pracy, Wydawnictwo TARBONUSakow, Tarnobrzeg
2008
[4] Marek Gatuszka, Wiestaw Langer Wpypadki i chorobywadowe - dokumentac]
postpowanie, orzecznictwo, Wydawnictwo TARBONUS, Krakdvarnobrzeg, 2009

R




[5] Andrzej Uzarczyk Metody bada czynnikéw szkodliwych w srodowisku pracy
Wydawnictwo TARBONUS, Gdesk, Krakow Tarnobrzeg, 2008

SECONDARY LITERATURE:

[1] Rozporadzenie Ministra Pracy i Polityki Spotecznej z dnk® listopada 2002 rokK
w sprawie najwyszych dopuszczalnychegen i natzen czynnikow szkodliwych dla zdrow
w srodowisku pracy (Dz. U. nr 217 z dnia 18 grudni@2@oku, poz.1833);

[2] Rozporadzenie Ministra Zdrowia z dnia 2 lutego 2011 rokusprawie badai pomiaréw
czynnikow szkodliwych dla zdrowia swodowisku pracy (Dz. U nr 33/2011, poz. 166);

[3] Rozporadzenie Ministra Gospodarki i Pracy z dnia 1Q:idrernika 2005 r. zmienigge
rozporadzenie w sprawie najwgzych dopuszczalnych ¢gen i nakzen czynnikdw
szkodliwych dla zdrowia wrodowisku pracy. (Dz. U. nr 212/2005, poz. 1769);

[4] Rozporadzenie Ministra Gospodarki i Pracy z dnia 5 siespr005 r. w sprawi
bezpieczéstwa i higieny pracy przy pracach azanych z nargeniem na hatas lub drgan
mechaniczne (Dz. U. nr 157/2005, poz. 1318);

[5] Norma PN-/Z-04008/07 sierpie2002 "Zasady pobierania prob powietrzaradowisku pracy
i interpretacji wynikow";

[6] Norma PN-91/Z-04030/05 "Oznaczenie pytu catkowitagd stanowiskach pracy metg
filtracyjno-wagowy";

[7] Norma PN-91-/Z-04030/06 "Oznaczenie pylu respiragb na stanowiskach pracy met
filtracyjno-wagowva";

[8] Norma PN-N-01307: 1994,Hatas. Dopuszczalne waito parametrow halas
w srodowisku pracy. Wymagania dotyeze wykonywania pomiaréw”;

[9] Norma PN-ISO 9612: 2009, Akustyka. Wytyczne do padwai oceny ekspozycji na hatas”;

[10] Norma PN-EN 14253: 2008 ,Drgania mechaniczne. Pomiabliczanie zawodowe

ekspozycji na drgania o ogolnym oddziatywaniu rganizm cztowieka dla potrzeb ochrg
zdrowia. Wymagania praktyczne”;
[11] Norma PN-EN-ISO-5349-1 ,Drgania mechaniczne. Pomiawyznaczanie ekspozyd
czlowieka na drgania mechaniczne przenoszone faezyny gorne. Cg¢ 1- wymaganig
ogolne”;
[12] Norma PN-EN-ISO-5349-2 ,Drgania mechaniczne. Poniiawyznaczanie ekspozyq

czlowieka na drgania mechaniczne przenoszone faezyny gorne. Cg¢ 2 - praktyczne

wytyczne do wykonywania pomiarow na stanowiskaccyt,

[13] PN-84/E-02033 ,Qwietlenie wretrz swiattem elektrycznym”

[14] PN-EN 12464t ,Swiatlo i céwietlenie. Gwietlenie miejsc pracy. G# 1: Miejsca pracy w
wnetrzach

[15] PN-EN12464-2, Swiatto i cswietlenie. Gwietlenie miejsc pracy . G& 2: Miejsca pracy n
zewnytrz.

[16] PNEN I1SO 11399 ,Ergonomidrodowiska termicznego. Zasady i stosowanieazamych
norm medzynarodowych”

[17] PN-EEN27243 Srodowisko gogce. Wyznaczanie ohgienia termicznego dziatgjego ni
cztowieka podczas pracy oparte na viskieu WBGT”

[18] PN-EN ISO7730 ,Srodowisko termiczne umiarkowane. Wyznaczanie \#sika PMV i PPO
oraz okrélenie komfortu termicznego”

[19] PN-EN 1SO11079 ,Ergonomidrodowiska termicznegdWyznaczanie i interpretacja stre
termicznego wynikacego z eksploatacji nasrodowisko zimne z uwzgkdnienien
izolacyjnaci cieplnej (IREQ) oraz wptywu wychtodzenia miejscgo
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Mining Safety and Rescue
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology

SUBJECT Correlation between subjegt  SUBJECT Programme | Teaching tool
EDUCATIONAL educational effect and OBJECTIVES content number
EFFECT educational effects defined
for the main field of study
PEK W01 K W33 C1 Lec 1l N1 - N3, Np
PEK W02 K_ W33 Cc2 Lec 3 N1 - N3, Nb
PEK W03 K W33 Cc2 Lec 4 N1 - N3, NG
PEK W04 K_ W33 C4 Lec 2, Lec 5 N1 — N3, N6
PEK_ W05 K_W33 C4 Lec5 N1 - N3, Np
PEK_WO06 K_W33 C3 Lec 2, N1 - N3, N6
Lec 5-Lec 10
PEK W07 K_ W33 C4 Lec 5-Lec 9 N1- N6
PEK_ W08 K_W33 C3 Lec 2, N1- N6
Lec 5-Lec 9
PEK_ W09 K _ W33 C3 Lec 2, Lec 5 N1- N6
Cl1-CI5
PEK UO01 K _U34 C3,C4,C5 Lab 1-Lab a5 N1- N6
PEK U02 K_ U33 C4 Lab 1-Lab 5 N1- N6
PEK UO03 K _U33 C3, C4,C5,C6 Cl1-Cl 5 N1- N6
PEK _U04 K _U33 C3,C4 Cl1-CI5 N1- N6
Lab 1-Lab 5
PEK_UO05 K_U33 C5, C6 Cl1-ClI5 N1- N6
Lab 1-Lab 5
PEK_ KO01 K_ K04 C5, C6 Cl1-CI5 N1- N6
Lab 1-Lab 5







Subject code:0SG7204
Group of courses:YES

SUBJECT CARD

FACULTY OF GEOENGINEERING, MINING AND GEOLOGY

Name in Polish:Rekultywacja i Zagospodarowanie Terenegorniczych
Name in English: Post-mining Land Reclamation and Development

Main field of study: mining and geology
Level and form of studies:1% level, part-time
Kind of subject: obligatory

student contact (BK) class

es

Lecture Classes Laboratory] Project Seminar
Number of hours of 10 10 10
organized classes in
University (ZZU)
Number of hours of total 30 60 30
student workload (CNPS)
Form of crediting crediting crediting crediting
with grade with grade | with grade
For group of courses mark X
(X) final course
Number of ECTS points 1 2 1
including number of ECT|
points fof 0,5
practical (P) class
including number of ECT|
points for direct teachegr- 1 1 0,5

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

exploitation.

land.

SUBJECT OBJECTIVES

C5.Presenting stages of reclamation.
C6.Acquiring the skill of developing and presentingide documentation related to reclamation
development of post mining land.

C1.Preparation for rational and optimal planning atlier maintenance of post mining land.
CZ2.Introducing formal and legal conditions of reclaimatand development of post mining land.
C3.Presenting issues connected withisgtforms of development and ways of reclaimingdlarfte

C4.Introducing the role of spatial plaing while designing the way of post mining deypah@nt o




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

PEK_WO01- Is familiar with formal and legal regulations congag post mining land reclamati
and development.

PEK_WO02- Possesses knowledge about settling forms of devedapand ways of reclaiming Ia
after exploitation.

PEK_WO03- Is familiar with issues related to the role o&tsad planning while designing the way
post mining development of land.

PEK_WO04- Knows how to prepare designing documentation relai@dreclamation ar
development of post mining land.

PEK_WO5- Is able to prepare and present the effect oeptajork (project -en paper, multimed
presentation)

relating to skills:
PEK_UO1- Is able to optimise the choice of the directibpast mining land reclamation.
PEK _UO2- Is able to prepare a concept of pwmating land development and simplif
reclamation project.
PEK _UQO3- Is able to prepare and give a presentation coimgeproject work completion.

relating to social competences:
PEK _KO1- Is aware of other than technical aspects and resflt®ining engineer activit
including the impact it has on natural environmemd irreversibility of one’s decisions.
PEK KOz — Is able to think and act as an entrepreneur.

PROGRAMME CONTENT

Form of classes - lecture Number
of hours

Lec 1 [Mining and its impact on natural environment (ty@esl directions of environmg
transbrmations), post mining land reclamation and degwslent and its role 2
environmental protection.

Formal and legal aspects of post mining land reataon and development.

Lec 2 |Environment management in spatial planning prodéssyse of post- ming land ir
small scale and large scale mining. 2
Conditions of selecting the way of land developmemd post mining lan
reclamation, stages of development, optimizatiodesfelopment choice.

Lec 3 |[Reclamation stages
Lec 4 |Stage | — preparatory reclamation, Stagegtimary reclamation (technical), Stagq 4
— detailed/secondary reclamation (biological)

Lec 5 |Rating the effects of reclamation and developmensts and funds for post min
land reclamation and development. 2
Examples of specificadutions adapted during reclamation and developroémos
mining land both in Poland and worldwide.

Total hours 10




Form of classes - project Number
of hours
Proj 1 |Scope of the project, terms of crediting, literatur
Assigning individual pragct topics connected with a concept of post m 2
development and project of land reclamation.
Proj 2
Proj 3 Discussing and acquainting project related issues. 7
Proj 4 Students’ individual project work.
Proj 5 [Students’ delivery of completed projects. 1
Total hours 10
Form of classes - seminar Number
of hours
Sem 1 [Introduction to seminar (scope and form of predeny terms of creditin
assignment of seminar topics to individual studeBtghject matter is comprehens 2
and expands the range of knowledge presented iet¢hee
Sem 2
Sem 3 [Speeches if individual students (20-25 minute priegimns) and follow-up 8
Sem 4 |discussions.
Sem5
Total hours 10

TEACHING TOOLS USED

N1.Informational lecture with the elements of problbased lecture.
N2.Multimedia presentations

N3.Discussion as a part of a lecture, project work serdinar.
N4.Project preparation in the written form.

N5.Project presentation.

N6.Consultation.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

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

Educational effect number

semester end)

Way of evaluating
educational effect
achievement

F1 — grade for project merits

PEK_WO1-K_WO05,
PEK_UO1, PEK_U02,

Textual and graphical
version of a project.

PEK_KO02
F2 — grae for merits of a paper a PEK WO5 Presentation of a paper.
form of presentation PEK UO3

F3 — grade for a written/oral
assignment

PEK_WO1-K_WO05,
PEK_UO1, PEK_KO1

Positive grade for a

written/oral assignment

P — the final grade from the subject (weightegithmetic mean for project work 45%, seminar 2884

lecture 30%)




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Chwastek J., 1972, Ochrona i rekultywacja powiemzcoh gérnictwie odkrywkowym, Wy
Politechniki Wroctawskiej, WroctauGhwastek J., 1980, Miernictwo gornicze i ochromarnéw
w gornictwie, Wyd. Polit. Wroc., Wroctaw, s. 1-356;

[3] Dwucet K., Krajewski W., Vdch J., 1992, Rekultywacja i rewaloryzacjaodowiska
przyrodniczego, Wyd. Uniwersyt8taski, Katowice;

[4] Karczewska A., 2008, Ochrona gleb i rekultywacjeeiéw zdegradowanych, Wydawnict
Uniwersytetu Przyrodniczego we Wroctawiu, Wroctaw;

[5] Kasztelewiecz, 2010, Rekultywacja terendéw pogoOrniczych w polskickopalniac
odkrywkowych, Wyd.: Fundacja Nauka i Tradycje Géma z siedzifp wydziat Gornictwa
Geoinzynierii Akademii Gorniczo-Hutniczej im. StanistavBtaszica w Krakowie, Krakow;

[6] Koztowski S., 1990, Zsady ochrony i ksztattowangaodowiska przyrodniczego na obszal
eksploatacji zté kopalin, Wyd.: SGGW-AR, Warszawa;

[7] Dwucet K., Krajewski W., Wach J., 1992, Rekultywacj rewaloryzacjasrodowiska
przyrodniczego, Wyd. Uniwersytstaski, Katowice;

[8] Maciak F., 1999, Ochrona i rekultywagj@dowiska, SGGW, Warszavwdaciejewska A., 200
Rekultywacja i ochrondrodowiska w gornictwie odkrywkowym, Oficyna Wyd. IRechniki
Warszawskiej, Warszawa;

[10] Malewski J. (red), 1999, Zagospodarowanie wyrobiskechnologczne, przyrodnicz
i gospodarcze uwarunkowania zagospodarowania wyropiséksploatacyjnych surowc
skalnych Dolneg8laska, Oficyna Wyd. PWr, Wroctaw;

[11] Ostrowski J. (red), 2001, Ochrongodowiska na terenach gorniczych, Wyd. Insty
Gospodarki Surowcami Mineralnymi, Krakow.

SECONDARY LITERATURE:

[1] Dubel K., 2000, Uwarunkowania przyrodnicze w plaaow przestrzennym, Wyd. Ekonof
i Srodowisko, Biatystok,

[2] Gawlikowska E., 2000, Ochrona geszmérodndci na DolnymSlasku, Wyd. Kartograficzn
Polskiej Agencji Ekologicznej S.A., Warszawa,

[3] Warsztaty Gornicze 2005 z cykjizagrazenia naturalne w gérnictwieMat. Konferencyjng
2005, Krakow

[4] Koztowski S. 1991, Gospodarkamdowisko przyrodnicze, PWN, Warszawa,

[5] Internet sites provided during lecture and seminar.
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dr inz. Urszula Kazmierczak, urszula.kazmierczak@pwr.wroc.pl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Post-mining Land Reclamation and Development
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology

SUBJECT Correlation between subject SUBJECT Programme | Teaching tool
EDUCATIONAL educational effect and OBJECTIVES content number
EFFECT educational effects defined far
main field of study
N1, N2,
PEK_WO01 C2 Lec 1 N3.N6
PEK_W02 C1,C3,C4 Lec 2, Lec5 N1, N2,
- N3,N6
K_W29 N1 N2
PEK_WO03 K_U26 C4 Lec 2 A
- - N3,N6
K_U32 N1 N2
PEK_WO04 K_K02 C1-C6 Lec 1-Lec 5 N3.N6
Proj 1-Proj 5 N2,
PEK_WO05 C6 Sem 1-Sem 5 NS,NA(';,NS,
K_W29
K_U01
PEK_U01 K_UO5 C1,C3, C4 Lec 2 Tﬁ;ﬂé’
K_U26 '
K U344
PEK_U02 K_W29
K_Uo01
K_U05
K_U26 C6 Proj 1-Proj 5 Nll\,léll\IZI\,l(ls\B,
K_U34 ’
K_KO02
K_KO06
PEK_UO03 K_W29
K_U01 C6 Sem 1-Sem 5 N2, N3, N6
K_U05
PEK_KO01 K_W29
K_U01 C2,C3,C4 Leit;fcz’ N1,N6
K_KO02
PEK_KO02 K_W29
K_U01 C6 Proj 1-Proj 5 | N2, N3, N4,
K_K02 Sem 1-Sem 5 N5, N6

K_KO06




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Name in Polish:Ekonomika w Gornictwie
Name in English: Economics in Mining
Main field of study: mining and geology
Level and form of studies:1% level, part-time
Kind of subject: obligatory
Subject code:EKG7202
Group of courses:NO

Lecture Classes Laboratory Project Seminar
Number of hours of
organized classes in 30 20 10
University (ZZU)
Number of hours of total
student workload (CNPS) 60 60 30
Form of crediting Examinatior] crediting| crediting

with grade | with grade

For group of courses mark
(X) final course

Number of ECTS points 2 2 1

including number of
ECTS points for ) 1
practical (P) classe

including number of
ECTS points for direct ) 2 0.5
teacher-student contagt '
(BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1. The student has basic knowledge of mining systégsbnological and organizational systgms
in mining
2. The student has basic knowledge concerning matheahanalysis necessary to understand
mathematical issues in science having engineeridgeaonomic character.
3. The student has basic knowledge and skills of ugdngbability theory models and
mathematical statistics
4. The student has knowledge concerning free marketamy
5. The student can use Excel spreadsheet
6. The student understands the need and knows théitibes of lifelong learning, improving
professional, personal and social skills
SUBJECT OBJECTIVES
C1 Acquiring basic knowledge, taking into considieraits application aspects concerning projects

management:
C1.1 The essence of the project approach
C1.2 Preparation and project initiating
C1.3 Project planning
C1.4 Project monitoring
C2 Acquiring basic knowledge concerning cost actagnmanagement accounting and corporate
financial reporting




C3 Acquiring knowledge concerning basic methodsaminomic evaluation of investment projects|to

enable their correct usage.

C4 Acquiring knowledge concerning methods necestargssess the profitability of investments,

including the risks of using the following methods:
C4.1 basic,
C4.2 advanced (Monte Carlo simulation VaR and CFHgfRperty options)
C4.3 specific for geological-mining investments,
C4.4 taking into consideration dishonest actiarg faauds,
C4.5 specific for bilateral monopol of coal opeastmines and power stations.

C5. Acquiring basic skills of preliminary projectslanning (Project's card, Basic project’s

assumptions)
C6. Acquiring skills of using from basic informatiincluded in financial reports of companies and
financial management system

in

C7 Acquiring skills concerning preparation of a glen financial model of an investment apd

conducting a profitability assessment
C8. Acquiring basic skills of practical applianckeamalysis techniques of investment’s profitabili
with taking into consideration a risk including:

C8.1 appliance of basic techniques,

C8.2 selection of the discount rate which takés @onsideration the risk,

C8.3 identification of the risk in a chain valuennining production,

C4.4 predicting dishonest actions and frauds,

—

y

C9 Creating skills of functioning analysis of bdedl monopoly and a power station and

understanding profits of its vertical integration.
C10. Acquiring and consolidating the competencidblioking and acting in a project way.

C11 Development and consolidation the economitudts of action and undertaking decisions with

regard to economic criteria in engineering projects

C12 Competence development to perceive the ommipcesof risk in business, especially in the

mining sector and the need to predict the consexmseaf action and economic evaluation of th
effects.

eir

C13 Competence development of recognizing a neédhannecessity of fair and ethical action and

transparent procedures concerning deposits resoumogmation, risks of investments and their co
effectiveness.

SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK _WO01The student has knowledge concerning theesigrand the basic features of pro
approach

PEK_ W02 The student has knowledge concerning lgadatassical project managemd
methodologies

PEK W03 The student has knowledge concerning thie pracesses of project management

PEK_WO04The student has knowledge concerning techniquesoafglin project planning

PEK_ W05 The student has knowledge concerning tgalesiand tools in project monitoring

PEK _WO06 The student has knowledge concerning cortiett mutual balance relations, profit &
loss account and cash flow statement

PEK_WO07 The student knows the basic concepts dfamzount

PEK W08 The student knows the notions of future®alnd the present value of cash flows

PEK_WO09 The student knows basic methods of invest¢s effectiveness (NPV, IRR, paybs
time) and scope of their implementation

PEK W10 The student knows the basic principles twuereate a financial model of investment

PEK W11 The student has knowledge concerning tse lachniques of cost-benefit analysis v

quantification of uncertainties and risks.
PEK_W12 The student has knowledge concerning opehraine optimization.

St-

and

ck

vith

PEK W11 The student has knowledge concerning thvaraed techniques of cost-benefit anal

ysis




with quantification of uncertainties and risks.

PEK W14 The student understands how the flexibditydecisions affect creation of optional va
increasing the value of investment

PEK_W15 The student understands what kind of resles connected with a mining investmen
every stage of the value chain

PEK_ W16 The student understands the consequehdeshonest activity for all market participant

PEK_W17 The student understands specification okrbilateral monopoly and a power station
has knowledge concerning profits of its verticaégration.

relating to skills:

PEK_UO1 The student can environment analysis ahale project

PEK _UO02 The student can define the goals and fiaeyicle of a simple project

PEK _UO03 The student can define an organisatiorsande of a simple design

PEK _UO04 The student can define business justiboatif a project and analyse project risks
PEK_UO5 The student can develop and present ad@dimple project

Jue

at

[72)

and

PEK _UO06 The student can interpret and use the lafsiomation included in a balance sheet, profit

and loss statement and in a cash flow statement
PEK_UO7 The student knows how to distinguish betwieed and variable costs, can calculate
break-even sales

the

PEK UO08 The student can calculate the future arebemt value of money and solve simple

accounting tasks concerning value of money in time
PEK_UQ09 The student can create a simple financdehof investment (using a spreadsheet)
assess its cost-effectiveness using IRR, NPV arfel ia8thods

and

PEK_U10 The student can correctly interpret theltesf the cost-effectiveness analysis for project

which mutually preclude themselves and those wahot preclude
PEK U11 The student can apply basic functions sggraadsheet

PEK U112 The student can adopt basic techniquesvefstiment’s profitability analysis with taking

into consideration a risk
PEK U13 The student can calculate the cost of @kbipita company and choose the risk premium

PEK U14 The student is aware of the risks whichcarmected with geological-mining investments
and knows what risk quantification techniques canulsed and how to interpret the

results

PEK U15 The student knows how to appreciate theefiisnof fair and transparent knowledge
reporting concerning a deposit and company’s d@#ito investors, customers gnd

market credibility
PEK U16 The student can explain the specifics mirse and a power plant, and indicate the ben
of vertical integration

efits

PEK _U17 The student can make optimal decisionshe delection of mining equipment for a
particular way of excavation, taking into considiena technological parameters and

purchase costs and maintenance of the equipment

relating to social competences:

PEK _KO1 The student can think and act in a systeeative and enterprising way

PEK KO1 The student can work in a team

PEK_KO03 The student has a fixed attitude of ecowoattion and of udertaking decisions
engineering projects.

PEK K04 The student is aware that the activity uisibess, particularly in the mining sector requ
udertaking decisions in the conditions of risk amcertainty and that is why tk
consequences of actions and their effects shoupatdmicted in advance

PEK _KO5 The student is aware of the negative carssrps of dishonesty and appreciates
importance of ethical and transparent action

n

ires
ne

the




PROGRAMME CONTENT

Number
Form of classes - lecture
of hours
Lec 1 | Introduction to project management 1
Lec 2 | Analysis of project environment, preparatma initiating the project 1
Lec 3 | Aim and project life cycle planning 1
Lec 4 | Organization and scope of a project planning 1
Lec 5 | Planning of actions, deposits and costsprbgect 2
Lec 6 | Planning of communication, risks and quality 1
Lec 7 | Project monitoring 2
Lec 8 | Introduction to accounting Elements of inwestt’s financial statement 1
Lec 9 | Investement’s balance - component elememtshanlinks 2
Lec 10 | Profit and loss account, cash flow account - baments, mutual relations |of 1
both reports
Lec 11 | The concept of costs in financial accounting andmnanagement accounting. 1
Costs classification. Sales break-even
Lec 12 | Time value of money. Counting the future present value 1
Lec 13 | Basic methods of investement’'s effectiveness asmads(NPV, IRR, payback 1
time) Advantages and disadvantages of each mettaukeSf their appliance.
Lec 14 | Forecasting cash flows of the investment’s castwgloDevelopment and 1
replacement investments
Lec 15 | Examples of mine investment projects andattadysis of their profitability 1
Lec 16 | The risk of investments 1
Lec 17 | Techniques used to analyse the risk ofrtixestment project 1
Discount rate, the cost of capital and the riskrpuen - KGHM investment in
Lec 18 | Congo. 1
Lec 19 | Sensitivity and scenarios analysis and éuéstbn tree method 1
Optimization of coal mines according to Lerchs &@wbssman algorithm as|a
Lec 20 | special case of sensitivity analysis 1
Lec 21 | Monte Carlo simulation method - Crystal Badll @ Risk software 1
Lec 22 | Joke & Va and CFaR 1
Lec 23 | Property options - creating an optional @aghanks to a flexible operation 1
Lec 24 | Risk in a chain of value creation in geatagimining investments 1
Lec 25 | Case analysis - BreX, Enron - the miningrmss ethics and more 1
Lec 26 | Bilateral monopoly of coal open-cast mined power stations 1
Lec 27 | Benefits of mines and power stations vdriitagration 1
Total hours 30
Form of classes - laboratory Number
of hours
Lab 1 | Exercise: project - process - task 1
Lab 2 | Presentation of the individual reports “Mgadfor a project” 2
Lab 3 | Exercises: Environment analysis, investoedyeis for a case study, setting up 1
projects, teams appointing
Lab 4 | Exercises: Aims of the project, realizatiomfiula, presentation of own project 2
by a team
Lab 5 | Exercises: Life cycle, organizational struetof a project, scope of a project, 2
presentation by a team their own Card’s projechel®s
Lab 6 | Exercises: Preliminary project’s risk assegsmpresentation by a team their 1

own Card'’s project elements




Lab 7 | Exercises: Presentation by a team their awjeg Card 1
Lab 8 | Accounting tasks - the difference betweeessaicome and revenue and cpst 1
and expense
Lab 9 | Accounting tasks - definition of businessets®nd their value, and sourceg of 1
funding
Lab 10 | Accounting tasks - preparation of simplifigthancial statements in ja 1
spreadsheet. Analysis of the selected changes ingpathe elements of these
reports.
Lab 11 | Counting the future and present value ofegoBolving tasks using spreadsheet 1
functions
Lab 12 | Calculating investment’s profitability indexwith the usage of a spreadsheet. 2
Results interpretation - discussion.
Lab 13- | Creating investments financial models -solving s$asksing spreadshegt 2
14 functions.
Lab 15 | Crediting test -solving tasks using spreadsfunctions. 2
Total hours 20
. Number
Form of classes - project
of hours
Determining the scope of a project and creditingditions of the course. Giving
Proj 1 |individual tips to the project regarding: Analysisf mining excavation 1
profitability for a deposit of a chosen raw matkeria
Determining customers demand for a particular naiheDetermination of
production volume and basic technical parameterthefdesigned mine. The
Proj 2 |choice of machines and other elements of mine teahaquipment for the need 1
of investment. Identification and value determioatiof necessary investment
costs.
Types of costs in mine investments. Counting thgegt’s costs in the coming
Proj 3 |years, taking into consideration changes in theuesradbf money over time. 1
Presenting costs accounting by type and functicexpénditure.
. Determination of the final selling price of raw mgal and the income in the
Proj 4 f . . 1
uture periods of the project.
Proi Determination of mining project profitability usirggmple and discount methods
roj 5 f : 2T . 2
or assessing the profitability of the investment.
. Sensitivity analysis of the project’s profitabilitgr a change of selected finangial
Proj 6 . : 2
and technological parameters of the project.
Proj 7 Project's presentation and the correctness assassr@oup’s discussion >
concerning the project.
Total hours 10

TEACHING TOOLS USED

N1. Interactive lecture with slides and discussion
N2. Laboratory tasks: team work concerning theniedin of an exemplary project’s elements

N3. Laboratory tasks: presentations of elementsroject's Card developed by the team within @

work

N4. Duty hours

N5. Own work - development of project’'s Card by ttam

N6. Own work - own literature studies.

N7 Laboratory tasks: - individual tasks solved gsspreadsheet functions.
N8 Laboratory tasks: - discussion, joint tasks isgjv

wn



N9 Own work -solving homeworks using a spreadsheet
N10. Analysis of causes and a discussion
N11. Taking knowledge from a folk wisdom
N12. Exam with negative points and zero expectdakevaf bank shoot"
N10 Project - joint solving of an exemplary investihproject in mine
N11 Project - own work to solve the project

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluations (F —
forming (during
semester), P —
concluding (at the eng
of semester)

15

Educational effect
number

Way of evaluating educational effect achievement

F1 PEK UO01-PEK 04 Presentation of elements of ptgj€ard
F2 PEK_UO06-PEK_U11 | Current assessment of individasks solutions
obtained by students in the course of the
laboratory and at home
F3 PEK_WO06-PEK_W10 | Discussion in the laboratory group and qral
PEK_KO03 asking
F4 PEK_W11-PEK_W16 | Free discussion during the lecture, the ability to
ask the students out from the previous lectures by
PEK U14-PEK U16 | the teacher
F5 PEK_U12-PEK_U13 | Asking students to solve simgkercises on a
board.
F6 PEK _UO06-PEK _U12 | Current assessment of work pssgrduring
realisation of the following stages of the project.
P1 PEK_UO01-PEK_UO04, | Presentation of the project’'s Card
PEK_KO01-PEK U02
P2 PEK WO01-PEK UO5| written exam (knowledge test)
P3 PEK_WO06-PEK_W10| Crediting test in the computer laboratory| -
PEK_UO06-PEK_U11 | individual tasks solving using spreadsheet.
PEK_KO03
P4 PEK_WO06-PEK_W10| Written exam in a form of a test
PEK_KO03
P5 PEK_W11-PEK_W16| Written exam in a form of a test with negative
points The test requires simple calculationg to
PEK U12-PEK U16 | achieve correct solutions for a few questions.
P6 PEK_KO04 Encourage students to analyse a chaiategy
of the number of responses with taking into
consideration a point threshold to pass and
negative points which ensure zero expected value
of “a blank shoot".
P7 PEK_KO05 Punishments, among the others as |lackealit
for dishonest behaviour during the exam.
P8 PEK _UO06-PEK U12 | Report in a written form and| oagking of

students from the project’s content




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:
[1] Wysocki Robert K., McGary R., Efektywne zatizanie projektami, OnePress, 2005
[2] Lock Dennis, Podstawy zajdzania projektami, PWE, 2009
[3] Jajuga K., Jajuga T., 2006. Inwestycje. Instrumdimgnsowe, aktywa niefinansowe, ryzy
finansowe, inynieria finansowe, Naukowe PWN Publishing, Warszawa
[4] Jurdziak L., 2000. Na czym polega ekonomiczna optizacja kopal odkrywkowych. VII

Krajowy Zjazd Gornictwa Odkrywkowego, Wroctaw, 20-@rzenia 2000. Oficyna Wydaw.

PWroc., s. 137-154.

[5] Jurdziak L., 2000. Zagdzanie ryzykiem nowych przedsizie¢c w gornictwie. Zargdzanie
ryzykiem finansowym - teoria i praktyka. Ryzyko wzedsgbiorstwie. Zeszyty Naukowe
Wyzsza Szkota Zagzlzania i Finansow we Wroctawiu , ISSN 1641-4225ro@taw, 25-26
wrzesnia 2000. s.65-78.

[6] Jurdziak L., 2005. Czy integracja pionowa kapatikrywkowych vegla z elektrowniami jes
korzystna i dla kogo? Biuletyn Usdu Regulacji Energetyki. 2005 nr 2, s. 24-33.

[7] Jurdziak L., 2005. Kopalniaggla brunatnego i elektrownia w warunkach liberaljzaynku
energetycznego. Energetyka. 2005, nr 6, s. 380-388.

[8] Jurdziak L., 2008. Integracja dziataczy integracja instytucji? Systems: Journal
Transdisciplinary Systems Science. 2008, vol. p8¢siss. 1/2, s. 223-232.

[9] Jurdziak L., 2008. Korzgi z integracji pionowej kopal wegla brunatnego i elektrowr
Polityka Energetyczna. 2008, t. 11, z. 1, s. 14%-16

[10] Jurdziak L., Kawalec W., 2011. Elektrownia jako taakprzerdbki kopalni wgla brunatnego

nowe maliwosci optymalizacji §cznych dziata. Gornictwo i Geoinynieria. 2011, R. 35, z.

3, s.95-101.

[11] Jurdziak L., Kawalec W., 2011. Ocena ryzyka gedngego w gornictwie wgla
brunatnego metadsymulacji warunkowej. Przegl Gérniczy. 2011, nr 12, s. 72-82.

[12] Jurdziak L., Wdaniak J., 2008. Conditional and Monte Carlo simolati the tools for ris
identification in mining projects. Economic evaioa and risk analysis of mineral projeg
Leiden: Taylor & Francis, s. 61-72.

[13] Jurdziak L., Waniak J., 2009. Wykorzystanie symulacji do ocenyykgz niepowodzeni
przeds¢wzie¢ gorniczych. Przegtl Gérniczy. 2009, nr 9, s. 40-46.

[14] Czekaj J., Dresler Z.: Podstawy zgizania finansami firm

[15] Nowak E.: Rachunek kosztow przegsorstwa. Ekspert Publishing, Wroctaw 2001
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[16] Swiderska G. K.(red): Rachunko¥® zarzdcza. (praca zbiorowa)Poltext Publishing,

Warszawa 1997
SECONDARY LITERATURE:

[1] A Guide to Project Management Body of Knowledge BRDK®Guide Fourth Edition
Project Management Institute, 2008 (2004). wydagmidskie, MT&DC Warszawa, 200
(2006)

[2] Zarzdzanie projektem europejskim, PWE 2007

[3] Jurdziak L., 2007. Analiza ekonomiczna funkcjnovearkopalni wggla brunatnego
elektrowni z wykorzystaniem modelu bilateralnegonmoolu, metod optymalizacji kopa
odkrywkowych i teorii gier. Wroctaw: Oficyna WydawWroc., 2007. 307 s.

[4] Brigham E.: Podstawy zagdzania finansami. Polskie Ekonomiczne Publishifgrszaws
1997

[5] Jonson H.: Ocena projektéw inwestycyjnych. Maksyraaja wartéci przedsgbiorstwa. K.E
Liber Publishing, Warszawa 2000.

[6] Turyna J., Putaska-Turyna B.: Rachunek kosztéw hnikdw. Finans-Servis Publishin
Warszawa 1997.
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT

Economics in Mining
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology

SUBJECT Correlation between subject SUBJECT Programme content Teaching tool
EDUCATIONAL educational effect and | OBJECTIVES number
EFFECT educational effects definefd
for main field of study
PEK_WO01 K_W31 Cl1.1 Lec1 N1, N4, N6
PEK_WO02 K_wW31 Ci11 Lec1 N1, N4, N6
PEK_WO03 K_w31 C1.1,C1.2 Lec 2 N1, N4, N6
PEK_WO04 K_wW31 C1.3 Lec 3-Lec 6 N1, N4, N6
PEK_WO05 K_w31 Cl14 Lec7 N1, N4, N6
PEK_WO06 K_w31 C2 Lec 8-Lec 10 N1, N4, N6
PEK_WO07 K_w31 C2 Lec 11 N1, N4, N6
PEK_WO08 K_wW31 C3 Lec 12 N1, N4, N6
PEK_WO08 K_wW31 C3 Lec 13 N1, N4, N6
PEK_W10 K_wW31 C3 Lec 14-Lec 15 N1, N4, N6
PEK_W11 K_w31 C4.1 Lec 16-Lec 19 N1, N4, N6, N10
PEK_W12 K_w31 C4.1,C4.3 Lec 20 N1, N4, N6
PEK_W13 K_w31 C4.2 Lec 21-Lec 22 N1, N4, N6, N11
PEK_W14 K_wW31 C4.2 Lec 23 N1, N4, N6
PEK_W15 K_W31, K_W35, K_K02 C4.3 Lec 24 N1, N4, N6
PEK_W16 K_W06 C4.4 Lec 25 N1, N4, N6, N10
PEK_W17 K_W10, K_w31 C4.5 Lec 26-Lec 27 N1, N4, N6
PEK_UO0O1 K_U28 C5 Lab 1-Lb a3 N2-N5
PEK_UO02 K_U28 C5 Lab 4 -Lab 5 N2-N5
PEK_UO03 K_U28 C5 Lab 5 N2-N5
PEK_U04 K_U28 C5 Lab 6 N2-N5
PEK_UO05 K_U28 C5 Lab 7 N2-N5
PEK_U06 K_U28 C6 Lab 8-Lab 10, N7, N8, N9,
Proj 3, Proj 4, Proj 6 N10,N11
PEK_UO07 K_U28 C6 Lab 8, N7, N8, N9,
Proj 3, Proj 4, Proj 6 N10,N11
PEK_UO08 K_U28 C7 Lab 11, Proj 3, Proj 4 N7, N8, N9,
N10,N11
PEK_UO09 K_U28 C7 Lab 12-Lab 14, N7, N8, N9,
Proj 3-Proj 6 N10,N11
PEK_U10 K_U28 C7 Lab 13-Lab 14, N7, N8, N9,
Proj 5, Proj 6 N10,N11
PEK_U11 K_U28 C7 Lab 11-Lab 12, N7, N8, N9,
Proj 3-Proj 6 N10,N11
PEK_U12 K_W31 Cc8.1 Lec 16-Lec 19 N1, N4, N6
PEK_U13 K_W31 C8.2 Lec 18 N1, N4, N6
PEK_U14 K_W31 C8.3 Lec 20, Lec 24 N1, N4, N6
PEK_U15 K_W31 Cc8.4 Lec 25 N1, N4, N6, N10
PEK_U16 K_W10, K_ W31 C9 Lec 26-Lec 27 N1, N4, N6
PEK_U17 K_W35 C10 Proj 2 N10,N11
PEK_KO01-02 K_K04 - 06 C10 Lec 1-Lec 7, Lab 1-Lalp 7 N2, N3, N5
PEK_KO03 K_KO5 - 06 C11 Lec 10-Lec 15 N1, N4, N8-N10
Lab 8, Lab 10-Lab 14
PEK_K04 K W31 C12 Lec 16-Lec 24 N1, N4, N6, N10
PEK_KO05 K_WO06 C13 Lec 25 N1, N10, N12




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD

Namein Polish: Wentylacja i Paary |

Namein English: Mine Ventilation and Fires |
Main field of study: mining and geology
Level and form of studies: 1% level, part-time
Kind of subject: obligatory

Subject code: GGG7204

Group of courses. NO

Lecture Classes Laboratory  |Project Seminar

Number of hours of
organized classes in
University (ZZU)

20 10

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

Form of crediting E oL Crediting
xamination :
with grade
For group of courses mark
(X) final course
Number of ECTS points 3 3
including number g 1
ECTS points for practic
(P) classs
including number ¢
ECTS points for dire 3 2
teacherstudent conta
(BK) classeps

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES

1.

2.

The student is familiar with the basics of matheoadtanalysis, essential for comprehen
mathematical issues in engineering sciences.

The student is familiar, at basic level, with migp issues, especially with underground de
mining.

3. The student is familiar with the basics of physa&specially thermodynamics.
4.

The student is familiar, at elementary level, withitural disasters occurrence in undergr
mining sites.

. The students able to use text editors and spread sheets @ldiments of programming)

develop documents, perform calculations and prematémedia presentations.

. The student understands and knows the possibifitiesurther development (Il and Il ley

studies, post-diploma studies, courses), ifmreasing their professional, personal and g
competence.




SUBJECT OBJECTIVES
C1 Acquainting with the role and tasks of mining aegyl in the scope of valid legal conditions.
C2 Learning about parameters and rdatjon describing mine air and its changes that mesyl
from fire, gas, dust and heat threats.
C3 Comprehending theoretical issues about the air iiloamine.
C4 Presenting and explaining issues related to cotiperbetween fans and ventilation network.
C5 Learning about devices that facilitate or hinder dir flow in ventilation network.
C6 Acquiring theoretical basics and regulations foingi separate mining workings.
C7 Acquiring theoretical basics and rules for designientilation network in a mining site.
C8 Acquiring the rules of ventilation surveying, aggliinstruments and preparing input datd
computation of ventilation networks.

SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

PEK_WO01- Is familiar with the condition of the mine airgarding possibl@atural threats and 1
impact it may have on the mine crew health.
PEK_WO02- Is familiar with the operation of the ventilatioretavork in a mine and knows 1{

regulations of the air spread regarding natur@ats and costs of ventilation.
PEK_WO3- Is able to describe basic elements of a vertilatietwork and to map it.
PEK_WO04- Is able to define basic principles of the ainflm a ventilation network.
PEK_WO05- Is able to define complex ventilation parameterssistance of an excavation
energy dissipation, natural depression, potentidldecrease in air potential.
PEK_WO06- Is familiar with the rules of safe and efficientoperation between a fan and ventilg|
network, and regulations regarding joint operatbfans in a ventilation network.

relating to skills:
PEK _UO1- Is ableto take the measure of air parameters, to performirabalance in a ventilati
network.
PEK_UO2- The student is able to describe characteristicufeatof fans, basing on the ta
measurements.
PEK _UO03- The student is able to design ventilation pigessesn/ air-duct system for a blind drift.
PEK_UO4- The student is able to interpret and assess thditmamof the air regarding the saf
of workers.

relating to social competences:
PEK_KO1 - The student is able to work in a team, collalmovetile performing a task, elaboratelth
results and present the results of the performgditathe form of team report.
PEK_KO02- The student is aware of negative influence of gad dust pollution produced
mining works on natural environment.




PROGRAMME CONTENT

Form of classes- lecture Number
of hours

Lec 1 [Mines ventilation —historic trait. Objectives of Mining Aerology. Atrapheric ai 2
Mine air (toxic and explosive substances in mine talerable amounts of toxic g
explosive substances in mine air).

Lec 2 |Characteristic fatures of mine air (thermodynamic variables, batamcgaseoy 2
solutions, physical feature of air, the Mollier giiam (hx chart), moist air changg
enthalpy, mixing of air streams.

Lec 3 |Thermal comfort in excavation sites, heat balanta dumanbody, comfort inde 2
climatic standards.

Lec 4 |Components of a mine ventilation network. Mappifigentilation network (ventilatiq 2
maps and schemes, different air currents.

Lec 5|Type of air flow in air split system, equation ofntinuity of airfow, equation ¢ 2
airflow in excavation site, energy dissipation in air split system and ender
resistance. Air potential and its decrease. Patiestheme of a ventilation network.

Lec 6 [Resistance in air splits. Endemic resistance. Sargple airflow. Serial and parall 2
resistance connections. Laws for nodes and loopsritilation system

Lec 7 |Calculating forced air distribution. Air distriboti controllers. Natural ventilatiq 2
natural depression.

Lec 8 |Principles of air distribution in a mine. Air didtution in ventilation areas. 2

Lec 9 |Mining ventilation devices, cooperation of fans aheir operation in a ventilati 2
network.

Lec 10Q\Ventilating devices. Air loss. Ventilation of sepsg mining working, ventilation pip| 2
system. Designing ventilation pipes system.

Total hours 20
Number
Form of classes- laboratory of hours

Lab 1 |Describing key parameters of the mining site anesBnting methods of measuj 2
speed, temperature, moisture and pressure of theLegal conditions regardiy
ventilation surveyingParameters survey. Determining volume flow and noasise ai
in a pipeline and a drift mine. Calibration of mshents for air speed measurements.

Lab 2 [Describing types of an airflow, examining traiwit from laminar movement il 2
turbulent movement. Analysing factors that influenbe airflow in pipelines. Taking
measurements essential for determining linear teggie in a pipeline and ende
resistance. Describing methods of determining ahtpression (thermal), necesg
measurements for its calculation. Determining degio® in a network loop with t
use of selected methods.

Lab 3 |Describing parameters of a fan operation, measuwiragacteristic features of a ff 2
developing charactetis features of a fan and the analysis of safe emipn betweq
fans and ventilation network (pipeline).

Lab 4 [Describing methods of rating air condition in migisites. Considering varied state| 2
the air, rating air conditions basing on Polish ardrnational standards.

Lab 5 [Describing principles of aiduct systems, necessary measurements for defiipeting 2
parameters (resistance in a leaking pipeline, leapess factor). Assessing report
the conducted laboratory research. Tegpramciples and methods applied in ventilal
surveying.

Total hours 10




TEACHING TOOLSUSED

N1.Lecture in its traditional form, supported by muolédia presentations.

N2.Laboratory — work-stand classes with the use dfunsents for measuring physical propertieg
the air.

N3.Presentation of the report.
N4 .Didactic discussion as a part of lectures and ktooy work.
N5.Consultations.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

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

P1 PEK_WO01-PEK_WO06| Final grade for a written exam.
F1- Grade for oral presentation of written rep¢88%)
P2 PEK_UO1-PEK_UO04 |F2- Grade for a written test (70%)
PEK _KO01 P2- Final grade for laboratory work (weighted arittic

mean from F1-30% and F2-70%)

PRIMARY AND SECONDARY LITERATURE
PRIMARY LITERATURE:

[1] Wactawik J.: Wentylacja kop@ltom 1 i I, Wyd. AGH, Krakéw 2010.

[2] Roszkowski J., Pawski J., Strzentiski J.: Przewietrzanie kogalWyd. Slask, Katowice 1995.

[3] MadejaStruminska B., Strumiski A.: Aerotermodynamika gornicza, Wy@8lask, Katowic
1997.

[4] Nedza Z., Rosiek F.: Wentylacja kopaiz. 1 i 2, skrypty Politechniki Wroctawskiej 1983.

[5] McPherson M. J.: Subsurfasentilation and Environmental Engineering, Publisiyy Chapman
Hall, London 1 993.

[6] Roszczynialski W., Trutwin W., Wactawik J.: Kopainie pomiary wentylacyjne, Wydlask
Katowice 1992.

SECONDARY LITERATURE:
[1] Madeja-Strumiska B., Strumiski A.: Aerotemodynamika goérnicza, WydSlask, Katowic
1997.
[2] Poradnik gornika t. I1l, WydSlask, Katowice 1974
[3] Szymaiski W., Wolaczyk F.: Termodynamika powietrza wilgotnego: Praght i zadanig
Oficyna wydawnicza Polit. Rzeszowskiej, Rzeszow&00

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)
dr inz. Franciszek Rosiek, franciszek.r osiek @pwr .wr oc.pl

of



MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT

Mine Ventilation and Fires|

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology

Subject educationa Correlation between subjg

ct Subject

Programme conter

tTeaching tool

effect educational effect and | objectives number
educational effects defingd
for main field of study
PEK_ W01 PEK W30 C1,C2 Lec 1, Lec 2 N1, N4
PEK_ W02 PEK_ W30 C2,C5h Lec 7, Lec 8 N1, N4
PEK W03 PEK_ W30 C7 Lec 4, Lec5 N1, N4
PEK W04 PEK W30 C2,C3 Lec 6, Lec 8 N1, N4
PEK_ W05 PEK_ W30 C2 Lec 6, Lab 2 N1, N2, N
PEK_WO06 PEK W30 C4 Lec 9, Lab 3 N1, N2, N
PEK _UO1 PEK U27 C2,C8 Lec 2, Lbal N1, N2, N
PEK _U02 PEK U27 Cc4 Lec5, Lab 3 N1, N2, N
PEK _UO03 PEK U27 C6 Lec 10, Lab 5 N1, N2, N
PEK _U04 PEK _U27 C1 Lec1, Lec3,Lal4 N1, N2, N
N1, N2, N3,

PEK_KO1 PEK K04 C8 Lab 1-La 5 N4. N5




SEMSTER 8

FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Namein Polish: BHP i Ratownictwo I
Namein English: Occupational Safety and Health and Rescue Work
Main field of study: mining and geology
Level and form of studies: 1% level, part-time
Kind of subject: Obligatory
Subject code: GGG8204
Group of courses. NO

Lecture Classes LaboratoProject | Seminar
ry
Number of hours of
organized classes in the 20 10
University (ZZU)
Number of hours of total 60 30
student workload (CNPS)
Form of crediting Examination crediting
with grade

For group of courses mark
(X) final course

Number of ECTS points 2 1

including number of
ECTS points for
practical (P) classe

[72)

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

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES.

1. Possesses basic knowledge of widely consideses$ in mining, especially regarding undergraund

exploitation of mining deposits.
2. Possesses basic knowledge of natural hazardsurrioge in underground mine

3. Understands the need and knows the possibitifie®nstant education 2and ¥ level studies,

postgraduate studies, and courses), improving gsafeal, personal and social skills.

S.

SUBJECT OBJECTIVES

C1 - To familiarize students with the organizatend functioning of mine rescue in Poland and
world.

C2 — To sum up information about natural hazardsuwtg in the mining industry, ways
identification and combating.

C3 - To familiarize students with general principlef conducting rescue operations and also ac

the

ions

which are necessary to undertake for certain tppészards.




SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK_ W01 — Knows the rules of the organization amtfioning of mine rescue in Poland.

PEK W02 — Possesses knowledge of natural hazartteimining industry and their principles
identification and methods of reduction.

PEK W03 — Knows equipment of mine rescue teamsaaays of conducting rescue operations.

relating to skills:

PEK _UO1 - Is able to characterize basic naturahfuzzin the mining industry.

PEK UO02 — Is able to assess the nature and extemataral hazards depending on the value
parameters which characterize them.

PEK_UO3- Is able to formulate general principles@iducting rescue operations and indicate ac
necessary to be undertaken for certain types afrblaz

relating to social competences:

PEK _KO1 — Is aware of the value and need for angadi culture of safety in the mining industry &
responsibility for the health and lives of othersrkers.

PEK_KO02 — Is aware of the importance of behaving iprofessional manner and complying w

of

s of

fions

and

ith

principles of professional ethics.

PROGRAMME CONTENT

Number

Form of classes - lecture
of hours

Mine rescue - historical background. Mine rescuganization in Poland and

abroad. Organization and tasks of KSRG and JRG. 2

Lec 1

Lec 2 | General principles of rescue operations. Bfaescue and mutual aid. 2

o

Gas hazards. Toxicity and explosiveness of mineegjaPetection an
Lec 3 | measurement of gas concentrations in the atmospifeae mine. Automatic 2
measurement systems.

Methane hazards, methane content, methane-bearagacity, hazard

Lec 4 . RS . . )
categories, methane emission into mines, ceilicgraalations of methane,

Predicting methane hazards, methane drainage efddprinciples of filtration,
Lec 5 | methods of methane drainage of drift and explaitatmines, boreholes and 2
installations for methane drainage)

Coal dust (explosiveness of coal dust, anti-explogirotection). Organizatign

Lec 6 and tactics of rescue action during gas and caslekplosions. 2
Ejection of gas and rock. Characteristics and caoséhe phenomenon, factgrs
affecting ejection hazards, methods of hazard fifiestion, methods of hazard

Lec 7 ; L : o . I oo 2
combating, principles of conducting mining works @onditions of ejection
hazards. Organization and rescue tactics duringjdation of gas and rock.

Roof falling hazards ( rock bursts, roof fallingck slides), organization and

Lec 8 . ; ) . 2
tactics of rescue action during roof falling.

Lec 9 Water hazards, organization and tactics of resctiers during a sudden water >
irruption into a mine.

Lec 10 Organization and rescue tactics during energy aachinery failure. Basics of 5

first aid.

Total hours 20




Number
Form of classes - class
of hours
Basic information about the physiology of humanpnegion and the
cli . . . o 2
requirements for breathing apparatus associatdditvit
Open circuit apparatus (hose breathing apparaampressed air breathing
Cl2 . . . o 2
apparatus). Isolating devices used in the minidgstry.
cl3 Escape breathing apparatus (isolating and filtgatinsed in mining and 5
industry.
Rescue clothing, personal protective equipment, nconications
Cl4 A L : . . 2
equipment, lighting equipment, equipment for fast.
Equipment for rescue actions used with roof fallimgter, energy and
Cl5 . 2
mechanical hazards. Test of possessed knowledge.
Total hours 10

TEACHING TOOLSUSED

N1. Form of lecture - traditional, content illuged with multimedia presentations.
N2. Form of classes — traditional, content illustda with multimedia presentations w
demonstrations of selected rescue equipment.

N3. Didactic discussions during lectures and ckasse
N4. Consultations.

EVALUATION OF SUBJECT EDUCATIONAL EFFECT ACHIEVEMENTS

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

=

ent

end)
P1 PEK_WO01-PEK_WO03 Final grade from exam in thenfof a test.
P2 PEK_UOL- PEK_U03| 1 grade from a test.

PEK_KO01- PEK_U02

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:
[1] Badzelewicz H., Ofiok J., Rogacz J., Stokiosa J.:g#@hizacja i taktyka w ratownictw
gorniczym”, Katowice, wydSIask,
[2] Badzelewicz H., Stoktosa J. : ,Sptav ratownictwie gorniczym”, Katowice, Wy@&lask,
[3] Cechak K., Olszéwka A.: ,Ratownictwo gérnicze”, kaiice, wyd.Slask,
[4] Gawliczek. J.: ,Ratownictwo gornicze w kopalniadatanowych”, Katowice, wydSlask,
[5] Kuchejda J.: ,Ratownik gorniczy”, Katowice, wyslask,
[6] Sikora M., Urbaski J.: ,Ratownictwo gérnicze”, Skrypt Pwr.
SECONDARY LITERATURE:
[1] ,Bezpieczéstwo pracy i ochrong&rodowiska w gornictwie”, miescznik WUG
[2] ,Przeghd gorniczy”, miesicznik
[3] .Biuletyn informacyjny z zakresu ratownictwa gormégo”, wydawany przez CSRG
[4] ,Ratownictwo Gornicze”, kwartalnik CSRG w Bytomiu
[5] Implementing regulations regarding current Geolalgimd Mining Law
[6] Websites of rescue equipment manufacturers.

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)

dr inz. Jacek Urbanski, jacek.ur banski@pwr.wroc.pl

e



MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Occupational Safety and Health and Rescue Work |1

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

mining and geology
SUBJECT Correlation between subjegt SUBJECT Programme content Teaching tool
EDUCATIONAL educational effect and OBJECTIVES number
EFFECT educational effects defined fpr
the main field of study
PEK_WO01 K_Wa33 C1 Lec1l N1, N3, N4
PEK_WO02 K_Wa33 Cc2 Lec 3-Lec 9 N1, N3, N4
PEK_WO03 K_Wa33 C3 Lec 2, Lec 10 N1, N3, N4
PEK_UO1 K_U30 Cc2 Lec 3-Lec 9 N1, N3, N4
PEK_U02 K_U30 Cc2 Lec 3-Lec 9 N1, N3, N4
Lec 2,
PEK_UO03 K_U30 C3 Lec 6-Lec 9, N1, N2, N3, N4
Cl 1-CI 5

PEK_KO01 K_K02 C3 Lec 10 N1, N3, N4
PEK_K02 K_K02 C3 Lec 10 N1, N3, N4




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Namein Polish: Gospodarka Ziami i Zarzdzanie Produkgj
Namein English: Mineral Deposit and Production Management
Main field of study: mining and geology
Level and form of studies: 1% level, part-time
Kind of subject: obligatory
Subject code: GGG8203
Group of courses: YES

Lecture Classes Laboratory Project Seminar
Number of hours of 10 20
organized classes in
University (ZZU)
Number of hours of total 60 60
student workload (CNPS
Form of crediting crediting crediting

with grade with grade

For group of courses mafk X
(X) final course
Number of ECTS points 2 2
including number d 1
ECTS points fd
practical (P) class
including number ¢ 2 1
ECTS points for dect
teacherstudent conta
(BK) classe]

=

[}

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES
1. Basic knowledge about issues related to econonovtogg, environmental protection, depo
extraction, mineral deposits processing, and ecar®orrediting from the subject pasiining
land reclamation and development, with the projechpleted as a part of that course (Elent
of the project form basis for the project herewith)

2. Computer office suite skills.

SUBJECT OBJECTIVES

C1 Acquiring knowledge about planning and organising miniragdpction process in a life cycle
a mine site.

C2 Acquiring rules of planning and controlling techogical operations related to extracting
processing mineral deposits, machinery and deviweket for mineral industry.

C3 Presenting issues connected with the deposit mamagen the light of technology, econoni
and environmental protection.

C4 Exercising the skill of systematic approach to minproduction process and the use of com
technology.

C5 Prepring for independent project work related to lgning or upgrading of mining producti
as well as for assessing its efficiency at theeste@easibility study.

C6 Exercising the skill to prepare and present ragpafrthe conducted analysis and projects.




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

PEK_WO01 — Knows products of mining activity and rules oheral resources markets.

PEK_WO02 — Possesses knowledge about the basic parametersrigimgcquality and quantity
domestic mineral and rock deposits asllwas the requirements for the products of
processing.

PEK_WO03 - Learns about the development scheme of a minwggiment projecand its detai
until the stage of feasibility study.

PEK W04 — Learns about quality and quantity relations betweuality and mined deposi
technology of extraction and processing of the mahenvironmental protection and produc
efficiency.

PEK_ W05 — Possesses knowledge about the methods of econ@séssanent of the investm
with the consideration of reclamation costs anddénelopment of post-production area.

relating to skills:
PEK_UO1 —1Is able to plan and design technology of excavadiuh processing of mineral resod
in rock mining.
PEK _UO02 - Is familiar with mining machinergind processing devices market, and is able tot
machinery proper for the given needs.
PEK_UO3 - Is able to estimate an economic value of the imvest that involves production
construction aggregates at the stage of feasilsilitgly of an investment project.
PEK _U04 - Is able to develop and present the results geégravork (written report, multimed
presentation)

relating to social competences:
PEK _KO1 - Is able to recognise possibilities and threatmoreral resources market.
PEK_KOz — Has developed innovative approach to issuesrktatmineral deposits manageme

ht.

PROGRAMME CONTENT

Form of classes- lecture Number
of hours
Lec 1 |Lecture scope, terms of crediting, literature. Geyprofile, objectives and appl 3

methods of educating. Correlation between the eoccostents and the profile 4
programme contents of other courses within the speeialization and faculty.
Key terminology related to production organisateord management; life cycle)
a mining site, quality of deposits and their preieg products; measures, nof
rating methods, resources market, prices, costs.

Lec 2 [Review of processing and mining technologies: typed systems of operatio 3
notions of system and process, efficiency, capadigiability and efficien
working time.

Methods of production technology planning: qualiywd quatity scheme
operations, models of operations, calculation ampdindsation of operatig
systems.

Lec 3 [Technical means in production process: machinery devices, market, typs 3
parameters, reliability, methods of proper matchofgtechnical meanswith
planned technologies/ operations.

Production efficiency: costs structure, calculataincosts, reclamation costs
post-production area, unitary production costs.

Lec 4 |Final test (test, personalised set of tasks) afesticompetence. 1

Total hours 10




Form of classes - project

Number of
hours

Proj 1

Project: production process.

Scope of project, terms of crediting, literature.

Introduction to project work: assumptions, objeesivform, schedule.

Data base, preparing individual data for a project.

Verifying the data, detailed project descriptioamples, project stages, prog
control schedule.

3

Proj 2

Planning and organisation of production processhrelogies, mechanizatid
progress control, additional information, studemslependent project work.
Setting quality schemes eoncept of technology; progress control, discug
additional information, self-study, individual carigng.

Proj 3

Quality and quantity calculations: progress contrdiscussion, addition
information, explanations, individual consulting.

Proj 4

Selection of basic devices and machinery to praolnctcheme: progress cont

discussion, additional information, explanatioretatogues, individual consulting.

Proj 5

Calculating capacity of pduction system: progress control, discus
explanations, individual consulting.

Production efficiency calculations (investment cagieration cost, unitary cog
progress control, discussion, explanations, indiaidtonsulting.

Proj 6

Discussing and bringing closer project-relatedéssu
Independent project work.
Economy calculations: reclamation costs.

Proj 7

Presentation of completed projects.
Project crediting (course crediting). Partial ctied.

Total hours

30

TEACHING TOOLSUSED

N1 Informational lecture with the elements of problbased lecture.
N2 Multimedia presentations.

N3 Didactic discussion as a part of lecture and ptajexk.

N4 Preparation of project in the form of report.

N5 Test of students’ knowledge about the subject.

N6 Controlling project progress.

N7 Presentation of the project.

N8 Consultations.




EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

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

Educational effec
number

Way of evaluating educational effect achievement

F1 Assessing project’s adequacy.

F2 Project form and performance

P1 Partial grade for crediting in lecture comprehensiaritten test
(random sets and questions, negative and positiming points.
Reference point for lecture crediting is a teshwiite best score arf
bonuses for participation in lectures.

P2 Partial grade for crediting in project work {@rged arithmetic
mean — 60% adequacy, 40% form).

P3 Final grade for group of courses: arithmetiamfgom partial

grades for lecture and project work.

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Drzymata J., Podstawy przerobki kopalin, Oficyna d&fwnicza Politechniki Wroctawski

Wroctaw 2006

[2] Malewski J, Modrzejewski S., Modelowanie i optyraalija gstemoéw i procesow wydobyci
przerébki kruszyw tamanych, Wydawnictwo Goérnictwdkbywkowe, Wroctaw, 2008
[3] Malewski J., Spoteczne i technologiczne aspektygdarki ziazem na przykidzie rud miedz

Wiadmaici WUG, 5/2008

[4] Malewski J., Zargdzanie produkgj — kluczows technologi rozwoju przemystu wydobywcze
rud miedzi i surowcow towarzyszych, Cuprum, nr 1/2008

[5] MetsoMinerals, Basics in Mineral Processing, 2005

[6] Monografia KGHM, (pod red. Piestriagkiego), Lubin 2007

[7] Szamatek K., Podstawy geologii gospotkzej i gospodarki surowcami mineralnymi, P\
Warszawa 2007

[8] Wills B.A., Mineral Processing Technology

[9] Wirth H., Kudetko J.,Wanielista K., Metody ocenyzemystowych projektéw inwestycyjny

Cuprum nr 20/2001

SECONDARY LITERATURE:

[1] Czasopisma braowe:

> @rooooTp

Gornictwo Odkrywkowe (Wyd. IGO-Wroctaw
Przeghd Gorniczy (Wyd. NOT, Katowice)

Rudy i Metale Nigelazne (Wyd. NOT, Katowice)
Gornictwo i Geoiaynierii (Wyd. AGH, Krakow),
Przeghd Geologiczny (Wyd. PIG Warszawa).
Cuprum (Wyd. ZBR Cuprum-KGHM, Wroctaw)
Gospodarka surowcami mineralnymi, Komitet Zréwnéereej Gospodarki Surowcal
PAN, Wydawnictwo Sigmie PAN, Krakéw
Gérnictwo i Geologia, Prace Naukowe Instytutu Génma Politechniki Wroctawskig
Oficyna Wydawnicza Politechniki Wroctawskiej, Wraa.

[2] Portale: www.Informine.com, www.teberia.pl, wwwadyroc.pl/libra

[3] Katalogi firmowe maszyn Metso Minerls, Sandvik, DMPama,£ZG iinne

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)

dr hab. inz. Jerzy Malewski, prof. ndzw., jerzy.malewski@pwr .wr oc.pl
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Mineral Deposit and Production M anagement
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology

SUBJECT Correlation between subjec SUBJECT Programme | Teaching tool
EDUCATIONAL educational effect and OBJECTIVES content number

EFFECT educational effects defined for

main field of study

PEK W1 K_W35 C3 Lec 1-Lec 2 N1-N3, N6

PEK W2 K_W35 C4 Lec 2 N1-N3, N6

PEK W3 K_W35 C5 Lec 3 N1-N3, N6

PEK W4 K_W35 C5-C6 Lec 3-Lec 4 N1-N3, N6

PEK U1l K_U32 C1-C3 Proj 1-Proj 4 N1-N3, N6

PEK U2 K_U32 C5 Proj 5-Proj 7 N4, N6

PEK U3 K_U32 C6 Proj 8 N4, N6

PEK U4 K_U32 C6 Proj 9-Proj 1 N4-N6

PEK K1 K_KO07 C5 Lec 1-Lec 2

PEK K2 K_KO07 C5 Lec 3-Lec 4




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY

SUBJECT CARD

Namein Polish: Wentylacja i Paary |
Namein English: Mine Ventilation and Fires Il
Main field of study: mining and geology
Level and form of studies: 1* level, part-time

Kind of subject: obligatory
Subject code: GGG8206
Group of courses: NO

Lecture

Classes

Laboratory

Project

Seminar

Number of hours of
organized classes in
University (ZZU)

20

10

10

Number of hours of total
student workload (CNPS)

60

30

30

Form of crediting

Examination

crediting
with grade

crediting
with grade

For group of courses marl
(X) final course

Number of ECTS points

including number d
ECTS points fqg
practical (P) class

=

including number ¢
ECTS points for dire
teacher-studeniontac
(BK) classe

2]

0,5

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES
1. The student is familiar with the basics of mathecadtanalysis, essential for comprehen

mathematical issues in engineering sciences.
The student is familiar with the basics of techhibarmodynamics.
. The student is familiar with mining issues, mainkith the development process

2.
3

underground mining.
4. The student is familiar with mine ventilation issuend mine air rating, mapping of ventila
neworks, principles of ventilation, ventilating deei; air distribution in mines and ventilat

surveying.

5. The student is able to use text editors and spsbaéts (with elements of programming

develop documents, perform calculations and prepatémedia presentations.

6. The student understands and knows the possibifitiefurther development (Il and Il ley
studies, post-diploma studies, courses),ifi@ereasing their professional, personal and s

competence.




SUBJECT OBJECTIVES

C1 Learningabout the construction of digital models of veriila networks, calculation methd
for free and forced air flow in ventilation netwsrkmethods of examining safety and efficig
of ventilating networks and maintenance of thedetkgraphic and calculation systems.

C2 Comprehending methods of designing a mine verdilatystem.

C3 Comprehending phenomena that occur during undengdréite, and their early detection.

C4 Comprehending malfunctions in ventilation netwodcksing fire, methods of limiting haze
area and extinguishing underground fires.

C5 Comprehending methods of fire fighting and termirgbf underground fire areas.

C6 Comprehending possible methods of upgrading, a@sgeand forecasting air condition and
temperature in mining sites.

C7 Comprehending operation rules of HYAC machineyges of on-site and centralised HVA

\J

SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

PEK_WO1- Is familiar with methods of calculating free dodced air flow in ventilation
networks, creating digital models of ventilatiortwerks, knows at least one graphic and
calculation system for performing fire an HVAC aaktions.

PEK_WO02- Is familiar with the basics of designing ventilgtin a mine site, especially with
planning required amounts of air in mining sitetedaining resistance in air splits, selecting
controllers of air flow and selection of main fdos a ventilation network.

PEK_WO03- Is familiar with all the stages of undergrouna fils familiar with the methods of
early detection of underground fires, methods éhexishing exogenous and endogenous
fires, application of ventilation devices in ordermprotect the crew and minimise material lops
caused by fire. Possesses general knowledge atgrgsing fire stage in fire areas, opening up
and terminating of such areas.

PEK_WO04- Is familiar with rules and legal conditions affifighting actions in underground
mining sites.

PEK_WO5- Is familiar with general issues of assessingadition related threats and of
possible improvement of air condition with the e$&entilating means. The students is
familiar with basics of air condition forecastinig mining sites, operating rules of HVOC
machinery, on-site and centralised HVOC system$epm mines.

relating to skills:

PEK_UO1- Is able to create digital models of a ventilatitwork, perform calculations of air
flow in such networks with the use of selected piapnd calculation systems.

PEK_UO2- Is able to determine air potential field andditstribution in ventilation networks and
to prepare potential schemes of these networks.

PEK _UQ3- Is able to prepare preliminary concept of a nueetilation system.

PEK_UO4 - Is able to estimate pyrophoric properties of eath the use of Olpiski method and
to assess fire hazards in a mine.

PEK _UO5- Is able to analyse the results of survey conduaterder to prevent endogenous
fires.

PEK _UO0G6- Is able to analyse and assess malfunctioningmtilation system resulting from fir

PEK_UOQO7- Is able to assess fire stage in dammed areas.

PEK_UO8- Is able to plan the arrangement of anti-fire desiin a mine.

PEK _UQ9- Is able to assess air condition in mining sitediadicate possible improvements.

relating to social competences:

PEK _KO1 - Is able to work in a team, collaborate while perfing a task, elaborate the resultg
and present the results of the performed taskeridim of team report.

PEK_KO02 - Is aware of the negative impact on the envirorirnensed by noise produced by
main fans and emission of gases and dusts restitingventilation of mines.

11%




PROGRAMME CONTENT

Form of classes- lecture Number
of hours

Lec 1 |Digital imagining of ventation networks, examining the structure of veiitia 2
networks. Calculating natural air flow in simpledasompoundventilatior]
networks.

Lec 2 |Threat of underground fire, burning process, fisem fire depression. Cau 2
on underground fires and its stages. Coal and ytephoric poperties 3
contributing factor.

Lec 3 |Assessing fire threat. Early detection of exogenand endogenous fir 2
Preventing exogenous and endogenous fires.

Lec 4 |Active and passive participation in underground éixtinguishing. Securing 2
a mine site during fire. Methods of extinguishingdarground fires. Reversi
in ventilating during fire. Additional securememtisdescending air currents.

Lec 5 [Malfunctions of ventilation network during undergra fire. Stabilization 9 2
air flow directions and distribution in methane esnEliminating smoke. Ru
and regulation of fire fighting action. Crew evatioa.

Lec 6 |Assessing fire stage in a dammed area. Quick axshigng of fire areal 2
Opening and terminating underground fire areas.

Lec 7 |Physical and thermal properties of a rock massrackk, geahermal stage a 2
gradient, primal temperature of rocks. Assessing threats in mine
Possibilities of improving air condition in minesithout the necesty of
applying special cooling devices.

Lec 8 |Forecasting of air threats in mining sites. 2

Lec 9 |Operation of compressing and absorbing HVOC devi#és conditioning 2
machinery applied in mining.

Lec 10 |HVOC operation rules in preparatory anccaxation works. Central HVO 2
Controlling ventilation, fire and air related thtean accordance to valid ru
and regulations in mining.

Total hours 20
Number
Form of classes - laboratory of hours

Lab 1 [Describing methods of determining aiotpntials, parameters essential 2
determining air potentials and their drop in lalbona ventilation networ}
Potential scheme for such network.

Lab 2 [Describing methods of early detection of endogendiwss. Estimatin 1
pyrophoric properties of cbavith the use of Olgiski method, in accordance
PN-93/G-04558 standard.

Lab 3 [Assessing efficiency of singltage HVOC compressor. Measurement of 1
parameters of cooling agent, preparing circulatiGagram of thermodynan
agent, energy efficiency rating and coefficienpefformance.

Lab 4 |Describing selected methods of calculating air ritistion in ventilatin 3
networks. Operation of graphic and calculating Natbn network.

Lab 5 |[Construction of graphic and digital models for vietion networks of differe 3
complexity. Calculating air distribution in ventien networks for differef
\ventilation stages.

Total hours 10




Form of classes - project Number
of hours

Proj 1 |Range of project classes, term of crediting, lttee
Assigning individual projects topics.
Describing guidelines for project work:
1) Preparing project of ventilation system in a mine the give 1
geological and mining conditions and natural trgeat
2) Planning fire precautions in a mine, basing onahalysisof possibl
malfunctioning of air flow caused by the fire owghk.

Proj 2 |Preparing ventilation map and ventilation schemesveéntilation networl 2
basing on the assumed opening out and depositigpgGialculating dema
for air in flats and chabers; assuming air distribution in whole ventila
network. Determining air splits resistance and gyelissipation.

Proj 3 |Regulating air distribution, selecting proper coflars and parameters of m 2
fans. Selecting main fans for ventilation wetk. Security and efficien
analysis.

Proj 4 |Analysis of probable starting points for fire owthk. Determining fif 2
depression.

Proj 5 |Analysis of possible malfunctions in ventilationtwerk; finding seat of firg 3

eliminating smoke, smoke preuve@m, distribution of fire fighting devices
ventilation network.

Total hours 10

TEACHING TOOLSUSED

N1.Lecture in its traditional form, supported by muolédia presentations.

N2.Laboratory — work-stand classes with the use dfungents for measuring physical properti
of the air.

N3.Presentation of the report.

N4 .Didactic discussion as a part of lectures, laboyatmrk and project work.

N5.Consultations.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

Evaluation (F tEducational effect number  Way of evaluating educational effect achievement
forming
(during

semester), P

concluding (a

semester end)

P PEK_WO01-PEK_WO05| Final exam grade for a writtest.te

F1 — Grade for oral presentation of written rep8to)
PEK UO01-PEK _UO05 [F2 — Grade for a written test (70%)

PEK K01 P2 — Final grade for laboratory work (weighted ager
mean from F1-30% and F2-70%)

F,P

P PEK_UO06-PEK_UO09 | Final grade for project work #sgresentation.




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

SECONDARY LITERATURE:

[1] Wactawik J.: Wentylacja kopakom | i Il, Wyd. AGH, Krakéw 2010.

[2] Strumiaski A.: Zwalczanie pzar6w w kopalniach gbinowych, Wyd Slask, Katowice 1996.

[3] Roszkowski J., Pawski J., Strzentiski J.: Przewietrzanie kopglWyd. SWT, Katowice
1995.

[4] Roszczynialski W., Trutwin W., Wactawik J.: Kopainie pomiary wentylacyjne, WySlask,
Katowice 1992.

[5] McPherson M. J.: Subsurface Ventilation and Enwirental Engineering, Published by Chapma
Hall, London 1 993

[1] tuska P., Nawrat S.: Klimatyzacja kopadodziemnych: urtdzenia chtodnicze. Biblioteka
Szkoty Eksploatacji Podziemnej, Krakow 2002.

[2] tuska P., Nawrat S.: Klimatyzacja kopgdodziemnych: systemy chtodnicze. AGH
Uczelniane Wydawnictwa Naukowo-Dydaktyczne, Kraké08.

[3] Maciejasz Z., Kruk F.: Pary podziemne w kopalniach, cz. 1. Wgthsk, Katowice 1977.

[4] Szymaski W., Wolaiczyk F.: Termodynamika powietrza wilgotnego: Praykt i zadania,
Oficyna wydawnicza Polit. Rzeszowskiej, Rzeszow&00

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)
dr inz. Franciszek Rosiek, franciszek.r osiek @pwr.wr oc.pl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Mine Ventilation and Fires||

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

mining and geology

SUBJECT Correlation betweqd SUBJECT Programme content Teaching too
EDUCATIONAL | subject educationgl OBJECTIVES number
EFFECT effect and
educational effects
defined for main
field of study
Lecl, Lab 4,
PEK_WO01 K_W30 C1 Lab 5 N1, N2, N4, N5
Proj 2, Proj 3
PEK_WO02 K_W30 c2 Lecl, Lab4,Labs, | 1 No N4, N5
- - Proj 2, Proj 3
PEK_WO03 K_W30 C3 Lec2,Lec3,Lab 1 N1, N2, N4, N
PEK_WO04 K_W30 C5 Lec 10 N1, N4, N5
PEK_WO05 K_W30 C6, C7 Lec 7, Lec 8 N1, N4, N5
PEK_UO1 K_U27 C1 Lec 1, Lab 5, Proj 2 N1, N2, N4 N
PEK_U02 K_U27 C1 Lab 1 N1, N2, N4, Nj
PEK_UO03 K_U27 Cc2 Proj 2 N1, N4, N5
PEK_U04 K_U27 C3 Lec 3,Lab 2 N1, N2, N4, N
PEK_UO05 K_U27 C3 Lec 3, Lab 2, Proj 4 N1, N2, N4 N
PEK_U06 K_U27 C4 Lec5 N1, N4, N5
PEK_UO07 K_U27 C4 Lec6 N1, N4, N5
PEK_UO08 K_U27 C4 Lec 4, Proj 5 N1, N4, N5
PEK_U09 K_U27 C6, C7 Lec 7, Lec 8, Lec 9 N1, N4, N5
PEK_KO01 K_KO04 C1,C2,C4,Ch Lab 1-Lab 5 N1, N2, N3, N5
PEK_KO02 K_K02 Cc2 Proj 3 N1, N4, N5

5



FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Namein Polish: Prawo Geologiczne i Gérnicze
Namein English: Geological and Mining Law
Main field of study: mining and geology
Level and form of studies: 1%'level, part-time
Kind of subject: obligatory
Subject code: PRG8201
Group of courses. NO

Lecture Classes| Laboratory Project

Seminar

Number of hours of
organized classes in
University (ZzZU)

10

10

Number of hours of total

student workload (CNPS) 30

30

Form of crediting crediting

with grade

crediting
with grade

For group of courses mark
(X) final course

Number of ECTS points

including number of
ECTS points for
practical (P) classe

including number of
ECTS points for direct
teacher-student contagt
(BK) classes

0,5

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES

1.
2.

The student has knowledge concerning the basiatafmal and EU law
The student has knowledge concernindpéisés of geology and mining

SUBJECT OBJECTIVES

C1 The aim of the course is to have basic knowleddggeological and Mining Law to the extent th

it is possible to work in a regulated professiongeological and mining

C2 The aim of the course is to use knowledge ef@®eological and Mining Law provisions

analyse specific legal situations associated witidacting mining plant traffic

at

to




SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:
PEK_WO01 The student has knowledge of GeologicdlMming Law to the extent that it is possib
to work in mining professions

relating to skills:
PEK_UO1 The student can use the Geological andniglihaw provisions to analyse specific leg
situations associated with conducting mining pteadfic

relating to social competences:

e

al

PEK KO1The student is aware of the importance amderstanding of non-technical aspects [and

effects of an engineer-miner, including its impact on thevinment and related to th
responsibility for decisions, is aware of the vaare need to create a culture of safety
mining

PROGRAMME CONTENT
Form of classes- lecture Number
of hours
Basics of Polish legal system -geological and ngriaw in the legal system of
Lec 1 |the Republic of Poland and the European Union,esibpf geological and 2
mining law.
Lec 2 | Mining property, mining usage and other ninpowers. Concession 2
Lec 3 | Professional qualifications, experts andgssional liability. Geological works. 2
Lec 4 | Mine facility, its movement, mine rescue 2
Lec 5 Fees_, I_iability for damages, administration, stajeological survey and 2
monitoring.
Total hours 10
Form of classes- laboratory Number
of hours

Sem1 Introduction to the seminar, handing outd®mf speeches for individual 1
students. The speeches deal with the current P@Glgms discussed durirg
the lectures, and the legal issues arising fronrélgelatory provisions of the
PGIiG Act in terms of their ability to apply to sitions involving the
movement of ZG

Sem 2-5| Presentations of the seminar participants in themfef 20-25 minutg 9
presentations and groups discussion on the coabehtorm of speeches.

Total hours 10

TEACHING TOOLSUSED

S

in

N1. Type of lectures - traditional, illustrated Wwitmultimedia presentations with the usage of aydio-

visual equipment

N2. Presentations of the seminars participants Idhoe illustrated with multimedia presentatio|
using the digital documentation

>

S,



EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

nt

Evaluation (F — forming| Educational effect Way of evaluating educational effect achieveme
(during semester), P — number
concluding (at the end of
semester)
P1 PEK W01 grade from a written test from the malteovered
at the lecture
P2 student’s presentation in analysed by the group, t
result of the discussion are transferred into ggade
PEK_UO1 Grades are concerning

PEK _KO01 1. merits of presentations,

2. formal side of presentations

3. discussion activity

It is taken into consideration in the final gradeh®
seminar. Final grade is a weighted average of the

three grades, accordingly with 0,6, 0,2 and 0,2.

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Lipinski — Prawo geologiczne i gornicze — komentarzbAmPublishing, 2003
[2] Prawo geologiczne i gérnicze — SITG Publishing,2201

[3] Radecki - Ochrongrodowiska w prawie geologicznym i gérniczym

[4] Dzienniki Ustaw 2011, 2012

[5] Internetowy System Informacji Prawnej Sejmu RP

SECONDARY LITERATURE:
[1] Strony internetowe: Sejmu RP,&YMG | WUG

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)

dr inz. Marek Sikora, marek.sikora@pwr.wroc.pl

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Geological and Mining Law
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology

SUBJECT Correlation between subject SUBJECT Programme | Teaching
EDUCATIONAL | educational effect and educationaDBJECTIVES content tool number

EFFECT effects defined for main field of
study and specialization

PEK_WO01 K_W34 C1 Lec 1-Lec § N1
PEK_UO01 K_U31 C2 Sem 2-Sem|5 N2
PEK_KO1 K_K02 C2 Lec1-Lec§ NI, N2

Sem 2-Sem §




