SEMESTER 1

FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Namein Polish: Eksploatacja Odkrywkowa
Namein English: Surface Mining Technology
Main field of study: mining and geology
Specialization: Underground and Surface Mining
Level and form of studies; 2" level, full-time
Kind of subject: obligatory
Subject code: GGG1301

Group of courses. No

Lecture Classes Laboratory Project Seminar
Number of hours of
organized classes in
University (ZZU) 30 30
number of hours of
organized classes in
University (ZZU)
Number of hours of total 90 60
student workload (CNPS)
Form of crediting Examinatiorn c_redltlng

with grade

For group of courses mark
(X) final course

Number of ECTS points 3 2

including number of
ECTS points for
pradical (P) classe

Including number of
ECTS points for direct
teacher-student contact

(BK) classes

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES
1. The student has knowledge concerning geology addamineral deposits hydrogeology &
mine dewatering.
2. The student has knowledge of soil mechanics andhadstof calculation concerning slo
stability.
3. The student can apply in practice the basic tedyie$ of basics machinery.

and

pe

4. The student can use Microsoft Office and can alstkwwith Excel programme.

SUBJECT OBJECTIVES
C1. Familiarizing with the basics of design of leosinerals open-cast mines and types
technological systems in their exploitation.
C2. Getting know how to provide loose mineral dégsand development excavation design.

C3. Presentation of knowledge concerning more amb@riechnology of wheel excavators |i

complex geological and mining conditions.
C4. The choice of technological system to perfopmcffic tasks concerning production capacity
particular geological deposit structure conditions.

of
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SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:
PEK_WO0L1 - Familiarizing students with what an opest mine consists of if it goes for materials gnd
the processes involved.
PEK W02 - The obtained knowledge concerning theotsf which an open-cast causes in the rock
mass and immediate vicinity of the excavation.
PEK_ W03 - Sharing knowledge concerning formatioramfexploitation project concerning soil mass
movement and OCT transformation.
PEK_WO04 - Familiarizing students with the phasededl sharing and related processes of mines
reconstruction.
PEK _WO05 - Obtaining knowledge concerning relatiopshetween the type of mined rock gnd
possible to obtain excavators yield and how it@ffehe shape of excavation.

relating to skills:
PEK _UO1 - The student can determine the boundafiasdeposit, taking into account identified and
described constrains
PEK UOQ02 - The student can make the optimal excawadivision on floors including geotechnical
constraints.
PEK_UO3 - The student obtains knowledge concerakgavation conduct in complex conditiong of
excavated floor geological construction (offsekspes).
PEK _UO04 - The student can, basing on acquired kexyd, realize "The project of sharing excavat
construction with the selection of the technolobgystem."

on

relating to social competences:
PEK_KO1 - The student has knowledge concerningbtivgefits of open-cast mining and is able to
limit its environmental drawbacks.

PROGRAMME CONTENT
Number
Form of classes- lecture of hours
Lec 1 | Scope of the course, teaching purpose, argaibnditions. 2
Lec 2 | A general model of loose mineral mine. 1
Lec 3 Phenomena and processes caused by open-cast éxtavdhe surrounding rock 2
mass.
Lec 4 | Deposit’s characteristics. Determining def@sapacity. 2
Lec 5 | Geometric and economic indicators describiiegvertical shape of the deposit. 1
Lec 6 | Types of technological systems in open-casdation and conditions of use. 2

Lec 7 | The boundaries of a deposit’'s exploitatioasigning exploitations directions. 2

Lec 8 | Providing excavation and stages of the coostm. 2
Lec 9 | Elements and geometry of front slope andspart. 1
Lec 10 | Elements and geometry of moveable slopeswaied 1
Division of the excavation on levels based on thedition:
Lec 11 | - steady progress 2
- the ability of mining excavators and steady pesgrof the front.
Division of the excavation on levels based on tl&ddtion of steady front
Lec 12 | Progress anq: - , . , 2
- floors’ height specified in the geotechnical amor these assumptions
determining the mining ability of excavators andithiechnological parameters.
Lec 13 | Basics of external and internal dump cortitso technology. 2
Lec 14 | Methods of determining the workability otks. 2
Lec 15 | Working wheel excavators in the regionsaoits and tilted layers. 2

Lec 16 | Solutions of wheel excavators working paediin land of hard workability and 2




high abrasiveness.
Lec 17 | Sublevel wheel excavators work technology. 2
Total hours 30
. Number
Form of classes - project of hours
Organizational matters, crediting, literature
Proj 1 | Project objectives presentation "The project ofrisigaexcavation construction 2
with the selection of the technological system."
Proj 2 | Discussion concerning data input to thegmtofind assigning topics. 2
Proj 3 | Descriptions of methods and stages of piogidrill. 2
Proj 4 | Design solutions of providing drills solids. 2
Proj 5 | Basic design of front slope construction. 2
Proj 6 | Basic design of transport slope construction 2
Proj 7 Basic_: _design of moveable slope construction in déeace of geological-mining 2
conditions.
Proj 8 Basic design of moveable slope construction in ddpece of excavation )
changeability and the level of ready and prepavgghiees.
Proj 9 | Basic design of the side slope.
. Division of the excavation into providing floorsprf steady front excavation
Proj 10 Iy 2
conditions.
Proj 11 Division into floors, for steady front excavatioonditions and excavation ability 2
of possessed excavators.
Proj 12 The _division int(_) levels bas_ed on ge(_)te(_:hnic:_:ll watons (setting values) and >
specify the required excavation capacity in theigalar floor.
Proi For certain excavation capacity (Pr 12) the sadectif technological excavatorg’
roj 13 : 2
parameters on the particular floor.
Proj 14 | The choice of belt conveyors for excavatotsie particular exploitation floor. 2
Proj 15 | Handing in projects, their defence andaalgr 2
Total hours 30

TEACHING TOOLSUSED

N1. Type of lectures - traditional, illustrated ithultimedia presentations with the usage of audio-
visual equipment

N2. Discussion concerning lectures and projects.

N3. Projects preparation in a paper form

N4. Projects defence - oral or written form.

N5. Duty hours




EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

Evaluation (F — forming
(during seme_ster), Educational effect numbet Way of evaluat_mg educational effect

P — concluding achievement
(at the end of semester

F1 Grade from project’s performance
and its merits

F.1.2 Grade from project’s oral or writte
F1, P1 PEK_UO02-PEK_U04 | defence

P1.Final grade from the project No. 1
(weighted average of F1.1 - 50% and
F1.2 - 50%).

P2 PEK_WO01-PEK W05 P1.Final grade of written test.

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Beben A. Maszyny i uegdzenia do wydobywania kopalin pospolitych beyaia materiatow
wybuchowych. Krakow: AGH Uczelniane Wydawnictwa Hewo- Dydaktyczne, 2008

[2] Hawrylak H. Sobolski R. Maszyny podstawowe gornatw odkrywkowedd
Pub. 'Slask”, Katowice 1967.

[3] Kotkiewicz W. Zastosowanie maszyn podstawowych évngtwie odkrywkowym Wyd
Slask Publishing 1974

[4] Koztowski Z. Technika prowadzenia rob6t w kopatmiaodkrywkowych Pub. Slask”,
Katowice 1974.

[5] Pod red. K. Strzodki, J. Sajkiewicza, A. Dunikovegd Gornictwo odkrywkowe Tom |

[6] Wisniewski S. Zasady projektowania kop&z. 'Slask” Publishing, Katowice 1971.

[7] Praca zbiorowa pod redakcWisniewskiego S. Projektowanie kopalCz. |. Kopalnig
odkrywkowe. Skrypt Politechniki Wroctawskiej, 1980

[8] Wojtkiewicz H. Technologiczne rozgaania pracy koparek kotowych w rejonach uskokd
warstw nachylonych. Raport SPRJ-11/S-95/2009 Rulitdka Wroctawska, Instytl
Gornictwa

[9] Zur T. Przenéniki tasmowe w gornictwie $lask” Publishing, Katowice 1974

SECONDARY LITERATURE:
[1] Glapa W., Korzeniowski J.l., Maly Leksykon GoérnietwDdkrywkowego, Wydawnictwa
Szkolenia Gornicze Burnat & Korzeniowski, Wrocta@05

[2] Goérnictwo i Geologia, Prace Naukowe Instytutu Gdmma Politechniki Wroctawskiej. Stud
i Materiaty

[3] Kasztelewicz Z. Koparki wielonaczyniowe i zwatowat&smowe. Technologia pracy. AG
Krakow 2012

[4] Czasopisma: \WWhiel Brunatny. Pub. Porozumienie Producentowg\®& Brunatnego
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SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)

dr inz. Henryk Wojtkiewicz, henryk.wojtkiewicz@pwr .wrac.pl

dr inz. Justyna Wozniak, justyna.wozniak @pwr .wroc.pl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Surface Mining Technology
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

mining and geology

AND SPECIALIZATION
Underground and Surface Mining

Correlation between
subject educational
SUBJECT effect and SUBJECT Teaching tool
EDUCATIONAL | educational effects| OBJECTIVES| Programme content numb%r
EFFECT defined for main
field of study and
specialization
Lec 2, Lec 4
PEK_WO01 K_W05 C1,C2 Lec 5. Lec 13 N1, N2, N5
PEK_W02 K_WO05 Cc2 Lec 3, Lec 7, Lec 14 N1, N2, N6
PEK_WO03 K_W05 Ci,C4 Lec 6, Lec 7, Lec 1L N1, mé N3,
PEK_WO04 K_WO05 C2,C4 Lec 8-Lec 12 N1, mé N3,
PEK_WO05 K_W05 C4 Lec 12 N1, k‘é N3,
PEK_UO1 K_U07 C1l Lec 5, Lec 6, Lec 7| N1, N2, Nb
PEK_U02 K_U07 Cc2 Lec 11, Lec12,Lec 14 N1, N2, N5
PEK_UO03 K_U07 C3 Lec 15, Lec 16, Lec 17 N1, N2, N5
PEK_U04 K_U07 C4 Lec 8, Lec 9, Lec 10 N1, N2, N6
PEK K01 K_KO01 C1l Lec 3,Lec 7, Lec 13 N1, N2




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY

SUBJECT CARD
Namein Polish: Mechanika Gérotworu

Namein English: Rock Mass Mechanics
Main field of study: mining and geology

Specialization: Underground and Surface Mining

L evel and form of studies: 2" level, full-time

Kind of subject: obligator
Subject code: GGG1304
Group of courses. No

y

Lecture

Classes

Laboratory

Project

Seminar

Number of hours of
organized classes in
University (ZZU)

30

15

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

including number of
ECTS points for
practica (P) classeg

including number of
ECTS points for direc
teacher-student contal

(BK) classes

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES
1. The student has knowledge of the constitutive nwaélcontinuous body: various elas

models, plastic, adhesive, and strength hypotheses.

2. The student has the ability to describe and unaedsthe parameters describing m

geological conditions for assessing the qualitg obck.

3. The student has basic knowledge concerning measutemethods used in geomechan

MES, MRS, MEO.

4. The student has knowledge concerning the distohutif stresses in a rock mass in
vicinity of underground excavations and can docuritarsing appropriate calculations.
5. The student can fluently use both Microsoft OffiéeitoCad, and also has a practice in

usage of standard software for numerical modebihne rock mass.

tic
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SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK_WO0L1 - The student has the ability to use tlecyples of elastic-plasticity-adhesive mechanits o
continuous body to conclude about changes in tite sif stress / strain in the rock mass pgs a

result of the excavation.
PEK_WO02 - The student has advanced knowledge ierdodobserve the phenomena occurring in
rock mass and basing on these parameters condbhade the danger and how appropriaf
protect excavations using a support.
PEK _WO03 - The student understands that the statstrebs and strain around the undergrg

the
ely

und

excavation is variable in time and depends on uarsystem parameters such as rock type,

degree of cracking, the actual excavation geometgavation progress, characteristics of
initial strains, et al.

relating to skills:

the

PEK UO1 - Through visual observations the studemt confidently assess the quality of rogks

surrounding the excavation and at the same tirablesto offer the right form of its support.

PEK_UOQ2 - For real underground geological and ngrannditions the student can choose the most

appropriate method of analysis / calculations amtassfully implement it.

PEK UO3 - The student possessed the ability tacasguter technology (mainly FEM) to model the
rock mass behaviour disturbed by excavation andentify the places and types of related

risks.

relating to social competences:

PEK_KO1 - The student can work in a team and hasility to present the results of her/his worl
a paper report.

PEK KO02 - The student can present her/his cadeetpublic and is able to justify it.

PROGRAMME CONTENT

Number

Form of classes - lecture
of hours

Subject’s programme, conditions of crediting, heire
The essence of rock mechanics as a field of knayelegthich identifies and >
explains the causes and effects of various phyaiedlgeomechanical phenomena

occurring around the underground excavations.

Lec1

The base model of the exploitation field and itgiemment and the impact of their
Lec 2 | parameters on the degree of risk of the dynamicifestations of rock mass 2
pressure.

as

Rock mass behaviour in the vicinity of excavatidapending on the type of rock

Lec 3 and the depth of its foundation. 2

Lec 4 Tensor state Qf stress in the rock mass. Determoimaf stresses in the rock using 5
various experimental methods.

Lec 5 Thg effect of excavation o_rigntation according he tgirection of the largest 5
horizontal component of the initial stress on tegrée of risk for fall.

Lec 6 | Interchamber pillar load assessment anddloe, fivhich it lies on. 2
Rock panel model and its use in assessing theofigkstability phenomena in the

Lec 7 | rock mass. 2
Modelling cases of large mine areas using FEA aREM

Lec 8 Types of underground excavation supports. Divisievgrking mechanisms, 5

analytical methods of design.




Support prone to underground excavations. Desigaisigpport in the conditions pf

Lec 9 rock mass squeezing. New Austrian Tunnelling Method 2
Underground excavations in the rock mass havindgoakbconstruction. Spatia

Lec 10| analysis and separation of rock blocks having thmeatgst spall potentig 2
Determination of the required capacity of stahilgzanchors.

Lec 11 Empirical methods for underground support selectid®MR rock mass 5
classification method and the method used in tippeomines LGOM.

Lec 12 Selection of the excavation complex support onbh®s of various contempordry >
classification methods: the Q number, RMR, MRMR, IRitt.

Risk assessment of shaft support in the field aticstoads based on measurements

Lec 13 . . 2
and analytical solutions.

Lec 14| Shaft support hazard analysis because of indugsehiseevents. 2
Assessment of excavation destruction risk in ttletlof simplified methods and the

Lec 15 . 2
theory of stochastic processes.

Total hours 30
. Number
Form of classes - project
of hours
Presentation of the project's essence, creditinghditions, and giving
recommended literature.

Proj 1| Providing students with individual design topicdatiscussion of the next stages 1
of project under the title: "The project of suppsupporting / coating / vaulted /
anchor of tunnel excavation in alternative geolaband mining conditions."
Discussion of geological and mining conditions atitkir most important
parameters; Appointment of calculating geotechnpaabmeters of the rock. The

Proj 2 | problem of scale and its impact on the values oéngth and deformatign 2
parameters. Determination of the appropriate tyfpgipport in selected geologigal
and mining conditions.

Determination of the initial state of stress in thek mass with regard to the action

Proj 3 | of a big horizontal component being the resultisfaht tectonic interactions. 2
Practical calculation of a load acting on the suppo

Proi 4 Discussion of the classification method appliedbtactical tests of the compléx 5

) support selection in a fractured rock mass.
. - | Presentation of UNWEDGE computer program and ifdiegtion to the structure

Proj 5 2
of the block rock mass.

Presentation of the control calculations samplethefrock mass deformation and

Proj 6 | stress in the support elements for the selectedestuprojects, using computer 2
software (i.e. PHASE).

. | Presentation of ready-made projects and their defén the presence of other

Proj 7 2
students.

Handing the project to the teacher. Performancdegemd oral test concerning the

Proj 8 | project’s merits. 2
Crediting.

Total hours 15




TEACHING TOOLSUSED

N1.
N2.
N3.
N4.
N5.
NG6.
N7.

Informative lecture with the elements of prablsolving lecture.

Multimedia presentations.

Didactic discussion considering the lecture #xedproject.

Projects preparation in a report form.

Projects presentation and test concerning $ssoreered by the project

Computer counting and their immediate presemtain a screen and detailed description.
Duty hours

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

Evaluation (F — forming Educational effect number Way of evaluating educeti effect

(at the end of semester)

(during semester), achievement
P — concluding

P PEK_WO01-PEK_WO03, | P1.Final grade of written test.
PEK_UO01, PEK_UQ02

F, P PEK U022, PEK_UO03, | F1 Grade from performance and merits aof

PEK_KO01, PEK_K02 the project
F2- written test grade or presentation of
issues covered in the project

the project

P2 =(0,4 F1 + 0,6 F2) - Final grade from

PRIMARY AND SECONDARY LITERATURE

PR

IMARY LITERATURE

[1] CHUDEK M., Geomechanika z podstawami ochréngdowiska gérniczego i powierzchni

terenu, PolSlaska Publishing, Gliwice 2002,

[2] CHUDEK M., Obudowa wyrobisk gérniczych, g# |, Obudowa wyrobisk korytarzowych i

komorowych. Slask", Katowice 1986.

[3] GALCZYNSKI S., Podstawy budownictwa podziemnego, Pol. \Wubishing House,

Wroctaw 2001
[4] GERGOWICZ Z., Geotechnika gornicza. Skrypt PWr.od¥aw 1974.

[5] Hoek E., Kaiser P.K., W.F. Bawden. Support of Ugdeund Excavations in Hard Rogk.

Funding by Mining Research Directoriate and Uniitexs Research Incentive Fund (

www.rockscience.com/)

[6] Hoek E. Rock Engineering. ( www.rockscience.com/)

[7] Kidybinski A., Podstawy geotechniki kopalnianejldsk”, Katowice 1982.

[8] Kieczek Z., Geomechanika gornic&igskie Techn. Publishing, Katowice 1994.

[9] PIECHOTA S. Podstawy goérnictwa kopalin statych, ABtblishing, Krakéw 1996,

[10] Pytel W. Plytowy model wspotpracy ukladu: stroafisg i jego zastosowanie w mechan
gorotworu. Zesz. Nauk. 8PNr. 1532, Gliwice 2002

[11] RYNCARZ T. Zarys fizyki gérotworuSlaska Techn. Publishing, Katowice 1993.

[12] SALUSTOWICZ A., Zarys mechaniki gorotwori§l4sk”, Katowice 1968.

[13] Ulusay R., Hudson J. A. The complete ISRM suggestettiods for rock characterizatiq
resting and monitoring: 1974-2006, Commision ortingsMethods, ISRM, Ankara 2007

[14] Witun Z., Zarys geotechniki, Komunikacji iatzndci Publishing, Warszawa 1987.

SECONDARY LITERATURE

[1] Bieniawski Z. T., Engineering Rock Mass Clasifioat.Wiley & Sons, Intersc. publicatig
NY 1989

ice
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[2] Borecki M.,Chudek M., Mechanika gérotwor$l§sk”, Katowice 1972.
[3] Butra J. Eksploatacja zta rud miedzi w warunkach zagemia tpaniami i zawatami. KGHN
Cuprum Pub. , Wroctaw 2010
[4] FILCEK H., KLECZEK Z., ZORYCHTA A., Pogidy i rozwigzania dotyczce gpan w
kopalniach wgla kamiennego. Zeszyty Nauk. AGH Gornictwo, nr,12@kow 1984.
[5] Franasik K., Mechanika gorotworu - Zwalczanie zagfiood zawalow i4pan w kopalniach
rud miedzi. Skrypt PWr. Wroctaw 1978.
[6] Hoek E.,Brown E. T., Underground Excavations in IRdaostitution of Mining and Met
London 1980.
[7] Kisiel I., Mechanika techniczna tom VII - Mechaaikkat i gruntéw. PWN, Warszawa 198]
[8] Kwasniewski M. Zachowanie eiskat izo-i anizotropowych w warunkach tréjosiowg
sciskania, Zeszyty Nauk. Pdllaskiej, Gornictwo z. 247, Gliwice 2002.
[9] SALUSTOWICZ A., Mechanika gorotworu, Goérniczo-Higtze Publishing, Katowice 1955
[10] THIEL K., Mechanika skat w izynierii wodnej. PWN, Warszawa 1980,
[11] Praca zbiorowa: Materialy konferencyjne Zimowych k&z Mechaniki Goérotworu
Geoirzynierii,: PWr, i AGH Publishing
[12] NORMY:
PN-98/B-02481 — Geotechnika. Terminologia podstaaddymbole literowe i jednostki miar.
PN-98/B-02479 — Geotechnika. Dokumentowanie geoiezhe. Zasady ogolne.
PN - G- 04200 - Kopaliny. Probki geologiczne. Ogodimytyczne pobierania.
PN - G- 04301 - Skaly zwrte. Pobieranie i przygotowanie probek do Wadatasndci
mechanicznych i technologicznych.
PN - G- 04302 - Skaly zwile. Oznaczenie wytrzymaic na rozciganie metog poprzeczneg
sciskania

PN - G- 04303 - Skaty zwite. Oznaczanie wytrzymaia nasciskanie z uyciem prébek foremnych.

PN - G- 04304 - Skaly zwite. Oznaczanie wytrzymaic nascinanie proste.
PN - G- 04305 - Skaly zwite. Oznaczanie wytrzymaic na zginanie zzyciem probek foremnych

PN - G- 04306 - Skaty zwite. Oznaczanie wytrzymaid na zginanie z zyciem probek w postac

krazka.

PN - G- 04351 - Grunty skaliste i nieskaliste. Gzamie gstosci whasciwej szkieletu gruntoweg
metod, prazniowg

BN - 80/8704-15 - Oznaczanie wskéka wytrzymatdci przy punktowym obaizeniu préobki

PN - G- 05016 - Szyby goérnicze. Obudowa. Qbenia

NJ

290

[®)

PN - G- 05020 - Podziemne wyrobiska korytarzoweoimkrowe. Obudowa sklepiona. Zasady

projektowania i obliczé statycznych.

PN - G- 05600 - Podziemne wyrobiska korytarzoweoinkrowe. Obudowa powiokowa. Zasady

projektowania i obliczé statycznych.

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

dr hab. inz. Witold Pytel, prof. PWr, wpytel @cuprum.wroc.pl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Rock M ass M echanics

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

mining and geology
AND SPECIALIZATION

Underground and Surface Mining

SUBJECT Correlation between subject  SUBJECT Programme | Teaching
EDUCATIONAL educational effect and OBJECTIVES content tool number
EFFECT educational effects defined far
main field of study and
specialization
PEK_WO01 K_W03 C3 Lec 1-Lec 6| N1-N3,
Lec 14 N6, N7
PEK_W02 K_W09 C2,C3,C7 Lec 6-Lec 7 NI1-N3,
Lec 13-Lec 15 N7
PEK_WO03 K_W03 C2,C3,C6 Lec 12 N1-N3, N6,
N7
PEK_UO1 K_U05 C4 Lec 6, Lec8 N1-N5,
Proj 1-Proj 4 N7
PEK_U02 K_UO05, K_U14 C4, C5 Lec 9-Lec 11 NI1-N5,
Proj 1-Proj 4 N7
PEK_U03 K U14 C3 Proj 5-Proj 6 N6
PEK_KO01 K_KO01 C1 Proj 7, Proj 8 N5
PEK_K02 K-K02




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Name in Polish:Modele Decyzyjne w Zagzlizaniu
Name in English: Operational Research in Management
Main field of study: mining and geology
Specialization: Underground and Surface Mining
Level and form of studies:2" level, full-time
Kind of subject: obligatory
Subject code:ZMG1302
Group of courses:NO

Lecture Classes Laboratory Project Seminar
Number of hours of
organized classes in 15 15
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 contact

(BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1. The student has basic knowledge of mining systéeatnological and organizational syste
in mining

2. The student has basic knowledge concerning ecosamimining

3. The student has basic knowledge concerning matheahainalysis necessary to underst
mathematical issues in science having engineeridgegaonomic character.

4. The student has basic knowledge and skills of ugpngbability theory models arn
mathematical statistics

5. The student can use Excel spreadsheet

6. The student understands the need and knows thébitibes of lifelong learning, improving

ms

and

d

professional, personal and social skills

SUBJECT OBJECTIVES
C1 Acquiring basic knowledge, taking into considieraits application aspects concerning
mathematical decision models used in management:
C1.1 Linear programming models
C1.2 Models of planning, deposits and costs ofgutgj
C1.3 Queuing system models
C1.4 Digital simulation models




C2. Learning of qualitative understanding, intetgtien and quantitative analysis with applicatid
of selected issues concerning optimization

C2.1. Production systems:

C2.2. Transport issues

C2.3. Flows in networks.

C2.4. Project schedules

C2.5. Queuing system models
C3. Acquiring and consolidating the competenciethimiking and acting in a system way.

ns

SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:
PEK_WO01 The student has knowledge concerning losiision models in management
PEK W02 The student has knowledge concerning lingramming models.
PEK W03 The student has knowledge concerning rsddelplanning and monitoring of activitig

deposits, and costs of projects
PEK W04 The student has knowledge concerning ggesyistem models
PEK W05 The student has knowledge concerning stionlanodels.

relating to skills:

PEK UO01 The student has the ability to apply angkrpret models using linear programm
applications

PEK_UO2 The student has the ability to apply artdrpret models of planning and monitoring
activities, deposits, and costs of projects withase of programming applications

PEK UO03 The student has the ability to apply antkrpret queuing system models us
programming applications

PEK _U04 The student has the ability to apply andrpret simulation models using programm
applications

relating to social competences:
PEK _KO1 The student can think and act in a systeeative and enterprising way

Sa

ng
of
ing

ing

PEK_KO02 The student is able to identify and solvebfems with the use of decision models and

applications
PROGRAMME CONTENT

Form of classes - lecture Number

of hours
Lec 1| Introduction to modelling systems 2
Lec 2 | Linear programming issues - optimization ifduction 2

Linear programming issues - flow in networks opsation (optimal allocation

Lec 3 issues, the issue of transportation, maximum flowmimizing costs) 2
Lec 4 | Projects scheduling using critical path 2
Lec 5 | Planning and balancing of deposits in prgject 2
Lec 6 | Optimization issues of queuing systems 2
Lec 7 | Monte Carlo methods and digital simulation 3
Total hours 15




Form of classes - laboratory Number
of hours
Lab 1 | Defining and solving linear programming iss{icrosoft Excel-Solver) 2
Lab 2 | Production optimization (Microsoft Excel -I$er) 2
Lab 3 | Flows in networks optimization (Microsoft ke Solver) 2
Lab 4 | Projects scheduling (Microsoft Project) 2
Lab 5 | Planning and balancing of deposits in prgjéeticrosoft Project) 2
Lab 6 | Optimization issues of queuing systems (MiofbExcel) 2
Lab 7 | Elements of Monte Carlo methods and digitabgation (Microsoft Excel) 3
Total hours 15

TEACHING TOOLS USED

N1. Interactive lecture with slides and discussion

N2. Laboratory exercises with the use of IT appiires - discussion concerning solutions
N3. Laboratory exercises - short written testsol@ating tasks, tests of knowledge)

N4. Duty hours

N5. Own work - preparation for laboratory classedying additional tasks

N6. Own work - own literature studies.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NTS

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

F1 PEK U01-PEK U04 short written test

P1 PEK_UO01-PEK_U04 written test (counting exercise)

P2 PEK_WO01-PEK_WOS5, | Written test (knowledge test)

PEK_KO01-PEK_K02

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE

[1] Ignasiak E., Borucki W., Badania operacyjne, PWIQ12
[2] Krawczyk S., Badania operacyjne dla memedw, PWE
[3] Baranowska B, Badania operacyjne w zdraniu, PWSBIA, 1996

SECONDARY LITERATURE

[1] Szapiro T., Decyzje mengerskie z Excelem, PWE 2000
[2] Trzaskalik T., Modelowanie optymalizacyjne, Absohie
[3] Trzaskalik T., Badania operacyjne z komputerem, PWE

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

dr inz. Bogumit Tomasz Datkowski, tomasz.dalkowski@ pwr.wac.pl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Operational Research in Management
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

mining and geology
AND SPECIALIZATION
Underground and Surface Mining
SUBJECT Correlation between subject SUBJECT Programme| Teaching
EDUCATIONAL educational effect and | OBJECTIVES content | tool number
EFFECT educational effects defined
for main field of study and
specialization
PEK_WO01-PEK W05 K_WO06 C1.1-C1.5 Lec1-Lec ¥ N1, N4, N
PEK_UO01-PEK_U04 K_U08 C2.1-C2.4 Lab1-Lab 7 N2, N8
PEK_KO01-PEK_KO02 K_KO01 C3 Lecl N1

6



FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Namein Polish: AutoCAD
Namein English: AutoCAD
Main field of study: mining and geology
Specialization: Underground and Surface Mining
Level and form of studies: 2" level, full-time
Kind of subject: obligatory
Subject code: GFG1301
Group of courses. NO

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

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

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES
1. Basic knowledge concerning technical drawing.

SUBJECT OBJECTIVES
C1 Acquisition by the student the ability to budgometric models of designed elements, t
description and preparation for printing.

heir

SUBJECT EDUCATIONAL EFFECTS
relating to skills:
PEK _UO1 Ability of geometric mapping concerning tlesigned elements.
PEK_UO02 Ability of synthetic description concernidgsigned elements.
PEK UO03 Ability to prepare drawings for printing.

relating to social competences:
PEK_KO1 Understanding the importance of correcivitig mapping of the designed elements for
their proper implementation.




PROGRAMME CONTENT

Number

Form of classes - laboratory of hours

Lab 1| Familiarising with AutoCAD and preparation feork. 2

Lab 2| Accurate drawing.

Lab 3 | Design of characteristic elements.

Lab 4 | Modification of elements.

Lab 5 | Modification of elements. (to be continued)

Lab 6 | Introducing a text.

Lab 7 | Adding symbols and hatches.

Lab 8 | Objects drawing.

Lab 9| Adding dimensions.

Lab 10| Adding dimensions. (to be continued)

Lab 11| Creating blocks.

Lab 12| Creating dynamic blocks.

Lab 13| Creating viewports and printing sheets.

Lab 14| Print preparation.

NININININININININDININDINININ

Lab 15| Print preparation. (to be continued)

w
o

Total hours

TEACHING TOOLSUSED

N1. Laboratory. Presentation and AutoCAD commemalyais while using a computer.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

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

concluding (at the end of

semester)

P1 PEK_UO01-PEK_UO03| Drawing’s printing preparation and detailed
PEK KO1 analysis.

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE

[1] Pikon A., AutoCAD 2011. Pierwsze kroki;
[2] Pikon A., AutoCAD 2007 i 2007 PL. Practical exercises;

SECONDARY LITERATURE

[1] Jaskulski A., AutoCAD 2012/LT2012/WS+. Kurs projekiania parametrycznego
nieparametrycznego 2D i 3D

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

Mar ek Zombron, mar ek.zombron@pwr .wroc.pl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
AutoCAD
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology
AND SPECIALIZATION
Underground and Surface Mining

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

defined for main field of
study and specialization

PEK_UO1 K_U10 C1 Lab 1-Lab 8, N1
Lab 11-Lab 12

PEK_U02 K_U10 C1 Lab 9-Lab 10 N1

PEK_UO03 K_U10 C1 Lab 13-Lab 15 N1

PEK_KO01 K_KO01 C1 Lab 1-Lab 15 N1




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Name in Polish:Geologia Zié i Techniki Poszukiwania Zio
Name in English: Geology and Exploration of Mineral Deposits
Main field of study: mining and geology
Specialization: Underground and Surface Mining
Level and form of studies:2" level, full-time
Kind of subject: obligatory
Subject code:GEG1310
Group of courses:NO

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

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

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1. The student has basic knowledge concerning geolagyhe level required by second
education

2. The student has basic skills in the range of matitiesy and using Microsoft Offige

environment
3. The student can work in a team and understandsetbe to broaden his skills

ary

SUBJECT OBJECTIVES
C 1 acquainting students with the problems of wendineral resources
C 2 preparing students to solve specific tasks emieg exploration and deposits’ recognition, wit

=)

particular emphasis on solid mineral deposits




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_WO01 The student has systematic knowledge eéifleation, occurrence,
resources and importance ohtlest important world’s solid mineral deposits

PEK_WO02 The student has basic knowledge concethmtggal and geological basics of explora
and deposits’ recognition

PEK W03 The student has basic knowledge concergjagphysics and drilling methods
exploration and deposits’ recognition and also lmwse computer to aid the methods

relating to skills:

PEK UO01 The student can read, prepare and intemmips and geological-deposit creestions an
variability maps of deposits’ parameters

PEK_UO2 The student can interpret geophysical nreasents results

PEK _UO03 The student can prepare a simplified ptaj&a research project of the borehole

tion

of

PEK_UO4 The student can designate the variabifityeposits parameters using specialized computer

software

relating to social competences:

PEK_KO1 The student is aware of the consequencasretechnical activities concerning prospec
of mineral resources associated with its impacttih@ environment and the resulti
responsibility for the decisions taken during @isivity

ing

PROGRAMME CONTENT
Form of classes - lecture Number
of hours
Lec 1 object_of study of mining geology, basic definitioand classification of minera 2
deposits
Lec 2 | aim and scope of investments in mining 2
Lec 3 | global energy mineral deposits 2
Lec 4 | global energy metal deposits 2
Lec 5 | global energy chemical deposits 2
Lec 6 | global energy rock deposits 2
Lec 7 | formal legal basis and geological exploration 2
Lec 8 | signs and indications of deposits’ occurrence 2
Lec 9 | methods of deposits’ exploration 2
Lec 9 | geophysical methods of exploration and deégiagicognition 4
Lec 10| drilling methods of exploration and deposits’ recibign 4
Lec 11| computer aided exploration and deposits’ recogmitio 4
Total hours 30




Form of classes - project Number
of hours
Proj 1 | preparing maps and deposits’ cross-sections 10
Proj 2 | determining variability of a chosen deposit's pagten using the Surfer ar 6
RockWorks programme
Proj 3 | interpretation of geophysical measurements 8
Proj 4 | simplified project of a research projecthad borehole 6
Total hours 30

TEACHING TOOLS USED

N1. Type of lectures - traditional, illustrated winultimedia presentations with the usage of audig
visual equipment

N2. Projects conducted with the use of maps ansisesections and geologia&cords in both paper
and electronic form.

N3. Calculation of the variability of deposits’ paneters using software RockWorks or Surfer

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — forming Educational effect Way of evaluating educational effect
(during semester), P — number achievement
concluding (at the end of
semester)
P PEK_WO01-PEK_WO03| P1 Final grade of written testoading to the
given scope of material
F, P PEK_UO1-PEK_U04 | F2 every project is gradedalFgrade is a
mean of particular grades

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:
[1] Gruszczyk H., Nauka o ztach, Geol. Pub. W-wa 1984 r.
[2] Surowce energetyczne, skrypt AGH nr 1270, Krakdé@119
[3] Rudyzelaza, metale lekkie, skrypt AGH nr 1476, Krakov@a9.
[4] Paulo A., Strzelska-Smakowska B., Rudy metaltglEznych i szlachetnych, AGH, Krakow
2000
[5] Fajklewicz Z., Zarys geofizyki stosowanej, GeolbPWarszawa, 1972r.
[6] Jarzyna J., Bata M., Zaorski T., Metody geofizytworowej, AGH Pub. Krakéw, 1999 r.
[7] Gonet A., Strzyczek S., Rzyczniak M., Projektowasti@orow wiertniczych, AGH Krakéw
2004
SECONDARY LITERATURE:
[1] Bilans zasobow kopalin i wod podziemnych w Polseajstwowy Instytut Geologiczny
Warszawa
[2] Bilans gospodarki surowcami mineralnymi na tle guigpki swiatowej, IGSMIE PAN
Krakéw
[3] Kasina Z., Metodyka badaejsmicznych, PAN GSMIE, Krakow 1998
[4] Internet np. www.pgi.gov.pl

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

dr Stanistaw Slusarczyk, stanislaw.slusarczyk@pwr.wroc.f




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT

Geology and Exploration of Mineral Deposits

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology
AND SPECIALIZATION

Underground and S

urface Mining

SUBJECT Correlation between subject SUBJECT Programme | Teaching
EDUCATIONAL educational effect and | OBJECTIVES content tool
EFFECT educational effects defined number
for main field of study and
specialization
PEK_WO01-PEK_WO03 K_W04 C1-C2 Lec 1-Lec 11 N1
PEK_U01-PEK_U04 K_U06 Cc2 Proj 1-Proj 4 N2
PEK_KO01 K_KO01-K_02 C1-C2




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Name in Polish: Geostatystyka
Name in English: Geostatistics
Main field of study: mining and geology
Specialization: Underground and Surface Mining
Level and form of studies:2" level, full-time
Kind of subject: obligatory
Subject code:GEG1301
Group of courses:NO

Lecture Classes Laboratory  Project Seminar
Number of hours of
organized classes in the 15 45
University (ZZU)
Number of hours of total
student workload (CNPS) 60 90
Form of crediting crediting crediting
with grade with grade

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

Number of ECTS points 2 3

including number of
ECTS points for
practical (P) classe

[72)

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

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1.Knowledge and understanding of basic conceptathematical statistics (basic distributiong of

probability, their parameters, random variabledh\wital values and their distribution, independesfgce

random variables, covariance, correlation), andhodd of statistical inference (population and

sample, basic point and interval estimates, stishypothesis testing - basic parametric and
parametric tests).
2.Ability to conduct statistical analysis of a fmiset of real numbers in the area of statis

description and estimation of the basic parameténgrobability distribution, placing and verifying
parametric and non-parametric hypothesis, indepwydeverification, correlation of twp

characteristics of a population.
3.Knowledge of the origins and forms of depositusoence, deposit parameters, methods of de
appraisal, classification of natural resources.

on-

tical

posit

SUBJECT OBJECTIVES
C1.The acquisition of knowledge in the area of basethods of analysis and building a geostatist
model of deposit parameters and also knowledgeletted applications of geostatistics.

ical

C2.Acquisition of skills in the area of estimatiand processing a block model of spatial variability

of a deposit parameter.




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_WO01:lIs able to distinguish between types of variabibfydeposit parameters, descr
them in the categories of a regionalised variablgracterize a geostatisti
model of variability and indicate the method nab/sed parameter estimation

PEK_WO02: Knows techniques of building a digital rebaf spatial variability of deposi

parameters (block model) and ways of its procesgquantitative estimate
cross-section generation, projections, maps)

PEK _WO03: knows the typical usage of geostatisticedthods (optimization of depo
cognition, estimation of parameters and resourtegposits).

relating to skills:

PEK_UO1:ls able to classify the probability distribution déposit parameters and estimate
basic parameters of distribution, verify hypothesith the Significance or Ch
squaredest

PEK_UO2: Is able to develop a simple geostatistivadle! of a quality deposit parameter

PEK _UOQ3: Is able to estimate the average valuepairameter in a given area, with the usé

basic methods of weighted average (including kggin

PEK _UO04: Is able to build a spatial block model aofquality parameter and verify t

accuracy of the estimation and also verify the exirress of the model with the use
digital visualization techniques

PEK_UOS5: Is able to estimate resources of a deposiirding to the block model of a qua

parameter

PEK _UO06: Is able to make basic elements of grapfocumentation (cross-sectio

projections, maps)

be
cal

the

> of

of

ity

PROGRAMME CONTENT
Form of classes - lecture Number
of hours
Lec 1 Introduction to geostatistics. 5
The character of geological data (from test borefiok current sampling).
Basic statistical analysis of a random variablehwial values (descriptive
statistics, estimation of average value and vaedanadjustment of the
Lec 2 - L . X 2
probability  distribution, parametric  and non-paramee  tests)
Covariance and correlation.
Regionalised  variable. Stationarity of a  stochastigrocess,
Geostatistical model of a regionalised variableiaklity (determined ang
Lec 3 |[random component). 4
Trend analysis. Analysis of anisotropy. Empiricahriegrams and thejr
modelling.
Selected methods of regionalised variable estima@émd their accuragy
Lec 4 o . ) : 4
(traditional methods, kriging and its variants).
The use of geostatistical methods in making recomfs deposits
Lec 5 |eoptimizing deposit cognition, 2
eestimation of parameters and resources of a deposi
Lec 6 | Test 1
Total hours 15




Form of classes - laboratory

Number
of hours

Lab 1

Establishing the rules of laboratory classes.

Getting familiar ~ with the Datamine Studio envirommhe
Introduction to the structure of geological dataiti test boreholes or curre
sampling) and assignment of data sets for analysis.

3

Lab 2

Preparation of geological data for spatiatietiing.
Determination of sample location and identificatairsampling density.

Lab 3

Standardization of sample length.
Determination of basic statistical characteristiofs a deposit paramete)
Testing hypothesis regarding probability distribati

=

Lab 4

Determination of the empirical variogramsaotieposit parameter in a give
area.

Lab 5

Choice of a type of theoretical model of @gram. Determination of th
functional form of the theoretical variogram for analysed parameter in
given area (with the least squares method).

Lab 6

Evaluation of a theoretical variogram witle ttross validation method on t
basis of the kriging estimation method.

Lab 7

Evaluation of alternative theoretical varegr models (eg. cross validatio
for an analysed parameter in a given area.

Lab 8

The selection and verification of the blockging estimation procedure:

* Analysis of the dependence of kriging variancatendistance and number
trials.

» Determination of an analysed parameter estimgtimtedure (including
strategy of trial searching).

52

Lab 9

Formation of a model of spatial variabilityaodeposit parameter (qualitati
block model).
Analysis of Kriging variance distribution. Makingmtour maps.

Lab 10

Estimating resources (volume, tonnage andrage values of qualit

parameters including intervals of parameter valaed geometric criteria).

Digital visualization of a quality model. Prepacati of maps and crog
sections.

Lab 11

Formulation of individual sets of data fodépendent analysis of a qualitati
parameter in the alternative lithological layer.

Identification of sampling density.

Standardization of sample lengths (composites fiomga

Identification of probability distribution of an alysed parameter.

Lab 12

Identification and verification of a theacat variogram for an analysed
parameter in a given area or in the alternativeldgical layer.
Determination of the analysed parameter estimationedure.

Lab 13

Formation of a model of spatial variabildff a deposit parametéqualitativ
block model) in the alternative lithological layer.

 Analysis of the spatial distribution of the kngi variance.

» Resources estimation.

* Preparation of maps and cross sections.

Lab 14

Completion of unfinished elements of labamaexercises.

Lab 15

Crediting

Total hours




TEACHING TOOLS USED

N1. Form of lecture - informative lecture with elents of problematic lectures, contents illustrated

with multimedia presentations

N2.
N3.
N4.
N5.
NG6.
N7.
N8.
NO.

Consultation

Form of lecture — moderated discussion
Laboratory exercises — teacher presentati@xemplary usage of IT tools
Laboratory exercises - discussion of methodmatysis

Laboratory exercises — individual conductingexfearch according to instructions
Laboratory exercises - a test of knowledgeabbtatory research methods
Laboratory exercises - participation in e-testsducted in the computer laboratory.

Own work - preparation for laboratory exercises

N10. Written report from the conducted laborat@gaarch
N11. Self-education — individual studies and prapan for test

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NTS

Evaluation F — forming | Educational effect number  Way of evaluating educational effect
(during semester), P — achievement
concluding (at semeste
end)
F PEK_WO01-PEK_WO02 | F1: Grade from a written or oral test,
PEK_UO01-PEK_UO06 | preparation for laboratory exercises, grade
from execution of laboratory research
F2: Grade from written reports from
laboratory exercises
P PEK_WO01-PEK_WO03 | P1: Grade from lecture based on results fr
PEK_UO01-PEK_UO03, | written test
PEK_UO05
P PEK _UO01-PEK_UO06 P2: Grade from a test from methaid
laboratory research — practical exercises i
the computer laboratory
P PEK_WO01-PEK_WO02 | P3: Final grade from laboratory (weighted
PEK_UO01-PEK_UO06 | average: F1 + F2 x 0.3 x 0.7) on condition
achieving positive P2 grade

of

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE

[1] Isaaks E.H., Srivastawa R.M., An introduction tophed Geostatistics, Oxford University

Press, 1989.

[2] Isobel Clark and Bill Harper, Practical GeostatistP000, Clark 1., Practical geostatist
Elsevier Applied Science, London and New York 2000.

[3] Jokiel-Rokita A., Magiera R., Modele i metody s&ifki matematycznej w zadaniach, G
Wroclaw, 2005

[4] Krysicki W. i in., Rachunek prawdopodobswa i statystyka matematyczna w zadani
czese lill, PWN 2010.

[5] Mucha J., Metody matematyczne w dokumentowanig, Z4&H Krakow, 1994.

[6] Hotodnik K., Materiaty da&wiczea, Wroclaw University of Technology, 1994-2012

SECONDARY LITERATURE
[1] Datamine Studio Users Guides, Mineral Industriesi@ating Limited 1983-2002.

CS.

iS,

ach,



[2] Datamine Reference Manuals, Mineral Industries Gdmg Limited 1983-1998.

[3] Davis J.C., Statistics and Data Analysis in GeolagyWiley and Sons, New York 1973 (n
pierwszego wydania, potem min. 1981, 1994, 2002).

[4] Goovaerts, P., Geostatistics for Natural Resougs@suation. Oxford University Press 1997.

[5] Namystowska-Wilczyska B., Geostatystyka. Teoria i zastosowania, @adyWR, 2006.

[6] Smogur Z., Excel w zastosowaniachyinieryjnych, Helion, 2008.

[7] Webster, R., Oliver, M.A., Geostatistics for Envingental Scientists. John Wiley & So
2000.

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

dr inz. Krzysztof Hotodnik, krzysztof.holodnik@ pwr.wroc.pl

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Geostatistics
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology
AND SPECIALIZATION
Underground and Surface Mining

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

effects defined for the
main field of study and
specialization

PEK_WO1-PEK_WO03 K_WO01 C1 Lecl-Lec 6 | N1, N2, N8,
N9, N11
PEK_UO1-PEK_U06| K_U04, K_U09, C2 Lab 1-Lab 15 N3-N10

K_U10




SEMESTER 2

FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Name in Polish: Systemy Maszynowe
Name in English: Machinery Systems
Main field of study: mining and geology
Specialization: Underground and Surface Mining
Level and form of studies:2"%level, full-time
Kind of subject: obligatory
Subject code:MMG2305
Group of courses:NO

Lecture Classes Laboratory Project Seminar

Number of hours of
organized classes in 30 15 15
University (ZZU)

Number of hours of total
student workload (CNPS) 120 30 30

Form of crediting Examination crediting crediting
with grade | with grade

For group of courses mark
(X) final course

Number of ECTS points 4 1 1

including number of
ECTS points for
practical (P) classe

including number of

ECTS points for direct
teacher-student contact 4 0.5 0.5
(BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1. Knowledge of mining areas where there are condubteic operations such as dredging,

crushing, transport, handling and piling.

2. Knowledge of mining machine systems backed by ¥perise in the field of machinery and

equipment cooperation and the selection of machbaessc parameters.
3. Ability to determine the meaning of key equipmentsystems performing the excavat
transport, handling and storage of excavated nadteri

ion,

4. Knowledge of the risks in the use of machines irous areas of mining, and recognition| of

the basic safety requirements.

SUBJECT OBJECTIVES
C1 Familiarizing students with advanced methodsabtulation and design of transport equipm
used in mining.
C2. Familiarizing students with the methods of aatibn of basic machines technical condition
transport equipment based on the vibroacoustinodisig.

ent

and

C3. Ability to make basic decisions on the selatteEguipment and machinery operation.




SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK_WO01 The student has knowledge of the use andtituinality of cutting machines, transpc
handling and piling allowing for specification @fquirements for mining engineering syste

PEK W02 The student has basic knowledge concemasigictions on the use and safety of mir
equipment

PEK WO03 The student has basic knowledge concertiiegrange of diagnosis possibilities
mining elements diagnosis.

relating to skills:

PEK UO1 The student has practical ability to meastire vibration and noise, and detect
recognize a change of state.

PEK _UO02 The student has the ability to perform eegiing calculations and selection of typ
components of a pulling machine.

relating to social competences:

PEK-KO1 The student can work in a team and toggthepare and conduct a set laboratory task
to prepare the achieved results and to presengfthets of the conducted research as a team
report.

rt,
ms.
ing

for

and

cal

and
haper

PROGRAMME CONTENT
Number
Form of classes - lecture
of hours
Scope of the course, teaching purpose, creditingitons, literature, contact with
Lec1 - . o 2
the teacher. Basic notions, terms and definitions.
Lec 2 | Advanced calculation of conveyor belts includintijrig conveyors. 2
Multi-drive conveyor systems. Friction coupling. &en loads. Technical methgds
Lec 3 L Co N 2
of load balancing in multi-drive systems. Indirddt/es.
Dynamic properties of the conveyor belt. Modelsdesign counting. Selection pof
Lec 4 - X . . . 2
a belt including dynamic loads and excavation risks
Start-up of the conveyor belts. Wave charactertrefsses spreading. Strengths in
Lec5 A . 2
the belt. Work of tensioning devices.
Lec 6 | Soft start-up conveyor belts devices. 2
Lec 7 | Safety requirements in conveyor belt trartspor 2
Lec 9 | Vertical shafts transport characteristics. Excavasiafety of pulling devices. 2
Efficiency of pulling devices. Construction, metisoaf selection and evaluation |of
Lec 10 . =, : 2
the technical condition of shaft pulling ropes.
Lec 11|Problems of vertical transport in Polish coal mijrexpper ore and other minerals 2
Lec 12 Characteristics and principles of selection of idigwvheels and pulleys. 5
The issue of carrier cable slip relative to progeiiwheel.
Lec 13 Typical failures and damage of mining machines artexamples. Sources |of >
diagnostic information - a review.
Lec 14|Diagnosis of gearing and bearings. 2
Lec 15|Diagnosis of conveyor belts. 2
Lec 16/CMMS IT systems for machinery management. 2
Total hours 30




Form of classes - laboratory

Number
of hours

Lab 1

Scope of the course, teaching purpose, creditimditons, safe and healtk
conditions, literature, contact with the teacheasiB notions, terms, definitiof
connected to NVH research of mining machinery camepds. Familiarizing witl
devices in which the laboratory is equipped with.

vy
IS
L

2

Lab 2

Vibration and noise measurements as the primamceaf information concernin
the state of the machine

Lab 3

Diagnosis of local devices in gearings and bearings

Lab 4

Distributed fault diagnosis on gearings.

Lab 5

The methods of description and analysis of the watt@n conditions

Lab 6

Diagnostics of machines in changeable excavatioditions

Lab 7

Advanced methods of static analysis of diagnosita d
Modelling of excavation processes in continuousspart systems.

Lab 8

Reports grade of performed laboratory re$earc

=N NN N NN

Total hours

Form of classes - project

Number
of hours

Proj 1

Scope of project, conditions of crediting, literatu
Giving students individual project tasks. Discussiof the draft guideling
concerning the basic calculations of the convedir b

2

n

Proj 2

Determination of the main technicalrpeeters of the conveyor belt (width and
conveyor belt performance.

pbelt @1@&

Isin angle. Ca

Proj 3

Calculation of the conveyor belt’s resistance mosentbasic method):

- Calculation of particular masses

- Calculation of resistance components

- Calculation of resistance movement for seleggehnts of the load path.

Proj 4

Calculation of the drive and choosing the rightieag. Checking the frictional
coupling condition.

Proj 5

Calculation of forces in the belt and chagkts validity selection.

Proj 6

Presentation and defence of ready-madeqisdpy students - discussion.

Proj 7

Handing the readymade projects and thegsassent.

Total hours

15

TEACHING TOOLS USED

N1. Informative lecture with the elements of prablsolving lecture.

N2. Multimedia presentations.

N3. Didactic discussion during the lecture, praject

N4. Projects preparation in a report form.

N5. Projects presentation and test concerning sssoreered by the project
N6. Preparation and a report of conducted laboyatsearch.

N7. Duty hours




EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

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

Educational effect
number

Way of evaluating educational effect
achievement

of semester)

P PEK WO01-PEK WO03| P1.Final grade of written test.

F, P PEK_UO1 F1- Grade from preparation and laboyat
research performance

F2 - Grade from a written report and a test fro
laboratory research methods and knowledge
concerning equipment used for research

P2 - Final grade from a laboratory (weighted

average of F1 - 40% and F2 - 60%).

m

F, P PEK _UO02 F3 Grade from performance and meiitiseo
project

F4 - Assessment of knowledge concerning th¢
subjects’ scope of the project.

P3 - Final grade from a laboratory (weighted

\U

average of F3 - 30% and F4 - 70%)

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

SECONDARY LITERATURE:

[1] Gtadysiewicz L. Przersmiki tasmowe-teoria i obliczenia
[2] Zur T., Hardygéra M. Przespiki tasmowe w gornictwie
[3] Uberman R. Technologia i organizacja transportuwomigtwie odkrywkowym

[4] Kulczak S. Uradzenia transportowe w gornictwie, égdV, Transport szybami pionowymni

skrypt Politechniki Wroctawskiej.
[5] Bartelmus W. Diagnostyka maszyn gorniczyc$lask” Publishing 2000r.
[6] Zimroz R. Metody adaptacyjne w diagnostyce maszimmigzych. Politechnika Wroctawsl
Publishing House, Wroctaw 2010 r.

[1] Hansel J., Badania magnetyczne lin stalowych 6fblatoju metody w AGH, KTL, Krakow
2006

[2] J. Beluch, AGH Publishing, Krakéw 2008 )

[3] Antoniak J., Przerimiki tasmowe w gornictwie podziemnym i odkrywkowynslask
University of Technology Publishing, Gliwice 2006,

[4] Franasik k.Zur T.: Mechanizacja podziemnych kopalSlask” Publishing, Katowice 1983;

[5] Publications in magazines: Transport Przemystowyrngtwo Odkrywkowe, Zeszyty

Naukowe Gornictwo i Geologia

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
AND SPECIALIZATION

Underground and Surface Mining

SUBJECT Correlation between subject SUBJECT Programme Teaching
EDUCATION | educational effect and educationaDBJECTIVES content tool number
AL EFFECT effects defined for main field of

study and specialization
PEK W01 C1, C3 Lec 2-Lec 12 N1, N2,
K_WO08 N3.N7
PEK_ W02 K W08 C1,C2,C3 Lec 2-Lec 16 N1, N2,
— N3,N7
PEK_ W03 Cc2 Lec 13-Lec 16 N1, N2,
K_W08 N3,N7
PEK _UO1 K _Ull Cc2 Lab 2-Lab 7 N2, N6, N7
PEK U022 K Ull C3 Proj 2-Proj 6 N3, N5, N7




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

Specialization: Underground and Surface Mining

Level and form of studies: 2" level, full-time
Kind of subject: obligatory

Subject code: GGG2301
Group of courses. NO

Lecture

Classes

Laboratory

Project

Seminar,

Number of hours of
organized classes in
University (ZZU)

30

30

Number of hours of total
student workload (CNPS)

90

60

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 (Pxlasses

including number of
ECTS points for direc
teacher-student conta|

t

(BK) classeg

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES

1. The student has knowledge concerning mining asobtige most important areas of technical
and human economic activity and an understandingeafch, access, and preparation| for
minerals excavation and extraction.

2. The student has mastered the basic concepts obgyeaind has systematic knowledge of
resources and production of mineral raw materraRRdland.

3. The student can use Microsoft Office to prepareudants in Word and can also work with

Excel programme.

C1. Familiarizing students with the issues of undergmmining in Poland and in the world.
C2. Presenting and explaining the issues related ¢odilrision of excavating systems fpr

SUBJECT OBJECTIVES

different types of deposits and analysis of exdawasystems used in underground mines in
Poland and in the world.

C3.Preparing students for performance of specific gaskncerning work technology amnd
selection of mining equipment for anchor suppoujgxt for preparatory and operational
excavations in copper mines, the project operabngnch in a coal mine along with
economic analysis and a project of an operatingdbran copper ore mine with economic

analysis.




SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:
PEK_WO01 The student knows the issues concerningrgnound deposits excavations of coal, metal
ores, rock salt and other mineral resources inrfélodead in the world.
PEK W02 The student has knowledge concerning desigiection and implementation of mining
support for mine preparation and exploitation.
PEK W03 The student knows the issues of machingsguipment technology used in underground
mines in Poland and abroad.
PEK_WO04 The student has wide knowledge concerrgageis of underground mining in Poland and
in the world.
PEK_ W05 The student knows the issues of mining igrdend technology in difficult geological and
mining conditions, and has knowledge concerningeassof natural hazards in underground
mining and ways to combat them.

relating to skills:
PEK UO03 The student can apply knowledge concerdampsits excavation in realising design tasks
and can present the results of work in the form obmplete project under the title: “Project of
an anchor support for preparatory and operatioxad\ations in copper mines.”
PEK _UO02 The student can apply knowledge concerdémmpsits provision in realising of design tasks
and present the results of work in the form of mplete project under the title: “Project of jan
operating branch in copper ore mine”.
PEK_UO3 The student can apply knowledge concerg@mpsits provision in realising of design tasks
and present the results of work in the form of mglete project under the title: “Project of jan
operating branch in coal mine”.
PEK _U0O4 The student can choose a proper technoloigymine excavations performance
and protecting their stability in various geolodiaad mining conditions.

relating to social competences:
PEK KO1 The student understands the meaning ofrgraléend deposits excavation and its value| for
the national and international economy.

PROGRAMME CONTENT
Form of classes- lecture Number
of hours
Scope of the course, teaching purpose, creditimglitons, literature, contact
Lec 1 |with the teacher. Basic notions, definitions coreeécto underground deposit 2
excavation.
Lec 2 Ogtline of undergr_ound deposits excavations of ,coeds, rock salt and other 5
mineral resources in Poland.
Lec 3 Outline of underground deposits excavations in wweld. Mineral resources 5
market.
Lec 4 | Support of preparatory excavations - desiglection, execution. 2
Lec 5 | Support of exploitation excavations - desggiection, execution. 2
Lec 6 | Machines and equipment used in undergrounésnn Poland and abroad. 2
Lec 7 | Division of exploitation systems for diffetagpes of deposits. 2
Lec 8 | Systems of coal deposits excavations. 2
Lec 9 | Technology of underground mining in coal msiirePoland. 2
Lec 10 | Technology of underground mining in coal @simbroad. 2
Lec 11 | Systems of copper ore deposits excavations for #md medium thickness 2




deposit.

Lec 12

Systems of copper ore deposits excavatmmbitk deposit.

Lec 13

Technology of underground mining in coppermines in Poland.

Lec 14

Exploitation technology of zinc and lead excavagiamd also rock salt and ot
mineral resources in Poland.

ner

2

Lec 15

Technology of underground mining in metal ore miaes also other minerg
abroad.

Is

2

Total hours

30

Form of classes - project

Number
of hours

Proj 1

Organizational matters. Scope of project, conditiasf crediting, literatur
Discussion on the scope of project No. 1 on: “Ritojd an anchor support f
preparatory and operational excavations in copper inest’
Assigning students to individual subjects andsislof project’s guidelines

DI

2

Proj 2

Discussion on geological and mining areare/lecavation is carried out.

Proj 3

Discussion on the use of anchor supportineraxcavations in the copper ming

£S.

Proj 4

Discussion on topics covering anchor support selecnd enabling security
mine excavations stability.

Df

Proj 5

Discussion on the scope of project No. 2 on: “Ryiofd an operating branch
copper ore mine”. Assigning students to individsabjects and analysis
project’s guidelines

in
of

Proj 6

Discussion on algorithms which are used for deteation of excavation are
geometry.

Pl

Proj 7

Discussion on issues concerning determination ebuees and the time
excavation for exploitation branch.

Proj 8

Discussion on issues concerning the paramefanining excavation face.

Proj 9

Analysis of issues concerning mining, excavated emdlt delivery,
and performing a support in the exploitation branch

Proj 10

Analysis of issues concerning economicyamabf excavations drilling.

Proj 11

Discussion on the scope of project No. 3 on: “Riogd an operating branch
coal mine”. Assigning students to individual sulbjeand analysis of project
guidelines

in
'S

Proj 12

Discussion on algorithms which are used for deteation of excavation are
geometry and issues concerning resources deteramnand the time d
exploitation.

2a
f

Proj 13

Analysis of issues concerning mining, excavated emdlt delivery,

and enabling security of excavation wall and they ved excavated spac

liquidation. Selection of mechanized wall complex.

e

Proj 14

Analysis of issues concerning economicyambf excavation wall.

Proj 15

Handing back ready projects by the students, grémlen performance
and projects’ defence to achieve a grade (oralritterr form).

1%

Total hours

30




TEACHING TOOLSUSED

N1. N1. Type of lectures - traditional, illustratedth multimedia presentations with the usage
audio-visual equipment, enriched with short edwceti 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

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

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

15

Educational effect number

Way of evaluating edoceti effect
achievement

F1

PEK_UO01, PEK_U04

F1 Grade from performing projes. 1 and
its merits
F1.2 Projects no. 1 oral or written defence.

2 of

ne

F1 - Final grade from a laboratory (weighted

average of F1.1 - 50% and F1.2 - 50%).

F2

PEK_U02, PEK_U04

F2.1 Grade from performing @cbno. 2 anc
its merits
F1.2 Grade from oral or written defence
project no. 2
F2 - Final grade from the project no.
(weighted average of F1.1 - 50% and F1.
50%).

of

F3

PEK_U03, PEK_U04

F3.1 Grade from performing @cono. 3 anc
its merits
F3.2 Grade from oral or written defence
project no. 3
F3 - Final grade from the project no.
(weighted average of F3.1 - 50% and F3.
50%).

P1

PEK_UO1, PEK_U02,
PEK_U03, PEK_U04

P1.Final grade from the project as mean of
F2, F3

P2

PEK_WO1-PEK_WO06

P2 Final grade from a writtest. te




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE

SECONDARY 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 eksploatazipz rud miedzi w polskich kopalniac
Biblioteka Szkoty Eksploatacji Podziemnej, Krak6@03

[3] Gwiazda J.: Gérnicza obudowa hydrauliczna odporaatpania, Slask” Publishing
Katowice 1997

[4] Katalog systeméw eksploatacji ztéud miedzi dla kopal KGHM Polska Mied S.A., Lubin
2010

[5] Piechota S.: Technika podziemnej eksploatacii, Zkrypt AGH, Krakéw 2003

[6] Piechota S.: Technika podziemnej eksploatacii elikwidacji kopak, Uczelniane Naukowd
Dydaktyczne AGH Publishing, Krakéw 2008

[7] Przybyta H.: Organizacja i ekonomika w projektowawmybierania wgla, Shsk Univeristy of
Technology Publishing, Gliwice 2007

[8] Siewierski S., Wojno L.: Udogpnianie ztG, cz. |: Sposoby udogtniania zt@, Skrypt
Politechniki Wroctawskiej, Wroctaw 1980

[9] Siewierski S., Wojno L.: Udogpnianie zt@, cz. Il: Szyby, Skrypt Politechniki Wroctawskigj

Woroctaw 1982

[10] Siewierski S., Fisher A.. Udaginianie zi@, cz. Ill: Wyrobiska komorowe, Skrypt

Politechniki Wroctawskiej, Wroctaw 1984 )
[11] Strzatkowski P.: Zarys rozwoju technologii gornietwodziemnego, Politechnikalgska
Publishing, Gliwice 2011

[1] Chudek M: Obudowa wyrobisk gorniczych, ¢8& 1: Obudowa wyrobisk korytarzowych
komorowych, $lask” Publishing, Katowice 1986

[2] Goszcz A: Elementy mechaniki skat oragpania w polskich kopalniach ggla i miedzi,
Biblioteka Szkoty Eksploatacji Podziemnej, Krak6299

[3] Goszcz A.: Wybrane problemy zagemia sejsmicznego i zagenia tpaniami
w kopalniach podziemnych, Biblioteka Szkoty Ekspéagi Podziemnej, Krakéw 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 kotwa) w zakladach gorniczyg
wydobywajcych wegiel kamienny oraz zakladach wydobyw@jch rudy miedzi, cynku
otowiu (Dz.U.02.139.1169)

[8] Satustowicz A., Zarys mechaniki gorotwor§lask” Publishing, Katowice 1965

[9] Szhzak J., Szlzak N.: Ratownictwo goérnicze, Uczelniane NaukowadBiktyczne AGH
Publishing, Krakow 2010

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

dr inz. Danid Pawelus, dani€dl.pawelus@pwr .wroc.pl
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Underground Mining Technology
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology
AND SPECIALIZATION
Underground and Surface Mining

Correlation between
subject educational

SUBJECT . Teaching
EDUCATIONAL effect and e(;lucatlon Al SUBJECT Programme content tool
effects defined for | OBJECTIVES
EFFECT S number
main field of study
and specialization
Lec 1-Lec 3, Proj 1,
PEK_WO01 K_W07, K_W09 C1 Proj 5, Proj 11, Proj 1% N1, N2, N5
Lec 4-Lec 6, N1, N2, N3,
PEK_W02 K_WO07, K_W09 C2,C3 Proj 1-Proj 4, Proj 15 N5
Lec 6, Lec 9, Lec 10,
Lec 13-Lec 15, N1, N2, N3,
PEK_WO03 K_WO07, K_W09 C2,C3 Proj 4, Proj 8-Proj 10, N5
Proj 13-Proj 15
Lec 7-Lec 15, N1, N2, N3,
PEK_WO04 K_WO07, K_W09 C1,C2,C3 Proj 5-Proj 15 N5
Lec 7-Lec 15,
PEK_WO05 K_WO07, K_W09 C1,C2,C3| Proj2-Proj4,Proj8,| NI1,N2,N5
Proj 9, Proj 13, Proj 1%
PEK_UO1 K_U12 Cc2,C3 Lec 4-Lec, N1-N5
— — ’ Proj 1-Proj 4, Proj 15
Lec 11-Lec 13, Lec 15, i
PEK_U02 K_U12 C2,C3 Proj 5-Proj 10, Proj 18 N1-N5
Lec 8-Lec 10,
PEK_UO03 K_U12 C2,C3 Proj 11-Proj 15 N1-N5
Lec 4-Lec 6, Lec 9,
Lec 10, Lec 13-Lec 15,
PEK_U0O4 K_U12 C2,C3 Proj 2-Proj 4, Proj 8, N1, N2, N5
Proj 9, Proj 13, Proj 1%
PEK_KO01 K_KO01, K_K02 C1 Lec 1-Lec 3 N1, N2, N§




Namein Polish: Projektowanie Kopal Wspomagane Komputerowo
Namein English: Computer-Aided Mine Planning and Design
Main field of study: mining and geology

Specialization: Underground and Surface Mining

Level and form of studies: 2" level, full-time

Kind of subject: obligatory

Subject code: ING2306

Group of courses. NO

FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD

Lecture Classes Laboratory Project Seminar

Number of hours of
organized classes in 30 45
University (ZZU)

Number of hours of total
student workload (CNPS) 60 20

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

ECTS points for direct 2 2
teacher-student contact

including number of

(BK) classeg

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES
1.
2.

3.
4,

© N

The student has basic knowledge of open-cast aterground deposits excavations.

The student has knowledge of the occurrence, dispesicavation, quality parameters and
use of mineral resources and the main forms ofroenae

The student can combine and interpret data desgribdeposit

The student can use knowledge concerning statiatidsgeostatistics to produce a numer
and spatial characteristics of the selected paemef a deposit

The student can select and verify an interpolativodel of deposits parameter which| i

researched

The student uses specialized software concernragtstalized building and quality of digital

spatial of the deposit model

The student uses specialized software concerniirgagn of resources in targeted areas
The student can present the results of digital siepunodelling using a specific softwa
environment

C1 Getting known the basics of open-cast and umdengl mines design

C2 Getting known the concepts and methods of opétidn of digital design and planning of mine
used in the mining world

C3 Acquisition of skills of computer-aided tools foodelling and design of mining deposits in
accordance with current international standards.

SUBJECT OBJECTIVES

the

ical



SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK_WO01 The student can describe the basics ofrgralend mines design. The student can des
the rules of mine dimensioning and can identifyecia for an operational system selection,

PEK_WO02 The student knows the basics of open-castsrdesign, can choose an excavation sy
for the particular type of mine and distinguish cepts of formal documents and regulati
for the mine design

PEK _WO03 The student can identify the target exdama@irea in accordance with the criteria
economic viability in three-dimensional modelling

PEK W04 The student can explain the optimizatiothoe of the target open-cast excavation

PEK W05 The student can formulate and choose thgrgss direction and different mining plan i

various time horizons

relating to skills:

PEK _UO1 The student can calculate the parametarsagrground excavations for scheduled task

PEK_UO02 The student can choose appropriate deseghaais and tools to complete the projec
underground excavations according to prepared petea

PEK _UO03 The student can build a digital model afremnic deposits according to the alterna
criteria and can estimate the value of the mine

PEK _UO04 The student can choose appropriate metnudisiesign tools to prepare the project of o
cast excavations according to prepared parameters

PEK_UO5 The student can use different software ptinoze open-cast excavations and
presentation of results

PEK _UO06 The student can interpret the data andlale¥eundations of excavation calendar plan
use specialized software environment for the implatation of the plan

PEK_UO5 The student can presented, in a clear fohm,results of a project using numeri
summaries, maps, cross-sections, visualizatiorsamdlation

relating to social competences:
PEK_KO1 The student can think and act in a creaivd enterprising way

cribe

stem
ons

of

t of

tive

pen-

for

and

cal

PROGRAMME CONTENT
Form of classes- lecture Number
of hours
Lec 1 | Structural and quality model of a depositp@sits estimation. 2
Lec 2 | Objects, methods and design tools of undargtanines in spatial modelling 2
Lec 3 Basic data for underground mines design - acquiiintgrpreting, evaluating and 5
verification
Rules for type and model of the underground minkecsien, including the
Lec 4 . . . . 2
selection of excavation extend and mine operatioa t
Lec 5 Rules of shaft location depending on the size miree and the form and structure 5
of a deposit
Lec 6 Structure of underground providing excavations agxhmples of design 5
solutions.
Lec 7 | Objects, methods and design tools of opehriaes in spatial modelling 2
An economic model of a deposit. Open-cast minesnigdtion issues. ,Floating
Lec 8 ” : 2
cones” and Lerchs-Grossmann algorithms.
Design and mine documentation in open-cast minkagmal requirements and
Lec 9 . . . . 2
design practice. The rules for updating and araolgidiocuments
Lec 10 | General principles of design concerning open-cdaaesnexcavating rocks with 2




the help of explosives. Rules concerning deternonadf industrial and operatiy
deposits. Analysis methods and tools used in tegyde

Lec 11

General principles of design concerning open-cdeesexcavating rocks wi
the help of a bucket ladder excavator. Rules conngr determination @
industrial and operative deposits. Analysis metrau$tools used in the desigr

Lec 12

General principles of design concerning open-casesnexcavating rocks fro
underwater surface. Rules concerning determinaifandustrial and operatiy
deposits. Analysis methods and tools used in tegde

Lec 13

Digital modelling of a deposit progress. Progreggingization criteria an
constraints. A target plan of open-cast mine degmaknt.

Lec 14

Optimization of medium-term excavation calendarnpldased on the targ
within the excavation progress. Methodsd tools to build medium-ter
production plans.

et
m

Lec 15

The conceptual work, projects integration in spatiedelling environment.

Integration of specialized design issues: geoteshnshooting, ventilatiof
environment protection, GIS, development of virtegllity technology

Total hours

30

Form of classes - laboratory

Number
of hours

Lab 1

Construction of a deposit structural modeterpolation of quality paramete
Deposits estimation. Visualisation

r.

3

Lab 2

Elements of underground mine excavations design

Lab 3

Design of underground tunnels. Determination of ninexcavations an
creation of cross-sectional according to designrapsions, excavation netwo
model with an anchor model according to the desigsumptions; estimatin
volume and tonnage

Q x T

Lab 4

Design of underground excavation deposits. Stakimgan excavation axis

excavation network models

Py

Lab 5

Design of underground excavation deposits. Deposgtimation. Desigr
documentation: cross-sections, visualizations

Lab 6

Design of open-cast excavations. The economic litiahiriteria. Analysis of
design assumptions for an open-cast mine targatvakion.

Lab 7

An open-cast mine target excavation accordingeaettonomic viability criterial

Profiling a floor and the general slope of an extin. A meshed model of
deposit’s surface; resource estimate

Lab 8

Enabling excavation and external tailing. Excavatiand tailing location
Design of shelves, excavation slopes and transpads of the excavation ar
tailing. Models of mesh surface excavation andngilEstimating resources
the excavation and tailing volume

Lab 9

Graphic projects documentation - plotting. Map tioea

Lab 10

Economic deposit modelling for variant price foramil economic deposi

modelling for variant price and cost formulas; mstiion of the target excavatig

w

Lab 11

Excavation target according to optimization. Impafrolock quality model, the

construction of an economic model, generation ajelaexcavations accordin
to LG algorithm

Lab 12

The Long-term Calendar Plan of Excavation. Genagadi target progress of &
open-cast mine. Variant selection progress for LCPE

Lab 13

The Long-term Calendar Plan of Excavation. Assumngtand limitations o
LCPE, variant target variables.

Lab 14

LCPE results analysis. Superposition of the ultenitrget excavation mod




with a progress variant and deposi
maps, cross-sections, visualisations

t's quality mod&laphic documentation:

Lab 15 | Study of virtual reality

Total hours

45

TEACHING TOOLSUSED

N1. Form of lectures - traditional, multimedia metations using specialized software and

demonstrations of its application "live"

N2. Individual development of specialist topics emd during the lecture

N3. Discussion concerning lectures and laboratories

N4. Individual development of project tasks witkine laboratories frames

N5. Individual development of electronic reporteicerning project tasks within the laboratories

frames

N6. Evaluation of laboratory tasks reports with tipalint grade of student’s work
N7. Group analysis of the results obtained duraigptatory tasks; preparation of conclusions
concerning data dependencies and constraints afignimojects

N8. Skill control tests
N9. Duty hours in laboratory.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

ent

ast

ast

tal

Evaluation (F —forming  Educational effect | Way of evaluating educational effect achievem
(during semester), P number
concluding (at the end
of semester)
F1 PEK_UO01, PEK_UO02| Laboratory task assessment “design of
PEK_UO07 underground excavations”
F2 PEK_WO03, PEK_U04, Laboratory task assessment “design of open-c
PEK UO7 excavations”
F3 PEK_WO05 Laboratory task assessment “Design of open-o
PEK_UO03, target excavation”
PEK_UO05-PEK_UO07,
PEK_KO01
P1 PEK_U04, Control test covering methods and skills of digi
PEK _UO07, design
PEK_KO01
P2 PEK_WO01-PEK_WO5| Laboratory final grade on condition that the
PEK_U01-PEK_UOQ7 | student receives a positive grade P1
P3 PEK_WO01-PEK_ W02, Lecture grade on the basis of the written
PEK W04, examination
PEK_UO01-PEK_UO02,
PEK _U04-PEK_U06




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1]
[2]

[3]
[4]

[5]
[6]

[7]

[8]
[9]

Beben A., Maszyny i urdzenia do wydobywania kopalin pospolitych beyaia materiatdw
wybuchowych, AGH Publishing, Krakéw 2008

Beben A., Maszyny i urlzenia do wybranych technologii urabiania surowsé&ainych,
Slask Publishing

Beben A., Wydobywanie spod wody kruszyw naturalny®BH Publishing, Krakow 2006
Butra J., Eksploatacja zta rud miedzi w warunkach zagemia paniami i zawatami,
KGMH Cuprum Sp. Wroctaw 2010.

Hustrulid W., Kuchta M., Open Pit Mine Planning dbesign, A.A.Balkema, Rotterdam 20
Kasztelewicz Z., koparki wielonaczyniowe i zwatokigasmowe. Technologia pracy, AGH
Publishing, Krakéw 2012

Kotkiewicz W., Szatan M., Pomorski A., Witt A., Metbwanie i optymalizacja
odkrywkowych proceséw wydobywczych uktadami teclogadznymi o pracy aigtej,
Redakcja Gornictwa Odkrywkowego, Wroctaw 1996

Korzeniowski J.l., Ruch zaktadow eksploagtyjch ziaza kopalin, Pub. Wikbest, Wroctaw
2010

Koziot W. Uberman R., Technologia i organizacjangaortu w gornictwie odkrywkowym”,
AGH Publishin, Krakow 1994

[10] Piechota et al., Systemy podziemnej eksploata@iwtgla kamiennego, rud i soli, AGH

Publishing, Krakow 2009

[11] Technologies of rock exploitation from the watéypes of quarring, exploitation systems,

excavators, transport of excavated material. Kocjegmpraktyki gérnicze, Politechnika
Wroctawska Publishing House, Wroctaw 2009

[12] P.Z. pod red. K. Strzodki, J. Sajkiewicza, A. Duwilskiego, Gornictwo Odkrywkowe Tom

.Slask” Publishing, 1983

[13] SME Mining Engineering Handbook Vol.1, Vol.2, SMMikc. Littleton, Colorado, 1992
[14] instrukcje dotwiczen laboratoryjnych udogpnione w intranecie Wydziatu

SECONDARY LITERATURE:

[1]
[2]

[3]

[4]

[5]
[6]
[7]

[8]

[9]

Glapa W., Korzeniowski J.I., Maly Leksykon Gorniet@dkrywkowego, Wydawnictwa i
Szkolenia Gornicze Burnat & Korzeniowski, Wrocta@03

Jurdziak L., Analiza ekonomiczna funkcjonowania &iopwegla brunatnego i elektrowni z
wykorzystaniem modelu bilateralnego monopolu, mefptymalizacji kopal i teorii gier.
Monografia. Politechnika Wroctawska Publishing Heud/roctaw 2007 r.

Jurdziak L, Kawalec W., Optymalizacja rozwoju odkky w oparciu o cegkopaliny i
wymagania jakéciowe na przyktadzie zia ,SZCZERCOW”, VIl Konferencja
Wykorzystanie Zasobdéw ZxKopalin Uzytecznych, Zakopane 2000

Kawalec W., Koncepcja rozmytego modelu docelowegmbiska odkrywkowego, Szkota
Ekonomiki i Zaradzania w Gérnictwie 2005. Krynica, 14-16 wéa@ 2005. Krakow:
Wydziat Gérnictwa i Geoirynierii AGH

Koziot W., Pomorski A., Nowak J., Zastosowanie prz¢owego transportu i zwatowania
nadkiadu w krajowych poktadowych zkch wegla brunatnego. Poltegor Instytut Publishin
P.Z. pod red. Ewolucja technologii eksploatacjizztéd miedzi w polskich kopalniach,
Biblioteka Szkoty Eksploatacji Podziemnej, Krak6@03

P.Z:, Scenariusze Rozwoju Technologicznego Przamisidobycia i Przetworstwa ygla
Brunatnego. Projekt celowy - Foresight. Raportrieé8mzdanie Kacowe z Realizacji
Projektu - opracowany przez Poltegor-Instytut, iaac2008

Industry magazines: Goérnictwo Odkrywkowe, Cuprumzeghd Gorniczy, Gospodarka
Zasobami Zia, Mining Magazine, International Mining, Surfaceritig, Braunkohle & Othe
Minerals Surface Mining, Braunkohle & Other Mineyal

Publishings of industry conferences: Mine Planr@&nigquipment Selection, Continuous
Surface Mining, World Mining Congress, Conferent¢he International Association for
Mathematical Geosciences (IAMG), Kongres Gornictleggla Brunatnego, Szkota

©




Eksploatacji Podziemnej, Szkota Gornictwa Odkrywkge, Wykorzystanie Zasobow 20

Kopalin Uzytecznych, Szkota Ekonomiki i Zagdzania w Gornictwie
[10] DATAMINE Studio Introductory Tutorial
[11] NPV Scheduler Help

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

dr inz. Witold Kawalec, witold.kawalec@pwr .wr oc.pl

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Computer-Aided Mine Planning and Design

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology

AND SPECIALIZATION

Underground and Surface Mining

SUBJECT Correlation between SUBJECT Programme content Teaching
EDUCATIONAL | subject educational effectOBJECTIVES tool number
EFFECT and educational effects
defined for main field of
study and specialization
PEK_WO01 K_WO07 C1 Lec 3-Lec 6 N1-N3
PEK_WO02 K_W07 C1l Lec 9-Lec 12 N1-N3
PEK_WO03 K_W07 C1 Lec 7, Lec 11 N1-N3, N4,
N6-N7
PEK_WO04 K_W06, K_WO07 Cc2 Lec 1, Lec 8, | N1-N3, N4,
Lec 13-Lec 14 N6-N7
PEK_WO05 K_W06, K_WO07 Cc2 Lec 4-Lec 6, N1-N3
Lec 10-Lec 14
PEK_UO1 K_WO07 C1 Lec 3-Lec 6 N1-N3
PEK_U02 K_ W07, K _U09 C3 Lec 2, Lab 1-Lab & N3-N9
PEK _U03 K_U09 C2,C3 Lec 1, Lec 8, Lab 10 N3-N7, N9
PEK_U04 K_U09 C3 Lec 7, Lab 1, N3-N9
Lab 6-Lab 9
PEK_UO05 K_U09 C2,C3 Lec 13-Lec 14, Lab 11 N3-N9
PEK_U06 K_U09 C2,C3 Lec 14, N3-N9
Lab 11-Lab 13
PEK_UO07 K_U09, K_U10 C3 Lec 15, N3-N9
Lab 14-Lab 15
PEK_KO01 K_W07, K_U09 C1,C2,C3 Lec 1-Lec 15, N2-N5,
Lab 1-Lab 15 N7-N8




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Namein Polish: Automatyka Przemystowa
Namein English: Industrial Automation
Main field of study: mining and geology
Specialization: Underground and Surface Mining
Level and form of studies: 2" level, full-time
Kind of subject: obligatory
Subject code: ELG2301
Group of courses. NO

Lecture Classes Laboratory  Project Seminar
Number of hours of
organized classes in 15 15
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 1
practical P) classes
including number of
ECTS points for direct 05 05
teacher-student contagt
(BK) classes

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES

knowledge:
1. The student has basic knowledge concerning elatgitgineering from the point of view of

its usage in the mining industry,

2. The student has basic knowledge of the mathemdasats of probabilistic models necessary

for the understanding of probability and statistitscience having engineering character.

1. The student can use laboratory test methods farsgidal alternating current circuits with
RLC elements, power measurement in single-and 4pinese systems, and electrical motor
research.

2. The student is able to develop statistical datatamoterpret the experimental results.

social competences:

1. The student understands the need and knows théitites of lifelong learning, improving
professional, personal and social skills.




SUBJECT OBJECTIVES
Cl-Familiarizing students with basic knowledge msegey to understand the theoretical basis
automatic linear systems.
C2-Familiarizing students with automation and colntf some industrial, technological processes,
C3 - Creating ability to analyse simple controledis practical automatic control systems.
C4 - Familiarizing students with exploitation projes of electric motors and the research
automatic components and controlled / uncontrdiieduency converters.

SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

for

of

PEK W01 - The student knows basic rights and tkertitical basis for automatic control and is able

to characterize and describe the scope of automiiie systems.

PEK_WO02 - The student is able to describe the fearfsnction of simple automation systems and

calculate their response to a pulse function asitoke unit.

PEK W03 - The student knows the principles of opensand characteristics of the basic linear p
of automation (proportional, integrating, differeing and delaying) and can identify g
define them.

arts
nd

PEK W04 - The student is able to choose the linegulators to meet practical needs and properly

verify their performance.

PEK_WO05 - The student can use the stability catedfi Hurwitz and Nyquist in order to assess
stability of linear systems of automatic contrastgyms.

relating to skills:

PEK_UO1 - The student is able to carry out the ysfdsimple relay (analogue and digital) con
components.

PEK UQ02 - The student has the ability to undertad@asurements of controlled and uncontro
frequency converters.

PEK_UO3 - The student is able to carry out testthereffectiveness of automatic control and stg
of induction electrical motors.

the

rol

lled

tin

PEK UO04 - The student is able to take action torowe the safety of electro-energetic equipment

operation.
relating to social competences:
PEK KO1 The student can think and act in a creaivd enterprising way

PROGRAMME CONTENT
Number
Form of classes- lecture
of hours
Lec 1 | Familiarizing with the subject, requiremeaitsl method of assessment. 1

Basic notions, scope of automatics theory. Lineomatics systems and their
Lec 1-3 | classification, transfer function of simple systemslse function response and a 4
stroke unit.

The transmittance spectrum, frequency responsdtangpes, phase equations,

Lec 3-4 relationship between descriptions.

Elements of linear automatic control systems, d&fims, descriptions and
Lec 5-6 | characteristics of proportional integrating indrtiand non-intertial parts, 3
differentiating oscillating and delaying, combiniligear control components.

Stability of linear systems, the definition of sti, pulse and stroke response,
Lec 6-7 | phase equation. Stability criteria by Hurwitz anglghist, for systems without 2
feedback and with feedback.

Automatic control, linear voltage regulators of atinuous fill, P-controller, |,
Lec 7-8 | PI, PD, PID controllers, characteristics and wafygpractical implementation ¢
comprehensive automation systems.

_h
N

Total hours 15




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

Lab 1 | Presentation of the health and safety reignlatand internal regulations binding 2
in the laboratory. Assignment of crediting rulesetiig known with the
laboratory. Discussion of the electrical and mea@mmeasurements principles
using analogue and digital devices.

Lab 2 | The study of analogue and digital relay control ponents. 2

Lab 3 | Measurements of controlled and uncontrolled frequa&onverters. 2

Lab 4 | The study of automatic control and start of a tiplease squirrel cage motor. 2

Lab 5 | The study of automatic control and start of a tipkase ring motor. 2

Lab 6 | Measurements and testing the effectiveness opfwgection. 3

Lab 7 | Crediting and laboratory follow-ups. 2
Total hours 15

TEACHING TOOLSUSED

N1 - Lecture with audio-visual technology, multineegresentations, and transparencies.
N2 - Measurement laboratory conducted in the ti@di manner with groups of students.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

Evaluation (F — forming | Educational effect numberWay of evaluating educational effect
(during semester), P — achievement
concluding (at the end of
semester)
Lecture
P1 PEK_WO01, PEK_WO02,| Crediting in a written form.
PEK_WO03, PEK_W04,
PEK_WO05.
P=P1
Laboratory
F1 PEK _UO0O1, PEK_UO02, | Checking and assessment of laboratory
PEK U03, PEK_U04, | preparation
F2 PEK _UO01, PEK_UOQ2, | Activity during laboratory classes
PEK _U03, PEK U04,
F3 PEK_UO01, PEK_UO02, | Reports grade of performed laboratory
PEK U03, PEK_UO04, | research.

P=0,4*F1+0,3F2+0,3*F3

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Greblicki W., Teoretyczne podstawy automatyki, PRub. 1998
[2] Kazmierkowski M., Wojcik A., Uktady sterowania i pomév w elektronice przemystowej,
WKL, 1996.
SECONDARY LITERATURE:

[1] Wegrzyn S., Podstawy automatyki, PWN, 1980

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

Grzegor z Wisniewski, gr zegor z.wisniewski @pwr .wr oc.pl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Industrial Automation
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology
AND SPECIALIZATION
Underground and Surface Mining

SUBJECT Correlation between  SUBJECT Programme content  Teaching to
EDUCATIONAL | subject educational] OBJECTIVES number
EFFECT effect and educational
effects defined for
main field of study
and specialization
PEK W01 K W12 Cl Lecl, Lec?2 N1
PEK_ W02 K W12 C2 Lec 2, Lec3 N1
PEK_WO03 K_W12 C2, C3 Lec 4 N1
PEK_WO04 K_W12 C3,C4 Lec 4, Lec 6 N1
PEK_WO05 K W12 C1, C3 Lec5 N1
PEK_UO1 K_U15 C1 Lab 2 N2
PEK _U02 K_U15 C3 Lab 3 N2
PEK _UO03 K_U15 C4 Lab 4, Lab5 N2
PEK_U04 K_U15 C4 Lab 1, Lab 6, Lab|7 N2
PEK_KO01 K_KO01 C1,C2,C3,C4lLab 2, Lab 3, Lab 4 N1, N2

Lab 5, Lab 6




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD

Namein Polish: Geotechniczne Zabezpieczenie Eksploatacji
Namein English: Rock Engineering in Mines

Main field of study: mining and geology

Specialization: Underground and Surface Mining

Level and form of studies: 2" level, full-time

Kind of subject: obligatory

Subject code: GGG2304

Group of courses. No

Lecture Classes Laboratory Project Seminar

Number of hours of
organized classes in 30 15
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

n

ECTS points for direct
teacher-student contact

including number of

(BK) classeg

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES

1.

2.

3.

The student knows basic laws and principles of re®ying mechanics and strength
materials.

of

The student has knowledge of methods and procedareharacterizing the basic properties

of soils and rocks;

The student knows the fundamental laws of soils eseks mechanics and rock m:
mechanics;

The student has knowledge of the constitutive n®dael continuous body: distinguish
various elastic models, plastic, adhesive, aneshgthehypotheses.

The student demonstrates understanding of rolesggmificance of the parameters describ
geological conditions in underground and open-gases, to assess the quality of rock;
The student has basic knowledge concerning measuatemethods used in geomechan
MES, MRS, MEO.

. The student has knowledge concerning the distobutif stresses in a rock mass in

vicinity of underground excavations and can docurnitarsing appropriate calculations.
The student has knowledge concerning the distobutif stresses in embankments / slg
and in their undersoil and the student can docuimestng appropriate calculations.

The student can fluently use both Microsoft OffiéeitoCad, and also has a practice in

ASS
es
ing
ics:
the
pes

the

usage of standard software for numerical modelhfidpe rock mass.




SUBJECT OBJECTIVES
C1l - The essence of geotechnics as a field of lkenhyd which identifies and explains the causes
effects of various physical and geomechanical pmema occurring around the undergroy
excavations and also in the slopes of open-cast exnavations;

and
nd

C2 - Getting know the types of threats from rockssnand geotechnical methods to ensure safe

excavation using open-cast and underground methods.

C3 - Getting know observation methods and conctydinout the state of the rock mass surroungding

the underground and open-cast excavations anéc¢heital methods leading to its stabilization.

C4 - Getting know geomechanics rights and its dafing tools for determining the state of stress

and strain around the excavation and, consequeasigess the stability of the rock mass on thesb
of well-defined functions - safety measures;
C5 - Familiarizing students with a variety of teithres for subsoil and rock enhancement;

asi

C6 - Learning the problems of design / selectioreafth and rock slopes geometry using limit

equilibrium methods;
C7 - Introduction to the issue of structures coafen on a surface with deforming mine subsoil;

C8 - Familiarizing students with some ways of tality theory methods as applied to sediment

ponds dams.

SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_WO01 - The student has the ability to use thaciples of geomechanics to conclude ak
changes in the state of rock mass as a resultcaivaxon;
PEK_WO02 - The student has advanced knowledge ierdcdobserve the phenomena occurring in

out

the

rock mass and basing on these parameters condhadet the danger and how appropriately

protect underground excavations, open-casts anddrstructures;

PEK_WO03 - The student understands that the statmder concerning instability of undergroy
and open-cast excavation is variable in time amukbdds on various system parameters
as: material type, degree of cracking, the actdaheation geometry, excavation progre
characteristics of the initial strains, etc.;

PEK W04 - The student understands the nature dhtbeaction between buildings and mining bas

relating to skills:

PEK_UO1 - Through visual observations the student @onfidently assess the quality of soils/rq
surrounding the underground excavation or an opshimine and at the same time is abl
offer the right form of its protection;

ind
such
2SS,

D

nv

cks
e to

PEK_UOQ2 - For real underground geological and ngraonditions the student can choose the most

appropriate method of stability analysis and susfollg implement it;

PEK _UO3 - The student possessed the ability tacasguter technology (mainly FEM) to model
rock mass behaviour disturbed by excavation andentify the places and types of relaj
risks.

relating to social competences:

PEK_KO1 - The student can work in a team and hasility to present the results of her/his worl}
a paper report.

PEK K02 - The student can present her/his cadeetpublic and is able to justify it.

the
ted

as




PROGRAMME CONTENT

Form of classes - lecture

Number
of hours

Lec1

The essence of geotechnics as a field of knowledgeh identifies and explair

S

the causes and effects of various physical and gelbamical phenomena occurring 2

around the underground excavations.

Lec 2

Geotechnical conditions of exploitation. Charastéss of soils and rock
materials.

S

2

Lec 3

Types of underground structures, their distribytiprocedures and restrictions
its use. Dangers control.

on

2

Lec 4

Counting schemes of underground structures. Cobperaetween undergrour
structures and rock mass. Underground methods ludiviieur measurement a
rock mass classification.

nd
nd

N

Lec 5

Soil escarpments and sizing methods of slopes scal@ments of open-cast mine

excavations. Piling: technology, sizing and safety.

Lec 6

Rock slopes, methods of its sizing and analysissrof their stability.

Lec 7

The stability of ground structures and methods esfting the subsoil stabilit
Techniques for subsoil enhancement;

Lec 8

Landslides. Research of landslide areas and meagucentrol it.

Lec 9

Flows in the rock mass. Open-cast mine dewatefdgwvatering technologie
Risks and damages caused by dewatering.

v

Lec 10

Analysis of sediment ponds functioning risk.

Lec 11

Terms of cooperation of rigid structures locatedta surface with the minin
subsail.

g

N NN [N W [N W

Lec 12

Terms of cooperation of deformable structures kdabn the surface with the

mining subsoil.

N

Lec 13

Evaluation of structures resistance to mining defgrons.

Lec 14

Terms of cooperation of underground line constamsj such as pipelines, w
deforming mine subsoil.

th

2

Total hours

30

Form of classes - project

Number
of hours

Proj 1

Presentation of the project's essence, creditinghditions, and giving
recommended literature. Providing students withividdal design topics an
discussion of the next stages of project undettitlee "The analysis of the slof
stability of natural soil in different hydrogeolegi conditions."

)
d

e

Proj 2

Discussion of geological and mining conditions atitkir most importan

parameters; Determination of the counting geoteatmarameters of the ground.

t

Proj 3

Preparation of counting algorithm alternatively tmgans of Fellenius or Bishe

Pp

method. Discussion of the importance of water presen the slope and its static

and dynamic impact on the level of security.

Proj 4

Presentation of a computer program SLIDE and ifdiegtion in the analysis ¢
slope stability.

f

Proj 5

Presentation of the control calculations samplegshef slope stability for th
selected student projects, using computer softwaeSLIDE).

D

Proj 6

Presentation of ready-made projects and their defen the presence of oth
students.

er

Proj 7

Handing the project to the teacher. Performancdegeand oral test concerning f
project’s merits.
Crediting.

Total hours

15




TEACHING TOOLSUSED

N1.
N2.
N3.
N4.
N5.
NG.
N7.

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

Computer counting and their immediate presemtain a screen and detailed description.
Duty hours

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

Evaluation (F — Educational effect number| Way of evaluating edaceti effect achievemer
forming (during

concluding (at the
end of semester)

semester), P —

P PEK_WO01-PEK_WO03, | P1.Final grade of written test.
PEK_UO01, PEK_UQ02
F, P PEK UO03, F1 Grade from performance and merits of the

PEK_KO01, PEK_K02 project
F2- written test grade or presentation of issues
covered in the project

P2 = (0,4 F1 + 0,6 F2) - Final grade from the

project

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

SECONDARY LITERATURE:

[1] Abramson L.W., T.S. Lee, Sunil Sharma, B.M. Boy&ope Stability and Stabilizatig
Methods. Wiley, 2002

[2] Chudek M., Obudowa wyrobisk gérniczych,e&z |, Obudowa wyrobisk korytarzowych
komorowych. $lask", Katowice 1986.

[3] Dmitruk S., H. Suchnicka. Geotechniczne zabezpigezevydobycia. PWr Publishing

Wroctaw 1976
[4] Galczyaski S., Podstawy budownictwa podziemnego, PWr.iBhiblg House, Wroctaw 2001
[5] Gergowicz Z., Geotechnika gornicza. Skrypt PWr.o¥aw 1974.
[6] Hoek E., Kaiser P.K., W.F. Bawden. Support of Ugdeund Excavations in Hard Roq
Funding by Mining Research Directoriate and Uniitexs Research Incentive Fund
www.rockscience.com/)
[7] Hoek E. Rock Engineering. ( www.rockscience.com/)
[8] Kidybinski A., Podstawy geotechniki kopalnianejldsk" ,Katowice 1982.
[9] Kliche C.A. Rock Slope Stability. SME, 1999.
[10] Kral L. Elementy budownictwa przemystowego. T. 2/IR 1984
[11] Piechota S. Podstawy gornictwa kopalin statych, A&GHlishing, Krakow 1996,
[12] Ryncarz T. Zarys fizyki gérotworlaskie Publishing Techn., Katowice 1993.
[13] Satustowicz A., Zarys mechaniki gorotwor§)4sk", Katowice 1968.

—

n

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

dr hab. inz. Witold Pytel, prof. PWr, wpytel@cuprum.wroc.pl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Rock Engineering in Mines
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

mining and geology

AND SPECIALIZATION
Underground and Surface Mining

SUBJECT Correlation between SUBJECT Programme content| Teaching tg
EDUCATIONAL | subject educational] OBJECTIVES number
EFFECT effect and educational
effects defined for
main field of study
and specialization
PEK_WO01 K_W03, K_ W11 C3,C4 Lec 1-Lec 2, N1-N3, N6,
Lec9 N7
PEK_W02 K_W09, K_U13 C2,C3 Lec 6-Lec 9, N1-N3, N7
Lec 13-Lec 15
PEK_W03 K_W03 C2, C3,C6, C8 Lec 4-Lec 5, N1-N3, N6,
Lec 10 N7
PEK_WO04 K_W10, K _U13 Cc7 Lell-Lel4d N1-N3
PEK_UO1 K_W11, K_U14 C2-C3 Lec 2, Lec 4, N1-N5, N7
Lec 8-Lec 9,
Proj 1-Proj 4
PEK_U02 K_UO05, K_U14 C4-C5 Lec 9-Lec 11, N1-N5, N7
Proj 1-Proj 4
PEK _UO03 K_U09 C4, C8 Proj 5-Proj 6 N6
PEK K01 K_ K01, K K02 C1l Proj 6, Proj 7 N5

ol



FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Namein Polish: Monitorowanie Zmian Gorotworu i Ochrona Powierzchni
Namein English: Rock Mass Changes Monitoring and Mining Area SwafRootection
Main field of study: mining and geology
Specialization: Underground and Surface Mining
Level and form of studies: 2" level, full-time
Kind of subject: obligatory
Subject code: GKG2301
Group of courses. NO

Lecture Classes Laboratory Project Seminar
Number of hours of
organized classes in 30 15
University (ZZU)
Number of hours of total
student workload (CNPS) 60 30
Form of crediting crediting crediting
with grade with grade

For group of courses mari
(X) final course

Number of ECTS points 2 1

including number of
ECTS points for practical
(P) classes

including number of
ECTS points for direct 2 1
teacher-student contact
(BK) classeg

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES

1. The student has basic knowledge concerning matleahainalysis necessary to understand

mathematical issues of engineering character.

2. The student has an elementary knowledge of therwsdaes of underground mining as on¢ of

the most important areas of technical and humanao activity
3. The student knows the basic concepts of deposiogye and hydrogeology, knows how|to
present and describe the lithological profile ifan@xcavation regions.
4. The student has basic knowledge concerning theegumy construction and geotechnical and
geophysics

SUBJECT OBJECTIVES
C1 Passing knowledge and familiarizing student$ wie legal requirement to classify mining areas
into categories depending on the risks and wayaguthenting impacts of underground and
open-cast excavation mining on the land surfacetlamdock mass.
C2 Acquisition of knowledge and skills in the pres®f mining optimization in terms of minimizirg
its impact on the surface structures and undergrmfrastructure.
C3 Getting know design methods of measurement antrat networks, types of observation, the
accuracy and the use of integrated systems fortorarg objects at risk. 1




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

PEK_WO01 The student has basic knowledge concertiieg protection of mining areg
distinguishing the nature of the direct and indirgleformations resulting frof
underground mining and open-cast, and its impactsorface and undergrou
infrastructure necessary to describe the quantitycuality of surface deformation a
rock mass on the basis of surveys and evaluatitimef credibility.

PEK_ W02 The student has the necessanylkdge to classify mining areas and buildings
categories according to the type of risk and thmnitoring.

PEK_WO03 The student has knowledge camiegmining and construction prevention in or
to minimize the impacts of mining on surface builgh and underground infrastructu

relating to skills:
PEK _UO1 The student can individually identify, dgwite and interpret effects of undergro
and opencast excavation on the surface and undegjiofrastructure.
PEK_UO2 The student has the abilitydlest monitoring systems based on the size ofdble
mass expected deformation.
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PEK _UO03 The student knows the princiglescerning integrated systems design for rock mass

deformation monitoring in terms of safety use afilfaes at risk.

relating to social competences:
PEK_KO1 The student is aware of the iohjgh mining on the environment
PEK_KO02 The student can use and shasekimdwledge at the stage of design of min

ng

excavations in the context of ground and structpretection.

PROGRAMME CONTENT
Form of classes- lecture Number
of hours
Characteristics of underground and open-cast mininijuence on the
Lec1 . AN ; 2
components of the natural environment, divisiorpast zone
The role of surveying and GPS satellite in the nwoitig process of mining
Lec 2-3 . 4
areas surface deformation.
Lec 4-5 Problem of geodetic deformation measurements i&ligb algorithm of 4

connecting relative and absolute observations.

Measurement and control system to monitor the noaks deformation.
Lec 6-7 |Measurements of the rock mass deformation of eegimg and natural 4
structures (geodynamic polygons) - examples

Determining the values of deformation from geodsetiservations, analysis and

Lec 8-9 . . 4
geometric interpretation.
Classification of mining areas into categories doethe deformation qf
Lec 10-11 : . . . 4
continuous, discontinuous and bumps mining types.
Classification of buildings into categories: resigte, simplified inventory,
Lec 12-13 . . . . 4
protecting objects against mining damage
Lec 14-15 Determination of safety pillars for surface fagd#g on mining areas on the 4

example of coal and copper ore mining

Total hours 30




Form of classes - laboratory Number
of hours
Giving students individual exercise tasks. Disaussif guidelines for exercise

Lab1 |No. 1 on “Development of control and measuremerivoek design fo >
monitoring changes in the rock mass in the aremiok based on a digital
map." Graphical presentation of the network design.

Lab 2 |Description of measurements aim, selection of teasurement methods, type >
of equipment and time of measurement. Report dpustat No. 1
Giving students individual exercise tasks. Analgstips to the project No. 2

Lab 3 regarding: “Determining the values of deformatioonfi geodetic observatior)s, 5
analysis and geometric interpretation”. Performuadculations of deformation
values.

L Geometrical analysis of obtained values deformat{@alues figures).

ab 4 e . ) -
Classification of a site to the appropriate minamga category. Report 2
development No. 2.

Lab 5 |Giving students individual exercise tasks. Analgsips to the project No. 3
regarding: "An assessment of surveying credibbiged on regular surveying 5
measurements results of the selected structure.”

Statistical analysis of the horizontal and vertdiaplacements of cyclic

Lab 6 |surveying of the selected structure. Determinatioaverage measurement 2
errors.

Lab 7 | Assessment of surveying credibility. Repentelopment No. 3. 3
Total hours 15

TEACHING TOOLSUSED
N1. Informative lecture with the elements of problsolving lecture.
N2. Multimedia presentations with the usage of awdigual equipment
N3. Duty hours.
EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT
Evaluation (F — forming Educational effect Way of evaluating educational effect
(during semester), P — number achievement
concluding (at the end of
semester)
P1 PEK_WO01-PEK_WO03| passing final written test friva given scope
of material
P2 F1 Grade from performance and merits of the
laboratory
PEK _UO01-PEK _UO03 | F2- Grade from defence (presentation) matters
contained in the laboratory reports
P2 - Final grade from a laboratory (weighted
average of F1 - 70% and F2 - 30%)

PRIMARY AND SECONDARY LITERATURE

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

prof. dr hab. inz. Stefan Cacon, (stefan.cacon@pwr .wroc.pl
mgr inz. Andrzegj Dudek, (andr zg .dudek @pwr .wroc.pl )




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Rock Mass Changes M onitoring and Mining Area Surface Protection

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

mining and geology
AND SPECIALIZATION
Underground and Surface Mining

SUBJECT Correlation between SUBJECT | Programme contenit Teaching to
EDUCATIONAL | subject educational effectOBJECTIVES number

EFFECT and educational effectg

defined for main field of

study and specialization
PEK_WO01
PEK_W02 K_W10, K_W15 C1,C2 Lec 1-Lec 15 N1-N 2
PEK_WO03
PEK_UO1 K_U13 C3 Lab 1-Lab 7 N1-N 3
PEK_U02
PEK_KO01 K_KO01, K_K02 C1-C3 Lab 1-Lab 7 N1-N 3

PEK_KO02




SEMESTER 3

FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Name in Polish: Prawo Geologiczno—Gaornicze i Ratownictwo
Namein English: Geological and Mining Law and Mine Rescue Work
Main field of study: mining and geology
Specialization: Underground and Surface Mining
Level and form of studies: 2" level, full-time
Kind of subject: obligatory
Subject code: PRG3301
Group of courses: NO

Lecture Classes Laboratory Project Seminar
Number of hours of
organized classes in 15 15 15
University (ZZU)
Number of hours of total
student workload (CNPS) 30 30 30
Form of crediting examination crediting crediting

with grade with grade

For group of courses mark
(X) final course

Number of ECTS points 1 1 1

including number of
ECTS points for
practical (P) classe

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

0,5

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES

SUBJECT OBJECTIVES
C1 The aim of the course is having extended knogdambncerning the Geological and Mining Lay
relating to its location against European law dikes, the rules of products admission for us&{a
and environmental issues concerning mining actisiti
C2 The aim of course is to have extended knowledgeine rescue and first aid, rules of rescue
operations conduct, creating fire prevention plag ase of computer systems in emergency
C3 The aim of the course is to master the skilbbfaining information from legal system, legal
literature and other sources, and the developnfanfarmation on current mining law, and their use
in practice to make evaluations and reviews

<




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK-WO01 The student knows mining and geologicalilman extend that allows them to assess tf

qualification for being a person of mining managatrend especially concerning exploitati
conduct in natural hazards

relating to skills:
PEK-UOQ1 The student is able to formulate genedalsrior the conduct of rescue and adopt rules g

creating rescue plan, first aid and also fire pnéiea plan. The student can apply computer
system for supporting rescue operations

PEK-UO02 The student can independently develop compis of safety work documents required by

the provisions of the geological and mining law

relating to social competences:

PEK-KO1 The student understands the need for fatimnl and communication to the public-

including by means of mass media - information epithions concerning mining performar
and other aspects of engineer-miner; the studeaik shdeavour to provide such informat

neir
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and opinions in a way commonly understood, presgrdifferent points of view

PROGRAMME CONTENT

Form of classes- lecture Number

of hours
Lec 1 | European directives on mining 2
Lec 2 | Allowing products for use in mining 2
Lec 3 | Geological and Mining Law and environmenttgction 2
Lec 4 | Waste dumping in underground excavations 1
Lec 5 | Mine rescue organization in Poland 2
Lec 6 | General rules for the conduct of rescueacti 2
Lec 7 | Rescue and first aid plan 2
Lec 8 | Fire prevention plan. 2
Total hours 15

Form of classes- class Number

of hours

Cl1 Conducting the rescue action with the useoofijguter-aided system of running 2
action - FIRE System

Ccl2 Conducting the rescue action with the useoofijguter-aided system of running 2
action - FIRE System

Cl3 Conducting the rescue action with the useoofijguter-aided system of running 2
action - FIRE System

Cl4 First aid - general rules. 2
ClI5 First aid - respiratory and circulatory arrestock 2
Cl6 First aid - injuries, poisoning 2
Cl7 First aid - frostbites, burns 2
Cl8 First aid - fractures, skull injuries 1

Total hours 15




Form of classes - seminar Number

of hours

Sem 1 Introduction to the seminar, handing out dcepdf speeches for individual 1
students. The speeches deal with the current Gealognd Mining Law
problems discussed during the lectures, and thal liegues arising from the
regulatory provisions of the Geological and Minlregv Act.

Sem 2-7| Presentations of the seminar participants in themfof 20-25 minutg 14
presentations and groups discussion on the coatehtorm of speeches.

Total hours

15

TEACHING TOOLSUSED

N1. Type of lectures - traditional, illustrated inultimedia presentations

with the usage of audio-visual equipment

N2. classes conducted with the use of modern cangystems
N2. Presentations of the seminars participants Idhbe illustrated with multimedia presentations,

using the digital documentation

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

Evaluation (F — forming| Educational effect

Way of evaluating educational effect achievement

(during semester), P — number
concluding (at the end of
semester)
P1 PEK W01 Written test from the material coveretha
lecture
P2 PEK_UO01 Crediting test - written.
P3 student’s presentation in analysed by the grou
the result of the discussion are transferred into
PEK UO01, grades. Grades are concerning
PEK _KO1 1. merits of presentations,

2. formal side of presentations

3. discussion activity

It is taken into consideration in the final grade
the seminar Final grade is a weighted average
these three grades, accordingly with 0,6, 0,2 a
0,2.
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PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Lipinski — Prawo geologiczne i gornicze — komentarzbaAmPublishing, 2003
[2] Prawo geologiczne i gérnicze — SITG Publishing,2201

[3] Radecki - Ochrong&rodowiska w prawie geologicznym i gorniczym

[4] Cehak K., Olszowka A.: Ratownictwo gornic&gsk Publishing

[5] Gawliczek. J. Ratownictwo gérnicze w kopalniactbijiowych, Slask Publishing
[6] Kuchejda J.: Przegll GorniczySlask Publishing

SECONDARY LITERATURE:

[1] The Internet webpages: Sejmu RPS,MG | WUG

[2] Journal of Law 2011, 2012

[3] Internetowy System Informacji Prawnej Sejmu RP

[4] Bezpieczéstwo pracy i ochrongrodowiska w gornictwie — miegiznik WUG
[5] Biuletyn informacyjny z zakresu ratownictwa gorrégp - CSRG

[6] Ratownictow Gdrnicze — kwartalnik CSRG

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

dr inz. Marek Sikora, marek.sikora@pwr.wroc.pl;
dr inz. Jacek Urbanski, jacek.ur banski@pwr .wroc.pl

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT

Geological and Mining Law and Mine Rescue Work
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology
AND SPECIALIZATION
Underground and Surface Mining

SUBJECT Correlation between SUBJECT Programme content Teaching
EDUCATIONAL | subject educational effectOBJECTIVES tool number
EFFECT and educational effects

defined for main field of
study and specializatiol

-

PEK_WO01 K_W14 C1 Lec 1-Lec 7 N1
PEK_UO1 K_U18 Cc2 Cl2-Cl7 N2
PEK_UO02 K_U21 C3 Sem 2-Sem 7 N3
PEK_KO01 K_K02 Cc2 Lec 1-Lec 7 N1, N3

Sem 2-Sem 7




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Namein Polish: Systemy Przerobcze
Namein English: Processing Systems
Main field of study: mining and geology
Specialization: Underground and Surface Mining
Level and form of studies: 2" level, full-time
Kind of subject: obligatory
Subject code: GGG3307
Group of courses: YES

Lecture Classes Laboratory Project Seminar

Number of hours of
organized classes in 15 30
University (ZZU)

Number of hours of total
student workload (CNPS) 30 30

Form of crediting Examination crediting
with grade

For group of courses mark X
(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) classeg

SUBJECT OBJECTIVES

C1 - Presenting production issues in the minedstry as an optimization problem of managing t
operation of complex technological systems.

C2 - Familiarising students with modern methodsféfine analysis of complex systems, mineral
processing and waste

C3 - Creating skills to construct simple models algibrithms for mining operations and tailings ar
their implementation using a spreadsheet suppbogteBA program

C4 - Creating skills to prepare and present remdrperformed analyses and projects.

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES

1. Fundamentals of mineral processing and waste
2. Basic knowledge of mathematical statics, line ppogning, programming in VBA

SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_WO01 The student has general knowledge of tdopres used in refining, and process
mineral resources
PEK W02 The student gets to know the principle athmmatical modelling of tailings operatig

ing

ns

and problems of experimentation to determine mpdedameters of an operation.




PEK_WO03 The student gets to know the criteria dgdrahms of optimizationdff-line) of complex
systems of technological operations

PEK W04 The student gets to know the examples wiheercial and training functions of softwg
for the analysis of tailings systems (JKSimMet, 8od, WTP)

PEK_WO05 The student gets to know how to performusation calculations of systems of qualitat
and quantitative operations using calculating talailable in the spreadsheet (functig
VBA)

PEK_WO06 The student gets to know how to performutation calculations of processes
qualitative and quantitative operations using daking tools available in the spreadsh
(functions, VBA)

relating to skills:
PEK _UO1 - The student can perform basic calculatiminsimple models tailings operations: crusl
and classification and evaluating their performance
PEK_UO2 - The student can perform an individuabugr task to optimize a simple feedback sys
of mining operations and / or tailings
PEK UO03 - The student can develop and present débalts of his project work (paper repd
multimedia presentation of sample analysis of nahgystem in processing and waste

relating to social competences:
PEK_KO1 - The student has created attitude ofcalfitoverview of the available knowledge on
course.
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PROGRAMME CONTENT

Number

Form of classes - lectures
of hours

Scope of lecture, crediting conditions, literataverview.
Profile characteristics of the course and the aamd methods of educatign. >
Linking the course problems with the course prdditel educational programs |of

other courses of particular specialty and the fofldtudy.

Lec1

The basic structures of mining, coal preparatiod processing systems on the
Lec 2 | example of the construction materials industry,ingrore and coal, metallurgy, 2
waste management.

Types and systematics of operations, informatioerajions model, the concept
Lec 3 | of system and process operations, performancejesfély, reliability, productive 2
hours.

Methods and tools for the analysis of complex systeperations. Spreadsheet as

Lec4 a calculation tool (functions, VBA) 2
Lec5 Modelling crushing operations, crushing machine eldmethods and problems 2
of experimentation.
Modelling of classification procedure (separatiotinssifier / separator mode|s,
Lec 6 - ; 2
methods and problems of experimentation.
Lec 7 Methods of simulation of the quantitative operasiqorocesses (mass flow |in 2

systems, tanks, and machines)

Lec 8 | Knowledge control - test. 1

Total hours 15




. Number
Form of classes - project

of hours
Proj 1 | Introduction to the project: assumptiongsaiform, schedule. 2
Proj 2 | Checking the initial knowledge of the stuiddan auditorial mode. 2
Proj 3 | Solving simple calculation using a spreadsff@nctions, calculus matrix). 2
Proi Duty hours and exercises checking the knowledgenathematical statistigs
roj 4 L - 2
(grain size) and the ability to operate on sets.
Handing out tasks and explanation for individual rivqsystem analysis
Proj 5 operations: different structures, different teclogas, and different models). >
Variable catalogue of exercises, adjusted to custments level of knowledge
and skills of).
Proj 6 Algorithmization and programming of tasks examptEscerning the grain 6
analysis in VBA - exercises on auxiliary examples.
Proj 7 Individual work: the construction of models of avgi operation, individual

duty hours.

Individual work: analysis (optimization) of giverperation systems according
Proj 8 |to qualitative, quantitative and economics critenenitoring the performance, 6
individual duty hours

Presentation/project defence of ready-made profscttudents. 2

Proj 9 Project settlement (course crediting). Partial itiregl

(to be continued) Presentation/project defence ezfdy-made projects by
Proj 10 | students, including repeats. Project settlementurfeo crediting). Partial 2
crediting.

Total hours 30

TEACHING TOOLSUSED

N1 Informative lecture with the elements of problsoiving lecture.
N2 Multimedia presentations.

N3 Didactic discussion considering the lecture tedproject.

N4 Projects preparation in a report form.

N5 Written exam (knowledge test)

N6 Checking the progress of project

N7 Presentation and project defence.

N8 Duty hours

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT
(F — forming, P — concluding)

F1 - Assessment of problem solving skills

F2 - Form and performance.

P1 - Partial grade from examination which covems tontent of the lecture: test of control ta
specific to the subject of the course (differemtibtasks, sorted by difficulty in %, set = 100
the best score plus bonuses for attending therectietermine the reference level

P2 - Partial grade of crediting the project (weeghtwverage of projects - 70% meritum and 30
form)

sks
%)

% a

P3.Final grade of the group of courses: mean o$tioient grades from the lecture and the project.




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Drzymata J., Podstawy przerébki kopalin, PolitekhniVroctawska Publishing House,

Wroctaw 2006

[2] King R.P., Modeling & simulation of mineral processsystems, Batterworth and Heinema

Oxford, 2001

[3] Lynch A.J.,Mineral crushing and grinding circuiidsevier Sci Publ.Company, Amsterdar

Oxford, NY, 1977

[4] Malewski J, Modrzejewski S., Modelowanie i optyraalija systeméw i procesow wydobyci

przerobki kruszyw tamanych, Gérnictwo OdkrywkowebRghing, Wroctaw, 2008
[5] Malewski J., Zargdzanie produkgj— kluczows technologi rozwoju przemystu
wydobywczego rud miedzi i surowcow towarzyszch, Cuprum, nr 1/2008
[6] Monografia KGHM, (pod red. Piestragkiego), Lubin 2007
[7] Wills B.A., Mineral Processing Technology

SECONDARY LITERATURE:

[1] Czasopisma braowe:
Gérnicwo Odkrywkowe ( IGO-Wroctaw Pub.
Przeghd Gorniczy ( NOT Pub., Katowice)
Rudy i Metale Nieelazne ( NOT Pub., Katowice)
Gornictwo i Geoiaynierii ( AGH Pub., Krakéw),
Przeghd Geologiczny ( PIG Pub. Warszawa).
Cuprum ( ZBR Cuprum-KGHM Pub., Wroctaw)

PAN, Sigmie PAN Publishing, Krakow

S @roooTw

Politechnika Wroctawska Publishing House, Wroctaw.
i. Physicochemical Problems of Mineral Processindjtédetinika Wroctawska
Publishing House, Wroctaw.
j-  Minerals Engineering, Elsevier Pub.
[2] Portale: www.Informine.com, www.teberia.pl, httwww.dbc.wroc.pl/dlibra

Gospodarka surowcami mineralnymi, Komitet Zrowngaveej Gospodarki Surowc

Gérnictwo i Geologia, Prace Naukowe Instytutu Géinma Politechniki Wroctawsk
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SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)

dr hab. inz. Jerzy Malewski, prof. ndzw., jer zy.malewski@pwr .wr oc.pl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Processing Systems
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology
AND SPECIALIZATION
Underground and Surface Mining

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

EFFECT effect and educationa
effects defined for
main field of study
and specialization

PEK_WO1 K W13 C1 Lec 1 N1-N3
PEK_WO02 K_W13 C1, C2 Lec 1, Lec 2 N1-N3
PEK_WO03 K_W13 C3 Lec 3 N1-N3
PEK_WO04 K_W13 C3 Lec 4, Lec 5 N1-N3
PEK_WO05 K_W13 C3 Lec 6, Lec 7 N1-N3
PEK_WO06 K_W13 C3 Lec 6, Lec 8 N1-N3
PEK_UO1 K_U16 C1-C3 Proj 1-Proj 4 N1-N3
PEK_U02 K_U16 C3 Proj 5-Proj 8 N1-N3
PEK_U03 K_U16 C4 Proj 9-Proj 12 N1-N3

PEK_KO01 K_KO01 Cl-C4 Proj 1-Proj 12 N1-N3




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Namein Polish: Bezpieczéstwo i Higiena Pracy
Namein English: Occupational Safety and Health
Main field of study: mining and geology
Specialization: Underground and Surface Mining
Level and form of studies: 2" level, full-time
Kind of subject: obligatory
Subject code: GGG3308
Group of courses: NO

Lecture Classes| Laboratory Project Seminalr
Number of hours of 15 15
organized classes in the
University (ZZU)
Number of hours of total
student workload (CNPS
Form of crediting Crediting Crediting
with grade with grade

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

Number of ECTS points

including number of
ECTS points for practical
(P) classes

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

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES
1. Possesses basic knowledge of technologies usgutmmt mines and underground mines.
2. Is able to use Microsoft Office environment to mepdocuments in Word, multimedia
presentations in Power Point and work with Exceéagdsheets.
3. Is able to identify harmful, dangerous and nuisdac#rs in the workplace environment.

SUBJECT OBJECTIVES
C1 - To familiarize students with the principles of opational risk assessment in accordance
PN-N-18002
C2 - To familiarize students with the estimatiorpahciples of occupational risk assessment arul
the determination of admissibility with the useSIfER software and the RISC SCORE meth

with

als

0d.




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_WO0L1 - Possesses general knowledge of rulesonipational risk assessment formulation.
PEK_WO02- Possesses knowledge of evaluatingdatermining the admissibility of occupational rig
PEK_WO03- Possesses general knowledge of corrective anémiieg actions regarding hazards of
typical work posts in the mining industry.

relating to skills:

PEK _UO1 - Is able to identify hazards of harmflnderous and nuisance factors of typical work
posts in the mining industry.

PEK_UO02 - Is able to estimate and determine riglepiability with methods according to STER
software and the RISC SCORE method.

PEK_UO03- Is able to plan corrective and preventive actionfiazards of typical work posts in the
mining industry.

relating to social competences:

PEK _KO1-Is able to work in a team and together completeipational risk assessment and devel

k.

its results and the required documentation in ¢henfof a team report.

PROGRAMME CONTENT
Form of classes- lecture Ef”mﬁrs

Lec 1 Dgfinition of occupational risk. Legal basics.ofcup.ational risk assessment. >
Risk assessment methods. Course of occupatiokRasgessment.

Information necessary for occupational risk assessnidentification of harmful,

Lec 2 - . ; 2
dangerous and nuisance factors in the work enviemim

Lec 3 | Estimation of occupational risk assessmedtdatermination of admissibility. 2
Corrective and preventive actions. Familiarizingptogees with the results pf

L occupational risk assessment. Implementation ;exycorrective and preventive

ec4d ; o ; . ; o 2
actions. Monitoring the effectiveness of implementactions. Periodic
occupational risk assessment.

Lec 5| Dangerous factors - Identification and aseess of risks. 2

Lec 6 Nuisance factors in occupational risk assessmesychmlogical burden, static 5
burden, monotype.

Lec 7 Methods of occupational risk assessment: STER sofiwthe RISC SCORE >
method.

Lec 8 | Presentation of prepared risk assessmeritiemtest 1
Total hours 15

Form of classes - laboratory rumoer

Lab 1 | Occupational risk assessment with the useS3ER software for two 3
work posts — description of work post, identificatiof hazards

Lab 2 | Occupational risk assessment with the useS3ER software for two 3
work posts — estimation of occupational risk andedwrination of
admissibility of harmful factors (dust, noise, rabon, chemical agents)

Lab 3 | Occupational risk assessment with the useSGER software for two work 3
posts — estimation of occupational risk and deteation of admissibility of
dangerous factors (slippery or uneven surfacelndatlements, moving parts,
moving machinery and transported bimi items)

Lab 4 | Occupational risk assessment with the useS@ER software for two work 3
posts — estimation of occupational risk and deteatwn of admissibility for




nuisance factors (psychological burden, static éuydionotype)

Lab 5 | Occupational risk assessment for a selectsll post with the use of the RISC 2
SCORE method

Lab 6 | Presentation of executed exercises, test 1

Total hours 15

TEACHING TOOLSUSED
N1 Informative lecture with elements of problemaddictures.
N2 Multimedia presentations.
N3 Didactic discussions during lectures.
N4 Didactic discussions during laboratory classes.
N5 Computer presentation of executed occupatiaslabissessments.

N6 Consultation.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENTS

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

semester end)
P1 PEK_WO01-PEK_WO03 Informative lecture with elenseat problematiq

written exam covering the entire material.
P2, F1 PEK_UO01-PEK_UO 3 | Preparation of risk assessments in the form
PEK_KO1 computer presentation, consultations, final gr

—

lectures, multimedia presentations, didactic
discussions during lectures, final grade from a

of a
ade

from a test and presentation.

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:
[1] Iwona Romanowska Stomka, Adam Slomka  Zdranie ryzykiem zawodowyn

Wydawnictwo TARBONUS, Krakow Tarnobrzeg, 2009
[2] Iwona Romanowska Stomka, Adam Stomka Ocena ryzgaodowego. Wydawnictw
TARBONUS, Krakow Tarnobrzeg, 2010
[3] Wiestawa Horst Ryzyko zawodowe na stanowisku pr&zs¢ 1, Ergonomiczne czynni
ryzyka. Wydawnictwo Politechniki Pozfiskiej, Poznan, 2004

SECONDARY LITERATURE:
[1] PN-N-18002 Systemy zagdzania bezpiectstwem i higieg pracy - Ogolne wytyczng
do oceny ryzyka zawodowego

—

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

dr inz. Zbigniew Nedza, zbigniew.nedza@pwr .wroc.pl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Occupational Safety and Health
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology
AND SPECIALIZATION
Underground and Surface Mining

SUBJECT Correlation between subject| SUBJECT Programme | Teaching

EDUCATIONAL educational effect and OBJECTIVES content tool
EFFECT educational effects defined for number
the main field of study and
specialization

PEK_WO01 K_ W18 C1, C2 Lec 1-Lec 7 N1-N3
N6

PEK_W02 K_W18 Cl, C2 Lec 3-Lec 7 N1-N3
N6

PEK_WO03 K_ W18 C1,C2 Lec 4 N1-N3,
N6

PEK_UO1 K_U21 C1, C2 Lec 4, Lec § N4-N6

PEK_U02 K U21 C1, C2 Lab 1-Lab 5 N4-N6

PEK_UO03 K_U21° C1,C2 Lab 1-Lab 5 N4-N6

PEK KO1 K _KO1 C1,C2 Lab 1-Lab 6 N1-Ng




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
Specialization: Underground and Surface Mining
Level and form of studies: 2" level, full-time
Kind of subject: obligatory
Subject code: GGG3309
Group of courses. NO

Lecture Classes Laboratory Projec Semin

Number of hours of
organized classes in
University (ZZU)

15 30

ar

Number of hours of total

student workload (CNPS) 30

30

crediting

Examinatio with grade

Form of crediting

For group of courses mark
(X) final course

Number of ECTS points

including number of
ECTS points for
practical (P) classe

[2)

including number of
ECTS points for direc
teacher-student conta|

; 05

(BK) classeg

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES
1. The student has basic knowledge concerning mmattieal analysis necessary to underst
mathematical issues in science of engineering cherra

2. The student has basic knowledge of technicahtbdynamics.
3. The student has knowledge concerning miningniypadf provision and underground depos
excavation, and knows how to fight against nathealards.
4. The student has basic knowledge concerning meméilation and fire in the air thermodynan
changes, binding rules in the mine ventilation, distribution rules in the networks of ventilatic
ventilation problems during underground fire anddcting firefighting action.

5. The student can use word processing programseddsheets (with elements of programmin
the preparation of documents, calculation and weigormance of multimedia presentations.

6. The student understands the need and knows#sibjities of lifelong learning (3-rd studies,gpg
graduate studies, courses) improving professiqastonal and social skills

and

5its

Cc
n,

y) in



SUBJECT OBJECTIVES

C1 - Familiarizing students with the aerology mmiasks concerning applicable legal requirements
and directions of its development.
C2 - Preparing students to develop safe and ecananalysis of the actual network ventilation with
the use of computer technology.
C3 - Presenting problems concerning providing pegmiotection during underground fire and
marking escape routes for the crew in the evefitef
C4 - Getting known and understanding of the factofliencing climate conditions in the mine
excavations and methods of assessment and fodicaste conditions in mine.
C5 - Understanding the theoretical cooling processsed in mines air conditioning, balarce
calculations of air conditioning systems and praypstudents to perform air conditioning projedts o
mine’s selected areas.

C6 - Learning local and central air conditionindgusons used in the Polish mines and abroad.

SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:
PEK W01 - The student has elementary knowledge erairgy the ventilation of mines in terms|of
natural hazards.
PEK_WO02 - The student has knowledge concerning edsthused in the study of safety and
economics in real ventilation networks.
PEK W03 - The student has knowledge concerning itlgact of physical-thermal rock mass

properties and mining operations conducted andwihas influence on climate in mine and predicting
thermal conditions in the excavations.
PEK W04 - The student has knowledge concerning dbeling processes used in mine |air
conditioning, used thermodynamic factors and heigsihtion capabilities, particularly from
underground air-conditioning equipment.
PEK _WO05 - The student has knowledge concerning uiselolish and international mining, a
conditioning solutions and knows the trends inrtdeivelopment.

r

relating to skills:
PEK UOQ1 - The student is able to carry out thetgafed economics analysis of ventilation network.
PEK_UO2 - The student can, using computationalstodetermine the escape road for crew from
places which are at risk of underground fire.

PEK UOQ3 - The student is able to perform balanésutations of air conditioning systems.
PEK _UO04 - The student is able to compile air caadihg projects of mining regions.
PEK_UO5 — The student can analyse local and ceatratonditioning solutions used in the Polish
mines and abroad taking into consideration theraathges and disadvantages.

relating to social competences:
PEK_UO1 - The student can develop and presenethdts of his project work as spread sheets, paper
report, and multimedia presentation.
PEK K02 - The student is aware of the environmehtaards caused by the major fans noise,
greenhouse gases and dust as a result of mindaventi
PEK KO3 - The student is aware of the influencetfidrmodynamic factors used in mines |air
conditioning on the greenhouse effect and ozone. hol




PROGRAMME CONTENT

Number
Form of classes- lecture of hours
Rules of mines ventilation in terms of natural hdsa
Lec 1 | Safe and economic analysis of the actual networiile¢gion with the use gf 2
computer technology.
Protecting people while underground fire. Posgibdi of computer generated
Lec 2 | hazardous area at a different fire location. Deieation of escape routes in case of 2
fire.
Factors affecting climate conditions in mine exd¢ewre: the impact of air pressure
changes, operating machinery, quantities and hiynitiermal properties of rocks.
Lec 3 . i~ o2
Energy balance in the rock mass and mining exaavatheat conductance
equation.
Lec 4 Methods for predicting air temperature in mine ext®ns which are ventilated >
separately and with the use if streamlined vemihat
Cooling processes in mines air conditioning. Depalent trends of conditioning
Lec 5 mine;s - the use _o.f. ice. Reducing pressure in a'(rdid:ir'm'nin'g systems. _Heat 3
dissipation capabilities from the underground awonditioning installations.
Refrigerants and coolants and their impact on tivirenment.
Lec 6 | Solutions of local and central air conditioningmines. 2
Lec 7 Cglculations balance of air conditioning systemis.cAnditioning solutions used jn 5
mines abroad.
Total hours 15
Form of classes- project Number
of hours
Scope of design exercises, crediting conditiotes;dture
Giving students individual project tasks.
Proj 1| Analysing tips to design exercises regarding: 2
1) “Determination of escape routes in case of fire.
2) Solution of air conditioning of long wall or pillahamber mining unit.
Proj 2 Analysis of the danger zone for selected crew'sitjpos (branches) through|a 4
system of "Fire".
Proj 3 I_Determination of the crew escape routes dependmthe place of underground 4
fire appearance.
. | Forecasting thermal and moisture conditions inekeavations which deliver the
Proj 4| _. : 4
air to the area and in the area.
Climate assessment in the region.
Proj 5| Determining the extent of air conditioning. Theoption of the air conditioning 4
concept.
. ~ | Appointment of necessary cooling capacity and issridution in the excavation
Proj 6 The choice of air conditionin hi 4
g machine (s).
Proj 7 Calculation of the required pipe insulation. Deteration of pressure loss in pipes. 4
The choice of a compression pump.
Solution of heat dissipation from MK to air consumeurrents by the means of,
Proj 8 specified in assignment, devic_e (evaporatqr refaipe, cooling tower, or B,
washing chamber). Implementation of the unit's Heslance, before and after air
conditioning.
Total hours 30




TEACHING TOOLSUSED

N1. Type of lectures -t
N2. Didactic discussion
N3. Duty hours

raditional, illustratedtvimultimedia presentations
during lecture and project.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

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

of semester)

Educational effect

Way of evaluating educational effect achievem
number

ent

P1

PEK_WO01-PEK_WO05 Final grade of written test.

P2

PEK_UO01-PEK_UO5| Final grade from the project in a paper form an

o

PEK_ KO1-PEK_ KO3 | its defence

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATU

RE

[1] Wactawik J.: Wentylacja kop@atom | i ll, AGH Pub., Krakéw 2010.

SECONDARY LITERATURE

[2] Roszkowski J., Paiski J., Strzentiski J.: Przewietrzanie kopalSWT Pub., Katowice 1995,

[3] Strumiaski A.: Zwalczanie pzaréw w kopalniach gbinowych,Slask Pub., Katowice 1996.

[4] Wactawik J., Cygankiewicz J., Knechtel J.: Warukkimatyczne w kopalniach gbokich,
PAN, Krakéw 1998

[5] McPherson M. J.: Subsurface Ventilation and Enwrental Engineering, Published by Chapma
Hall, London 1993.

[6] Gutkowski K. M.: Chtodnictwo i klimatyzacja, WNT, &vszawa 2003

[1] tuska P., Nawrat S.: Klimatyzacja kopgbodziemnych: urdzenia chtodnicze. Bibliotek
Szkoty Eksploatacji Podziemnej, Krakow 2002.

[2] tuska P., Nawrat S.: Klimatyzacja kopalpodziemnych: systemy chtodnicze. AG

Uczelniane Wydawnictwa Naukowo-Dydaktyczne, Krakéd08.

[3] Madeja-Strumiska B., Strumfiski A.: Aerotermodynamika gornicz&)ask Pub., Katowice
1997.

[4] Chmura K., Chudek M.: Geotermomechanika gorniczasiedérnia Nakfadow
~SUPLEMENT” )

[5] Frycz A.: Klimatyzacja kopal "Slask” Pub., Katowice 1981

a

U

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
AND SPECIALIZATION
Underground and Surface Mining

C_orrelation t_)etween
EDUCATIONAL | and educationaleffects| | SUBJECT | Programme | Educational effect
EFFECT defined for main field of
study and specialization
PEK_WO01 K_W16 C1 Lec 1 N1, N2, N3
PEK_W02 K_W16 C2 Lec 1l N1, N2, N3
PEK_WO03 K_W16 Cc4 Lec 3, Lec 4 N1, N2, N3
PEK_WO04 K_W16 C5 Lec 5 N1, N2, N3
PEK_WO05 K_W16 C6 Lec 5 N1, N2, N3
PEK_UO1 K_U19 Cc2 Lecl N1, N2, N3
PEK_U02 K_U19 C3 Lec 2 N1, N2, N3
PEK_UO03 K_U19 C5 Lec 7 N1, N2, N3
PEK_U04 K_U19 C5 Lec 7 N1, N2, N3
PEK_UO05 K_U19 C6 Lec 6 N1, N2, N3
PEK_KO01 K_KO1 C1l Proj 1-Proj 8 N3
PEK_KO02 K_K02 C2 Lec1 N3
PEK_KO03 K_K02 C5 Lec5 N3




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY

Kind of subject: obligatory

Subject code: ZMG3301
Group of courses: YES

SUBJECT CARD
Namein Polish: Zarzdzanie Finansami

Name in English: Finance Management

Main field of study: mining and geology
Specialization: Underground and Surface Mining
Level and form of studies: 2" level, full-time

Lecture

Classes

Laboratory

Project

Seminar

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

15

15

15

Number of hours of total
student workload (CNPS)

30

30

30

Form of crediting

Examinatio

n crediting
with grade

crediting
with grade

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

X

Number of ECTS points

including number of
ECTS points for
practical (P) classe

n

including number of
ECTS points for direc
teacher-student conta|
(BK) classes

t

0,5

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES

1. Possesses basic knowledge of mining exploitatictesys, technological and organizatig

systems in mining.

2. Possesses basic knowledge of mathematical analjsis is necessary for the understand

of mathematical issues in sciences of an engingama economic nature.

3. Possesses basic knowledge and skills in the aressing probability theory models a

mathematical statistics.
4. Possesses knowledge in the area of the basicsesfriarket economics and economics in

mining.

o g

Is able to use Excel spreadsheet.
Understands the need and knows the possibilitigeeohanent self-education and improv

professional, personal and social skills.

nal

ing

ing




SUBJECT OBJECTIVES
C1. Acquisition of basic knowledge about the rabel she main principles of financial management
in a company including aspects of application.
C2. Acquiring the ability to interpret data contghin financial statements of a company, to analyse
its financial condition, prepare simple financiabaels of an investment and apply advanced methods
to assess the efficiency of an investment.
C3. The acquisition of competencies of thinking awing in a creative and enterprising way.
C4. Strengthening economic activity attitudes arakimg decisions including criteria of economic
enterprises.

SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:
PEK W01 Possesses knowledge of the content andamrglations of balance, income and lpss
statements and also cash flow statements.
PEK W02 Knows how to present company financial datstatutory financial statements and knows
their variants.
PEK_WO03 Possesses basic knowledge of the ratigaasahethod of financial statements.
PEK_WO04 Knows the ways of classifying costs in ategrise, knows the basic concepts of ¢ost
accounting.
PEK_WO05 Knows concepts of the present and futulgegaof cash flows and annuities.
PEK_WO06 Knows basic and advanced methods of asgetds effectiveness of an investment (NPV,
IRR, MIRR, PI, DPBP, PBP, ARR) and their applicatianges.
PEK _WOQ07 Knows the rules about creating a finantiatlel of an investment during inflation and risk
conditions.
PEK_WO08 Possesses basic knowledge about the defmenakan investment rate of profit and risk

relating to skills:
PEK_UO1 Is able to interpret and use informationtained in statutory financial statements
PEK U02 Knows how to perform a ratio analysis aasitfinancial statements at a basic level.
PEK UOQ3 Is able to use cost data presented inwssgstems of cost registration, is able to caleu
the technical cost of production.
PEK UO04 Is able to use basic methods of manageaoceounting when making short-term decisions.
PEK UOS5 Is able to calculate the future and presahte of money for a number of payments and
solve accounting tasks in the field of money valuer time.
PEK_UO6 Is able to create a financial model of $aripvestment (using a calculating spreadsheet)
and assess the cost effectiveness with the useosfrkmethods.
PEK_UOQ7 Is able to perform sensitivity analysis andnario analysis using the financial model of an
investment.
PEK UO08 Is able to assess the level of investmisktand estimate the expected rate of profit op an
investment.

a

relating to social competences:

PEK _KOL1 Is able to think and act in a systematieative and enterprising way.

PEK_KO02 Possesses an economic attitude, makingidesibased on available financial information
and forecasts.




PROGRAMME CONTENT

Number
Form of classes- lecture
of hours

Lec 1 |Elements of financial statements of companies. Basincepts. Statutoty 2
financial statements.

Lec 2 | Costs for reporting purposes - classification aftsan the breakdown of costs by 2
type, subject and functional configurations anccwaation configurations. The
technical cost of production. Income and loss statgs in calculation and
comparative variants.

Lec 3 | Cost and cash flow. Variants of cash flowesteents. 1

Lec 4 | Ratio analysis of a company’s financial statemeAssessment of the financjal 3
condition and results of a company. Financial gmerational leverage.

Lec 5 | Cost calculation for management purposesriéial short-term decision making. 2

Lec 6 | Time value of money. Calculation of the future grdsent value of annuitigs. 1
Calculation of a mortgage rate.

Lec 7 |Revision of basic methods of assessing the effentiss of an investment. 2
Advanced methods (Modified Internal Rate of ReturMIRR, discounted
payback period of an investment return - DPBP, itaoility index Pl, accounting
rate of profit). Division of methods into staticcadynamic methods. Advantages
and disadvantages of each method. Scope of appficat

Lec 8 | The rate of interest. The rate of profit of an istveent and risk. Estimating the 2
expected rate of profit of an investment (capitséed pricing model CAPM).
Assessment of risk of an investment. Evaluationtled profitability of an
investment including risk and inflation.

Total hours 15
Form of classes- class Number
of hours

Cl 1 | Simplified registration of business operations lvisg problems. 2

Cl 2 | Classification of costs in an enterprise - taskalc@ation of technical 2

production costs. Two variants of profit and losgesnents - tasks.

Cl 3 | Statutory financial statements - tasks 2

Cl 4 | Calculation of financial ratios based on statutbnancial statements |- 3
task: Power stations. Discussion on obtained result

CI5 | Tasks for the calculation of future and current winpayments (ie, 2

mortgage rates). Forecasting cash flows of investsne

Cl6 | Tasks of management accounting - short-term decisiaking. 2

Cl 7 | The investment rate of profit and risk - tasks. Tise of the capital asset 2

pricing model (CAPM)
Total hours 15




Form of classes - laboratory Number
of hours

Lab 1 | Simplified business registration operatiohg&m enterprise. Creating a balance 4
sheet, income and loss statements and cash fleenstats based on registened
operations.

Lab 2 | Calculation of financial ratios based on d@imaual statutory financial statements 2
of a mining company. Interpretation of indicators.

Lab 3 | Tasks from field of cost accounting. Statedtimethods which are used [to 2
separate fixed and variable costs.

Lab 4 | Calculating the rate of profit of an investrhavith the use of a calculatign 3
spreadsheet (NPV, IRR, MIRR, PI, DPBP, PBP, ARRIerpretation of results|-
discussion.

Lab 5 | Creating a financial model of an investmé¢aK - Mining CSU) 2

Lab 6 | Sensitivity analysis and scenario analysit Wie use of the financial model pf 2
an investment.

Total hours 15

TEACHING TOOLSUSED

N1. Interactive lecture with a slide show and déston.
N2. Laboratory exercises: individual problem sofyvirsing a calculation spreadsheet.

N3. Exercises: Problem solving in groups. Presemtatf results on the board. Discussion on obta]

results.
N4. Consultations.
N5. Individual work — solving homework.
N6. Individual work — individual literature studies

ined

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENTS

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

Educational effect
number

Way of evaluating educational effect achievement

PEK_UO01-PEK_UO08
PEK_KO1-PEK_KO02

students after each laboratory class

F1 PEK_WO01-PEK_WO08 | Discussion during classes, assessment of individual
PEK KO1-PEK_KO02 | solutions of laboratory tasks

F2 PEK_UO01-PREK_UO08| Grade from task solutions obtained by students
PEK KO1-PEK K02 | during laboratories and classes

P1 PEK_WO01-PEK_ W08 | Written exam
PEK_UO01-PEK_UO08
PEK_KO01-PEK K02

P2 PEK_WO01-PEK_WO08 | Grade from individual task solutions sent by




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Brigham E.: Podstawy zag@dzania finansami. Polskie Wydawnictwo Ekonomicaneysaw
1997

[2] Czekaj J., Dresler Z.: Podstawy zgizania finansami firm. PWN Warsaw1996

[3] Jaruga A., Sohimka J., Kopczfska L. Szychta A Rachunkow@’ dla menegeréw.
Towarzystwo Gospodarcze RAFIB, Lodz 1996.

[4] Jonson H.: Ocena projektéw inwestycyjnych. Maksyraaja wartéci przedsgbiorstwa.
Wyd. K.E. Liber, Warsaw 2000.

[5] Nowak E.: Rachunek kosztéw przedisorstwa. Wydawnictwo Ekspert, Wroclaw 2001

[6] Sierpihska M., Jachna T.: Ocena przethsdrstwa wedtug standard&wiatowych, PWN
Warsaw 1994.

[7] Swiderska G. K.(red): Rachunkowozaradcza. (praca zbiorowa) Wyd. Poltext, Warsaw
1997

SECONDARY LITERATURE:
[1] Jajuga K., Jajuga T., 2006. Inwestycje. Instrumdinggnsowe, aktywa niefinansowe, ryzyk
finansowe, inynieria finansowe, Wydawnictwo Naukowe PWN, Warsaw
[2] Jonson H.: Koszt kapitatu. Klucz do waitofirmy. Wyd. K.E. Liber, Warsaw 2000
[3] Turyna J., Putaska-Turyna B.: Rachunek kosztowniwgw. Wyd. Finans-Servis, Warsaw
1997.
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT

Finance M anagement

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
mining and geology

AND SPECIALIZATION

Underground and Surface Mining

SUBJECT Correlation between| SUBJECT Programme content Teachin
EDUCATIONAL subject educational | OBJECTIVES tool number
EFFECT effect and educational
effects defined for the
main field of study and
specialization
PEK_ W01 K W17 Cl Lecl N1, N4, N
PEK_W02 K_W17 C1 Lec 1, Lec 2, Lec 3 N1, N4,
PEK_WO03 K_W17 C1 Lec 4 N1, N4, N
PEK_WO04 K_W17 C1 Lec 2 N1, N4, N
PEK_WO05 K_W17 C1 Lec 6 N1, N4, N
PEK_WO06 K_W17 C1 Lec7 N1, N4, N
PEK_WO07 K_W17 C1 Lec7,Lec8 N1, N4, N
PEK_WO08 K_W17 C1 Lec 8 N1, N4, N
PEK_UO1 K_U20 C2 Cl 1-Cl 3, N2-N5
Lab 1-Lab 2
PEK_U02 K_U20 C2 Cl 3-Cl 4, Lab 2 N2-N5
PEK_U03 K_U20 C2 Cl2,Lab 3 N2-N5
PEK_U04 K_U20 C2 Cl 6, Lab 3 N2-N5
PEK_UO05 K_U20 C2 Cl 5 N2-N5
PEK_U06 K_U20 C2 Cl5, Lab4-Lab 5 N2-N5
PEK_U07 K_U20 C2 Lab 6 N2-N5
PEK_U08 K_U20 C2 Cl7,Lab6 N2-N5
PEK_KO01 K_KO01 C3,C4 Lec 1-Lec 8, N1-N6
Lab 1-Lab 6,
Cl1-Cl 7
PEK_KO02 K_KO01 C3,C4 Lec 1-Lec 8, N1-N6
Lab 1-Lab 6,
Cl1-Cl 7




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Name in Polish:ZarzdzanieSrodowiskiem
Name in English: Environment Management
Main field of study: mining and geology
Specialization: Underground and Surface Mining
Level and form of studies:2"%level, full-time
Kind of subject: obligatory
Subject code:0SG3310
Group of courses:YES

Lecture Classes Laboratory Project Seminar
Number of hours of
organized classes in the 30 15
University (ZZU)
Number of hours of total 30 30
student workload (CNPS)
Form of crediting crediting crediting

with grade with grade

For a group of courses mar X

(X) for the final course

Number of ECTS points 1 1

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

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

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1. Basic knowledge of issues related to ecology amtt@mmental protection.

SUBJECT OBJECTIVES

C1l. To get students acquainted with systems ofrenwviental management both in Poland and other

countries.

C2. To prepare students for rational and sustaenaalnagement of environmental components.

C3. To get students acquainted with the genesisnefronmental management systems in Pol
review and standardization of environmental managersystems.

C4. To get students acquainted with benefits arliyations arising from the implementation of
environmental management system.

C5. To present the relationship between an enviesnah management system and a quality
management system.

C6. To provide an overview of informative methodsapporting the implementation of environmen
management systems (possibilities and practicajeusé computerised systems of environme
information management, decision support in the afe environmental protection and choice

EU

and,

tal
ntal
of

methods and tools used to support the implementafian environmental management system)




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK W01 - Possesses systematic knowledge of tlggnsrdf environmental managemg
systems, review and standardization of environmemnd@agement systems.
PEK W02 - Possesses knowledge of the possibildies$ practical applications of tog
supporting the implementation of the environmentahagement system.

IS

PEK _WO03 - Knows basic formal and legal regulatisegarding the implementation and

functioning of management systems, tools and insnis of environment
management.

PEK_WO04 - Possesses knowledge for rational ancisasie management of environmer,
components.

relating to skills:

PEK_UO01 —Possesses linguistic resources appropriate foladjsed language and is able
use it in linguistic activities in order to commaaie in the professional environmg

regarding the field of studies; is able to obtagtessary information and interpret &
critically evaluate it, reads and understands msital literature, is able to formulg
and comprehensively justify opinions, provide prgagons of problems related tg
studied discipline and also participate in scién@ind professional discussions.

PEK _UO2 — Is able to use methods and appropriatéodls in system management
environmental components.

relating to social competences:
PEK_KO1 -Is able to think and act in a creative and entsipgi way.

Al

ntal

to
Nt
and
ite
a

of

PROGRAMME CONTENT

Form of classes - lecture Number
of hours

Basic concepts:

- Environment, characteristics of individual elerseof the environment

- Characteristics of hazards for the natural emvitent which are a result of
human activities

- Environmental Management

- The Environmental Management System

Lec1

Lec 2 | Legal aspects of environmental management 2

Lec 3 | History and development of environmental ng@naent systems 2

Environmental management systems:

- Business Charter for Sustainable Developmertiefriternational Chamber of
Commerce - ICC Business Charter for SustainableeDement

- EMAS - Directive of the European Community Consios regarding the
approval for voluntary participation by organisatdn a community eco-
management and eco-audit scheme

Lec 4 |- CP - Clean Production

Lec 5 |- BS 7750 - Specification for Environmental ManagainSystems 6
Lec 6 |- ISO 9000
- 1SO 14000
- 1SO 14001
Characteristics of selected Environmental Managéi@gstems. The benefits of
the implementation of the EMS for a company. Exgrazes of Polish enterprise
from the implementation of EMS. Process of impletatan of the selected EM
in a company with an example of EMAS.

O »n




Lec 7
Lec 8

Basic tools of environmental management:

- Legal and administrative instruments (laws, stadd, licenses and permits)
- Economic instruments (fees, taxes, deposit afuthdesystems, transferable
rights, subsidies, liens, fines)

- Instruments (techniques) social impact (ecoldgdacation, ecological
propaganda)

Examples of basic tools of environmental management

- Procedure for an assessment of environmentalampa

- Integrated permits

- Audits

- Safety Reports

- Monitoring of the Environment

Lec 9
Lec 10

Design of an environmental management system

Lec 11
Lec 12

IT systems supporting environmental management:
- Decision Support Systems

- Expert systems

- Simulation Models

- Geographical Information Systems

Selected types of information systems which supgavironmental managemer
their characteristics, examples of implementatiotinlin Poland and in the worlg

—t

Lec 13

The benefits of an implemented and functioningremvnental management
system

Lec 14

Costs of implementation and functioning of an emwinental management
system

Lec 14
Lec 15

Environmental management systems in practice

Total hours

30

Form of classes - seminar

Number
of hours

Sem 1

The scope and form of an essay and presemtaérms of crediting an

literature.
Assignment of seminar topics for individual student

2

Sem 2

Sem 3

Sem 4

Sem5

Sem 6

Sem 7

Sem 8

Student speeches with the use of multimegiaeptations on the followin
issues: environmental management systems - spe@famples, formal an
legal conditions of administrative procedures (exgeiving a decision on th
environmental conditions of a project, an integiatkecision etc.), life-cycle

analysis of a selected company; fees, taxes, sgehaand environment

deposits; litter management systems, mineral resoomranagement, renewal
energy sources, selected monitoring systems, tstgution of environmenta|
protection in Poland and in the world and alsoralive energy sources, efc.

Group discussion on the content and form of speeche

13

le

Total hours

15

TEACHING TOOLS USED

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

N3. Didactic discussion during lectures and sersinar

N4. Preparation of an essay in the form of a report

N5. Presentation of the essay

N6. Consultations




EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NTS

Evaluation F — forming Educational effect Way of evaluating educational effect
(during semester), P — number achievement
concluding (at semeste
end)
F1- Grade from contentl PEK_UO01, PEK_UO02, Text and graphical form of essay
value of an essay PEK K01

F2 — Grade from PEK UO1, PEK U02, .
pl’esentatlon and issues _PEK KOl_ Presentation of essay

included in an essay

F3 — Grade from a PEK W01, PEK W02,

written or oral test PEK W03, PEK_ W04 Positive grade

—

final grade from the subject (the weighted averagspectively: 35% for the substantive contenhef
essay, 25% for the presentation, 40% for the legtur

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Ejdys J., 1998, Zagzizanie érodowiskowe w przedsbiorstwie — koszty i korzgi,
Sterowanie ekorozwojem, t.2, Wyd. Politechniki B&tbckiej, Bialystok,

[2] Lukasheh A. F., Droste R. L., Warith M. A., 200w of Expert System (ES), Geographic
Information System (GIS), Decision Support Syst&8%), and their applications in landfill
design and management. W: Waste Management & Réseaf9,

[3] tunarski J. (red.), 2002, Zadzanie srodowiskiem”, Oficyna Wydawnicza Politechniki
Rzeszowskiej, Rzeszow

[4] Nowak Z., 2001, Zagglzaniesrodowiskiem, Wyd. Politechnil§laskiej, Gliwice,

[5] Matuszak-Flejszman A., 2001: Jak skutecznie vnlresystem zargzaniasrodowiskowegqa
wg normy 1SO 14001. PZIiTS, Poznan

[6] Pochyluk R. i inni, 1999, Zasady wdemia systemu zagdzaniasrodowiskowego zgodnego| z
wymaganiami normy ISO 14001, Eco-Konsult, Gdansk,

[7] Poskrobko B., Poskrobko T., 2012, Zaitzanie $rodowiskiem w Polsce, Polskie
Wydawnictwo Ekonomiczne, Warsaw

[8] Poskrobko B., 1998: Zagdzanie srodowiskiem. Polskie Wydawnictwo Ekonomiczne,
Warsaw

[9] Przybytowski P. (red.), 2005, Podstawy zazania srodowiskowego, Wyd. Akademii
Morskiej, Gdynia.

SECONDARY LITERATURE
[1] Jeowski P. (red.), 2007: Ekonomiczne problemy ochroémpdowiska i rozwojl
zrownowaonego w XXI wieku. Szkota Gtéwna Handlowa, Warsaw
[2] Lemaiski J. F., Matuszak-Flejszman A., Zabawa S. (r&flp0: Efektywné¢ funkcjonowania
wdrozonego systemu zadzania srodowiskowego wg normy ISO 14001. PZIiTS, AE,
Poznan - Pila
[3] Websites given during lectures and seminars
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Environment Management
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

mining and geology
AND SPECIALIZATION

Underground and Surface Mining

SUBJECT Correlation between| SUBJECT | Programme content  Teaching toopl
EDUCATIONAL subject educational | OBJECTIVES number
EFFECT effect and educationa
effects defined for the
main field of study ang
specialization
PEK W01 C1, C3 Lecl, Lec3 N1, N2, N3, N6
PEK_ W02 K_W15 C6 Lec 11, Lec 12 N1, N2, N3, N6
PEK_WO03 K_U18 C4 Lec 2, Lec 4, N1, N2,
Lec5, Lec 6 N3, N6
PEK_WO04 C1-C6 Lec7,Lec 8,Lecd, N1, N2,
Lec 13, Lec 14 N3, N6
PEK_UO1 K_U01 C1-C6 Sem 1-Sem 8 N2, N3, N4,
N5, N6
PEK_U02 K_U01 C6 Lec 11, Lec 12 N1, N2,
K _U18 N3, N6
PEK_KO01 K_KO01 C1-C6 Sem 1-Sem 8 N2, N3, N4,
N5, N6




