SEMESTER 1

FACULTY OF GEOENGINEERING, MINING AND GEOLOGY

SUBJECT CARD

Name in Polish:Podstawy Geodezji

Name in English:Basics of Surveying and Geodesy

Main field of study: geodesy and cartography
Level and form of studies:1™ level, full-time
Kind of subject: obligatory

Subject code:GKG1037
Group of courses:NO

Lecture Classes Laboratory Project Semingr
Number of hours of 30 30
organized classes in
University (ZZU)
Number of hours of total 90 60
student workload (CNPS)
Form of crediting Examination qredltlng
with grade
For a group of courses mar
(X) for the final course
Number of ECTS points 3 2
including number of
ECTS points for, 1
practical (P) classes
including number of
ECTS points for direct 2 1
teacher-student contact

(BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1.The student has basic knowledge on mathematicplaysics at the secondary school level.

SUBJECT OBJECTIVES

C1 familiarizing students with the basic functiarl tasks of geodesy at every stage of enginegring
design, including the essence of inventory, exeoutind control measurements
C2 Learning methods of linear, angles and heigleaasurements, basic surveying equipment and

data processing and visualization of measurementtse

C3 Learning and understanding the coordinate aadcaihd evaluation of the measurements accuracy
and calculations and how to calculate the plana anel volume




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_WO01 The student has basic knowledge of thetstrei and tasks of surveying engineering wyq
at the stages of design, execution and control
PEK W02 The student has a general knowledge coingetmasic types of surveys, methods

of

processing and graphic presentation as maps. Uberdtdefines units of linear, angular, and

plane measures.

PEK W03 The student defines the concept of cootelisgstems and describes the main concepts of

calculus coordinate, the student has the knowledgeerning methods which determine pl
and volume

ane

PEK W04 The student knows and understands the @assémssessing the accuracy of measurements

and calculations, can define the concept of devnatiand corrections, and the prelimin
alignment of measurements results

relating to skills:

ary

PEK _UO1 The student can perform situational fietdl daeights measurements and perform hasic

surveying calculations and prepare an analogue map

PEK UO02 The student can count the Cartesian coatehirin the current state spatial reference system,

based on the results of surveys

PEK_UO3 The student can interpret economic andgigphic maps, determine planes and volumes

PEK _UO04 The student can level situational and Bigheasurements and prepare an analysis of the

accuracy of measurements and determinations,

relating to social competences:
PEK KO1 The student can work in measurement teah$namulti-disciplinary teams

PROGRAMME CONTENT

Number
Form of classes - lecture
of hours

Lec 1 Meaning of geodesy in engineering surveying wokks,analysis of the majn 2
geodesy divisions

Lec 2 | Types of surveying, elements of spatial exfee system 2

Lec 3 Units of measurement: length, plane and angles,ulangmeasurement 2
conversions

Lec 4 | Bradis-Krylov rules, functions of small argjle

Lec 5 | Types of maps: geometric interpretation, metadataes and divisions

Lec 6 Direct and indirect measurements of distances atdkeout of straights and >
angles

Lec 7 Measurements of field details: methods, technicahuals, pre-treatment pf >
results

Lec 8 | Theodolite: structure, function, checking aectification 2

Lec 9 | measurement of horizontal and vertical dioast, angles counting 2
Calculus coordinate on a plane: counting coordsaik traverse, variations,

Lec 10 2
amendments

Lec 11| Angular forward and backward intersection 2

Lec 12| Methods of plane and volume calculation 2
Elements of mistakes calculus: types of mistakdsservations equally and

Lec 13 . . ) ) 2
unequally accurate, average mistake, mistake oftorarg function




Heights measurements: geometric levelling, aligrin@nlevelling sequence

Lec 14 checking and adjusting and rectification of leveglinstruments, 2
Lec 15| Trigonometric levelling 2
Total hours 30
Form of classes - laboratory Number
of hours
Lab 1 | Regulation of classes, health and safetyitrgi 2
Lab 2 | Situational measurements basic measuringipegnt, stakeout and 2
measurement of straights, stakeout of right angles
Lab 3 | Measurement of field details by means ofagtimal method, field sketch 2
Lab 4 | Measurement of field details by means of paiathod 2
Lab 5 | Mapping of an analogue map 2
Lab 6 | Angle measurements: theodolite, optical aigitad total station, verification 2
and rectification,
Lab 7 | Measurement of horizontal and vertical dipets, 2
Lab 8 | Heights measurements - geometric levellinggital and optical levels, 2
construction, operation, rectification
Lab 9 | Heights measurements, geometric levellingeoklling sequence, 2
Lab 10 | Plane levelling 2
Lab 11 | Calculus coordinate: counting coordinatesanferse 2
Lab 12 | Spatial forward intersection 2
Lab 13 | Layers interpolation, terrain cross-sections 2
Lab 14 | Plane and volume counting 2
Lab 15 | Preliminary assessment of the accuracy ssidranents - error function 2
Total hours 30

TEACHING TOOLS USED

N1. Lecture - traditional with multimedia preseitias
N2. Laboratory classes - preparing reports as liagidata with counting results and visualisation
N3. Own work - continuing laboratory tasks

N4. Own work - individual studies and preparationthe exam
N5. Duty hours

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — forming
(during semester), P

Educational effect

number achievement

Way of evaluating educational effect

concluding (at the end
of semester)
F1 PEK _UO01-PEK_UO04 Oral answers, written tests
F2 PEK _UO01-PEK _UO04 | Reports grade, P1 (mean F1 and F2 grade)

K_KO1

P2 PEK_WO01-PEK W04 Written-oral exam




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1]
[2]
[3]

[4]
[5]
[6]
[7]
[8]

[9]

[10] Osada E. Geodezja. Publishing House Politechnikabctdvska Publishing 1l editig

[11] Przewtocki St., Geodezja dlazynierii Srodowiska, PWN, 2000

SECONDARY LITERATURE:

[1] Instructions and technical principles of Glowny tttZGeodezji i Kartografii 2011 r.
[2] Geodeta - geo-informatics magazine. Geodeta Puldi®p. z 0.0., Warszawa
[3] Przeghd Geodezyjny — Stowarzyszenie Geodetéw Polskichaiag Sigma NOT Publishing

Beluch J.Cwiczenia z geodezji I, AGH Publishing, Krakéw 2007
Beluch J.Cwiczenia z geodezji Il, AGH Publishing, Krakéw 2008
Kurczynski Z.: Lotnicze i satelitarne obrazowanie Ziemblome 1 i 2). PW Publishing
House, Warszawa 2006.

Kurczynski Z.: Podstawy Fotogrametrii. PW Publishing Houaarszawa 2004.
tyszkowicz S., ,Podstawy Geodezji", Politechnika Mizawska Publishing, Warszawa 2008
Jagielski A. Geodezja |. P.W.STABILL, Il editiony#&kdéw 2005.

Jagielski A. Przewodnik déwiczen z geodezji. I. P.W.STABILL, Krakow 2004.
tyszkowicz A., Geodezja czyli sztuka mierzenia Ziebniw. Warm.-Mazurskie Publishing
2006.

Osada E. Wyktady z geodezji i geoinformatyki. Niagh. Science Publishing of Doktgska
Szkota Wysza. Wroctaw 2009.

>

extended (mathcad verion on CD) Wroctaw 2002.

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

dr inz. J6zef Waniak, jozef.wozniak@pwr.wroc.pl

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT

Basics of Surveying and Geodesy
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
geodesy and cartography

SUBJECT Correlation between subject| SUBJECT Programme | Teaching tool
EDUCATIONAL educational effect and OBJECTIVES content number
EFFECT educational effects defined for
main field of study
PEK_WO01 K_W02 Cl Lec 1-Lec 3 N1,N4,N§
PEK_ W02 K_W02 C2 Lec 5-Lec 9 N1,N4,N5
PEK_WO03 K_W02 C3 Lec 10-Lec 1P N1,N4,N%
PEK_WO04 K_W02 C3 Lec 4, Lec 13 N1,N4,N4
PEK_UO1 K_U01 C1, C2 Lab1-Lab10 N2, N3, N5
PEK_U02 K_U01 C3 Lab 11 N2, N3, N%
PEK_UO03 K_U01 C3 Lab 12-Lab 14 N2, N3, Nb
PEK_U0O4 K_U01 C1, C3 Lab 15 N2, N3, Nb
PEK_KO01 K_KO01 C1 Lec 1-Lec 15 N1-N5
Lab 1-Lab 15




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD

Namein Polish: Grafika Inzynierska i Rysunek Techniczny
Namein English: Engineering Graphics and Technical Drawing
Main field of study: geodesy and cartography

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

Kind of subject: obligatory

Subject code: GGG1033
Group of courses: NO

Lecture

Classes

Laborato

ry Project

Seminar

Number of hours of
organized classes in
University (ZZU)

15

45

Number of hours of total
student workload (CNPS)

30

90

Form of crediting

crediting
with grade

crediting
with grade

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

Number of ECTS points 1 3

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

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

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES
1. The student has basic knowledge of Euclideacesphat is necessary to understand the methg
spatial objects mapping in the plane.

2. The student has basic knowledge of geometricdigy

3. The student has elementary knowledge of usiagidg instruments in pencil technique.

4. The student has elementary knowledge of ustapauter.

SUBJECT OBJECTIVES

C1 Getting to know the theoretical basis of spatigécts recording on a plane of central and palrall

ds of

projection and familiarizing with the principles tife following methods of representation used in

the engineering graphic: perspective, isometricni#s projections, projection with elevation
C2. Familiarising with the general principles o€haical drawing, dimensioning, use of differe
forms of drawing.

C3. Gaining the ability to perform technical dragsrand read geometric objects from a drawing
solving skills using known methods of spatial issueapping in the field of writing desig
topography and design of mining facilities and otarthworks.

C4. Gaining skills in computer-aided design systéMmgoCAD) at the beginner level.

C5. Developing spatial imagination necessary teesehgineering tasks.

2Nt

and
n



SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK_WO0L1 - the student knows the rules for detemgjrprojective space and principles of mapy
points and figures and also invariants in centnal parallel projection

PEK W02 - the student knows the method of verpeaspective and basic geometrical dependen

PEK_WO03 - the student knows the method of Mongetgegtions and basic structures defin
relations and appurtenance of space elements

PEK W04 - the student knows the axonometric prieainethod - isometry, oblique and rectang
dimetrics, the student knows basic geometrical dépece

PEK_WO05 - the student knows the method of , pr@mectvith elevation, basic structures defin
relations and appurtenance of space elements asid b@uctures defining parameters
topographical surfaces

PEK_WO06 - the student has basic knowledge conagrtechnical documentation of planned
existing facilities

relating to skills:

PEK_UO1 - the student can prepare a technical dwepresenting an engineering proj
documentation in accordance with current techrdealving rules.

PEK _UOQ2 - the student can perform drawings of thewnn methods of mapping and can desg
them in a handwritten way or using appliances.

PEK_UO3 - the student can write and read geomeljiects form in Monge’s projections

PEK _UO04 - the student can apply different formsifwing - view, cross section, revolved sect
half-view-half-section, breaking detail.

PEK_UOS5 - the student can resize objects accotditige rules of dimensioning technical drawings

PEK_UO6 - the student can interpret the writingsdusn drawings and signs concerning dimensi
tolerances, surface roughness and separable apmhiable connections.

PEK_UOQ7 - the student can, in Monge’s projectiatetermine relations and appurtenance of s
elements - point, line, plane - with the use ofc#peplanes and datum transformation.

PEK UO08 - the student can determine in Monge'squtipns a plane intersection and polyhed
interpenetration

PEK_UOS8 - the student can determine in Monge’sqatapns a plane intersection and interpenetra
of rotational solids

PEK _UO03 - the student can write and read geometjects of polyhedron in cavalier and militg
perspective

PEK_U11 - the student can determine the interseatiopolyhedron with a plane in axonomet
projections

PEK U12 - the student can present spatial objattprojection with elevation and appoint {
appurtenance of space elements

PEK U13 - the student can adopt a projection wigvadion in the design of earthworks conneg¢

with mining and road construction

PEK_U14 - the student is capable of using a ceptgkction to write a geometric form of objectg
vertical perspective

PEK U15 - the student is able to move around in AloCAD work environment using tw
dimensional space, is able to create layers arigraafiributes to them, use tools: line, |
chain, polygon, circle, ellipse, arc. The studman accurately enter the coordinates of obj
using global and local coordinate systems hoolougxisting facilities, modify and change t
attributes of graphical objects, group objectsd@dlocks), dimension drawings and desg

ng
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PROGRAMME CONTENT

Number
Form of classes- lecture
of hours
Organizational matters. Principles of spatial otgeorojection onto the plane.
Lec 1 L L X . 2
Central and parallel projection -application in traphical mapping.
Monge's projections. Spatial elements and relatiobgtween them.
Lec 2 |Corresponding elements - straight line and plarte@ane Intersection of plane 2
figures. Datum transformation - transformation
Monge’s projections. Hole-through of a polyhedroithva straight line. Crossing
Lec 3 . \ . 2
of a polyhedron with a plane. Polyhedrons’ transmaity
Monge’s projections. Interpenetration of rotatiorsallids. Interpenetration of
Lec 4 : : : : 2
rotational solids with non-rotational
Lec 5 | Spatial elements in central projection. Apglperspective. 2
Axonometric projections. Cavalier and military pesstive Crossing of ja
Lec 6 . 2
polyhedron with a plane.
Projection with elevation. Spatial elements andatrehs between them.
Lec 7 Projection with elevation in mapping topographiqabnes. Adoption of a 5
projection with elevation in the design of earthksconnected with mining and
road construction Introducing to computer systeidedadesign CAD
Lec 8 | Crediting test 1
Total hours 15
Form of classes - project Number
of hours
Organizational matters. General principles of tezdndrawing: sheet formats,
Proj1 | drawing lines and their adoption, scales, titleck$y drawings planning, 3
technical writing exercises - Latin alphabet, nursbeharacters, Greek letters,

Proj 2 | Rectangular projection, hand drawing exescis 3
. Rectangular parallel projection. Corresponding eleis - straight line and plane
Proj 3 ; - 3

and plane (transformation and characteristic planes
, Rectangular parallel projection. Straight line aadsolid, crossing of a
Proj 4 . : i 3
polyhedron with a plane. Polyhedrons’ transmisgivit
Proi 5 Rectangular parallel projection. Interpenetratiorf ootational solids) 3
) Interpenetration of rotational solids with non-taiaal.
Proj 6 | Central projection and perspective. 3
Proi 7 Axonometric projections. Cavalier and military perstive. Intersection af 3
) polyhedron with a plane in axonometric projections
: Terrain profile. Projection with elevation in thegign of earthworks connected
Proj 8 : ) . 3
with mining and road construction
Proi 9 Technical drawing. cross section, revolved sectlwadf-view, half-view-half- 3
: section.
Proi 10 Technical drawing. Dimensions system, dimensionggnciples. Surface 3
) roughness.
. Technical drawing. Graphical representation of adseand bolt connections.
Proj 11 . : = 3
Graphical representation of welded joints.
Crediting test. AutoCAD work environment, layerg@ting, attributes|,
Proj 12 | switching on and off, filters), line, line chainplggon, circle, ellipse, arg, 3
objects selection.
AutoCAD - coordinate systems, precise entering dioates for objects,
Proj 13 | hooking up to existing facilities, modification ehange of graphical objects 3

attributes, hatch, plane area and perimeter.




Proj 14 | AutoCAD - grouping objects, creating blodiext, basics of dimensioning. 3

Proj 15 | AutoCAD - crediting project, classes witbtdCAD. 3

Total hours 45

TEACHING TOOLSUSED

N1. Traditional lecture with elements of interaetikecture, conducted with adoption, above the
hand-drawings and computer presentations prepaiag BowerPoint, AutoCAD and Data Mine.

all,

N2. Project - interactive classes, using the probieethods, students solve spatial graphic problems
mapping the image on a plane using hand-drawirayyidg with instruments for pencil techniques and

AutoCAD.

N3. Project - a geometric interpretation of thremehsional objects from projections - the multiple

choice answers test, graphic riddles.

N4. Students own work - performing and creditingattil0 theme drawings.
N5. Students own work - own literature studies.

N6. Duty hours

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

|

i

Evaluation (F — forming (during Way of evaluating
semester), P — concluding (at Educational effect number educational effect
semester end) achievement
P1 PEK WOL-PEK WO5 Crgditing with grade o
- - written exam
The average of the curre
credits
- current credits the stude
F1 PEK_UO1-PEK_U14 can obtain for handing i
themed drawings, shor
written tests and org
answers
E2 PEK_U01-PEK_UO06 Crediting with grade o
PEK_ W06 written exam
Grade for the projeg
F3 PEK _UO1-PEK_U15 summarising the classe
from AutoCad

—

S

P2 =0,4*F1 + 0,4*F2 + 0,2*F3

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:
[1] Bogaczyk T., Romaszkiewicz-Biatas T., 13 wyklad@vgeometrii wykrélnej, PWr
Publishung House, Wroctaw 2011

[2] Grochowski B., Geometria wykima z perspektyw stosowan, Science Publishing PWN,

Warszawa 2007

[3] Dobrzaski T., Rysunek techniczny maszynowy, Science-TeeethiPublishing, 24th edition

Warszawa 2010
[4] Pikon A., AutoCAD 2011 - pierwsze kroki, Helion Publiski2011




SECONDARY LITERATURE:

[1] Lewandowski Z., Geometria wyldlea, PWN , Warszawa 1984 (or any other item ofditere
containing basis of descriptive geometry)

[2] Przewtocki S., Geometria wyldlea z perspektyw stosowan, Wyzsza Szkota Gospodarki
Krajowej Publishing, 2002

[3] Dyba K., Geometria rzutéw, PWr script, Wroctaw 1982

[4] Rydzanicz I., Rysunek techniczny jako zapis korksfiuExercises, WNT, Warszawa 2004

[5] Rydzanicz I., Zapis konstrukcji, PWr script, Wrosta

[6] Rydzanicz |., Zapis konstrukcji, exercises, PWigckVroctaw

[7] PN, PN-EN, PN-ISO, PN EN-ISO norms concerning tesirdrawings

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

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

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Engineering Graphicsand Technical Drawing
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

geodesy and cartography
Correlation betweer
subject educationa
SUBJECT Jeffect and SUBJECT Programme Teaching tool
EDUCATIONAL educational effects| OBJECTIVES content number
EFFECT defined for main
field of study

PEK W01 K_W28 C1,C5 Lec1 N1, N5, N6

PEK_W02 K_W28 Cl1 Lec 5 N1, N5, N6

PEK_WO03 K_W28 ciz | We02 Lees N1, NS, N6

PEK_W04 K_W28 Cl.2 Lec 6 N1, N5, N6

PEK_ W05 K_W28 Cl4 Lec 7 N1, N5, N6

PEK_ W06 K_W28 C2 Projl N1, N2, N6
PEK _U01-PEK _UO02 K_U31 C2,C3 Proj 1-Proj 11 N2, N4, N6

PEK _UO03 K_U31 C3,C5 Proj 2-Proj 5 | N2, N3, N4, N6
PEK U04-PEK UO06 K U3l C2,C3 Proj 9-Proj 11 N2, N,
PEK _UO07-PEK_UO09 K_U31 C3,C5 Proj 3-Proj 5 | N2, N3, N4, N6
PEK U10-PEK U11] K _U31 C3,C5 Proj 7 2,4,6
PEK U12-PEK U13 K_U31 C3,C5 Proj 8 N2, N3, N4, N6

PEK_U14 K_U31 C3,C5 Proj 6 N2, N3, N4, N6
PEK U01-PEK U15 K_U31 C4 Proj12-Proj15 N2, N6




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Namein Polish: Technologie Informacyjne
Name in English: Information Technologies
Main field of study: geodesy and cartography
Level and form of studies: 1% level, full-time
Kind of subject: obligatory
Subject code: INZ0534
Group of courses: NO

1

Lecture Classes Laborator Project Seming
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 a group of courses mar
(X) for the final course

Number of ECTS points 2

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

[72)

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

(BK) classes

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES
1. Required knowledge from computer science andh@madtics at the level of high school.

SUBJECT OBJECTIVES
C1 familiarizing students with the basics of infation technology in the field:
C1.1 organization and computer functioning
C1.2 software and hardware
C1.3 particular applications,
C1.4 computer networks and the Internet

C1.5 security




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_WO01 The student has knowledge of basic compiections and architecture
PEK_WO02 The student has knowledge how to use a e@npnd ways of using it
PEK_ W03 The student has a right knowledge concgnpinfessional usage of particular applicatig

PEK_W04 The student knows the rules of computewods and the Internet functioning

achieving information and communicationhe net.

ns

PEK_ W05 The student has knowledge concerning teraad ways of safe work using computer and

in the net.

relating to social competences:
PEK KO1 The student has is aware of norms, ethidsrales which are in force in the informatj
society.

PROGRAMME CONTENT

Number

Form of classes - lecture
of hours

Lec 1| Introduction, basic notions on informaticshieology 2

N

Lec 2 | Representing, coding and data processingcomauter

Lec 3 | Basics of computer’s architecture

Lec 4 | External devices and memories

Lec 5 | Algorithms, data structure, programming

Lec 6 | Software, operational systems

Lec 7 | Professional use of word processors

Lec 8 | Spreadsheets

Lec 9 | Data presentation and manager’s graphic

NINININININININ

Lec 10| Elements of data bases

Lec 11| Computer networks and the Internet; introduction 2

Lec 12| Computer networks and the Internet; services ahdpications 2

D

Lec 13| Computer security, data coding, digital signature

Lec 14| Particular tools and programmes 2

Total hours 30

TEACHING TOOLSUSED

N1. Traditional lecture illustrated by multimedieepentations.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

CS

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

ent

P WO01-W05 Crediting on the basis of a written test.




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Dec Z., Konieczny R., ABC komputera 2012, EditR00, Krakow 2011

[2] Zarowska-Mazur A., Whlarz W., ECDL na skroty, PWN Publishing

[3] Sikorski W., ECDL. Podstawy technik informatycznyidtomunikacyjnych, PWN 2009
[4] Wojciechowski A. Ustugi w sieciach informatycznydWWN Publishing 2007

SECONDARY LITERATURE:
[1] zarowska-Mazur A., \Bglarz W., ECDL advanced na skréty, Wyd. PWN, 2011
[2] Morley D., Parker C., Understanding computers todag tomorrow, Thomson — Coulf
Technology, 12 Edition, 2009
[3] Wojtuszkiewicz K., Jak dziata computer? PWN Puiiig, 2011

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

dr inz. Edward Bieeninik, edwar d.bieleninik @pwr .wr ac.pl

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

se

SUBJECT Correlation between subject SUBJECT Programme | Teaching

EDUCATIONAL | educational effect and educationd OBJECTIVES content tool number

EFFECT effects defined for main field of study

PEK_WO1 K_WO09 C1.1 Lec 1-Lec 4 N1
PEK_WO02 K_WO09 C1.2 Lec 5-Lec § N1
PEK_WO03 K_WO09 C1.3 Lec 7-Lec 1D N1
PEK_WO04 K_WO09 Cl.4 Lec 11-Lec 12 N1

PEK_WO05 K_WO09 CLl5 Lec 13 N1

PEK_KO01 K_KO03 C1 Lec 1-Lec 14 N1




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD

Namein Polish: Geomatyka

Namein English: Geomatics

Main field of study: geodesy and cartography
Level and form of studies: 1% level, full-time
Kind of subject: obligatory

Subject code: GKG1031

Group of courses: NO

ar

Lecture Classes Laborator, Project Semin

Number of hours of
organized classes in 30
University (ZZU)
Number of hours of total 60
student workload (CNPS)

. crediting
Form of crediting with grade

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

Number of ECTS points 2

including number of
ECTS points for
practical (P) classes

including number of
ECTS points for direct
teacher-student contact

(BK) classes

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES
1.Possesses basic knowledge concerning mathemetialgisis necessary to understand mathem

atical

issues in engineering types of studies.

SUBJECT OBJECTIVES
C1 Understanding the fundamentals of analyticakcidieson of the Earth and understanding
usage of these fundamentals in various fields otlgsy and cartography.

he

SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK W01 Possesses general knowledge regardingitioping of points in 3D, 2D, 1D spaces.
PEK W02 Possesses general knowledge regardingtagiemal field, vertical direction, mg
projections and the methods of retrieving geoldgieda.

p

PEK_WO03 Knows the coordinate systems on an ellipsosphere and a plane.




PROGRAMME CONTENT

Form of classes- lecture Number
of hours
Lec 1 | Space description. One-, two- and three - dimerséispace. 2
Lec 2 | The role of the coordinate systems. 2
Lec 3 | Geometrical problems of the definition and the mtagion of the systems. 2
Lec 4 |Gravitational field, vertical direction. Earth’station. 2
Lec 5 |Map projections. 2
Lec 6 | The coordinate systems in Poland. 2
Lec 7 | The classical and satellite methods of points jmrsitg on the Earth’s surface. 2
Lec 8 | The measurement of detailed terrain units. 2
Lec 9 | Photogrammetric and teledetection methods. 2

Lec 10 | The accuracy of measurement and measuring errors.

Lec 11 | The estimation of the reliability of the surveyirgsults. 2

Lec 12 | Analogue maps. 2
Lec 13 | Digital maps. >
Lec 14 | The role of cartography in geomatics. 2
Lec 15 | The role of data bases in geomatics. 2
Total hours 30
TEACHING TOOLSUSED
N1. Informational lecture with problem-based eletaen
N2. Multimedia presentations.
N3. Office hours.
EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT
Evaluation (F — forming (during Way of evaluating
semester), P — concluding (at Educational effect number educational effect
semester end) achievement
p PEK_WO01 P1 Final grade from th
PEK_WO03 written and oral test.

)

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Ptatek A., 1995, Elektroniczna technika pomiarow&eodezji, Wydawnictwo AGH,
Krakow.
[2] Czarnecki K., 2010, Geodezja wspéitczesna w zarygigawnictwo Gall.

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

Prof. dr hab. inz. Stefan Cacon, stefan.cacon@pwr .wr oc.pl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT

Geomatics
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
geodesy and cartography
SUBJECT Correlation between subject educatignalSUBJECT | Programmg Teaching
EDUCATIONAL [effect and educationaffects defined fof OBJECTIVES| content tool
EFFECT main field of study number
PEK_WO01 K_Wo01 C1 Lec 1-Lec|2 N1-N3
PEK_WO02 K_Wo01 C1 Lec 3-Lec [L5N1-N3
PEK_WO03 K_Wo01 C1 Lec 5-Lec|6 N1-N3




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Namein Polish: Informatyka |
Namein English: Computer Science |
Main field of study: geodesy and cartography
Level and form of studies: 1% level, full-time
Kind of subject: obligatory
Subject code: ING1032
Group of courses: NO

Lecture Classes Laborator Project Semina
Number of hours of organized
classes in University (ZZU) 30
Number of hours of total
student workload (CNPS) 60
Form of crediting crediting
with grade
For a group of courses mark
(X) for the final course
Number of ECTS points 2
including number of
ECTS points for 1
practical (P) classe|
including number of
ECTS points for direct 1
teacher-student contact
(BK) classeaC

r

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES
1. The student can adapt office package tools foregatty, processing and data sharing

SUBJECT OBJECTIVES
C1 The aim of the course is to prepare studergslt@ engineering problems using science comp
tools available in the office package

uter

SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_UO1 the student can design and perform anegign in design environment for procedural
object-oriented approach
PEK UOQ2 the student has basic skills in the fidldiatabase and data exchange formats used i
informatics and programming algorithms

relating to social competences:

PEK KO1 the student understands the need to titeilthe work of professional engineers ug
available software tools

PEK_KO02 the student is able to formulate and toeskaowledge on the software development

and

N geo

5ing




PROGRAMME CONTENT

Form of classes- laboratory Number
of hours

Lab 1 | Introduction to subject, conditions of credjt health and safety regulations, 2

literature.

Introduction to MS Excel packet and Developer VB#plication
Lab 2 | Stages of design process 2
Lab 3 | Data formation in MS Excel 2
Lab 4 | Inserted functions and conditional instruzsioan MS Excel 2
Lab 5 | Introduction to VBA (Visual Basic for Applitans) Type of data 2
Lab 6 | VBA procedures 2
Lab 7 | VBA functions 2
Lab 8 | Conditional instructions and VBA repeatingtinctions 2
Lab 9 Data structure, operators, variables, cotstan 2
Lab 10 | Tables and operations on files 2
Lab 11 | VBA forms 2
Lab 12 | Creating dialog fields 2
Lab 13 | Creating applications in VBS 2
Lab 14 | Creating applications in VBS 2
Lab 15 | Reports grade of performed laboratory resear 2

Total hours 30

TEACHING TOOLSUSED

N1. Multimedia presentations with the usage of awdsual equipment
N2 Laboratory instructions with examples
N3 Design and preparation of reports on laborataskgaising the tools available in the office package

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

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

P PEK_UO01-PEK_UO2 | P1 Crediting with grade for written programme
PEK K01, PEK K02 | according to given assumptions

1=

PRIMARY AND SECONDARY LITERATURE
PRIMARY LITERATURE:

[1] Bill Jelen, Tracy Syrstad, Microsoft Excel 2010 RIBA language and macros Akademia
Excela, Helion, 2011
[2] Charles E. Brown, Access. Programowanie w VBA, &tel2005
[3] John Walkenbach, Excel 2010 PL. Programowanie w VBAademecum Walkenbacha,
Helion, 2011
SECONDARY LITERATURE:

[1] Jinjer Simon, Excel. Profesjonalna analiza i préagja danych, Helion 2006
[2] Mary Jackson, Mike Staunton, Zaawansowane mod&@siowe z wykorzystaniem Excela i
VBA, Onepress 2004.
SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)
Zbigniew Telec, zbigniew.telec@pwr.wroc.pl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Computer Sciencel
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
geodesy and cartography

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

PEK UO01 K_U07 C1 Lab 2, N1-N3
Lab 13-Lab 14

PEK U02 K_U07 Ci1 Lab 1, N1-N3
Lab 3-Lab 14

PEK K01 K_K01 Ci1 Lab 13-Lab 15 N3

PEK K02 K_K02 C1 Lab 13-Lab 15 N3




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Namein Polish: Analiza Matematyczna |
Namein English: Mathematical Analysis |
Main field of study: geodesy and cartography
Level and form of studies: 1% level, full-time
Kind of subject: optional / university-wide
Subject code: MAP1142

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) 150 90
Form of crediting Examination crediting
with grade
For group of courses mark
(X) final course
Number of ECTS points 5 3
including number of
ECTS points for 0 3
practical (P) classes
including number of
ECTS points for direct 3 2
teacher-student contact
(BK) classes

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES
1. Itis recommended to possess knowledge of mathesnedjuivalent to matura advanced ley
standards

SUBJECT OBJECTIVES
C1. The student should obtain basic knowledge efyineral properties of the function, in particu
elementary functions and solving equations anduakties with these functions.

el

ar

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

using test functions and solving optimization tasks
C3. The student should obtain basic knowledge aibdefinite integral.

C4. The student should use of the acquired knowelédgreate and analyse mathematical models to

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




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK W01 The student possesses basic knowledggiofdod set theory, known properties of po
functions, exponential, trigonometric and inverséiem.
PEK_WO02 The student knows the basics of calculuuoétions of one variable using for solvi
optimization problems.
PEK_WO03 The student possesses basic knowledge aidkefinite integral.

relating to skills:

PEK U011 The student is able to solve equationsiaedualities such as: exponential, polynonj
exponential, logarithmic and trigonometric.

PEK UO02 The student is able to calculate the linotssequences and functions, determine
asymptotic function theorem and apply L'Hospitalle to the unmarked symbols.

PEK_UO3 The student is able to calculate the déxigs of the function and interpret the values
able to estimate the differential, as well as, sagtimization of functions of one variable, &
examine the property and conduct of functions & eariable

PEK _U04 The student is able designate an indefimitegral of elementary functions and ratig
functions using properties and methods of integraeéarned during the lecture

relating to social competences:

PEK_KO1 The student is able find and use the recended literature and independently acq
knowledge

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

wer

al,

the

5, IS
ind

nal

uire

of

course material

PROGRAMME CONTENT
Form of classes- lecture Number
of hours
Lec 1 | Elements of mathematical logic and set theQuantifiers. Sets on the line. 2

Lec 2 | Composition of functions. The injective fupot The inverse function and |ts

graph. Power and exponential functions, and opposithem. 2
Lec 3 | Trigonometric functions. Reduction formulasl drigonometric identities. Inverse 5
trigonometric functions and their graphs.
Lec 4 | Limit of a sequence. Claims of finite limitamit the number of invalid e string. 3

Incorrect delineation strings. Indeterminate exgi@ss.

Lec 5| Limit of a function at the point (right andamg). Sided limits of functions. The
technique for calculating limits. The boundariesbatic unmarked expressiops. 4
Function asymptotes.

Lec 6 | Continuity of a function at a point and ore timterval. Continuity of sided
functions. Points of discontinuity and their typeBheorems on continuous
functions on a closed interval and their applicgaioApproximate solution of
equations.

Lec 7| The derivative of the function at the poisided and Wrong derivatives.
Derivatives of basic elementary functions. Diffaration. Derivatives of highe
orders.

—:
N

Lec 8 | Geometric interpretation of the derivativeangent. Differentials and their
applications to approximate calculations. The valihe smallest and the largest
function in a closed interval. Applications to geziny, physics and technology
leading to the determination of global extremes.

Lec 9 | Mean value theorems (Rollethe and Lagrange). Exasnpf the application of
Langrange’s theory. Taylor and Maclaurin formulasl aheir applications. The




rule de L'Hospital.

Lec 10| Intervals of monotonicity of functions. Local exttes functions. Necessary and
sufficient conditions of existence of local extresn€onvex functions and points 3
of inflection in the graph of a function. Examiraatiof a function.

Lec 11| Indefinite integrals and their basic propertiesed¢mation by parts. Integration by
substitution. Integration of rational functions.tdgration of trigonometric 4
functions.

Total hours 30
Form of classes- class Number
of hours

Cl1 | Application of the laws of logic and set thgor 2

Cl 2 | The study of general properties of functiom®igotonicity, injectives, domain, 4
folding function, inverse function). The study dainttions and graphs and
drawing power function, exponential, trigonometand inverse to them and
their assemblies. Solving equations and inequslitiéth the use of above
functions.

ClI 3 | Calculating the limits of appropriate and ipegpriate number sequences and 5
functions (at a point) and unmarked expressionsterf@ening function
asymptotes.

Cl4 | Continuity and function at a point on the mtd. The use of theorems 2
concerning continuous function on a closed intetgahe problems of extreme
and approximate equations.

Cl 5 | Calculating the function derivatives using theorems of differentiation with 4
the interpretation of the derivative. Determiniaggent to the sequence. Usage
of differentials to approximate calculations (erestimation).

Cl 6 | Determining the rules of Taylor / Maclaurin éstimate accuracy. Usage [of 3
L'Hospital's rule to calculate limits.

ClI7 | Investigation of the function - monotonicitygonvexity, local extremes 4
Determining the formulas of Taylor / Maclaurin witle estimation of accuracy.
Usage of L'Hospital's rule to calculate the limidetermining global extremes.

Cl 8 | The calculation of integrals - integrationfirts and by substitution. Integration 4
of rational functions. Integration of trigopnometfimctions.

Cl9 | Final test. 2
Total hours 30

TEACHING TOOLSUSED

1. Lecture

2. Laboratories
3. Consultations
4. Homework assignments




EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

ent

Evaluation (F — forming| Educational effect | Way of evaluating educational effect achievem
(during semester), P — number
concluding (at semeste
end)
F1 PEK _UO01-PEK_UO04 Oral and written form of crediting the student
PEK_KO01-PEK K02
F2 PEK_WO01-PEK_W3 Final examination
PEK_KO02

PRIMARY AND SECONDARY LITERATURE

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

GiS, Wroctaw 2011.

SECONDARY LITERATURE:
[1] G. M. Fichtenholz, Rachunekadiczkowy i catkowy, T. I-Il, PWN, Warszawa 2007.

Wydawnicza GiS, Wroctaw 2011.

[2] M. Gewert, Z. Skoczylas, Analiza matematyczna tyRady i zadania, Oficyna Wydawnicga

[2] M. Gewert, Z. Skoczylas, Analiza matematyczna 1firbge, twierdzenia, wzory, Oficyna

[3] W. Krysicki, L. Wiodarski, Analiza matematyczna adaniach, Cz. |, PWN, Warszawa 2006.

[3] R. Leitner, Zarys matematyki vygzej dla studiow technicznych, Cz. 1-2 WNT, Warszaw
2006.
[4] F. Leja, Rachunek #diczkowy i catkowy ze wgpem do réwna rézniczkowych, PWN
Warszawa 2008.
[5] H. i J. Musielakowie, Analiza matematyczna, T.4, & i 2, Wydawnictwo Naukowe UAM,
Pozna 1993.
[6] W. Stankiewicz, Zadania z matematyki dlazagych uczelni technicznych, Cz. B, PWN,
Warszawa 2003.
SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)
dr inz. Jolanta Sulkowska, jolanta.sulkowska@pwr .wroc.pl
Komiga programowa | nstytutu M atematyki i | nformatyki
MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®GR SUBJECT
Mathematical Analysis| MAP1142
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
geodesy and cartography
SUBJECT Correlation between subject SUBJECT Programme Teaching tool
EDUCATION educational effect and OBJECTIVES content number
AL EFFECT | educational effects defined far
main field of study
PEK_WO01 K_W36 C1,C4 Lec 1-Lec 3 N1, N3, N4
PEK_W02 K_W36 C2,C4 Lec 4-Lec 10 N1, N3, N4
PEK_WO03 K_W36 C3,C4 Lec 11 N1, N3, N4
PEK_U01 K_U39 C1,C4 Cl1,Cl2 N2, N3, N4
PEK_U02 K_U39 C2,C4 Cl3,Cl4 N2, N3, N4
PEK_UO03 K_U39 C2,C4 ClI5-Cl7 N2, N3, N4
PEK_U0O4 K_U39 C3,C4 Cl 8 N2, N3, N4
PEK_KO1- K_KO01 C1-C4 Lec 1-Lec 14 N1-N4
PEK_KO02 Lec 1-Le c9




SEMESTER 2

FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Namein Polish: Technologie Map Numerycznych
Namein English: Numerical Mapping
Main field of study: geodesy and cartography
L evel and form of studies: 1*' level, full-time
Kind of subject: obligatory
Subject code: ING2041
Group of courses. NO

Lecture Classes Laboratory Project Semin

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

Number of hours of total 30 60
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 1 2

including number of 1
ECTS points for
practical (P) classe

(%)

including number of 1 1
ECTS points for direct
teacher-student contact

(BK) classes

ar

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES
1. Possess basic knowledge about Computer Aided DESHD).
2. Possess knowledge concerning data retrieving tgubainecessary to compile maps.
3. Possesses basic knowledge concerning the way otamapilation.

SUBJECT OBJECTIVES

C1 Familiarizing students with the possibilitiesusing CAD necessary to compile electronic maps.

C2 Presenting the rules of how to compile an ed@itrmaster map.

C3 Studying data retrieving techniques necessacpnapile electronic maps.

C4 Presenting and explaining the techniques ofjgadiielevation model compilation.
C5 Presenting the classification criteria of maps.

C6 Presenting the rules of the compilation of tappgic and thematic maps.




SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK_WO01Possesses detailed knowledge concernirapttieation of Computer Aided Design duri
the process of the compilation of electronic maps.

PEK_WO02 Can characterise the rules of the compnatif an electronic map according to the curf
norms.

PEK W03 Possesses knowledge concerning the coiopilahd the usage of a Digital Elevati
Model (DEM).

PEK_WO04 Can characterise data retrieving technigeesssary to make electronic maps and NM]

PEK_WO05 Knows the main classification criteria cdigs and is able to list the map types accor
to these criteria.

PEK_WO06 Knows further stages of how to transfornaaalogue map into a vector map.

relating to skills:

PEK_UO01 Knows the advanced techniques of techmialhing and editing using Computer Aid
Design.

PEK _UO2 Is able to do a raster calibration andueatalits precision.

PEK_UO03 Can create the program library of objestagithe catalogue of the conventional signs.

PEK_U04 Can compile an electronic master map o#ses of the data from a raster map accor
to the current norms.

PEK_UO5 Can verify an electronic map in the contéxthe topological correctness.

PEK _UO06 Can compile a Digital Elevation Model usthg data from the direct surveying.

ling

PROGRAMME CONTENT
Form of classes- lecture Number
of hours
Lec 1 |The introduction to CAD. 1
Lec 2 |The concept of an electronic map. 2
Lec 3 |The construction of electronic maps in CAD. 2
Lec 4 [Spatial data, retrievindata necessary to the construction and the updaiecironi 2
maps.
Lec 5 |The electronic master map. 3
Lec 6 |Digital Elevation Model, the structure, the dataisture, compilation. 2
Lec 7 [The electronic topographic and thematic maps. 3
Total hours 15




Form of classes- [aboratory Number
of hours

Lab 1 |Familiarizing students with the laboratory reguwatiand informing abougrading 3
rules. The introduction to CAD on the example o Microstation platform. TH
characteristics and application of the prototypesfand the project settings.

Lab 2 [Layers —work and management. View management. The chaistaisrof the mail 3
tool pallets. The creation of new objects.

Lab 3 [Reference files management. The advanced drawiimitpes.Section lining anf 3
filling. Surveying and dimensioning. Text pasting and eglitin

Lab 4 [Grouping elements. Creating and managing celle,dtgles. 3

Lab 5 [Raster calibration. The management of raster files. 3

Lab 6 [Creating the connection between objects and a asgab 3
The electronic master map: the calibration of tlester map raster.

Lab 7 [The electronic master map: the compilation of bngdayers. 3

Lab 8 [The electronic master map: the compilation of terial development layers. 3

Lab 9 [The electronic master map: the compilation of & lparcel layer. 3

Lab 10A digital elevation model. The introduction to 3Dthe Microstation platform. 3

Total hours 30

TEACHING TOOLSUSED

N1. Informational lecture and discussions.
N2. Multimedia presentations.

N3. Office hours.

N4. Individual work - doing laboratory tasks.
N5. Individual work - doing extra tasks.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

Evaluation(F — forming | Educational effect numbef Way of evaluating edoceti effect
(during semester), P — achievement
concluding (at semestef
end)
P1 PEK_U01-PEK_UO06 Written assignments (50%).
Doing further tasks correctly (50%).
P2 PEK_WO01-PEK_WO06 | Written and oral assignment.




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Instrukcja techniczna K-1, Mapa zasadnicza, WydHhig/arszawa 1998.

[2] Instrukcja techniczna @; Ogolne zasady opracowania map do celéw gospogarcWydani
lll, Warszawa 1999.

[3] Wytyczne techniczne K-1.1, System Informacji o TeeePodziat tréci podstawowej may
kraju, Warszawa 1996.

[4] Instrukcja techniczna @; Geodezyjna ewidencja sieci uzbrojenia terenu,d&die Il
Warszawa 1999.

[5] Wytyczne techniczne K-8, Prowadzenie i aktualizacja mapy zasadniczejerenach objych
wptywami eksploatacji gérniczej, Warszawa 2007.

SECONDARY LITERATURE:

Konspekty z wykladdw oraz instrukcjewiczen przygotowane przez prowagzego.
SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)

\W oj ciech Milczar ek, woj ciech.milczar ek @pwr .wroc.pl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT

Numerical Mapping

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

geodesy and cartography
SUBJECT Correlation betweer SUBJECT Programme content Teaching tool
EDUCATIONAL subject educational OBJECTIVES number
EFFECT effect and education
effects defined for
main field of study
Lec1,
PEK_WO1 K_WO03 c1 Lab 1, Lab2, Lapd, L N2 N3,
- - N4, N5
Lab 4
PEK_W02 K_W03 C1,C2 Lec2,Lec3,Leq5 NI1,N2, N3
PEK_WO03 K_W03 C4 Lec 6 N1, N2, N3
PEK_WO04 K_W03 C3,C4 Lec4, Lec6 N1, N2, N3
PEK_WO05 K_W03 C5 Lec 2, Lec 5, Lec|7 N1, N2, NB
Lec 3, Lec 4, Lec §,
PEK_WO06 K_W03 Chra S |Lec7,Lab2, tabg, Mo NG NS
’ Lab 4, Lab5 ’
Lec1, Lab 1, Lab 4, N1, N2, N3,
PEK_U01 K_U03 c1 Lab 3, Lab 4, Lab 10 N4, N5
Lec 3, Lec 4, Lec 5, N1, N2, N3,
PEK_U02 K_U03 C2,C6 Lec 7, Lec 5 N4. N5
Lec 1, Lec 2, Lec 3, N1, N2, N3,
PEK_UO03 K_U03 C1 Lab 4 N4. N5
Lec 3, Lec 5, Lec 7,
PEK_U04 K_U03 c2 Lab 5, Lab 6, Lab 7, "1 ' N
Lab 8, Lab 9 '
Lec 5, Lec 7,Lab 7, N1, N2, N3,
PEK_UO05 K_U03 C2, C6 Lab 8, Lab 9 N4, N5
PEK_U06 K_U03 C4 Lec 6, Lab 10 N1, N2, N3




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY

SUBJECT CARD

Namein Polish: Geodezyjne Pomiary Szczego6towe |
Namein English: Surveying |
Main field of study: geodesy and cartography
Level and form of studies: 1% level, full-time

Kind of subject: obligatory

Subject code: GKG2037
Group of courses: NO

Lecture Classes Laboratory Project Seminar
Number of hours of
organized classes in 30 30 15
University (ZZU)
Number of hours of total
student workload (CNPS) 60 60 30
Form of crediting crediting crediting crediting
with grade with grade | with grade
For a group of courses mar
(X) for the final course
Number of ECTS points 2 2 1
including number of 2 1,2
ECTS points for
practical (P) classe
including number of 1,2 1,2 0,7
ECTS points for direct
teacher-student contagt

(BK) classes

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES

1. The student has basic knowledge concerning geadésin the national economy and

surveyor's job at every stage of the investmentgss.

2. The student has an elementary knowledge in the dielinear measurements, angles and

heights.

3. The student has basic knowledge how to managesngvsstruments (theodolites and

levelling instruments) and how to compile perform@measurements.
4. The student can use a computer and knows how tageawindows software.

SUBJECT OBJECTIVES

Cl. Familiarizing students with the national spatieference system and its linkage with the
international spatial reference systems.
C2. Presenting types and classification rules ofdgéc control network and the importance of the

geodetic control network in the work of surveying.

C3. Understanding the principles of setting up hégifu horizontal measurement geodetic control
networks and methods of their compaction.
C4. Presenting of the objective, scope and teclgyotd measuring situational elevation, elevatjon

and total station and inventory utilities.
C5. Learning and understanding rules of the caajalyjic measurements development of and the

of updating the master map.

ules




SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK_WO1

PEK_WO02

PEK_WO3

PEK_W04

PEK_WO05

relating to skills:

PEK_UO1

PEK_U02
PEK_UO03
PEK_UO03

PEK_U05

PEK_U06
PEK_UO7

PEK_U08

relating to social competences:

PEK_KO1

PEK_KO02

PEK_KO03

PEK_K04

The student has knowledge on the binding natiopatia reference system and
linkage with the international spatial referencstegs.

its

The student can describe types of geodeintrol networks and their classificatipn

manner. The student understands the importanceadeagic engineering practice a
the need for regular maintenance and upgradingadetic control network.

nd

The student can analyse the rules oingettp horizontal and elevation measurement

geodetic control networks according to applicaklgufations and technical instructio
The student knows the methods of feeding of sibmali and high geodetic cont
network.

The student can analyse the objectivepesemd technology of situational, elevaty

and total station measuring. The student can cteise inventory methods of
developed area.

The student understands the need andilite aof updating the master map and kn
the rules of the cartographic measurements devaopm

The student can use materials from the gfabdetic and cartographic stock, con
terrain interview, compare the map to the area ssek out specific control netwa
points.
The student can design a geodetic me@suaantrol network, stabilize points and
prepare topographic descriptions for them.
The student can measure a geodetitotaretwork - elevation and vertical and
develop the results of these measurements.
The student can measure a geodetitotaretwork - elevation and vertical and
develop the results of these measurements.
The student can do the inventory of dewsdogrea elements: perform situational
elevation measurement of surface and undergrouathegits, prepare appropri
documentation of the measurement.
The student can perform situational-elevatineasurement of terrain details and
prepare appropriate documentation of the measutemen
The student can perform a situational-elevation ,mgplate a master map
complementary measurement, edit analogue, hybddamerical maps.
The student can design and measure thatiglecontrol network of IV class in link

benchmarks of higher classes, knows how to deeldpcumentation of measurement.

The student can define the role of surwgyamnd spatial information systems

coordination and optimization: engineering designjestment construction, and |i

public services.
The student can work independently and ieasarement teams and in md
disciplinary teams, can develop the results andgmtethem in the form of paper or
electronic way.

The student develops the ability of seteem and self-control and awareness
personal liability for the results of his/her work.
The student improves his/her competenceditinuing professional self-educatic
including interdisciplinary.
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PROGRAMME CONTENT

Form of classes - lecture

Number
of hours

Lec1

Introduction. International blue and terrestrialstgyns and datum, Europe
terrestrial reference system and the European maysikE elevation referenc
EUREF, EUREF-POL, national spatial reference systéaordinate systems on
sphere and ellipsoid, the outline of cartographigjgztions, current and archiy
flat rectangular coordinate systems, elevationesgst

an

a)

C y

a 4
al

Lec 2

Geodetic and cartography service. National geodmit cartographic resource

types and degree of country’s coverage by differaaterials, providing som
information on the Internet, records of land anddings (real estate cadastre
examples of documents. Land Registers.

Lec 3

Vertical and elevation geodetic control networlkasslification - current conditig
and the design of changes, the methods of staimiizainspection sketche
topographic descriptions, the protection of sigaps divided into spreadshee
types of maps: sectional and individual.

Lec 4

Rules of preparing horizontal measurement contetivarks: methods of contr
network compaction (traverses, indentation, angidaar networks, modula
networks, and satellite technology). Instrumentsni@asuring angles (theodolit
and electronic total stations): classification, daat systems, axial condition
software, recording the results. Methods and ttmimeasure distances: measu
tape, optical and electromagnetic rangefinders.

S1
ing

Rules of setting elevation measurement control oetsv types of elevatio

measurement, levelling benchmarks, developing pedoce measurement, control

n

LecS calculations, evaluation of accuracy. Levels: dfasdion, axial conditions, 4
software, recording of the results.
Lec 6 Methods of situational measurement concerning itercietails: pole, spacing 5
rectangular notches, cross-cuts, extensions.
Methods of elevation measurement concerning tedeiails: plane levelling using
Lec 7 | scattered points, using the method of profiles ahd method of mesh, 2
trigonometric levelling.
Lec 8 Methods_ of situation_al-elevation measurement ccm_ngrterrain details: classjic 5
total station and precise, tachometric sketch, GhEg8llite measurements.
Lec 9 | Master map updating, the inventory of developed.are 2
Cartographic study of situational measurements:obditame descriptions, contrpl
Lec 10| points mapping and mapping measured terrain detieleting the first sketch of 2
situational map.
Cartographic development of high-elevation measargm the first sketch terrajin
Lec 11 ; : . X - . - 2
mapping, contour interpolation, performing longinal profile and cross sections.
Lec 12| Crediting test 2
Total hours 30
Form of classes - laboratory Number
of hours
Organizational matters. Setting the measurementraometwork: a terrain
L interview, locating a detailed control network tre tbasis of review sketches and
ab 1 : L o 3
topographic descriptions, measurement control nétwetabilization and
preparing topographic descriptions for it.
Levelling benchmarks measuring control network:ctimey a leveller, geometric
Lab 2 Ievelling_ of measurement control network in the rr_lnaa'nd return_direction, 3
calculation of log measurement, accuracy contrettirgg-up elevations on fa
sketch.
Lab 3 | Measurement of longitudinal profile in thernfio of broken composed of two 3




sections, preparing three cross-sections. Situgtiomeasurement by means |of
orthogonal method, preparation of the route skekEibvation measurement by
means of plane levelling, counting log levellingearing a section drawing hy
hand.

Lab 4

Geometric plane levelling of surface fittings ofdenground developed area:
performing measurements in the main and returnctilime by bidirectionally
coordinated sequences, counting the levelling Ipgeiorming a field sketch, a list
of the calculated wells elevations.

Lab 5

Measurement of control network polygonal sequendedationally coordinatec
to the points of detail control network. Canterirgyision, data entry for total
station measurements, recording the results. Cdilonl of measuring horizontal 3
angles logs, vertical, distance reduction on 20@&@esn, performing a sketch of|a
control network.

Lab 6

Total stations measurements to perform a numemicalel of a selected section [of
the terrain. Counting coordinates of several pdiythand, mapping an analogue
map using transversal scale, contour interpolatii@hetion of contour maps and
terrain profile.

Lab 7

Total stations measurements to perform a numesitaational-elevation map.
Performing measurements (with registration on atriment) of a particular part
of a terrain from a polygonal sequence, countingrdinates of several points by 3
hand, mapping an analogue map using transvershd, stantour interpolation|,
deletion of contour maps and terrain profile.

Lab 8

Master map updating, measurements by means of gnoderd cable locator.
Terrain interview with indicating on the map thesuks of the interview
Inventory of a manhole. Measurements of developeela aby means of
underground cable locator. Measurement of angiriaat dents back to determine
the position of an instrument, from which a measwmet of found, by means ¢f
locator, developed network will be performed.

Lab 9

Measurement of levelling network consisting of ehreew benchmarks in IV class
which are hooked up to at least four benchmark$l efass. Development of th
measurement documentation: levelling logs, statéreplevations and networ
sketch, counting an error of 1 km network basetherdifference of elevations i
the main and return direction as well as on thasbek levelling ring closure
levelling line connection control.

> X @

Total hours 30

Number

Form of classes - project of hours

Proj 1

Organizational matters. Introduction to the basuésworking in the Cgeo:
project’s objectives, a table, making a backup, matng and graphics tool
Counting the levelling benchmarks and plane lengllof fitting above-groun
network of developed area.

|SAN0))

Proj 2

Counting in the C-geo: orthogonal method, anglgs tiaverse, calculating an afea
including the allocation of land at a given plane.

Proj 3

Performing longitudinal profile and cross sections the programme.
C-geo. Counting slopes, print and export of thefiler@and cross-section to files 2
format: pdf, dgn, dwg, dxf.

Proj 4

Performing a digital terrain model and situatiomibnelevation map in the C-geo:
data transfer from the instrument, the constructibrdigital terrain model, the
generation of contour maps and profile, preparitgagonional-elevation map 2
according to K-1, using the form, print and expafrthe map to files format: pdf
dgn, dwg, dxf.

Proj 5

Processing and update of analogue maps: -calibrationthe programm

4%
N




C-geo of scanned background map into a grid, upgdtie map by the measured
elements of developed area (hybrid map), fragmert&orization of a master
map.

Close alignment of levelling network in the C-gecthe following variants: at the
Proj 6 | minimum number of hook-up points (consistency om@ements results contral), 2
taking into account the errors of hook-up pointd arror-free hook-up points.

Technical documentation in preparation of mastep:nilae development of basic
Proj 7 | trig data using own measurements complying withtthesfer to the state geodetic 2
and cartographic resource in accordance with thewcuregulations.

Proj 8 | Crediting projecting classes. 1

Total hours 15

TEACHING TOOLSUSED

N1.Lecture - traditional with multimedia presemats

N2.Crediting test.

N3.Field measurements with the usage of surveyjuipenent.

N4.In-house survey data development (counting aagdrgcs).

N5.Computer development and graphics and desceigtivvey data processing.

N6.Report or basic trig data of performed measurgsnend / or in-house survey data on paper.
N7.Report in an electronic form as reports of cognand / or graphic files (raster and vector ).
N8.Reports and basic trig data’s control.

N9.Short written test.

N10.0wn work - in-house work continuation.

N11.Duty hours.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

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

N—'

PEK_WO1-PEK_WO05

P PEK_KO1, PEK_K04 P1. Final grade of written test. (N2)
F1. Grades from reports and basic trig data.
i (N3, N4, N6, N8, N10, N11)
PEK_UO1-PEK_U08, F2. Grades from written tests. (N9)
F,P PEK_KO02, PEK_KO03 ) ]
- - P2. Final grade from laboratory classes as mean
F1 and F2 grade
F3. Grades from reports and basic trig data.
(N4, N5, N6, N7, N8, N10, N11)
PEK_UO0O1-PEK_UO08, ;
F p PEK_K02, PEK_K03 F4. Grades from written tests. (N9)

P3. Final grade from project classes as mean F3
and F4 grade




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

SECONDARY LITERATURE:

[1] Cwiczenia z geodezji |, red. J. Beluch, Wydawnic#@H, Krakow 2007

[2] Cwiczenia z geodezji ll, red. J. Beluch, Wydawnic#@H, Krakéw 2008

[3] Jagielski A., Geodezja I, Publishing Geodpis, Ksal2005

[4] Jagielski A., Geodezja Il, Publishing Geodpis, Knak2007

[5] Kosinski W., Geodezja, Wydfawnictwo Naukowe PWN, Warsa&012

[6] Lamparski J.Swigtek K., GPS w praktyce geodezyjnej, Publishing Géditowice 2007

[7] Osada E., Geodezja, Oficyna Wydawnicza PWr, Wro@aa2

[8] Osada E., Wyklady z geodezji i geoinformatyki 1whliacja, Pub. UxLan, Wroctaw 2010
[9] Osada E., Wyklady z geodezji i geoinformatyki 2cHianetria, Pub. UxLan, Wroctaw 2010

[10] Osada E., Wyktady z geodezji i geoinformatyki 3n@sy geodezyjne, Pub. UxLan, Wroctaw

2010
[11] MIA Regulation of 15 April 1999 on the protectiohtrade surveying, gravity and magnetiq

[12] MIA Regulation of 9 November 2011 on the implemdota of technical standards pf

geodetic and elevation-situational measurements,th@ development and transmissior
these measurements to the state geodetic and regrthygesources
[13] Council of Ministers Regulation of 8 August 2000tbe national spatial reference system
[14] Zabek J., Geodezja I, pub. 6, Oficyna Wydawnicza R¥dyszawa 2012

of

[1] Czerw A., Durlik B., Hryniewicz M., Geo-Englishezik angielski dla studentéw geodegzji

i inzynierii srodowiska, Wydawnictwa AGH, Krakéw 2010
[2] Geodeta - Miestcznik geoinformacyjny. Publishing Geodeta Sp. z,dMarszawa

[3] Hycner R., Dobrowolska-Wesotowska W., Geodesy, eying and professional ethigs,

Publishing Gall, 2008

[4] Jagielski A., Rysunki geodezyjne z elementami togfiig kartografii, Publishing GEODPIS$,
Krakéw 2008

[5] tyszkowicz A., Lyszkowicz S., Surveying, Oficyna dawnicza Politechniki Warszawskigj
Warszawa 2010

[6] tyszkowicz S., Podstawy geodezji, Oficyna WydawaicPolitechniki Warszawskigj,
Warszawa 2011

[7] Przeghd Geodezyjny — Miegtznik Stowarzyszenia Geodetoéw Polskich. Publistigmal
NOT

[8] Przewitocki S., Geodezjaipnieryjno-drogowa, Publishing Naukowe PWN, Warsz2089

[9] Przewitocki S., Geomatyka, Publishing Naukowe PWNy§¥awa 2009

[10] Wolski B., Ta C., Geodezja itynieryjno-budowlana, Publishing Politechniki Kraksiiej,
Krakéw 2008

[11] Wysocki J., Geodezja z fotogrametrigeomatyly dla inzynierii i ochronysrodowiska oraz
budownictwa, Publishing SGGW, pub. VII, Warszaw@&0

[12] Polskie Normy i standardy techniczne z zakresu ggodkartografii

[13] http://www.geoforum.pl

[14] http://www.gugik.gov.pl

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

dr inz. Zbigniew Muszynski, zbigniew.muszynski@pwr .wr oc.pl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT

Surveying |
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
geodesy and cartography
SUBJECT Correlation between subjegt SUBJECT | Programme content Teaching
EDUCATIONAL educational effect and |OBJECTIVES tool number
EFFECT educational effects defined fpr
main field of study
PEK_WO01 K_WO01, K_W04 C1 Lecl, Lec?2 N1, N2,
- - = ' N10, N11
K_WO01, K_W04, i N1, N2,
PEK_WO02 K W06, K_W22. C2 Lec 2-Lec 5 N10, N11
K_W04, K_WO06, N1, N2,
PEK_WO03 K W09, K_ W15 C1-C3 Lec 3-Lec 5 N10. N11
K_W01, K_W02, K_WO04, i N1, N2,
PEK_W04 K_W0B, K_W09 C4 Lec 6-Lec 9 N10, N11
K_WO01, K_WO03, K_W04, N1, N2,
PEK_WO05 K W07, K W22 C4,C5 Lec 9-Lec 11 N10 N11
Lec 1-Lec 3, Lec 9,| N1, N3, N6,
PEK_UO1 K_U04, K_U21 C1, C2 Lab 1, Lab 8 N8-N11
Lec 3-Lec 5 N1, N3,
PEK_U02 K_U04, K_U10, K_U21 C2,C3 Lab 1. Proi 7 N4, N6,
» 710 N8-N11
Lec 4, Lec5
K_U04, K_U05, K_U09, Lab 2, Lab 5, N1,
PEK_U03 K_U12, K_U21 €3, ¢4 Proj 1, Proj 2, N3-N11
Proj 6, Proj 7
Lec 7, Lec 8, Lec 11
K_UO01, K_U03-K_U05, ’ ' ' N1,
PEK_U0O4 K Ul2, K U2l C3,C4,C5 Lab_3, Lab 6 N3-N11
- - Proj 3, Pro j4
K_UO01, K_U03-K_U05, Lec 7, Lec 9, Lab 4, N1,
PEK_U05 K _U12, K U21 C3,C4,C5 Lab 8, Proj 5 N3-N11
Lec 6-Lec 8
K_UO01, K_U03-K_U05 . N1
PEK_UO06 S = C3,C4,C5 Lab 7, Lab 8, N
K_U12, K_U21 Proj 4, Proj 5, Proj 7 N3-N11
Lec 9-Lec 11
K_UO01, K_U03-K_U05 ' N1
PEK_UO07 - 15 iR C3,C4,C5 Lab 7, Lab 8, '
K_U12, K_U21 Proj 4, Proj 5, Proj 7 N3-N11
K_U04, K_U10, Lec 3, Lab 9, N1,
PEK_U08 K _U12, K U21 €2, C3 Proj 6, Proj 7 N3-N11
PEK_KO01 K_KO03 C1-C5 Lec 1-Lec 11 N1-N11
PEK_K02 K_K03, K_K04 C1-C5 Lab1-Lab 9, N1-N11
- - - Proj 1-Proj 8
PEK_KO3 K_K03-K_K05 C1-C5 Lab 1-Lab 9, N1-N11
— — - Proj 1-Proj 8
Lec 1-Lec 11
PEK_KO04 K_KO01, K_K06 C1-C5 Lab 1-Lab 9, N1-N11
Proj 1-Proj 8




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Namein Polish: Informatyka Il
Namein English: Computer Science Il
Main field of study: geodesy and cartography
Level and form of studies: 1% level, full-time
Kind of subject: obligatory
Subject code: ING2044
Group of courses: NO

Lecture Classes Laboratory Project Seminar
Number of hours of organized
classes in University (ZZU) 30
Number of hours of total
student workload (CNPS) 60
Form of crediting crediting
with grade
For a group of courses mark
(X) for the final course
Number of ECTS points 2
including number of
ECTS points for 1
practical (P) classe|
including number of
ECTS points for direct 1
teacher-student contact
(BK) classes

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES
1. has knowledge concerning data and information gaipeprocessing and protection

2. The student can adapt office package tools for dath information gathering, processing and

sharing

SUBJECT OBJECTIVES

C1 The aim of the course is to prepare studergslt@ engineering problems using science comguter

tools available in the office package

SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK U011 The student can analyse and present imthetic form typical problems of algorithr
coding

PEK_UO2 The student can identify the problems aassat with the process of software developme

relating to social competences:

PEK KO1 the student understands the need to thteilthe work of professional engineers ug
available software tools

PEK_KO02 the student is able to formulate and toeskaowledge on the software development

Nt

5ing



PROGRAMME CONTENT
Form of classes- laboratory Number
of hours
Lab 1 | Introduction to subject, conditions of cradit literature 2
Introduction to UserForms
Lab 2 | Advanced techniques of using UserForm 2
Lab 3 | Creating tools for Excel in VBA language 2
Lab 4 | Graphs 2
Lab5 | Events service 2
Lab 6 | Interaction with other applications 2
Lab 7 | Creating applications, tool bars, menu, lsggiems 2
Lab 8 | Operations on VBA language components 2
Lab 9 | Class modules 2
Lab 10 | Introduction to MS Access, rules of dateebamnstruction 2
Lab 11 | Creating forms, reports, queries in MS Asces 2
Lab 12 | Using VBA for MS Access data base design 4
Lab 13 | Design and data base performance in MS Aagith the usage of VBA 4
Total hours 30

TEACHING TOOLSUSED

N1. Multimedia presentations with the usage of awdiual equipment

N2. N3 Conduct and preparation of reports on laboratasks using the tools available in the office

package
N3 Presentation on the written programme

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)
P.F PEK_UO1-PEK_UO02 F1 Crediting with grade for written program

PEK_KO1-PEK_KO02| according to given assumptions

own written programme
P1 (mean F1 and F2 grade)

PRIMARY AND SECONDARY LITERATURE
PRIMARY LITERATURE:

F2 student's presentation, presenting student's

[1] Bill Jelen, Tracy Syrstad, Microsoft Excel 2010 RIBA language and macros Akademia

Excela, Helion, 2011
[2] Charles E. Brown, Access. Programowanie w VBA, &tel2005
[3] John Walkenbach, Excel 2010 PL. Programowanie w VBAademecum Walkenbacha,
Helion, 2011
SECONDARY LITERATURE:

[1] Jinjer Simon, Excel. Profesjonalna analiza i prézea danych, Helion 2006
[2] Mary Jackson, Mike Staunton, Zaawansowane moded@$iowe z wykorzystaniem Excela|i
VBA, Onepress 2004.

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

Zbigniew Telec, zbigniew.telec@pwr.wroc.pl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Computer Sciencell
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
geodesy and cartography

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

PEK _UO1 K_U07 Ci1 Lab 3, Lab 7, NI1-N3
Lab 11-Lab 12

PEK _U02 K_U07 C1 Lab 3,Lab7, N1-N3
Lab 11-Lab 12

PEK K01 K_K04 C1 Lab 13 N3

PEK K02 K_K06 C1 Lab 13 N3




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Namein Polish: Podstawy Geologii
Namein English: Fundamentals of Geology
Main field of study: geodesy and cartography
Level and form of studies: 1% level, full-time
Kind of subject: obligatory
Subject code: GEG2045
Group of courses: NO

Lecture Classes Laboratory  |Project Seminar
Number of hours of organiz 30 30
classes in University (ZZU)
Number of hours of total 90 30
student workload (CNPS)
Form of crediting Examination crediting
with grade
For a group of courses mar
(X) for the final course
Number of ECTS points 3 1
including number ¢
ECTS points fq
practical (P) class
including number d
ECTS points for direft 3 0,5
teacher-student contact
(BK) classes

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES
1. The student knows geography including issues coimggastronomy at matura level.
2. The student knows Polish language at matura level.

3. The student knows the fundamentals of physics Archistry at least at matura level.

SUBJECT OBJECTIVES

C1 Familiarizing students with the Earth’s struetand its evolution starting froits formation in th
young Solar System to the present day.

C2 Familiarizing students with the processed fflay an important role in the development of]
lithosphere including the processes of mineralrac# formation.

C3 Teaching students how to present the geologitattures on maps, stratigraphic sections
geological profiles.

C4 Enlightening stdents about the relationship between the geologitalesses and their effects g
as the formation and metamorphism of minerals ankis:

C5 Teaching students how to recognize and charaetidre most important igneous rocks, sedime

rocks and metamorphic rocks.

and



SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

PEK_WO01 The student knows and understands the ggesdeading to the creation of the Solar Sy
and the Earth as well as the geological processesrig to the formation of the lidkphere. TH
student understands their interrelationship araiare of their consequences and knows
causes.

PEK_WO02 The student knows the structure of therEastwell as the most important events fron,
history of the Earth starting from its formationtive young Solar System to the presentatay
understands the chronological order of this pracess

PEK_WO03 The student knows the basic rock-formingerals and deposibrming minerals as well
the processes leading to this formation.

PEK_WO04The student knows the most important igneous rasédimentary rocks and metamorj
rocks and understands the processes leading tdahmation.

relating to skills:

PEK _UO01 Acquiring abilities to make simple mapsfies and stratigraphic sections.

PEK_UO2 Learning how to use a geological compasshamv to take advantage of basic stratigrg
principles and various methods of determining nadaéind non-relative age of the rocks.

PEK _UO03 Learning how to characterise the processdghe effectsf the deformations of rocks in {
lithosphere and the geological processes respeafsibthe formation of certain rocks.

PEK _U04 The student is able to individually recagniand characterize mineral and chen
composition of the most important ignes, sedimentary and metamorphic rocks and cag
their origin taking into account the structure dimel texture of these rocks.

relating to social competences:

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

PEK K02 The student is able to logically charasterio a 12 year old person the most impg
geological processes forming the lithosphere andir thnterrelationkips, causes a
consequences.

PEK_KO3 The student is able read and explain defaded on maps, sttigraphic sections, geologi
profiles. The student is also able to present dogémal structure in a form ofketches an
drawings understandable to a 12 year old person.

PEK_KO04 The student is able to characterize the mg®ortant minerals and the most important r
of all types on his own. The student is also ablgass on the knowledge about ming
forming processes and rock-forming processes aadtdbe most important minerals arutks
to a 12 year old person.

bral-




PROGRAMME CONTENT

Form of classes- lecture Number
of hours
Lec 1 |The Earth’s formation. 1
Lec 2 [The Precambrian Era. 2
Lec 3 |The Paleozoic Era. 2
Lec 4 |The Mesozoic Era. 2
Lec 5|The Cenozoic Era. 2
Lec 6 [The Earth’s structure. 3
Lec 7 | The egzogenic geological processes. 3
Lec 8| The endogenic geological processes. 3
Lec 9| The basic issues concerning Crystallography. 1
Lec 10The basic issues concerning mineralogy including: 6:
The formation on minerals in the natural environt&ine taxonomy of minera 2
The characteristics of the selected chemical el&snenlfides, sulfosalt miners
halides. 1
The characteristics of the selected oxides, hydesicarbonatesijtrates, borate 1
sulphates, phosphates.
The characteristics of the selected silicates, mlasilicates. 2
Lec 11The basic issues concerning petrology including: 5:
The petrology of igneous rocks. 2
The petrology of sedimentary rocks. 2
The petrology of metamorphic rocks. 1
Total hours 30
Form of classes - laboratory Number
of hours
Lab 1(Basic issues concerning stratigraphy, tectonicelogécal cartography, maki 4
measurements using a geological compass.
Lab 2 [Making a stratigraphic section on the basis of@dagcal map. 2
Lab 3 [Making a stratigraphic section on the basis of hole profile. 2
Lab 4 [Making a geological map sheet with a proper litgatal profile, a prope 4
stratigraphic section and a proper legend.
Lab 5 [Recognition and mineral, structural, textural aedegic characteristics of igne 6
rocks.
Lab 6 [Recognition and mineral, structural, textural anenegic characteristics 6
sedimentary rocks.
Lab 7 [Recognition and mineral, structural, texurand genetic characteristics 6

metamorphic rocks.

Total hours

30




TEACHING TOOLSUSED

N1. Traditional lecture with multimedia presentaso

N2. Project-oriented classes covering basic is$tma the following areas: stratigraphtectonicg
geological cartography, making measurements usiggaogical compass as well as making m
profiles and stratigraphic sections. Recognisingl arharacterising the chosen igneous rq
sedimentary rocks and metamorphic rocks.

N3. Identifying teaching materials and resourceséf-study.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

Evaluation(F —

forming (during
semester), P —
concluding (at

semester end)

Educational effect
number

Way of evaluating educational effect achievement

F1

PEK_U02, PEK_U03

Test on the basic issues concerning stratigragtyonics
geological cartography.

F2-F4

PEK_WO1, PEK_WO02
PEK_WO04,
PEK_UO01-PEK_U03,
PEK_KO3

Students will be graded on the basis of the indiai
completion of 3 projects and the abilityuse a geologic
compass.

F5-F7

PEK_WO03, PEK_W04
PEK_U03, PEK_U04,
PEK_K02, PEK_KO04

Three tests during the laboratory classes covetimg
whole material that the students came across duhg
self-study and during the laboratories concerning:

1. Rock-forming minerals and igneous rocks.

2. Rock-forming minerals and sedimentary rocks.

3. Rock-forming minerals and metamorphic rocks

P1

PEK_WO1-PEK_WO04
PEK_UO01-PEK_U04,
PEK_K02-PEK_K04

Laboratory grade is an average grade of all gr&des?.

P2

PEK_WO1-PEK_W04
PEK_UO01-PEK_U04,
PEK_KO01-PEK_K04

Exam covering the whole material that the studeatsé
across during the sedtudy, lectures and in terms of
most difficult questions concerning the knowledgéngc

during the laboratory classes.




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:
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Warszawa.
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Wydawnictwa Geologiczne, Warszawa.
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to Earth Science. MCGRAW-HILL, New York, USA.
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[23] ORLOWSKI S. (red.), 1987 Przewodnik datwiczea z geologii historycznej. Wydawnicty
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Wydawnictwa Geologiczne, Warszawa.
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Cambridge University Press, Cambridge, UK.

[27] PLUMMER C. C., CARLSON D. H., HAMMERSLEY L., 2010 Physical geolog
McGRAW-HILL, New York, USA.




SECONDARY LITERATURE:

[28] PROTHERO D. R., DOTT R. H., Jr., 2010 — Evolutidnttee Earth. MCGRAWHILL, New
York, USA.
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University Press, Cambridge, UK.
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[5] van ANDEL T. H., 1997 —Nowe spojrzenie na starplanet. Zmienne oblicze Zien
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[10] DADLEZ R., JAROSZEWSKI W., 1994 -Tektonika. Wydawnictwo Naukowe PW
Warszawa.
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[13] GREELEY R., BATSON R., 1999 — Atlas Ukladu Stoneega NASA. Prészyski i Ska
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[24] STRINGER Ch., McKIE R., 1999 - Afrykski exodus. Pochodzenie czlowie
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Warszawa.
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dr hab. Tadeusz A. Przylibski, prof. nadzw., tadeusz.pr zylibski@pwr .wr oc.pl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Fundamentals of Geology

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

geodesy and cartography
SUBJECT Correlation between SUBJECT Programme content Teaching too
EDUCATIONAL subject educationa| OBJECTIVES number
EFFECT effect and educationgl
effects defined for
main field of study
PEK_W01 K W29 K W32 Lec 1, Lec 7, Lec 8,
T K W4_1 ' C1,C2,C4 Lec 10, Lec 11, N1-N3
- Lab 1, Lab 5-Lab 7
PEK_W02 K_W29, K_W32, Lec 1-Lec 6, i
K_w41 cl Lab 1 N1-N3
PEK_WO03 K_W29, K_W32, Lec 7-Lec 11, i
K_W41 €2,€4,C5 Lab 5-Lab 7 N1-N3
PEK_WO04 K_W29, K_W32, Lec 7, Lec 8, Lec 11§ i
K_wW41 €4, C5 Lab 5-Lab 7 N1-N3
PEK_U01 K_U30, K_U32 C3 Lab 1-Lab 4 N2-N3
PEK_U02 K_U30, K_U32 C3,C4 Lab 1-Lab 4 N2-N3
PEK_UO3 Lec 7-Lec 11,
K_U30, K_U32 C2,C4 Lab 1-Lab 7 N1-N3
PEK_U04 Lec 7-Lec 11,
K_U30, K_U32 C4,C5 Lab 5-Lab 7 N1-N3
PEK_Ko1 K_K01-K_K07 c1 Lec I-Lec 6, N1-N3
- - Lab 1
PEK_KO02 Lec 7-Lec 11,
K_K01-K_KO07 C2,C4 Lab 1-Lab 7 N1-N3
PEK_KO03 K_KO01-K_KO07 C3,C4 Lab 1-Lab 4 N2-N3
PEK_K04 Lec 7-Lec 11,
K_K01-K_KO07 C2,C4,C5 Lab 5-Lab 7 N1-N3




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Name in Polish:Podstawy Gornictwa
Name in English: Fundamentals of Mining
Main field of study: geodesy and cartography
Level and form of studies:1% level, full-time
Kind of subject: obligatory
Subject code:GGG2050
Group of courses:NO

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

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

Number of ECTS points 2

including number of
ECTS points for
practical (P) classe

including number of
ECTS points for direct 2

teacher-student contagt
(BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
[1] The student has a general knowledge (corresportditite secondary education) necessa
understand engineering features, technical isswesecning the exploitation of mine
resources.

y to
ral

[2] The student has the necessary knowledge (corresgprid the secondary education)

concerning issues of Earth’s interior constructimil the processes that shape it, and the
and origin of rocks and minerals.

types

[3] The student has an elementary knowledge (correspgpnid the secondary education)
concerning the wider range of global economy fuomitig, which is necessary to understand
the role and importance of mining activities, whisbpplying raw materials, has always bgen

and continues to be a technical and economic basisman activity.

SUBJECT OBJECTIVES
C1 - Familiarizing students with the role and tasksnining, whichsupplying raw materials, sing
the dawn of civilization is the basis of techniaatl economic aspects of human activity
C2 - Familiarizing students with the history of the wudemineral resources and the developmen
technology of mineral deposits exploitation, whighas one of the most important factors

stimulating the development of science and techyylthroughout history (including an

explanation of the origin and contemporary rolecaktoms and traditions in the minif
industry).
C3 - Acquainting students with the basic knowledfi¢he processes of mineral deposits forma

e

t of
in

9

ion

and the form of existence and construction of nahexserves - which determine the meth

0ds




of operation and the technology used in this field.

C4 - Presenting and explaining to the studentscbtesthnical problems of mineral resourgces
exploitation - in particular issues relating toe thxploration and sharing of mineral deposits,
reservoir geology, rock mining methods, rock meatgrhousing excavations, undergroynd

construction, drainage and ventilation of mines,nimg transportation (vertical and

horizontal), mechanization of mining, mining indystisks and ways to combat them, mine

rescue, as well as elements of geological and iilaivv.
C5 - Acquainting the students with the technologgt aystems of underground mining.
C6 - Acquainting the students with the technologg aystems of open-cast mining.
C7 - Learning and understanding the specialistrgimiomenclature.

SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

PEK WO01The student has an elementary knowledgieeofvider issues of mining as one of the most

important areas of technical and human economieityct

PEK_WO02 The student has knowledge of the roléstasnd importance of mining. The student will

understand fundamental meaning of mineral exploitedis a basis for technical and economic

human activity.

PEK_ W03 The student has a general knowledge ofitery of mineral resources exploitation and
the development of mineral deposits techniquesutiitout history. The student knows the

origins and contemporary importance of customsteaditions in mining.

PEK_WO04 The student has a general knowledge coingerthe processes of mineral deposits

formation and the form of existence and constructidb mineral reserves - which determ
the methods of operation and the technology uséusrfield.

PEK _WO05The student has a general knowledge and understhadsasic technical problems
running an open-cast and underground mining of ralmesources - in terms of explorati

ne

and sharing of mineral deposits, reservoir geolaggk mining methods, rock mechanics,
housing excavations, underground construction,ndgg and ventilation of mines , mining

transportation (vertical and horizontal), mechat@raof mining, mining risks and ways to

combat them, mine rescue, as well as elementsobdgjeal and mining.

PEK _WO06 The student has a general knowledge andrstashds functioning of underground min
systems.

PEK_WO07 The student has a general knowledge andrstaghds functioning of open-cast min
systems.

PEK W08 The student knows and can properly appgigfist mining nomenclature.

relating to social competences:
PEK KO1 The student is aware of the social role of tecHnigaiversity graduate, especia
understands the need for formulation and communitgb the public - including th

mass media - the information and opinions on thdopmance of mining and othe

aspects of engineer-miner, shall endeavour to geosiich information and opinions ir
widely understood manner;

PEK_ K02 The student has knowledge and promotesrnvdtion concerning the importance
mineral raw materials exploitation.

PEK KO3 The student has knowledge which enablesthiconduct polemics with those who do
understand the role and importance of mining in diegelopment of civilization an

of

not
d

technology and culture, from the earliest timethpresent.




PROGRAMME CONTENT

Form of classes - lecture

Number
of hours

Lec1

Subject’s programme, conditions of crediting, kteire.
Tasks and the meaning of mining. The developmenhiokeral deposits tec
nigues throughout history. Geology and mining ldeb traditions in mining.

n- 2

Lec 2

The mineral resources deposits - type and origirmfand fields constructio
Mineral raw materials exploration. Determining nesm®s and methods
counting, the economic viability criteria. The ungldund mining terminology.

Lec 3

Technology of rock yielding in underground expltda. Basic issues of rog
mechanics: static and dynamic manifestations ok rpeessure, excavatic
support (basic concepts and the division of sugport

Lec 4

Underground mining: types of enabling excavatidrasic structures of enabli
in underground mining (a model of a mine).

"Igz

Lec 5

Underground mining. Shafts - excavation, suppaytigment. Lifting equipmer
of vertical transport. Pits and chambers.

—

Lec 6

Underground mining: preparing the bed for expl®@tat maintenance technolo
of underground excavations

0y

Lec 7

Underground mining: exploitation systems - exphkidta excavations, eliminatio
of after-exploitation voids - controlling a roofirelctions of exploitation.

Lec 8

Underground mining: dangers in underground minweptilation, drainage ar
lighting of underground mines, mine rescue. Ligti@maof mines.

Lec 9

Open-cast mining - deposits exploitation technoldgy open-cast mining
minerals sourced in open-cast mining - types ofemats, use, occurreng
characteristics of the deposits. Terminology in repast mining - basi
definitions, basic processes, basic technologioatgsses, types of excavatio
elements of the open-cast pit mining.

Lec 10

Enabling deposits in open-cast mining - aim, factofluencing on a place
occurrence, ways of enabling, machines. Explomaggstems and methods
moving the front line working in open-cast miningrequirements, type
characteristics of systems

Lec 11

Technologies of rock minerals opencast min
Exploitation on aggregates - how basic machineskwexcavator bucke
transport, basics of drilling-shooting works -meathoof shooting, the bas
effects of shooting, parameters of a shooting saleemes of shooting grid.

ic

Lec 12

Technologies of rock minerals open-cast mining:

Exploitation of rocks concise on the blocks - featuof deposits allowing the
exploitation on the blocks, steps in the processbtdining blocks from a face,
methods of quarrying operations on the blocks. @tteristics of quarrying
operations on the blocks, elements of rock prongssi

Lec 13

Lignite mining technology - operating systems, &pd bucket whes
excavators, bucket wheel excavators working methtoalssport systems

Lec 14

Removal and heaping of overload - ways of excagatod stackers workin
heaping elements, heaping systems,

Lec 15

Technologies of rock exploitation from the watertypes of quarrying
exploitation systems, excavators, transport of exiesl material.

Total hours




TEACHING TOOLS USED

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

N3. Didactic discussion during the lecture.

N4. Duty hours

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — Educational effect Way of evaluating educational effect achievemer

forming (during number
semester), P —

concluding (at the

end of semester)

P PEK_WO01-PEK_WO08 P1.Final grade of written test. (N2)

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1]
[2]

[3]
[4]

[5]

[6]

[7]
[8]
[9]

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

[12] PIECHOTA S. Podstawy goérnictwa kopalin statych, PAGH, Krakéw 1996,
[13] PIECHOTA S. Technika podziemnej eksploatacjizatbkwidaciji kopah. Pub. AGH, Krakow

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

[15] POCHCIAL Z: Eksploatacja podziemna zt&krypt Politechniki Wroctawskiej, Wroctaw

CHUDEK M., Podstawy gornictwa, Publishin§lask”.
BEBEN. A. - Maszyny i urzdzenia do wybranych technologii urabiania surows&alnych.
Slask. Katowice 1998 r.
FRANKIEWICZ W., GLAPA W.: Gdrnictwo i przerdbka kaenia tamanego. W: Surowce
skalne. Kruszywa mineralne. Red. nauk. Roman Negkév : Wydaw. IGSMIE PAN,
FRANKIEWICZ W., GLAPA W., GALOS K.: Technika i teciologia eksploatacji kruszyw
naturalnych i piaskow przemystowych. W: Surowcdrska [Red.] Roman Ney. Krakéw:
Wydaw. Instytutu Gospodarki Surowcami Mineralnyrrierga PAN 2002
FRANKIEWICZ W., GLAPA W., GALOS K Technika i techimgia eksploatacji kamieni
budowlanych i drogowych. W: Surowce skalne. Kamébudowlane i drogowe [Red.]
Roman
Ney. Krakow: Wydaw. Instytutu Gospodarki Surowcatmeralnymi i Energi PAN 2003
FRANKIEWICZ W., GLAPA W.: Normy stosowane w dokumewaniu, projektowaniu i
w odkrywkowej eksploatacji zid Kopaliny Podstawowe i Pospolite Gérnictwa Skatmeg
2006

HAWRYLAK H. i inni - Maszyny i prace pomocnicze goctwie odkrywkowym Slask.
Katowice 1974.

GALCZYNSKI S., Podstawy budownictwa podziemnego, OficyngdsWwnicza Pol. Wr
Wroctaw 2001.
KLECZEK Z., Geomechanika gérniczﬁgskie Pub. Techn., Katowice 1994.

IGSMIE, Krakow 2003.

2008.
technologie wybierania kopalin statych. Krakow 2004

1984

—



SECONDARY LITERATURE:

[1] RYNCARZ T. Zarys fizyki gorotworuSlaskie Pub. Techn., Katowice 1993.

[2] GOSZCZ A., Elementy mechaniki skat orgpania w polskich kopalniachggla i miedzi,
Biblioteka Szkoty Eksploatacji Podziemnej, Pubt.li@ospodarki Surowcami Min. i Eneggi

PAN, Krakéw 1999.

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

komorowych. $lask", Katowice 1986.

[4] BIENIAWSKI Z. T., Engineering Rock Mass Clasificais.Wilej et Sons,Intersc.publicatior
NY 1989
[5] HOEK E.,BROWN E. T., Underground Excavations in Ragstitution of Mining and Met..

London 1980.

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

[7] Gérnictwo Odkrywkowe — czasopismo
[8] Swiat Kamienia — czasopismo - www.swiat-kamieniglpl/
[9] Nowy Kamieniarz — czasopismo - http://nowykamienigly

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

dr inz. Maciej Madziarz, maciej.madziarz@ pwr.wroc.pl
dr inz. Wiestaw Frankiewicz, wieslaw.frankiewicz@ pwr.wrocpl

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

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

PEK_WO01 K W11 C1-C7 Lec 1-Lec 15 N1-N4
PEK_W02 K_W11 C3,C4 Lec 2 N1-N4
PEK_WO03 K_W11 C3,C4 Lec 2 N1-N4
PEK_W04 K W11 C4, C6 Lec 9-Lec 15 N1-N4
PEK_WO05 K W11 C3 Lec 2 N1-N4
PEK_WO06 K W11 C4 Lec 2-Lec 6 N1-N4
PEK_WO07 K_W11 C4 Lec 3 N1-N4
PEK_WO08 K W11 C4 Lec 3-Lec 15 N1-N4
PEK K01 K_KO07 C4-C5 Lec 4-Lec 8 N1-N4
PEK_K02 K_KO07 C4 Lec 8 N1-N4
PEK_KO03 K_KO07 C4-C6 Lec 5-Lec 15 N1-N4




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY

SUBJECT CARD

Namein Polish: Analiza Matematyczna Il
Name in English: Mathematical Analysis Il
Main field of study: geodesy and cartography
Level and form of studies: 1% level, full-time
Kind of subject: optional / university-wide

Subject code: MAP1144
Group of courses: NO

Lecture Classes Laborator Project Seminar
Number of hours of
organized classes in 45 30
University (ZZU)
Number of hours of total
student workload (CNPS) 150 90
Form of crediting Examination crediting
with grade
For group of courses mark
(X) final course
Number of ECTS points 5 3
including number of
ECTS points for 0 3
practical (P) classes
including number of
ECTS points for direct 3 2
teacher-student contagt

(BK) classes

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES

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

one variable.

2. The student is familiar with calculus of functiosfsone variable and its applications.
3. The student is familiar with and knows how to use indefinite integral of a function of one

variable.

4. The student is familiar with the basic conceptbrefar algebra.

C1. Understanding of the structure and propertigheodefinite integral. Acquiring the ability tee
the definite integral (including improper) for engering calculations.
C2. Understanding of the basic concepts of diffésérand integral calculus of multivariable

functions.

SUBJECT OBJECTIVES

C3. Obtaining basic knowledge of numerical series @ower series.
C4. Using newly acquired knowledge to create aradyae mathematical models to solve theoretical
and practical problems in various fields of scieand technology.




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

PEK_WO01 The student knows the structure of thendefintegral and its properties, has the congept

of improper integrals
PEK_ W02 The student knows the basics of differéatia integral calculus of multivariable functio
PEK_WO03 The student has a basic knowledge of theryhof numerical series and power ser
knows the convergence criteria

relating to skills:

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

PEK U02 Student is able to calculate the partaivdtives, directional and gradient of multivati|
functions and interpret the size, and solve themopation problem for multivariable functior

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

PEK_UO4 The student is able to calculate and pnétrthe double integral, and solve engineg
problems with the use of double integral

relating to social competences:

PEK_KO1 The student is able to find and use tleemenended literature course and independg
acquire knowledge

PEK K02 The student understands the need for sgsieieind autonomous work to meet the co
requirements

PROGRAMME CONTENT
Number
Form of classes- lecture
of hours
Lec 1 | Definite integral. Definition. Geometric and phyaidnterpretation. Theorem 5
Newton - Leibniz. Integration by parts and by siibgon.
Lec 2 | Properties of definite integral. The average vatfighe range of functions.
Applications integrals in geometry (box, arc lengtie volume of a solid of 3

revolution, the surface area of the side of theidsaf revolution) ang
engineering.

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

Lec 4 | Functions of two and three variables. Stock onplhee and in space. Examples

of graphs of functions of two variables. The suefaof the second degree. 2

Lec 5 | The partial derivatives of the first order. Defioit. Geometric interpretation. 5
Higher order partial derivatives. Schwarz's theorem
The plane tangent to the graph of a function of Wadables. Differentials and

Lec 6 |their applications. Partial derivatives of compesitunctions. Directional 3
derivatives. Gradient function.
Local extremes of functions of two variables. Suént conditions for the

Lec 7 existence of extreme. Extremes conditional functadntwo variables. The 3
smallest and the largest value of the functionhendet. Examples of extreme
problems in geometry and technology.

Lec 8 Double integrals. The definition of the double grd. Geometric and physical 5

interpretation. Calculation of double integralsmat regions.

Lec 9 | Properties of double integrals. Double irakgr polar coordinates. 2

Applications of double integrals in geometry (fielcea, the volume of the solid,

Lec 10 field lobe) and technology.
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Series of numbers. The definition of numerical eriSub-total, the rest of the
series. A geometric series. A prerequisite for esgence of the series. The

Lec 11| criteria for convergence of series of words nontieggintegral, comparative 4
quotient). Cauchy’'s and d'Alembert criteria. Leibrdgriterion. Approximate
total ranks.
Power series. The definition of a power series. Tadius and interval of
convergence. Cauchy and Hadamard theorem. Tayldr Maclaurin powef

Lec 12 . : . L 4
series. The development of features in a powersemifferentiation ang
integration of power series. Approximate calculatid integrals.

Lec 13| Topics to choose from 14 - 18 15

Lec 14| Given algebraic structures - groups, rings, fields. 6

Lec 15| Implicit functions. 3
Integral triple. Definition. Physical interpretatioReplacement of the iterated

Lec 16| triple integrals. Change of variables in cylindtiaad spherical coordinates. (for 5
L2, L7, L12)
Elements of vector analysis. An oriented curvilmgdegral. Oriented surfage

Lec 17|integral. Nabla and Laplacian operators. Rotatiod divergence. Stokes and 6
Gauss-Ostrogradskiy's theorem (5-6 hrs.). (For L12)

Lec 18| Sequences and series of functions. The convergpoog:and uniform. (for L9 2

Lec 19| Fourier series (for L3, L9, L12). 2
Ordinary differential equations. The differentiauation with separated

Lec 20| variables. Linear differential equation first rolinear differential equation of 6
second raw with constant coefficients. (for L2, L3, L9 and L12)
Introduction to probability: Probability space, bpatility, random variable,

Lec 21| distribution function and density distribution, theasic schedule of the 5
continuous random variables. (for L9)
Total hours 45

Form of classes- class Number
of hours

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

Cl 2 | Calculation of partial derivatives. Determioat of the tangent plang. 2
Estimating with the use of differential. Calculatiof the directional derivative
and the gradient.

ClI 3 | Calculation of partial derivatives. Determioat of the tangent plang. 2
Estimating with the use of differential. Calculatiof the directional derivative
and the gradient.

Cl4 | Determination of the extremes of functions tafo and three variables. 3
Determination of conditional extremes.

Cl 5 | Calculation of double integrals normal regioRsversal iterated integrals. The 3
calculation of integrals of replacing variablespiolar coordinates. The use [of
double integral for engineering calculations.

ClI 6 | Calculating the sum of numerical series. Thedy of conditional anc 6
unconditional convergence using methods obtainedglthe lecture. Study aof
convergence of power series. Determination of thacl®Urin series. The
approximate calculation of the series and integrals

CI'7 | In connection with L16: Calculation of tripletegrals - change into iterated 2

integral. The calculation of integrals of the chargf variables in spheric
coordinates. The use of for triple integral caltiola in geometry an$




technique.

ClI8 | In connection with L17 Calculation of curvidar and surface integrals. 4
Determination of operators — nablan and lapladiaiculation of rotation and
divergence.

N

Cl9 | In connection with L17 and L18: Designation cnvergence of functiona
series. The development of functions and Fourigesend expansions of the
obtained convergence

Cl 10 | In connection with L20: Determination of tigeneral integrals and solving 4
initial value problems of ordinary differential emjions with separated
variables, first row and second raw with constaefiicients.

Cl 11 | In connection with L14: Verifying propertie$ algebraic structures. The study 4
whether the structure is a group ring body.

Cl12 | In connection with L21: The calculation ofetlprobabilities of events, 3
determining distribution and density distributiafsandom variables

Cl 13 | The final test 2
Total hours 30

TEACHING TOOLSUSED

N1. Lecture

N2. Exercises

N3. Consultations

N4. Homework assignments

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

Evaluation (F — forming| Educational effect | Way of evaluating educational effect achievement
(during semester), P — number
concluding (at semeste
end)
F1 PEK_UO01-PEK_UO04 Oral and written form of crediting the student
PEK_KO01-PEK K02
F2 PEK_WO01-PEK_W3 Final exam
PEK_K02

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] W. Zakowski, W. Kotodziej, Matematyka, Cz. Il, WNT, Véaawa 2003.

[2] W. Zakowski, W. Leksiski, Matematyka, Cz. IV, WNT, Warszawa 2002.

[3] M. Gewert, Z. Skoczylas, Analiza matematyczna 2yRady i zadania, Oficyna Wydawnic
GiS, Wroctaw 2012.

[4] M. Gewert, Z. Skoczylas, Rownaniazniczkowe zwyczajne. Teoria, przyklady, zada
Oficyna Wydawnicza GiS, Wroctaw 2011.

[5] W. Krysicki, L. Wiodarski, Analiza matematyczna wadaniach, Cz. I-ll, PWN, Warszay
2006.

SECONDARY LITERATURE:
[1] G. M. Fichtenholz, Rachunekadiczkowy i catkowy, T. I-Il, PWN, Warszawa 2007.
[2] M. Gewert, Z. Skoczylas, Analiza matematyczna Zfiridge, twierdzenia, wzory. Oficyn
Wydawnicza GiS, Wroctaw 2012.




[3] F. Leja, Rachunek pdiczkowy i catkowy ze wspem do rowna rozniczkowych, PWN
Warszawa 2008.
[4] R. Leitner, Zarys matematyki vgzej dla studiéw technicznych, Cz. 1-2, WNT, Wansz

2006.

[5] H. i J. Musielakowie, Analiza matematyczna, T. . @-2 oraz T. Il, Cz. 1, Wydawnictwo

Naukowe UAM, Pozna1993 oraz 2000.
[6] J. Pietraszko, Matematyka. Teoria, przyktady, zada®ficyna Wydawnicza Politechni

Wroctawskiej, Wroctaw 2000.
[7] W. Stankiewicz, Zadania z matematyki dlazagych uczelni technicznych, Cz. B, PW

Warszawa 2003.

Ki

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

dr inz. Jolanta Sulkowska, jolanta.sulkowska@pwr .wrac.pl
Komiga programowa | nstytutu M atematyki i | nformatyki

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Mathematical Analysis|l MAP1144
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

:

geodesy and cartography
SUBJECT Correlation between subject SUBJECT Programme | Teaching tool
EDUCATIONAL educational effect and | OBJECTIVES content number
EFFECT educational effects defined
for main field of study
PEK_WO01 K_Wo01 C1,C4 Lec 1-Lec 3 N1, N3, N4
PEK_WO02 K_wWo01 C2,C4 Lec 4-Lec 10, N1, N3, N4
Lec 15, Lec 16
Lec 18
PEK_WO03 K_wWo01 C3,C4 Lec 11, Lec 12, N1, N3, N4
Lec 17
PEK_U0O1 K_U02 C1,C4 Cl1 N2, N3, N4
PEK_U02 K_U02 C2,C4 Cl2-Cl4 N2, N3, N4
PEK_U03 K_U02 C3,C4 Cle,Cl8 N2, N3, N4
PEK_U04 K_U02 C2,C4 Cl5,Cl7
PEK_KO1- K_K07, K_KO01 C1-C4 Lec 1-Lec 14 N1-N4
PEK_KO02 Cl1-Cl8




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Name in Polish:Fizyka |
Name in English:Physics |
Main field of study: geodesy and cartography
Level and form of studies:1* level, full-time
Kind of subject: optional / university-wide
Subject code:FZP1058
Group of courses:NO

Lecture Classes Laboratory Project Semingr

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

Number of hours of total

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

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

Number of ECTS points 4 2

including number of ECTS$
points for 0 )
practical (P) classe

TN A7)

including number of ECTS
points for direct teachet 4 )
student contact (BK) classt

D
9]

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

Competence in the field of principles of mathensga#ind physics supported by the positive secondary

school grades

SUBJECT OBJECTIVES

C1 Acquisition of basic knowledge of the followintassical physics sections:

C1.1. Classical mechanics.

C1.2. Oscillatory and wave motion.

C1.3. Thermodynamics.

C2. Acquisition of qualitative understanding skillskills of interpretation and the quantitati
analysis - based on the laws of physics — the melgghenomena and physical processes in
field:

C2.1. Classical mechanics.

C2.2. Oscillatory motion and wave motion.

C2.3. Thermodynamics.

C3. Acquisition and consolidation of social skillcluding emotional intelligence involving th
ability to work in a group of students with the aoheffective problem solving. Responsibilit
honesty and reliability in the proceedings; camgus society obeying rules

the
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SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

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

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

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

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

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

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

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

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

PEK W09 — possesses knowledge of the vector fortheflaw of universal gravitation; posses
knowledge of terms: a) the strength and potenfidhe gravitational field, b) gravitations
potential energy of the body and the distributibbadies, and possesses knowledge of: a
principle of conservation of mechanical energyh& body/bodies in the gravitational field,
the relationship of the potential, the field strdngnd the gravitational force with tf
gravitational potential energy, b) Kepler's lawsl dime justification of the laws based on
universal gravitation and the principle of consénraof momentum on the planet; knows t
concepts of the |, Il and Il space velocity

PEK W10 - possesses knowledge of fundamentalsatitstof solids and the elastic properties
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PEK_ W11 - possesses knowledge of fundamentals droktatics and hydrodynamics of fluids &
possesses a detailed knowledge of: hydrostaticspres Pascal's laws and Archimed
principles, surface tension and effects it gensraiges of ideal and non-ideal fluid flo
continuity and Bernoulli's equations, viscosity aftects it generates, the dynamics of b
motion in a viscous medium, Stokes law

PEK W12 - possesses knowledge of the fundamertéis@matics and dynamics and applicationg
the vibratory motion, and possesses the detailesvlatge of: a) simple harmonic motion
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oscillating pendulums: mathematical, physical, itorsand particles subjected to a potential

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

PEK W13 - possesses knowledge of the basics of wai®n and its applications, and the deta
knowledge of: a) generating and basic propertiesm@thanical waves, b) types of waves
the monochromatic plane wave equation, d) basicesipal quantities of the wave motig
(length and frequency of a wave, the vector wawkartular frequency) and the units of th
measurement, e) the velocity of wave motion (phpadijcle centre, group), f) dependenc
of the velocity of longitudinal and transverse wawn the elastic properties of the cer
(modules: Young's modulus, shear and bulk moduylg)ransport of the mechanical ene
by means of waves (energy and the average poveeintdmsity, the average energy density
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the wave in the medium) h) dependencies of thengitie of a wave on the distance from the

source

PEK W14 - possesses the detailed knowledge regardin generating, types and properties
acoustic waves (velocity of sound in the air, trmume/intensity of the wave, ener
transport), b) the law of refraction and reflectia) pressure and force values exerted [
wave incident on a surface, d) the Doppler effedt, ultrasound applications, f) wa
interference (the superposition principle), g) dtag waves and sound sources, h) beat
the selected applications of sound and ultrasound

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

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

PEK_W17 - possesses knowledge of the fundamentaimiistical thermodynamics and the deta
knowledge of: a) objectives and mathematical forsnal (probability equations an
mathematical statistics) statistical thermodynamiby the macroscopic thermodynan
parameter as a random variable, c) micro and mstete; and statistical weight, d) statisti
interpretation of the Boltzmann-Planck entropy @JtBnann distribution function (altimetg
formula), f) the Maxwell distribution function ofiéal gas molecules velocity, g) the m
probable square velocity and the average velocftythe ideal gas molecules, h) t
relationship between the average energy of thecfestand the number of degrees of freed
i) microscopic interpretation of temperature andsgure of ideal gas, j) the theorem of h
equipartition

relating to skills:

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

of
Jy
)y a

e
S, 1)

he

of
sses
5 of
of
ted
as
ind
fa

Py

Py
se

led
d
nic
cal
By
Ost
he
om
eat

ave
the




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

ve

PEK UOQ3 - is able to: a) distinguish between thaacand vector quantities, b) present the largest

vector in the Cartesian coordinate system, c) apehe known elements of vector calculus
particular knows how to set: vectors, angles betwehe vectors, products: scalar, vect
mixed, and triple

PEK_U0O4 — is able to set — with the applicationtioé Galilean transformation - the values
kinematic quantities of the moving, relative to leather inertial frames of reference

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

PEK _UO5 - is able to identify and determine theekiatic quantities (vectors: position, veloc;ai[y,

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

non-inertial system and assign the resultant force

PEK_UOQ7 — is able to apply the principles of dynesrio describe the movement of a body in
inertial frame of reference, in particular, is atibe a) properly formulate a vector equation
motion and its scalar figure in the selected cowtdi system, b) solve the scalar equation
motion, taking into account the initial conditions
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PEK UO08 — is able to apply the principles of dynes1ib describe the movement of a body in the non-

inertial frame of reference, in particular possedsgowledge to: a) identify the forces acti
on the given particle/body and formulate the equebf motion in the nomertial system
properly, b) explain the observed effects relatethe rotation of the Earth

PEK _UQ9 - is able to use use properly the conceptook and energy in order to describe phys

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

ng

cal

problems of kinematics and dynamics of motion @f plarticle/the given body/bodies; is able

to determine the value of: a) mechanical work amtstant and alternating force of kinetic g
potential energy, b) changes in the kinetic enarfgthe particle/body with the use of wo
theorem and kinetic energy, c) the conservativeefdased on the analytical form of {
potential energy

PEK U10 - is able to apply the laws of motion teatdbe material points, in particular, in order
determine the values: of the impulse acting on thmdy, the momentum of th
particle/material system and the position of thatree of mass of a system of points 3
guantitatively analyse the motion of the centrentdss of the material points under 1
influence of external resultant forces

PEK_U11 — is able to apply properly the principfeconservation of momentum for quantitative g
gualitative analysis of the dynamic propertiesrofterial points distribution, in particular f
the quantitative analysis of elastic and inelastitisions

PEK_U12 - is able to apply the concepts of torqund nomentum to analyse simple problems
kinematics and dynamics of rigid body rotation ara fixed axis, in particular, knows hq
to set the value of: a) the moment of the forcateal to the point /axis, b) the momentum
the particle, the distribution of material partelend a rigid body as related to the point /2
of rotation, c) formulate and solve the equatiomatéting motion of a rigid body that rotat
around a fixed axis d) qualitatively characterise phenomenon of precession, e) formu
and solve the equation of motion of the recipraxptiotating rigid bodies

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

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

PEK_U15 - is able to: a) justify the conservativatune of the gravitational field, b) explain t
physical meaning of Kepler's laws, c¢) apply coigedhe principle of conservation ¢
mechanical energy of the body / bodies in the ¢gmional field, knows how to set values:
the intensity and potential of the gravitationaldi b) gravitational potential energy of t
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PEK_U16 - is able to analyse and solve simple tasgarding hydrostatics and hydrodynamics
fluids in particular, is able to determine the \eduof the surface tension, velocity 4
efficiency of fluid flow: is able to solve simplaqgblems related to the dynamics of bodies
fluids, including resistive force

PEK U17 —is able to describe properly the pragenf the periodic motion, in particular, formuag
and solve the differential equations of vibratiomabtion for simple cases (pendulu
mathematical, physical, torsion and particles penfog small oscillations around the positi
of equilibrium) is able to analyse the kinematid atynamic properties of harmonic moti
for braking forces and periodic, excited forcesalde to determine the periods of vibrati
and qualitatively and quantitatively characterisschanical resonance

PEK_U18 — is able to: a) explain the relationsHighe wave motion of the elastic properties of
centre, b) quantitatively characterise the meclzrgoergy transport thorough the travelli
waves, c) describe quantitatively and correctly phenomenon of diffraction, interfereng
polarisation, and the pressure exerted by the weigent on the surface

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

PEK U20 — is able to apply the first law of thermodmics for the quantitative and qualitati
description of an ideal gas changes and deterrhim@dlues: of that heat exchanged with
environment, the work on the gas and the ideal tias,internal energy changes in thg
alternations; is able to graphically represent thensformation of the ideal gas, c
justify/derive Mayer formula and put the adiaba&tipiation

PEK_U21 —is able to set the values with the ustheffirst and second laws of thermodynamics:

the entropy change of a thermodynamic system, mticpéar, the ideal gas subjected tg
specific thermodynamic transition, b) the efficigraf machines / heat engines working
simple or reverse cycle, c) describe quantitatitiegrmal conductivity

PEK _U22 — is able to: a) calculate the dependericpressure on height using the Boltzmg
distribution function, b) provide the statisticaltérpretation of entropy, c) derive, with t
application of the Maxwell distribution functiomalue dependencies of the most proba
velocity and the average square velocity of gakoutes on the ideal temperature, d) ap
the principle of equipartition of thermal energydetermine the microscopic interpretation
temperature and pressure of the ideal gas.

SUBJECT EDUCATIONAL EFFECTS of the person who coetetl the course

I. The scope of knowledge: possesses fundamentalokviedge of classical mechanics, way
motion and phenomological thermodynamics

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

sciences and the progress of civilisation
PEK_WO02 — possesses basic knowledge of dimensamadysis and principles of estimating valueg
physical quantities
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PEK W03 - possesses fundamental knowledge of veatoulus in the rectangular coordinate system

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

PEK W05 - possesses knowledge of fundamentals pplications of dynamics, and the detai
knowledge of: a) the reference systems (inerti@ aon-inertial), b) comprehension of t
importance of the dynamics of physical quantitiessand force c) types of basic interacti
and types of forces observed in nature (consemjatimn-conservative, central, frictig
inertial), d) Newton's laws of dynamics and theeextof their applicability, e) the corre
formulation of the equations of motion, f) knowledgnd comprehension of the physi
meaning of the Galilean transformation, g) the dyica of particles/body in a curviline
motion in the inertial reference system, h) the aigits of particles/bodies in non-inert
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and consequences

PEK W06 - possesses knowledge of conservative angconservative forces and those observe
nature and everyday life, possess knowledge ofctmeepts: a) conservative force, b)
force field including the field of conservative éar, c) labour and mechanical force, d)
kinetic and potential energy; knows the contenthef work and kinetic energy theorem, 4
possesses knowledge that allows to explain theioeship of conservative forces a
potential energy, following the mathematical reasgnknows the principle of conservation
mechanical energy particles/bodies in the fieldaiservative force

PEK W07 — possesses knowledge and comprehendsotieepts of: a) impulse b) mechani
momentum of a particle and a system of materiattgpknows the formulation of the secq
law of dynamics with the use of the concept of moiuen and has knowledge of: a) t
principle of momentum conservation of a particled ahe system of material points a
conditions of its applicability b) elastic and iasfic collisions, knows and understands
concept ofa system of material points and the centre of masd,possesses knowledge
dynamics of the centre of mass of the materialtpoin

PEK W08 — possesses knowledge of the terms: dpthje@e as related to the point/rotation axis
the momentum of a particle, the system of mat@aahts and a rigid body in reference to t
point/ rotation axis, c) the moment of inertia:aoparticle, the system of material points an
rigid body with respect to the axis of rotation;okvs the formula of the second law
dynamics for the rotation of a rigid body aroune fixed axis of rotation, and posses
knowledge of the rotational kinetic energy, impudsel power in the rotational motion; kno
the correct qualitative and quantitative descriptid the phenomenon of the precession
reciprocating-rigid body motion, and possesses kedge of : a) the principles ¢
conservation of momentum of a particle, distribatof particles and rigid bodies with resp
to a fixed rotation axis, b) the applicabilityprditions of the principle of the momenty
conservation

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

PEK_W10 - possesses knowledge of fundamentalsatitstof solids and the elastic properties
liquids and solids

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

PEK_W12 - possesses knowledge of the fundamenrtala@ematics and dynamics and applications
the vibratory motion, and possesses the detailedvlenge of: a) simple harmonic motion
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oscillating pendulums: mathematical, physical, itorsand particles subjected to a potential

force and performing small oscillations around pmént at which the potential energy tak
the minimum value, b) damped oscillatory motion,fajced vibration sinusoidal extern
force, and possesses knowledge of the physiceahdthanical resonance

PEK_W13 - possesses knowledge of the basics of waimn and its applications, and the deta
knowledge of: a) generating and basic properties@thanical waves, b) types of waves
the monochromatic plane wave equation, d) basicipal quantities of the wave motig
(length and frequency of a wave, the vector wawkarctular frequency) and the units of th
measurement, e) the velocity of wave motion (phpasicle centre, group), f) dependenc
of the velocity of longitudinal and transverse waan the elastic properties of the cen
(modules: Young's modulus, shear and bulk moduylg)ransport of the mechanical ene
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by means of waves (energy and the average poveemtdnsity, the average energy density



the wave in the medium) h) dependencies of thengitle of a wave on the distance from the

source

PEK W14 - possesses the detailed knowledge regardin generating, types and properties
acoustic waves (velocity of sound in the air, th®@ume/intensity of the wave, ener
transport), b) the law of refraction and reflectia) pressure and force values exerted [
wave incident on a surface, d) the Doppler effet, ultrasound applications, f) wa
interference (the superposition principle), g) diag waves and sound sources, h) beat
the selected applications of sound and ultrasound

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

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

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

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

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

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

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

PEK UQ02 - is able to: a) apply the basic principtdsthe dimensional analysis and qualitat
analysis, b) estimate the values of simple and ¢exrhysical quantities

PEK_UO3 - is able to: a) distinguish between thelascand vector quantities, b) present the lar
vector in the Cartesian coordinate system, c) apehe known elements of vector calculus
particular knows how to set: vectors, angles betwehe vectors, products: scalar, vect
mixed, and triple

PEK _U0O4 — is able to set — with the applicationtioé Galilean transformation - the values
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kinematic quantities of the moving, relative to leather inertial frames of reference

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

PEK_UOG6 - is able to identify correctly forces agtion the given particle/body and in the inertiadi
non-inertial system and assign the resultant force

PEK _UOQ7 — is able to apply the principles of dynesmio describe the movement of a body in
inertial frame of reference, in particular, is atile a) properly formulate a vector equation

PEK _UO5 - is able to identify and determine theekiatic quantities (vectors: position, velocgty,
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motion and its scalar figure in the selected cowtdi system, b) solve the scalar equation



motion, taking into account the initial conditions

PEK UO08 — is able to apply the principles of dynes1ib describe the movement of a body in the non-

inertial frame of reference, in particular possedsgowledge to: a) identify the forces acti
on the given particle/body and formulate the equebf motion in the nomertial system
properly, b) explain the observed effects relatethe rotation of the Earth

ng

PEK UQ9 - is able to use properly the concept ofkwand energy in order to describe physical

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

Ve
hle

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

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

rk

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

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

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

to

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

influence of external resultant forces

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

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

DI

PEK_U12 - is able to apply the concepts of torqgnd mmomentum to analyse simple problems of

kinematics and dynamics of rigid body rotation ana fixed axis, in particular, knows hqw

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

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

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

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

PEK_U15 - is able to: a) justify the conservativatune of the gravitational field, b) explain t

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

mechanical energy of the body / bodies in the ¢gmiohal field, knows how to set values:
the intensity and potential of the gravitationaldi b) gravitational potential energy of t
body and of the body distribution, c) I, Il and $ibace velocity
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PEK U16 - is able to analyse and solve simple tasfgarding hydrostatics and hydrodynamics of
fluids in particular, is able to determine the \eduof the surface tension, velocity and
efficiency of fluid flow: is able to solve simplegblems related to the dynamics of bodies in

fluids, including resistive force

PEK U17 —is able to describe properly the pragenf the periodic motion, in particular, formuga

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

PEK U18 — is able to: a) explain the relationshipghe wave motion of the elastic properties of
centre, b) quantitatively characterise the meclzrgoergy transport thorough the travelli
waves, c) describe quantitatively and correctly phenomenon of diffraction, interfereng
polarisation, and the pressure exerted by the weigent on the surface

PEK U19 — is able to explain, on the basis of kmugk of the standing waves, the phys
principles of generating acoustic waves by the dagurces, is able to explain and determ
a) the frequency of the received waves dependinth@motion source and the receiver (
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Doppler effect), b) the frequency of the beat
PEK U20 — is able to apply the first law of thermodmics for the quantitative and qualitati
description of an ideal gas changes and deterrhime@dlues: of that heat exchanged with
environment, the work on the gas and the ideal tfes,internal energy changes in thg
alternations; is able to graphically represent thensformation of the ideal gas, c
justify/derive Mayer formula and put the adiaba&tipiation

PEK_U21 —is able to set the values with the ustneffirst and second laws of thermodynamics;:

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

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

simple or reverse cycle, ¢) describe quantitatitiegrmal conductivity

PEK_U22 — is able to: a) calculate the dependericpr@ssure on height using the Boltzmann

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

application of the Maxwell distribution functiomalue dependencies of the most probable

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

relating to social competences: Acquisition and caolidation of competencies in the following
areas:
PEK _KOL1 - search for information and its criticabysis,

ply
of

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

for the optimal problems solving solutions,

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

and focus on the important issues and developmetiteoability to apply knowledge ar
skills independently,

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

PEK_KO5 - compliance with the customs and rulethefacademic environment,

PEK _KO6 - independent and creative thinking,

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

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

of

ical
ity

point of view, be means of applying the knowledgphysics.

PROGRAMME CONTENT

Number
Form of classes - lecture
of hours
Lec1 |Organizational matters. The methodology of physics 2
Lec 2 Kinematics. Newton 's laws 2
Lec 3.4 Work and mechanical energy. The principle of covestgon of mechanical 4
' energy
Lec 5.6 Dynamics of material particles distribution anddigodies. The principles of

momentum and momentum conservation

Lec?7 Gravity

Lec 9,11 | Mechanical waves

Lec 12 | Liquids

4
2
Lec 8 Oscillatory motion 2
4
6
2

Lec 13 | Phenomenological thermodynamics

Lec 14,15| Thermodynamics with elements of classtalstical physics 2

Total hours 30




Form of classes - laboratory

Number
of hours

Lab 1

Organisational matters. Task solving withne range of: the dimensional 2

analysis, estimation of physical quantities, veciod differential-integral
calculus

Lab 2

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

Lab 3,4

Solving the selected aspects of the dynawhienotion with the use of
concepts of mechanical work, kinetic and potergradrgy, principle of work
and energy and the principle of conservation oflraaical energy

Lab 5

Quantitative and qualitative task analysiseldaon the concept of the cenEre 2

of mass, the law of conservation of momentum adiegppo a system o
points, elastic and inelastic collisions

Lab 5

Performing measurements of the selected refeagnetic quantities,
preparing a report

Lab 6, 7

Solving kinematics and dynamics tasksgi rbody rotation around a fixed

axis and the principle of conservation of momentum

Lab 8

The quantitative and qualitative analysistitd selected issues regarding 2

physics of the gravitational field: a) determinthg value of the gravitational
force, intensity, potential, potential energy, bg tmotion of bodies in a
gravitational field with the application of the peciples of conservation
(energy, orbital momentum) and Kepler's laws

Lab 9, 10

The analysis and task solving in thedfief dynamic range of oscillatofy 4

motion: simple, harmonic (different pendulums; [gdes performing minof
oscillations around the position of equilibrium)andped, forced and
mechanical resonances

Lab 11

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

and wave interference

Lab 12

Task solving in the field of physics of astiwiwaves relating to: the velocity 2

of sound in solids and fluids, pressure and foxaeted by the acoustic wave
standing waves, the Doppler effect, beats and sswtacoustic waves

Lab 13, 14

Task solving with the application of grenciples of thermodynamics related 6

to: a) determination of the values of that heat hexged with the
environment, the work on the gas and the ideal t&s,internal energ
changes in the metabolism of the ideal gas, b)hjtaprepresentation of a
ideal gas changes, c) the efficiency of thermalmees, d) determination @
the ideal gas entropy transformations in the setkecthermodynamic
transition e) thermal conductivity.

~

—~ 3D

Total hours

30

Form of classes - seminar

Number
of hours

Sem1

Introduction, assignment of seminar topiaadvidual students (subject matter

is 1

comprehensive and expands the range of knowledgpepied in the lecture)

Sem 2

Speeches of individual students (20-25-miprgsentations) and discussion

14

Total hours

15




TEACHING TOOLS USED

N1. Standard lecture

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

N5 Self-study - preparation for tasks

N6 Self-study - self-study and exam preparation

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NTS

EvaluationF — forming | Educational effect number Way of evaluating edwceti effect
(during semester), P — achievement
concluding (at semeste
end)
F1 PEK UO01-PEK U222, | Answering questions
PEK _KO1-PEK_KO08 | discussions, written tests,
e-tests
F2 PEK_WO01-PEK W17, | Oral and written exam
PEK_UO01-PEK_U22,
PEK_KO03-PEK K07

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] D. Halliday, R. Resnick, J. Walker, Podstawy figytom 1. i 2., Wydawnictwo Naukow

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

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

Wydawnicza SCRIPTA, Wroctaw 1999-2003.

SECONDARY LITERATURE:
[1] J. Massalski, M. Massalska, Fizyka dlayinieréw, cz. 1., WNT, Warszawa 2008.
[2] J. Orear, Fizyka, tom 1., WNT, Warszawa 2008. )
[3] Z. Kleszczewski, Fizyka klasyczna, Wyd. Politeclilgskiej, Gliwice 2001.

[4] L. Jacak, Krotki wyktad z fizyki ogodlnej, Oficyna Wawnicza PWr, Wroctaw 2001,

podrcznik dosgpny na stronie Dolribaskiej Biblioteki Cyfrowej.

[5] K. Sieraiski, K. Jezierski, B. Kotodka, Wzory i prawa z djgniami, cz. 1. i 2., Oficyn
Wydawnicza SCRIPTA, Wroctaw 2005; K. Siaski, J. Szatkowski, Wzory i prawa
objasnieniami, cz. 3., Oficyna Wydawnicza SCRIPTA, Waye 2008.

[6] W. Salejda, M.H. Tyc, Zbior zadaz fizyki, Wroctaw 200101 podgcznik internetowy
dostpny pod adresefmttp://www.if.pwr.wroc.pl/dokumenty/jkf/listamechia. pdf.

[7] W. Salejda, R. Poprawski, J. Misiewicz, L. Jacaizyka dla wyszych szkot technicznyc
Wroctaw 2001; dospny jest obecnie rozdziat Termodynamika pod adre
http://www.if.pwr.wroc.pl/dokumenty/podreczniki &leoniczne/termodynamika.pdf

[8] Witryna dydaktyczna Instytutu Fizyki PWhittp://www.if.pwr.wroc.pl/index.php?menu=studi

zawiera duay zbior materiatow dydaktycznych
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SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

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




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT

Physics

| FZP1058

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

geodesy and cartography

Correlation betweer]
subject educational

SUBJECT effect and SUBJECT Programme | Teaching tool
EDUCATIONAL ;
educational effects| OBJECTIVES content number
EFFECT . )
defined for the main
field of study
PEK W01, PEK_W02
PEK_ W03 K_Wo04 Cil.1 Lec 1, Lec 2 N1, N5
PEK W04, PEK_WO05 N1, N5
PEK W06 K_Wo04 Cl1 Lec 2, Lec 3
PEK W07 K_ W04 Cil.1 Lec 4, Lec 5 N1, N5
PEK W08 K_Wo04 Cl1 Lec5-Lec 8 N1, N5
PEK W09 K_ W04 Cl.1 Lec 8-Lec 9 N1, N5
PEK W10, PEK W11 K_Wo04 Cl1 self-study N6
PEK W12, PEK_ W13 i
PEK W14 K_Wo04 C1.2 Lec 10-Lec12 N1, N5, N6
PEK W15, PEK_W16
PEK W17 K_Wo04 C1.3 Lec 13-Lec 15 N1, N5, N6
PEK _UO01, PEK_UO02, N2, N3, N4,
PEK_U03 K_U06 c2.1 Lab 1 N5. N6
PEK _UO04, PEK_UOQ5, N2, N3, N4,
PEK_UO06, PEK_UOQ7, K_U06 c2.1 Lab 2, Lab 3 N5, N6
PEK U08
PEK_UO07, PEK_UQS, N2, N3, N4,
PEK_U09 K_U06 c2.1 Lab 4, Lab 5 N5. N6
PEK U10, PEK _U11 K_U06 c2.1 Lab 6 NZ,\’I:S\IBI\’IQM’
PEK U12, PEK _U13, N2, N3, N4,
PEK U14 K_U06 c2.1 Lab 7, Lab 8 N5. N6
N2, N3, N4,
PEK U15 K_U06 c2.1 Lab 9 N5, N6
PEK U16 K_U06 c2.1 self-study N6
N2, N3, N4,
PEK U17 K_U06 c2.2 Lab 10 N5, N6
N2, N3, N4,
PEK U18 K_U06 Cc2.2 Lab 11 N5, N6
N2, N3, N4,
PEK U19 K_U06 c2.2 Lab 12 N5, N6
PEK U220, PEK_U21, Lab 13, Lab 14, N2, N3, N4,
PEK U22 K_LI06 c2.3 Lab 15 N5, N6
Lec 1-Lec 15
PEK_KO1-PEK_KO08 K_K01-K_KO07 c3 Lab 1-Lab 15 N1-N6




SEMESTER 3

FACULTY OF GEOENGINEERING, MINING AND GEOLOGY

SUBJECT CARD

Namein Polish: Geodezyjne Pomiary Szczegotowe |l
Namein English: Surveying Il
Main field of study: geodesy and cartography
L evel and form of studies: 1*' level, full-time

Kind of subject: obligatory
Subject code: GKG3052
Group of courses. NO

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

For a group of courses mark
(X) for the final course
Number of ECTS points 2 2 1

including number g 15 1

ECTS points fqg
practical (P) class
including number ¢ 0,7 0,7 0,7

ECTS points fodirec
teacherstudent conta

(BK) classe

)

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES
1. Possesses basic knowledge about The National Re&r8patial System arithe geodet

coordinate systems used in Poland.

2. Is able to discuss the rules of the classificattdna geodetic control network and th

importance in geodet

3. Is able to describe the rules of the densitg geodetic control network (horizontal and ver

control network).

4. Is able to discuss th@m, the scope and the technology of mapping ssr¢egluding thos
made for the purposes of the inventory of terratodievelopment).

ic works.

5. Is able to characterise the cartographic rulesinfey results.
6. Is able to use a computer and Windows-compatildgrams.

eir



SUBJECT OBJECTIVES
C1 Familiarizing students with the design principlésdetailed geodetic control networks (horizo
and vertical), with the available educational resea and the engineering documentation.
C2 Studying the measurement technology appliechdutie measurement procesdefailed geodet
control networks, studying the methods of initialalysis of a design accuracyhe rules ¢
measurement results compilation as well as theiggreadjustment using the method of leastasg
programme.
C3 Familiarizing students with the satellite measugnt technology using GNSS receivers &g
kinematic measurement technique: RTK and RTN.
C4 Studying the rules of the transformation of dimates and transformations between the gix
coordinate systems used in Poland.
C5 Consolidating the rules of doing typical engneggworks concerning geodesy and cartograp
particular stages of a contract fulfilment: the lgsia of the available matettaand the required resu
the selection of measurement technologies, the tatiom of measurement results and providthg

engineering documentation.

SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK_WO01 Knows the design principles of: detailedigal control networks, accacy evaluation, th
compilation of measurement data and the preparafitine engineering documentation.

PEK_WO02 Knows the design principles of: detailedizantal control networks, accuracy evaluat
the compilation of measurement data and the préparaf the engineering documentation.

PEK_WO03 Can characterise the measurement techeelogied during the measurement of verticg
horizontal geodetic control networks (especialltaded control networks).

PEK_WO04 Knows the satellite measuremenh@ples GNSS using the kinematic measure
technique: RTK and RTN.

PEK_WO05 Knows the principles of the coordinatesdfarmations (the Helmert transformation an
affine transformation) as well as the principles tbeé transformations between getid
coordinate systems used in Poland.

relating to skills:

PEK_UO1 Can design a detailed vertical control oetwon a topographic baseap and can prepd
the adequate engineering documentation.

PEK _UO02 Can design a detailed horizontal contrtlvogk on a topographic baseap and can prepg
the adequate engineering documentation.

PEK _U03 Can make measurements and calculationsedpplhile establishing geodetic con
networks: angular measurement methods, the distaacetion into the 2000 systesgcentri
measurements and the measurements of the cooslivettgork transfer.

PEK_UO04 Can carry the initial analysis of the aecyrof the constructed control network usir
geodetic measurement program. After that the stuckem precisely adjust geodetic contr
network using the method of least squares.

PEK_UO5 Can plan and carry out mapping surveys gusBNSS receiver and the kinem
measurement technique: RTK and RTN.

PEK _UO06 Can use the measurement data to do aldifgiation model ira geodetic program and ¢
use it to calculate the volume.

PEK _UO7 Can perform the transformation of the cowmtds using the Helmert method (apply
Hausbrandt's correction) and an affine transforomatiThe student can also recalculate
coordinates of points between the coordinate systesad in Poland.

PEK_U08 Can plan and make a measurement, can @ortip@l obtained results, make neceq

de



calculations, prepare a map and engineering dociati@m required to make a map for Ig
and design purposes.

relating to social competences:

PEK_KO1Can define the role of geodesy and the datdh of spatial information systems in
coordination and optimization of: the engineerirggidn, the investment construction and
public services.

PEK_KO02 Can wik individually and in a measurement and intergicary team. The student can §
compile the obtained results and presents thenfomaof electronic and paper documentation.

PEK KO3 Develops the self-evaluation and self-adrgkills, is aware ofegal responsibility of th
effects of his work.

PEK _KO04 Develops his skills and competence throcgmstant professional sedfiucation includin
interdisciplinary self-education.

PROGRAMME CONTENT

Form of classes - lecture Number
of hours

Lec 1 |Designing detailed vertical control networks: the meament technology, t 2
compilation of results, the engineering documeaiati

Lec 2 |Designing detailed horizontal control networks: ttessical and satellite techniq 2
of establishing geodetic control networks, the pagiing documentation.

Lec 3|The measurement of detailed horizontal control petes angular measurem 4
methods, eccentric measurements, the transformatithre coordinates, the dista
reduction into the map projection surface, andiethods of accuracy analysis.

Lec 4 |Processing and updating analogue maps (scanniliigratian), supplementing t 3
content of maps with the measured terrain detailsyprid map), vectorization o
master map, electronic maps. Maps for design ayal frurposes.

Lec 5|Methods of calculating the area and the volumejgéadl elevation model, a 3 2
map, the geodetic control and measurement systeetsta operate the construc
equipment.

Lec 6|The transformation of the coordinates ngsithe Helmert method (applyi 2
Hausbrandt’s correction) and an affine transforamatifransformations between
geodetic coordinate systems used in Poland.

Total hours 15
Form of classes- laboratory Number
of hours
Lab 1 [Organizational issues. Horizontal angle measuremeithods. 4
Lab 2[The measurement of a geodetic control network iforan of a linearangulaj 2
network
Lab 3 [Mapping surveys using GNSS receiver and the kinematasurement technique 4
RTK and RTN.
Lab 4 [Network coordinates transfer of an inaccessiblatpoi 2

Lab 5[The transformation of the coordinates using the nidel method (applyir 2
Hausbrandt's correction) and an affine transforamatiThe transformations
coordinates in C-geo program between the geodemrdmate systems used
Poland.

Lab 6 [Crediting. 1

Total hours 15




Form of classes - project Number
of hours

Proj 1|Organizational issues. Designing a detailed veromtrol network, class IV ( 2
topographic maps with a scale of 1:10000.

Proj 2|Designing a detailed horizontal control networkseléV on topographic maps w 2
a scale of 1:10000.

Proj 3|The initial analysis of the designed detailed ocmintmetwork andthe precis 4
adjustment of a horizontal control network in C-ggogram in a form of a linear-
angular network

Proj 4|Creating a digital elevation model and calculating volume of the earth’s mass 1
C-geo program.
Proj 5{The compilation of the measurement data, makinguéations and prepari 4

graphic documentation in order to make a map fgalland design purposes.

Proj 6{The compilation of data from eccentric measurements

Proj 7 [Crediting.

Total hours 15

TEACHING TOOLSUSED

N1.Traditional lecture with multimedia presentaton

N2. Exam — theoretical part (written and oral).

N3. Exam — practical part.

N4. Land surveying using geodetic equipment.

N5. Compilation of geodetic data (analytical andpdyic).

N6. Computerized compilation and processing ofgitaghic and descriptive geodetic data.
N7. The repa or basic trig data on the performed measuremenitsther group work activities in
paper form.

N8. The electronic report on calculations andfapgic files (raster or vector).
N9. The evaluation of the reports and basic triggda

N10. A short written test.

N11. Individual work — the continuation of group ko

N12. Office hours.




EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

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

F1. Grades from the theoretical exam (N2).

PEK_WO1-PEK_WO5, F2. Grades from the practical exam (N3).

PEK_UO1-PEK_UOS,

F, P P1. Final grade from the examsrthmetic mea
PEK_KO01, PEK_KO04 F1 and E2.
F3. Grades from the reports and basic trig
i (N5 — N9, N11, N12).
PEK_UO1-PEK_U08, F4. Grades from the written tests (N10).
F, P PEK_KO02, PEK_KO03 .
- - P2. Final grade from the laboratory classes —
arithmetic mean F3 and F4.
F5.Grades from the reports and basic trig
(N5 — N9, N11, N12).
PEK_UO0O1-PEK_UO08, ,
F p PEK_K02, PEK_KO03 F6. Grades from the written tests (N10).

P3. Final grade form the projects - arithmetic

mean F5 and F6.

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1]
[2]
[3]
[4]
[5]
[6]
[7]
[8]
[9]

[10] Osada E., Wyktady z geodezji i geoinformatyki 3n@sy geodezyjne, Wyd. UxLan, Wroct
[11] Rozporadzenie MSWIA z dnia 15 kwietnia 1999 r. w sprawahmnyznakéw geodezyjnyd

[12] Rozporadzenie MSWIA z dnia 9 listopada 2011 r. w sprawiandardow techniczny

[13] Rozporadzenie RM z dnia 8 sierpnia 2000 r. w sprawiéspaowego systemu odnies

[14] Zabek J., Geodezja |, wyd. 6, Oficyna Wydawnicza RVérszawa 2012

SECONDARY LITERATURE:

Cwiczenia z geodezji I, red. J. Beluch, Wydawnict@H, Krakow 2007

Cwiczenia z geodezji Il, red. J. Beluch, Wydawnictw@H, Krakow 2008

Jagielski A., Geodezja |, Wydawnictwo Geodpis, Knak2005

Jagielski A., Geodezja Il, Wydawnictwo Geodpis, kéwa 2007

Kosinski W., Geodezja, Wydawnictwo Naukowe PWN, Warsza@h?

Lamparski J.Swiatek K., GPS w praktyce geodezyjnej, Wydawnictwol Gé&towice 2007
Osada E., Geodezja, Oficyna Wydawnicza PWr, Wro@&ao2

Osada E., Wykiady z geodezji i geoinformatyki 1wlliacja, Wyd. UxLan, Wroctaw 2010
Osada E., Wykfady z geodezji i geoinformatyki 2cHiaetria, Wyd. UxLan, Wroctaw 2010

2010

grawimetrycznych i magnetycznych
wykonywania geodezyjnych pomiaréw sytuacyjnych isakagciowych oraz opracowywar
i przekazywania wynikéw tych pomiaréwdo pastwowego zasobu geodezyjn

i kartograficznego

przestrzennych

[1]

[2]
[3]

Czerw A., Durlik B., Hryniewicz M., Ge&nglish. §zyk angielski dla studentéw geods
i inzynierii srodowiska, Wydawnictwa AGH, Krakow 2010

Geodeta - Miegcznik geoinformacyjny. Wydawnictwo Geodeta Sp.@,dVarszawa
Hycner R., Dobrowolska-Wesotowska W., Geodesysveying and professional eth

nt



[4]
[5]
[6]
[7]

[8]
[9]

[10] Wolski B., Ta C., Geodezja itynieryjnobudowlana, Wydawnictwo Politechniki Krakowski
[11] Wysocki J., Geodezja z fotogrametii geomatylg dla irnzynierii i ochronysrodowiska oral
[12] Polskie Normy i standardy techniczne z zakresu ggodkartografii

[13] http://www.geoforum.pl
[14] http://www.gugik.gov.pl

Wydawnictwo Gall, 2008

Jagielski A., Rysunki geodezyjne z elementami togfiigi kartografii, Wydawnictw
GEODRPIS, Krakoéw 2008

tyszkowicz A., Lyszkowicz S., Surveying, Oficyna \@awnicza Politechniki Warszawsk
Warszawa 2010

tyszkowicz S., Podstawy geodezji, Oficyna WydawaicPolitechniki Warszawskig
Warszawa 2011

Przeghd Geodezyjny — Miestznik Stowarzyszenia Geodetdéw Polskich. Wydaw. &igN®T
Przewtocki S., Geodezjazynieryjno-drogowa, Wydaw.Naukowe PWN, Warszawa 2009
Przewtocki S., Geomatyka, Wydawnictwo Naukowe PWikrszawa 2009

Krakéw 2008

budownictwa, Wydawnictwo SGGW, wyd. VII, Warszawz08

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

dr inz. Zbigniew Muszynski, zbigniew.muszynski@pwr .wr ac.pl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT

Surveying ||
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
geodesy and cartography
SUBJECT Correlation between subjectf SUBJECT | Programme content Teaching
EDUCATIONAL educational effect and OBJECTIVES tool
EFFECT educational effects defined far number
main field of study
Lec 1, Lab 3, N1-N3,
PEK_ W01 K_W04, K_W07 C1,C5 Proj 1, Proj 3, N11, N12
Lec 2, Lec 3, N1-N3
PEK_ W02 K_W04, K_W07 C1, C5 Lab 1 - Lab 4, !
. . .1 N11, N12
Proj 2, Proj 3, Proj 6
K_WO04, K_W06 Lec 3, N1-N3
PEK_WO03 K_WO07, K_ W09 C2,C5 Labl-labd, | 17 N1
- — Proj 2, Proj 3, Proj 6
Lec 2, Lec 4, N1-N3
PEK W04 K_WO01, K W04, K_W07, C3,C5 Lec 5, Lab 3, !
: . N11, N12
Proj 4, Proj 5
K_WO01, K_W04, N1-N3,
PEK_WO05 K W07, K_ W22 C4,C5 Lec 6, Lab 5 N11, N12
PEK _UO1 K_U04, K _U10, K U21 C1, C5 Lec 1, Proj 1 NNéNNfZ
PEK U02 K _U04, K U10,K U21 C1, C5 Lec 2, Proj 2 -N12
Lec 3
K_U04, K_U05, K_U09, ’ i
PEK _UO03 K U10 K U12 K U2l C2,C5 Labl, Lap 2, Lab 4] N1-N12
- - - Proj 6
Lec 1-Lec 3, N1-N3,
PEK _U04 K_U01, K_U08, K _U10 C2,C5 Proj 3, Proj 5 N5-N12
K_U04, K_U09, K U12, Lec 2, Lec 6,
PEK_UO05 K U21 C3,C5 Lab 3. Proj 5 N1-N12
. N1-N3,
PEK_UO06 K_U01, K_U03, K _U10 C3,C5 Lec 5, Proj 4 N5-N12
PEK_UO07 K_U05, K_U09 C4, C5 Lec 6, Lab 5, Prqj N51NNf2
K_U01, K_U03-K_U05, . N1-N3,
PEK_UO08 K_U10, K_U21 C3,C5 Lec 4, Proj 5 N5-N12
PEK K01 K_K03 Cl1-C5 Lec 1-Lec 6 N1-N1p
PEK_KO02 K_K03, K_K04 cl1-c5 Labl-Lab 6, | \y N1
- - - Proj 1-Proj 7
PEK_K03 K_K03-K_K05 cl1-C5 Lab 1-Lab 6, | \y N1
— — — Proj 1-Proj 7
Lec 1-Lec 6,
PEK K04 K_KO01, K_K06 Cl1-C5 Lab 1-Lab 6, N1-N12
Proj 1-Proj 7




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY

SUBJECT CARD

Name in Polish:Rachunek Wyréwnawczy |
Name in English: Adjustment Calculations |
Main field of study: geodesy and cartography
Level and form of studies:1% level, full-time

Kind of subject: obligatory
Subject code:GKG3053
Group of courses:NO

Lecture Classes Laborator Project Seminar
Number of hours of organized
classes in University (ZZU) 15 30
Number of hours of total
student workload (CNPS) 90 60
Form of crediting crediting | crediting
with grade | with grade
For a group of courses mark
(X) for the final course
Number of ECTS points 3 2
including number of
ECTS points for 1
practical (P) classe|
including number of
ECTS points for direct
1

teacher-student contact 3

(BK) classe

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1. The student has knowledge of differential and irdegalculus
2. The student can adopt mathematical statistics @notsses (mean, median mode)

SUBJECT OBJECTIVES

C1 Learning principles of geodetic observations detvelopment
C2 Learning methods of observations adjustment
C3 Acquiring practical skills of horizontal and tieal networks levelling

C4 Understanding the principles of selection meshofisurveying measurements for the comp

accuracy

lex



SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_WO01 The student knows the theory of errorsevbilrveying
PEK_WO02 The student has basic knowledge concesungey data development and the selectig
measurement methods for complex accuracy measutemen
PEK_WO03 The student knows the rules of adjustméatjoally and unequally-accurate observatio
PEK_WO03 The student has knowledge concerning tageusf statistical inference in the equaliza
account

relating to skills:
PEK _UO1 The student can equal equally and unegaattyrate measured data
PEK _UO02 The student can select the method of mieasiar the complex accuracy

relating to social competences:

PEK KOl The student understands the principles wfeasurement errors formation and tk
elimination from surveying observations

PEK_KO02 The student can formulate and share knayeledoncerning equalization account

n of

on

neir

in

different aspects and fields of technical knowledge

PROGRAMME CONTENT

Number

Form of classes - lecture
of hours

Matrix algebra, basic operations with matricesgise matrices, matrix systems 1

Lec 1l .
of equations

Analysis of measurement error. Systematic errors méasurements:
Lec 2 |instrumental and environmental and random measuneereors. The average 2
value.

=

Variances and covariances of the measurementstgedWerage error d@
Lec 3 |arithmetic mean. Average errors of a deviation. rAge error of a single 2
measurement. Compliance test results. Histograms$an curve.

=

Confidence level. Normal distribution. Statisticalompliance test d
Lec 4 |measurement results. Covariances of the obsergatidihe correlatio
coefficients.

=)
N

[72)

Error calculation of observational function. Theghti of random error
transferring. Gain in height error. Elevation errblorizontal distance errg
Coordinates errors and their covariance. Pointtiposerror. Error matrix of
point position. Paoint position error in any directi

.ﬁ

Lec 5

Curve and ellipse of the point position error. Griggnterpretation. Eclipse of
Lec 6 |point position confidence. Analysis of the poinsjiion error in the orthogonal 2
and pole methods, and in the linear and angularsattion

Alignment of single point intersections: linear tiple backward intersectio
Lec 7 |angular-linear forward intersection, angular-linebackward intersection.
Alignment of a sequence and polygonal networknatignt of high network

[ R
N

Alignment of horizontal and high network withouta@rpoints coordination and

Lec8 taking into account errors of coordination points.

Total hours 15




Form of classes - laboratory Number
of hours
Lab 1 | Implementation of 20 distance measuremeniisgumtal station and thejr 2
development the histogram and Gaussian curve.
Lab 2 | Implementation of 6 distance measurements;zddal direction and 2
horizontal angle using a total station and calindgtheir average errors.
Lab 3 | Determination of covariance and correlatiopefficients measuring the 2
distance, direction, and the horizontal angle
Lab 4 | Implementation of single distance measurembntizontal direction and 2
vertical angle together with recording of instrurnbaright and reflector pole
and the derivation of equations and calculatiorthis basis: gain of the error,
the error in height, horizontal distance error,
Lab 5 | Calculation of the measured point coordimakers and their covariance 2
Lab 6 | Calculation of the position error, the pasiterror in azimuth of 60 degrees, 2
Lab 7 | Calculation of the ellipse shaft error anokirhg error ellipses. 2
Lab 8 | Derivation of formulas and calculation cooates errors and their covarianice 2
and the error in the position of the orthogonalhodt
Lab 9 | Derivation of formulas and calculation cooates errors and their covariance 2
and the error in the position of the pole method.
Lab 10 | Alignment the measured point by multipleénbackward intersection. 2
Lab 11 | Alignment the measured point by angulardim@ackward intersection. 2
Lab 12 | Alignment the measured point by angulardirferward intersection. 2
Lab 13 | Alignment of traverse. Horizontal networkigament (containing angles, 2
directions and distances)
Lab 14 | Striking out the error ellipse and the cdefice ellipse of the aligned 2
horizontal network
Lab 15 | Accuracy surveying analysis, selecting thprepriate method to set up the 2
measurement accuracy
Total hours 30

TEACHING TOOLS USED

N1. Type of lectures - traditional, illustrated kinultimedia presentations with the usage of au

visual equipment
N2. Preparation of reports from laboratory tasks.
N3. Duty hours

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

dio-

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

Educational effect
number

15

Way of evaluating educational effect achievem

ent

topics

laboratories

P1 PEK _WO01-PEK_WO04| P1 passing final test from tlserg scope of
material
F, P2 PEK_UO1-PEK_UO2| F1 grade from written test®ncerning

knowledge of particular laboratory groups

F2. Grade from reports concerning particu

of

ar

P2.Final grade (mean of F1 and F2)




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Wisniewski Z. Rachunek wyrownawczy w geodezji. Pub. M\DIsztyn 2005
[2] Osada E. Geodezja. Oficyna Pub. PWr., Wroctaw 2002

[3] Adamczewski Z. Rachunek wyrownawczy w 15 wyktada©ficyna Pub. PW, Warszawa

2007

[4] Osada E. Wyktady z geodezji i geoinformatyki. Ospa&odezyjne. UxLan, Wroctaw 2010
[5] Baran L. W. Teoretyczne podstawy opracowania wymigpmiaréw geodezyjnych. PW

Warszawa 1999

SECONDARY LITERATURE:

[1] Adamczewski Z. Teoria bilow dla geodetéw. Oficyna Pub. PW, Warszawa 2005
[2] Osada E. Analiza, wyréwnanie i modelowanie Geo-RanyPodecznik elektroniczny

programu Mathcad dla Windows 98. Pub. AR, Wrocl®88
[3] Materiaty z wyktadu

=

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

dr inz. Tadeusz Glowacki, tadeusz.glowacki@pwr.wroc.pl

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Adjustment Calculations |

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

geodesy and cartography

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

EFFECT educational effects defined fo

main field of study

PEK W01 K_WO06 Cl,C4 Lec 1-Lec 4 N1, N3

PEK W02 K_WO06 C1,C2 Lec 5-Lec 6 N1, N3

PEK W03 K_WO06 C3 Lec 2-Lec € N1, N3

PEK W04 K_WO06 C4 Lec 2-Lec € N1, N3

PEK U01 K_U08 C1,C2,C3 Lab 1-Lab 14 N2, N3

PEK U02 K_U08 Cc4 Lab 15 N2, N3

PEK K01 K_K01 Cil-C4

PEK K02 K_KO07 Cil-C4




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Namein Polish: Geodezja laynieryjna |
Name in English: Engineering Surveys |
Main field of study: geodesy and cartography
Level and form of studies: 1% level, full-time
Kind of subject: obligatory
Subject code: GKG3054
Group of courses: NO

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

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

Number of ECTS points 1 2

including number of
ECTS points for 1
practical (P) classe|

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

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES
1. The student has a theoretical knowledge concewoogdinate systems used in geodesy.

2. The student has knowledge and skills concerningl usgts, their conversion and basic

geodetic calculations.
3. The student has knowledge and skills concerningislage of basic surveying instruments.
4. The student has knowledge and skills concerningtailéd measurements and creation
basic map.
5. The student has basic knowledge of measuremenicewmtr

of a

SUBJECT OBJECTIVES
C1 Presentation of theoretical knowledge in thddfief engineering objects displaceme
measurements
C2 Presentation of theoretical knowledge in thig fif geodesic investment processes
C3 Presentation of theoretical knowledge in thiel fo# inventory measurements for construction
C4 Acquisition of practical skills in the field displacement measurements of engineering object
C5 Acquisition of practical skills in the field afeodesic investment processes
C6 Acquisition of practical skills in the field ofventory measurements for construction

2Nt




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_WO01 The student can characterise issues relatethe displacement measurements
engineering objects
PEK_ W01 The student can characterise issues rafagebdesic investment processes
PEK_WO01 The student can characterise issues rafaiagdentory measurements for construction

relating to skills:

PEK_UO1 The student can make precise periodic meamnts and calculate the vertical ;
horizontal displacements

PEK _U02 The student can design and implement atmmtion-assembly matrices, and perforr
locational stakeout

PEK_UO3 The student can perform inventory measunésref ground engineering facilities

of

and

PROGRAMME CONTENT
Form of classes- lecture Number
of hours
Lec 1 EIements_ of p_o_nstruction. General characteristiasd aclassification of 2
construction facilities
Lec 2 Measurements of vertical and horizontal displacdmerbuildings safety 2
assessment
Lec 3 | Geodesic realisation of investment processes 2
Lec 4 | Cartographic materials used in geodetic realisaifanvestment processes 2
Internal and external construction-assembly madrigealysis of the accuracy of
Lec5 . : ) 2
setting out matrices and stakeout construction.
Lec 6 | Locational stakeout, constructional geodsdiwvice 2
Lec 7 | Determination of design buildings deviatians! industrial devices 2
Lec 8 | Inventory measurements for construction 1
Total hours 15
Form of classes - laboratory Number
of hours
Lab 1 | Familiarizing with the equipment for preciseelling 1
Lab 2 Measurements of vertical displacements, output woreasent, contro >
measurements

Familiarizing with the equipment for precise anbiemar measurements.
Lab 3 | Measurement of horizontal displacements, output sonesnent, contro| 2
measurements

=1

The development of vertical displacement measuré&ndine development ¢

Lab 4 horizontal displacement measurements.

Lab 5 | Control measurements of elongated objects. Combesurements of slender 2
objects.

Lab 6 | Project of a setting out matrix. Preparatidndocumentation and staking out 2
drawings. Development of a setting out matrix aamdlities staking out.

Lab 7 | Transferring structural indicators on repaitfloors. Transferring high on 2
another floors.

Lab 8 | Post-completion measurements. 2

Total hours 15




TEACHING TOOLSUSED

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

N3. Preparing own written semester work on a giegic.

N4. Conduct and preparation of laboratory taskentsp

N5. 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)
F,P PEK _WO01- PEK_WO03 F1- written exam grade

F2 Grade from a semester written test.
P1 Final grade from the lecture (weighted m
of F1 - 80% and F2 - 20%)

ean

F,P PEK UO01- PEK _U03 F3 Grade from performingsk tand a written
report

F4- written test grade

P2 - Final grade from a laboratory (weighted

average of F3 - 50% and F4 - 50%)

PRIMARY AND SECONDARY LITERATURE
PRIMARY LITERATURE:

[1] Witold Prészwiski, Mieczystaw Kwaniak, Podstawy geodezyjnego wyznaczania

przemieszcae Pogcia i elementy metodyki, Oficyna Wydawnicza Politeiki
Warszawskiej, 2006.

[2] Jan Gocat, Geodezjazynieryjno-przemystowa cz. Il, AGH Publishing, 2009.

[3] Praca zbiorowa — ,Geodezjazimieryjna” t. 1, 2 i 3, Pub. PPWK, Warszawa 199®4.

SECONDARY LITERATURE:

[1] Praca zbiorowa pod redakdr. Roli — ,Geodezja itynieryjno-przemystowa”, wyktady cz.
II'i 1, skrypt AGH Krakow 1985.

[2] Praca zbiorowa pod redakcjl. Ponikowskiego — Gwiczenia z geodezji itynieryjno-
przemystowej”, cz. I, Il'i lll, Pub. PPWK Warszawa72.

[3] K. Kamieaska-Czy, M. Pekalski — ,Wybrane dzialy geodezji zimieryjnej”, Pub.
Politechniki Warszawskiej Warszawa 1982.

[4] T. Lazzarini — Geodezyjne pomiary przemiesacbeidowli i ich otoczenia”, Pub. PPW
Warszawa 1979

K

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

dr inz. Piotr Grzempowski, piotr.grzempowski@pwr .wroc.pl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT

Engineering Surveys|

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

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

EFFECT effect and educationa

effects defined for main

field of study

PEK_WO01 K_W08 C1 Lec1,Lec?2 N1, N2
PEK_W02 K_WO08 Cc2 Lec 3-Lec 6 N1, N2
PEK_WO03 K_W08 C3 Lec1,lec8 N1, N2, N3
PEK_UO1 K_Ull C4 Lab 1-Lab 8 N2, N4
PEK_U02 K_Ul1 C5 Lab 9-Lab 12 N2, N4
PEK_UO03 K_Ull C6 Lab 13 N2, N4




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Name in Polish: Bazy danych
Name in English: Data Bases
Main field of study: geodesy and cartography
Level and form of studies:1%level, full-time
Kind of subject: obligatory
Subject code:GKG3055

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 60
Form of crediting crediting crediting

with with grade

grade

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

Number of ECTS points 1 2

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

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

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1. The student has knowledge of basic programmingnguage C, can independently write
calculation procedure which is unconditional andditional

2. The student can describe a function, a loop andition in any programming language

\

SUBJECT OBJECTIVES

the

C1 Giving knowledge necessary to solve specifiksasd learning the principles of operation and

information exchange in a relational database.
C2 Understanding the construction methods of ldgind physical database structure.
C3 Understanding the principles of communicatiothwlatabases — SQL.
C4 Understanding the principles of remote databdsanistration - PHP, CSS, HTML.




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

PEK_WO01 The student has basic knowledge of the tami®n, administration and database

management, can recognize types of databases, khewistabase structure elements
PEK W02 The student knows the rules and syntagdostructing database query based on SQL
PEK_WO03 The student has knowledge of relationalluige remote administration

relating to skills:

PEK UO01 The student can develop logical and physitacture of local and relational database, is

able to construct a table, relationship, form asqbrt.
PEK UOQ02 The student can enter information intodatabase
PEK _UO03 The student can create simple or compléabdae query based on communication with
relational database SQL
PEK_UO4 The student can remotely manage the daalsasg PHP, HTML, CSS and JAVA

relating to social competences:

PEK_KO1 The student understands the principlesatdlthse management and the value of databases

for information management
PEK K02 the student is able to formulate and toreshanowledge concerning database usag
different aspects and fields of technical knowledge

PROGRAMME CONTENT
Form of classes - lecture Number
of hours
Database Management Systems - general introducimh definitions, basic
Lec1 ; 1
database objects
Local and distributed databases, database strectieehnology of relational
Lec 2 : 2
database client-server
Lec 3 SQL - query language for database, basics, quéesign, syntax, parts of inquiry 5
mandatory and optional elements of query
Operations on the data in a database - addingtirgleipdating, viewing records
Lec 4 . 2
using SQL
Lec 5| Simple and complex query for a database,arsgtadministrative queries 2
Lec 6 | Database administration - broadcasting, eitgrand deleting permissions 2
Lec 7 Remote communication with the usage of programnmguages PHP, HTML, 5
CSS scripts, Java and XML
Lec 8 using ready-made scripts to a database managematshase generators and 5
database queries generators
Total hours 15

e in



Form of classes - laboratory Number
of hours
Lab 1 | MS Access Administration - setting up tabfganary key definitions, data types, 2
data types limits
Lab 2 | Input and output of data to MS Access dawb#&srms, queries, reports 2
Lab 3 | SQL queries in the local database - the wtrecof query, syntax, limits, 2
conditions, grouping, sorting
Lab 4 | Distributed databases - MySQL, access andirégtmation, database structure 2
management, setting up tables, definitions of prynaand foreign keys, updating
the structure of tables. SQL language in MySQL
Lab5 | HTML and PHP scripts to communicate with &atrenal database, writing and 2
performing scripts, development of forms and reptot data exchange
Lab 6 | Commercial and free packages to the Intesastice of the databases based| on 2
PHP / HTML / MySQL / CSS / JAVA
Lab 7 | CSS, Java as a tool to supporting the wotlk data in a database 2
Lab 8 | XML in work with geoinformation data - basioé maps development based on 1
data from a database
Total hours 15
TEACHING TOOLS USED
N1. Type of lectures - traditional, illustrated Wwitmultimedia presentations with the usage of ay

visual equipment
N2.

N3.

N4. Duty hours

Performing an individual database project irtalo base, entering the date, informat
management, implementation to a distributed databas
Preparation of reports from laboratory tasks.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

dio-

ion

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

Educational effect
number

Way of evaluating educational effect
achievement

semester)
P1 PEK_WO01-PEK_WO03| P1 passing final test from therg scope of
material
F, P2 PEK _UO01-PEK U04| F1. Grade from reports artd tase projec

performance
F2. Grade from reports concerning particy
laboratories of data base management
F3 Grade from implementation of data basé
distributed data base

F4 Grade from remote management
distributed data base

—

lar

2 to

of

P2.Final grade (mean of F1-F4)




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] M. Groszek: ,ABC Access 2007 PL” He]ion, 2007
[2] M. Lis: ,MySQL. Darmowa baza danyciwiczenia praktyczne” Helion 2006.
[3] M. Wandschneider: ,PHP i MySQL. Tworzenie aplika®jiWwW” Helion 2006.

SECONDARY LITERATURE:

[1] W. Dudek: ,Bazy danych SQL. Teoria i praktyka” Helj 2006
[2] Materialy z wyktadu
[3] Internet np. php.net, mysqgl.com, www, microsoft.com

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

dr inz. Tadeusz Gtowacki, tadeusz.glowacki@pwr.wroc.pl

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT

Data Bases
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
geodesy and cartography

SUBJECT Correlation between subject J SUBJECT | Programme| Teaching
EDUCATIONAL | educational effect and educational OBJECTIVES| content | tool number
EFFECT effects defined for main field of study
PEK_WO01 K_W10 C1, C2 Lec 1-Lec/]3 N1
PEK_W02 K_W10 C2, C3 Lec 3-Lec|6 N1
PEK_WO03 K_W10 C4 Lec 7-Lec B N1
PEK_UO01 K _U13 C2 Lab 1 N2-N4
PEK_U02 K_U13 C3 Lab 2-Labi3 N2-N4
PEK_UO03 K_U13 C3 Lab 3-Lab¥4 N2-N4
PEK_U0O4 K_U13 C4 Lab 5-Lab{8 N2-N4
PEK K01 K_KO07
PEK_ K02 K_KO07




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY

SUBJECT CARD

Name in Polish: Elektroniczne Techniki Pomiarowe

Namein English: Electronic Measuring Techniques

Main field of study: geodesy and cartography

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

Kind of subject: obligatory

Subject code: GKG3048

Group of courses: NO

Lecture Classes Laboratory Project Seminar
Number of hours of organized
classes in University (ZZU) 15 15
Number of hours of total
student workload (CNPS) 30 30
Form of crediting crediting crediting
with grade with grade
For a group of courses mark
(X) for the final course
Number of ECTS points 1 1
including number of
ECTS points for 0,5
practical (P) classels
including number of
ECTS points for direct 1 0,5
teacher-student contact
(BK) classes

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES
1. Possess basic knowledge in the field of physicseipg such areas as: opti
Electromagnetism, acoustics and electrodynamics.
2. Has basic knowledge in drawing up results from gdodneasurements.
3. Is able to use basic geodetic equipment.
4. Knows the rules of altitude, angular, and lengtlasueements.

SUBJECT OBJECTIVES
C1 Overview of the rules of metrology in connectwith geodetic measurements.
C2 Overview of the usage of electromagnetic wawnesgeodetic measurements.

C3 Introduction to the design, the rules of fungithg of basic geodetic equipment. Drawing up the

results.

C4 Mastering the rules of measuring of the basarigéc equipment from the physical point of view

C5 Mastering the structure, rules of functioningl aneasuring of a laser scanner. Drawing up
results.

C6 Mastering the design, usage, and rules of megsof remote measuring geodetic systems.
C7 Overview and explanation of testing proceduocegiéodetic equipment.

the



SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK_WO01 The student is able to characterize basdesrof metrology in connection with geode
measurement.

PEK W02 The student is able to explain principlésnterpretation of the results from geode
measurements.

PEK_WO03 The student has a wide ranging knowledgéefilesign of basic geodetic equipment 3
as: range-finder, levelling instrument, theodolitasheograph and laser scanner.

PEK W04 The student knows and is able to charaetdhie rules of working with range-finde
levelling instruments, theodolites, tacheograpltslaser scanners.

PEK_ W05 The student is able to characterize equipmsed in remote measurements paying sp
attention to the design and use.

PEK_WO06 The student has knowledge of up-to-datedstals of testing geodetic equipment.

relating to skills:

PEK_UO1 The student is able to evaluate the acgushiceading the length with the use of ran
finder.

PEK UO02 The student is able to conduct range-ficdébration.

PEK_UO3 The student is able to perform an evaloatica measured angle.

PEK_UO4 The student is able to perform measurenveititighe use of laser scanner.

PEK _UO5 The student is able to verify the resultsmeasurements carried out with use of Iz
scanner.

PEK_UO06 The student is acquainted with the procesiof field testing of geodetic equipment.

PEK _UQ7 The student is able to perform a data in&won from geodetic equipment ontg
computer.

tic

ptic

uch

rs,

ecial

ge-

nser

PROGRAMME CONTENT
Number
Form of classes- lecture
of hours
Meteorology basics. Electromagnetic waves. Propagabf electromagnetic
Lecl : . 2
waves. Atmospheric refraction.
Lec 2 Design, range-finder classification, range measargm precision range >

measurement, range-finder calibration.

Lec 3 | Lasers—basic information, using lasers irdgsy. 2

Lec 4 | Design and function of levelling instruments (digiand laser)

Design and function of a tacheograph, digital aneyelling, the use and structyre

Lec S of refractors.

Field procedures connected with testing geodetigpegent in accordance with the

Lec7 up-to-date norms.

2
2
Lec 6 | Remote measurement systems in geodesy. 2
2
1

Lec 8

Total hours 15




Form of classes- laboratory Number
of hours
Lab 1 | Introduction 1
Lab 2 | Range-finders: measurement and calibration 2
Lab 3 | Tacheographs — measurement, collimation and irtahima defining angle 2
measurement
Lab 4 | Ground based laser scanner — functioning, measutgstaning, measurement >
Lab 5 | Ground based laser scanner — data transmissiomindyrap the results. 2
Lab 6 | Field procedures of testing equipment-lemglinstrument/range-finder 2
Lab 7 | Field procedures of testing geodetic equigriacheograph 2
Lab 8 | Data transmission from geodetic instrumelage(ling instrument, tacheograph), >
data format, data edition.
Total hours 15

TEACHING TOOLS USED

N1. Lecture supported by a shared discussion

N2. Multimedia presentations

N3. Office hours

N4. Self-study-individual student work on given mises
N5. Self-study — individual work outside the unisigy.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

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

=

end)

P1 PEK U02-PEK_UO08 F1 Written tasks evaluating estiis! knowledge

(50%).

F2 Correct answers from the exercises (50%).

P2 PEK WO01-PEK_WO06| Oral and written form of evailuat

ent



PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:
[1] Ptatek A., 1995, Elektroniczna technika pomiarowa Geodezji, Wydawnictwo AGH
Krakow.

[2] Wanic A., 2007, Instrumentoznawstwo geodezyjne émenty technik pomiarowych,

Wydawnictwo Uniwersytetu Warmisko-Mazurskiego, Olsztyn.
[3] Ptatek A., 1991, Geodezyjne dalmierze elektromagzek i tachymetry elektroniczne, cz,
PPWK Warszawa.
[4] Platek A., 1992, Geodezyjne dalmierze elektromagek i tachymetry elektroniczne, cz.
PPWK Warszawa.

SECONDARY LITERATURE:
[1] Ratajczyk F., 2002nstrumenty optyczne, Oficyna Wydawnicza Polite&hiVroctawskiej,

Wroctaw.
[2] PN ISO 17123-1 2005.09.06

Optyka i instrumenty optyczne - Terenowe procedesyowania instrumentow geodezyjny¢

i pomiarowych Cz.1: Teoria.
[3] PN ISO 17123-2 2005.09.06

Optyka i instrumenty optyczne - Terenowe procedesyowania instrumentéw geodezyjnyc

i pomiarowych Cz.1:Niwelatory.
[4] PN ISO 17123-3 2005.09.06

Optyka i instrumenty optyczne - Terenowe procedesyowania instrumentéw geodezyjnyc

i pomiarowych Cz.1: Teodolity.
[5] PN ISO 17123-4 2005.09.06

Optyka i instrumenty optyczne - Terenowe procedesyowania instrumentéw geodezyjnyc

i pomiarowych Cz.1: Dalmierze.
[6] PN-ISO 17123-5 -

Optyka i instrumenty optyczne - Terenowe procedesyowania instrumentéw geodezyjnyc

i pomiarowych - Cz.5: Tachimetry elektroniczne.
[7] PN ISO 17123-6 2005.09.06

Optyka i instrumenty optyczne - Terenowe procedesyowania instrumentéw geodezyjnyc

i pomiarowych Cz.1: Lasery wirage.

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

dr inz. Wojciech Milczar ek, wojciech.milczar ek @pwr.wr oc.pl
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Electronic Measuring Techniques
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

geodesy and cartography
SUBJECT Correlation between subject| SUBJECT Programme | Teaching too
EDUCATIONAL educational effect and OBJECTIVES content number
EFFECT educational effects defined fo
main field of study
PEK W01 K_WO09 C1 Lec1 N1, N2, NI
Lab 1, Lab 2,
PEK_WO02 K_W09 C3,C5,C6| Lab4 Labs, | VN2, N3,
N4, N5
Lab 6
Lec 2, Lec 4,
PEK_WO03 K_W09 c3,C5 | Lab1 Lab2, | VN2 NS,
_ — N4, N5
Lab 3
Lec 2, Lec 3,
Lec 4, Lec 5, | N1, N2, N3,
PEK_WO04 K_W09 C3,C5 Lab1 Lab 2, N4. N5
Lab 3
PEK W05 K_WO09 C6 Lec 6 N1, N2, N3
Lec 7 Lab 5, | N1, N2, N3,
PEK_WO06 K_W09 Cc7 Lab 6 N4. N5
N1, N2, N3,
PEK_U02 K_U12 C2,C3 Lec 2, Labl N4. N5
N1, N2, N3,
PEK UO03 K _U12 C2,C3 Lec 2, Lab 1 N4. N5
N1, N2, N3,
PEK_U0O4 K_U12 C3 Lec 5, Lab 2 N4. N5
N1, N2, N3,
PEK _UO05 K _U12 C5 Lec 3,Lab 3 N4. N5
N1, N2, N3,
PEK_UO06 K_U12 C5 Lec 3,Lab 4 N4. N5
Lec 7, Lab 5, | N1, N2, N3,
PEK_UO07 K_U12 Cc7 Lab 6 N4. N5
Lab 2, Lab 4, | N1, N2, N3,
PEK_UO08 K_U12 C3,C5 Lab 7 N4. N5
PEK_KO01




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY

SUBJECT CARD

Name in Polish:Statystyczna Analiza Danych
Name in English: Statistical Data Analysis
Main field of study: geodesy and cartography
Level and form of studies:1* level, full-time
Kind of subject: obligatory

Subject code:GGG3051
Group of courses:NO
Lecture Classes Laboratory Project Semingr
Number of hours of organiz
classes in University (ZZU) 30 15
Number of hours of total
student workload (CNPS) 60 60
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 2

including number ¢ 1

ECTS points fqr
practical (P) class
including number ¢ 2 1

ECTS points for dire
teacher-studerdontac

(BK) classe

2]

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1. Credit from Statistical Analysis Il.

(selected tools).

SUBJECT OBJECTIVES
C1 Acquiring knowledge concerning the basic staastconcepts and statistical inference methods
(real-valued random variable).
C2 Acquiring abilities concerning descriptive sttitis, statistical hypothesis testing and estinggatin




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_WO01 Knows the basic concepts of the theoryrobability (the probability space, real-valu
random variable and its distribution, selected phulity distributions and their paramete

independence of random variables, the functiomonfiom variables, Central Limit Theorem).

PEK_WO02 Knows the basic statistical concepts amtistical inference methods (population &
sample, point and interval estimators, testingsttaal hypothesis)

PEK_WO03 Knows the basic statistical research metladdwo characteristics (linear regression,
correlation of random variables).

relating to skills:

PEK_UO01 Assigns probability events in a given pholity space and defining the parameters
distribution on the basis of the cumulative digitibn function or the distribution densi
function (the average, the variance, the quaritie,mode, the skewness, excess) using
elementary calculations, spreadsheets.

PEK_UO2 Determines the probability distributiontleé transformed random variable using a sele
function.

PEK _UO03 Does the analysis of the finite set of reahbers and obtains a basic statistical descnip
classifies the probability distribution; estimatke basic parameters of distribution.
PEK_U04 Can make and verify hypothesis concerntsgdistribution and parameters using
significance and goodness of fit test (in the ceinté the basic distributions using the selec

tools).

PEK_UO5 Determines the correlation of two populatioharacteristics and determines lin

ed
s,

nd

the
of
y
the

cted

fio

ted

ear

regression equations.

PROGRAMME CONTENT

Form of classes - lecture Number
of hours

Lec 1 |The probability space. The probability measure. Taependence of events, 2
conditional probability.

Lec 2 |The probability distribution of a reahlued random variable. The momenty 2
probability distribution. The selected probabiliigtributions.

Lec 3 [Functions of random variables (chosen transformajio

Lec 4 |Two-dimensional random variables. The marginal distiiloy the condition{ 2
distribution. The independence of random variabl€ke moments of two |—
dimensional distribution, covariations.

N

Lec 5 |Functions of twadimensional random variables, sum and product ibligion of
random variables. Central Limit Theorem.

Lec 6 |Population and a sample. Descriptive statistics.

Lec 7 |Estimation. Point estimation (the selected estingto

Lec 8 |Interval estimation (the selected estimators).

Wl Wl wl ™

Lec 9 |The verification of statistic hypothesis. The pagame tests of significance (selec
only).

w

Lec 10[The tests of significance (selected only).

Lec 11|Regression. The statistical research of two chariatits. The correlation of rand 4
variables.

Lec 12|Test. 2

Total hours 30




Form of classes - laboratory Number
of hours

Lab 1 (Setting the rules of laboratory work. Familiarizisdentswith the IT environmef 2

necessary to do the laboratory tasks.
The distribution of the data sets.
Studying certain probability distributions.

Lab 2 |Assigning the probability of events. 2

Assigning the probability distribution of the trémsned random vaables usin
particular functions.

Lab 3 [Studying the properties of estimators and the rofessigning point estimators. 2

Lab 4 [Building the confidence intervals for the basicgraeters of distribution. 2

Lab 5(The verification of statistic hypothesis concernitige parameters oprobability 2

distribution.

Lab 6 [The verification of statistic hypothesis using thgtribution test of goodness of fit. 2

Lab 7 [Assigning the regression line. Assigning the lingarelation coefficient. 2

Lab 8 |(Test. 1

Total hours 15

TEACHING TOOLS USED

N1.
N2.
N3.
N4.
N5.
N6.
N7.
N8.
NO.
N10. Individual work — self-study and self-preparatfor the tests.

Informational lecture with problem-based eletaeand multimedia presentations.
Lecture - facilitated discussion.

Laboratory classes — the lecturer presentexbmplary usage of IT tools.
Laboratory classes - discussion about the ndsthecessary to do the tasks.
Laboratory classes — individual task completioaccordance with the instructions.
Laboratory classes — test on the methods ofdibry research.

Individual work — the preparation to laboratofgisses.

Written report on the laboratory research.

Office hours.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation(F — Educational Way of evaluating educational effect achievement

forming (during effect number

semester), P —
concluding (at
semester end)

F PEK_WO01-PEK _WO03|F1l: Written or oral test on the preparation tbig
PEK_UO01-PEK_UO5 [laboratory research and the research itself.
F2: Grade from the written laboratory reports.

P PEK_WO01-PEK_WO03|P1: Grade frona written test covering the material fg
PEK UO01-PEK_UO03, [lecture.
PEK_UO05
P PEK_WO01-PEK_WO03|P2: Final grade (a weighted-average: F1x0,3+F2x0

PEK_UO01-PEK_UO05

7)



PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Feller W., Wsgp do rachunku prawdopodolswa, PWN 2006.

[2] JokielRokita A., Magiera R., Modele i metody statystykatematycznej w zadaniach, Q
Wroctaw, 2005.

[3] Krysicki W. i in., Rachunek prawdopodobhstwa i statystyka matematyczna w zadaniachsq
lill, PWN 2010.

[4] Nowak R.N., Statystyka dla fizykéw, PWN, 2002.

[5] Nowak R.N., Statystyka dla fizykéwwiczenia, PWN, 2002.

[6] Hotodnik K., Materiaty da&wiczen, Politechnika Wroctawska.

SECONDARY LITERATURE:

[1] Abramowicz H., Jak analizowavyniki pomiaréw, PWN, 1992.

[2] Fisz M., Rachunek prawdopodohstwa i statystyka matematyczna, P\
| wydanie 1958.

[3] Helwig Z., Elementy rachunku prawdopodaisiva i statystyki matematycznej, PWN
wydanie 1967.

[4] Kordecki W., Rachunek prawdopodofiséwa i statystyka matematyczna, GiS, Wroctaw, 20
[5] Smogur Z., Excel w zastosowaniachyinieryjnych, Helion, 2008.
[6] Taylor R.J., Wsip do analizy idu pomiarowego, PWN, 2001.

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

dr inz. Krzysztof Hotodnik, krzysztof.holodnik@ pwr.wroc.pl
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Statistical Data Analysis
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
geodesy and cartography

SUBJECT Correlation between subject| SUBJECT | Programme| Teaching
EDUCATIONAL educational effect and educatiolOBJECTIVES content tool
EFFECT effects defined for main field of number
study
PEK_WO01-PEK_ W03 K_WO05 C1 Lec 1-Lec 1AN1, N2,
N9, N10
PEK U01-PEK_UO05 K_U06 C2 Lab 1-Lab(8 N3-N




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Name in Polish:Fizyka Il
Name in English:Physics Il
Main field of study: geodesy and cartography
Level and form of studies:1% level, full-time
Kind of subject: optional / university-wide
Subject code:FZP2072
Group of courses:NO

Lecture Classes Laboratory Project Seminalr

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

Number of hours of total

student workload (CNPS) 120 30
Form of crediting Examinatior crediting
with grade

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

Number of ECTS points 4 1

including number of
ECTS points for

practical (P) classes 0 1
including number of
ECTS points for direct 4 1

teacher-student contact
(BK) classeg

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

Competence in the field of principles of mathenadtianalysis, algebra and physics in the course
Physics |

SUBJECT OBJECTIVES
C1 Acquisition of basic knowledge regarding aspedfts application of the following classica
electrodynamics sections:
C1.1. Electrostatics
C1.2. Electrical current
C1.3. Magnetostatics
C1.4. Electromagnetic induction
C1.5. Electromagnetic waves
C1.6. Wave optics
C2. Acquisition of basic knowledge regarding aspeétapplications, of the following modern physjcs
sections:
C2.1. Special relativity theory
C2.2. Quantum physics
C2.3. Fundamentals of solid state physics
C2.4. Nuclear Physics
C2.5. Particle physics and astrophysics




C3. Acquisition of basic techniques and methodsi@hsurement of the selected physgantity
C4. Acquisition of skills:

C4.1. Planning and conducting experimentthé Laboratory of Physics (LPF) consisting of|an
experimental verification of the selected laws/piptes of physics and measurement of physical

guantities
C4.2. Preparing reports on the experimentltes
C4.3. Estimating of measurement uncertainty
C4.4. Preparing a written report on the cateldl measurements with the use of applicat
software.

C5. Acquisition and consolidation of social skiligluding emotional intelligence involving the atil
to work in a group of students with the aim of efiee problem solving. Responsibility, hones
and reliability in proceedings; obeying campus social rules.

—

SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

y

on

PEK W01 - possesses knowledge and comprehendsploetance of discoveries and achievements of

classical electrodynamics and modern physics fgineering sciences and the progress
civilisation,
PEK_WO02 - possesses knowledge of methods regattangnalysis of vector fields,
PEK W03 - possesses knowledge of electrostaticsitarapplications; knows and comprehends|

basic physical quantities, vector and scalar aasstiwith the electrostatic field (current and

field potential, the principle of superposition,ache quantisation, the law of conservation

the electric charge) point charge, the discretergdsa distribution,) Gauss's law, and
possesses detailed knowledge concerning: a) the dfuvector field intensity and the

of

conservative nature of the field, b) the electristaotential energy of the charge and charge

distribution, c) the electric dipole fields, thetpatial energy of the dipole and the moment

of

the force acting on a dipole placed in the outeldfid) a conductor located in the field (the
phenomenon of field screening), e) dielectric ps&éion, f) electrical capacitance gnd
capacitor applications, g) energy density of tle&fi i) rules of the operation of photocopiers
and electrostatic filters and the determinationhef field intensity of the selected continuous

electrostatic charge distributions with the uséhefintegral form of Gauss law.

PEK_WO04 — possesses knowledge of physics of doacent and its applications, and in particular

knows and comprehends a) the concept of intensity electric current density vectar

resistance/ conductivity electric/correct, SEM, kyalectric power and Joule heating, b) the
physical mechanisms of electrical conductivityQd)m's law (in the form of differential and
integral) and Kirchhoff's law, e) principles foretlyuantitative analysis of simple electrical

circuits.
PEK W05 — possesses knowledge of magnetostaticksaagplications, knows and comprehends;:

the concept of the magnetic field, the magneticatidn vector and the field intensity, b) the

a)

concept of Lorentz force and its impact on the maset of electric charges in a magnetic

field, c) Gauss's law for the magnetic field, dg tbhysical principles of the operation of:

cyclotron, particle velocity selector, a mass smeuéeter and the method for determinin

e/m, e) the classical Hall effect, f) the concdphe magnetic moment of the circuit with the
flow, g) the effect of the magnetic field on thendactor and the frame with current;

g

possesses the detailed knowledge of: a) potemtéahg and the moment of force acting jon
the magnetic moment placed in an external fieldhb)source of the magnetic field, c) the

law of Biot-Savart and Ampere, d) the impact of parallel conductors of electricity, e) the

definition of unit of the electrical current, f) dhdesignation of the selected sources
magnetic fields (linear and circular current-camgyconductor, coil, toroid).

PEK_WO06 — possesses knowledge of the phenomendheoklectromagnetic induction and |jts
applications; knows and comprehends: a) the corafapiagnetic flux, b) Faraday's law and

Lenz's law, c¢) inductance, self-inductance, d)dbecepts of energy and energy density
the magnetic field; possesses knowledge on apjoliabf eddy currents.

of

of



PEK_WO07 — possesses knowledge and comprehendsoteept of displacement, current and the

o

physical meaning of Maxwell's equations (in thenfoof integral and differential) an
equations.

PEK W08 — possesses fundamental knowledge of efeatjnetic waves and their applications, and

PEK_WO09 - possesses fundamental knowledge of watiesoand its applications, in particular,

PEK W10 — possesses fundamental knowledge of #haadgheory of relativity and its applications,

in particular knowledge of wave spectrum, knows a&othprehends: a) the concepts| of
sinusoidal, plane wave, the refractive index amsdrdlation to the relative permeability
coefficients of electric and magnetic medium, bg thw of geometrical optics, c) the
phenomenon of dispersion of electromagnetic waslgshe phenomenon of total internal
reflection and its application meaning, €) the mmenon of polarization of light, the
methods of polarization of light and Malus law,tensport of energy and momentum |by
electromagnetic wave, f) the concept of Poyntingtae g) phenomenon exerting presspre
by an electromagnetic wave incident on a surfageyles for creating images using mirrars
and thin lenses; possesses fundamental knowledyd) the physics of electromagnetic
metamaterials exhibiting negative refractive indgxhe use of metamaterials.

knowledge of: a) diffraction and interference ghli, b) Young's experiment, c) interference
of light in thin layers, d) diffraction on the cirar holes, €) the resolving power of optical
systems (Rayleigh criterion), f) aberration of opystems and an eye and methods of their
correction.

in particular knowledge and understanding of: ajskin's postulates, b) the Lorentz
transformations and the resulting consequencese (tiiitation, length contraction, ti
diversity of events, the integrity of a cause-effedationship in the sense of changing the
inertial reference system), c) transformation paef speed, and possesses knowledge of
the elements of relativistic dynamics, in particulenows the concepts of the relativistic
momentum of the particle/body, relativistic kineenergy, relativistic, total energy of
particles/body, knows the relativistic equatiomudtion and the relativistic momentum and
energy relationship and has knowledge of the Dopgiiect, the equivalence of mass gnd
energy and the necessity to apply the resultseffecial theory of relativity in the global

positioning systems.

PEK W11 - possesses knowledge of the fundamentfalguantum physics and the selected

applications, and has detailed knowledge of: a)ldlwes of black body radiation, thermal
radiation of bodies and its applications, b) thehBanodel of the hydrogen ato
(quantization of energy and momentum of the ele}tnd the quantum energy levels
(Franck-Hertz experiment) of electrons in atoms, tleg photoelectric and Compton
phenomena, d) X-ray and the creation and annibiiatif particle-antiparticle pairs, e) the
interaction of light with matter and physical piipples of laser action, f) the corpuscular-
wave duality of light and elementary particles (thgothesis of de Broglie, waves of the
matter), g) Heisenberg uncertainty principle, g tsave function and its interpretation,| i)
the Schrddinger equation (temporal and timele3slinjeless Schrodinger equation for a
particle in an infinite potential well, k) the plh@nenon of quantum tunnelling and jts
applications, 1) configuration of electron elements) quantum numbers of the waye
functions of electrons and the construction of plegiodic table, n) Pauli prohibition,

spatial quantization of orbital momentum and tlagnetic moment of electrons in an ato

PEK_W12 — possesses knowledge of fundamentalslidfstate physics and its selected applications,

PEK_W13 - possesses knowledge of the foundationsucfear physics and its applications, |i

in particular, possesses knowledge of: a) the tgbethiemical bonds and their influence jon
the physical properties of solids, b) the spatiaiciure of crystals, the methods of testing
using X-ray diffraction and the application of tiniethod for computer tomography, c¢) band
model of solids, d) spontaneous and doped semictoid e) dependence of the specific
heat of dielectrics and metals on the temperafjirelectrical conductivity of metals and

semiconductors, g) Wiedemann - Franz law andnitisdd range of applicability, h ) physi¢s

of the selected of semiconductor devices ( p-ntjancdiode, LED, transistor, MOSFET ).

particular, is the characteristics of the nucldtssjsotopes and nuclear forces, possesses
knowledge of: a) the energy of binding nucleons imdelevance to nuclear energy (fission
of heavy nuclei/isotopes), the synthesis of lightlai, the stability of heavy nuclei,



natural radioactivity/artificial, c) the types ochdioactive decay, d) the law of radioactive
decay, e) methods of attributing dates to radiojses, f) nuclear reactions, g) nuclear
energy, h) biological effects of radiation, i) gigal fundamentals of medical imaging
methods using the nuclear magnetic resonance.

PEK W14 - possesses knowledge of fundamentals g§igd of particles and astrophysics, |in
particular, knows: a) the types of fundamentalraatéon, b) the distribution of elementary
particles to fermions and bosons, c) the standawdemof elementary particles (leptons,
qguarks, intermediary particles, hadrons ) possdssasledge of: d) spin and spin magnetic
moment of the electron, e) the spatial quantizatibrspin and spin magnetic moment |of
electrons, f) experimental confirmation of the &xi®e and spatial spin quantization|in
experiments of Stern-Gerlach type, g) the constmcind type of matter in the universe,
and the standard model of the expanding universg BBng, the Hubble law, background
radiation).

PEK_W15 - knows the obligatory safety rules for tiadoratory of Physics.

PEK_W16 - knows methods to perform simple and cempteasurements of physical quantities.

PEK W17 - knows method of processing the resultmefsurements and uncertainty estimation of
simple and complex measurements.

relating to skills:
PEK UO1 - be able to: a) identify and justify thandings and achievements of classical
electrodynamics and modern physics, which haveribored to the progress of civilisatiop,
b) explain the basis of the physical devices farggay use.
PEK _UOQ2 - is able to apply correctly and effectivie methods of analysis of vector fields to sqglve
simple problems in the field of electromagnetism
PEK_UO3 - is able to apply the knowledge of thddfief electrostatics for) qualitative and
guantitative characteristics of the electrostattdf which source are loads and systems of
point loads, in particular, possesses skills teemeine, on the basis of Gauss's law, the
electrostatic field intensity of the selected dmttion loads;3) conducting measurements|in
the Laboratory of Physics (LPF) and preparing dpgons of measurement results in the
form of a written report. In particular, is abledefine: a) the electrostatic potential enefgy
of the load and the load distribution, b) the vadfienergy of the potential dipole moment|of
the force acting on the dipole placed in an exiefiedd, c) the electric capacitance pf
capacitors and their batteries, can also derivdddahis law from Gauss law and explain the
physical mechanisms of the dielectric polarization.
PEK _U0O4 - is able to apply knowledge of physics tbé direct current: a) the quantitatiye
characteristics of the flow of current (electriteinsity, vector of electrical current density)
in simple electric circuits, b) the designationvadrk , power, electricity and Joule heating,
c) determination of the resistance of resistordétebg d) measuring the LPF and the
development of measurement results in the form wfiten report; is able to explain the
physical mechanisms of electrical conductivity gunstify the nature of the electric utilit
which is to transport electricity.
PEK_UO5 - is able to identify the source of the neg field and apply the knowledge
magnetostatics for: a) the qualitative and quantdacharacteristics of the magnetic fi
(the determination of magnetic induction vectorsl amensity) originating from different
sources (linear and circular current-carrying canoly coil, toroid), b) electric loadmotion
in the magnetic field and determining the forceiracton the conductor placed in the
magnetic field, c) determination of the potentisersyy and the torque acting on the
magnetic moment placed in an external magnetial,fid) defining the intensity of th
electric current, e) the measurements conductedhén LPF and the describing the
measurement results in the form of a written reportaddition, is able to explain: a) the
physical principle of action: of cyclotron, pargclelocity selector, a mass spectrometer|, b)
the importance of the Earth's magnetic field f@ émvironment and life forms on the plangt.
PEK UO06 - possesses skills to apply the knowledginé field of electromagnetic induction: a) the
gualitative and quantitative characteristics off@@nance of generators of AC and D
including the determination of the value generdigd5EM, b) explain the phenomenon |of
self-induction, c) determine the density of magnetiergy field in a coil d) measurements
performed in the LPF and the prepare of measurerssuits in a written report; is also able




to : a) justify that the magnetic field induced the alternating electric current field is

conservative field (potential), b) explain the megnof Lenz rule and characterise the

phenomenon of electromagnetic induction as the ipalygphenomenon involving th
conversion of various forms of energy into eledtyic

PEK _UOQ7 — is able explain concisely and corredtly physical meaning of Maxwell's equations
integral form) and the material equations. In dddit is able to define correctly the

equations used to determine the physical paramatersneasurement units.

PEK_UO8 - is able to apply knowledge of the physafs electromagnetic waves and opt

(geometrical optics law) to explain the optical pbmena (total internal reflectio
polarisation, dispersion, dependencies of the ctfr@ index on the relative permeabili
coefficients of electric and magnetic centre) andrditative characteristics: a) of a field
electromagnetic wave and energy transport by ezgnetic waves using the Poynti
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vector, b) images obtained using simple opticatesys, ¢) measurements of the selegted

parameters of optical systems performed in the BR& the preparation of measurem
results in a written report.

PEK _UOQ9 - is able to apply the knowledge of wavicspto explain optical phenomena (diffracti
and interference of light, Young's experiment, theerference of light in thin layers
diffraction through circular holes) and measuremsaitthe selected parameters in the L

and the preparation of measurements' results ifothe of a written report and, in particul
is able to: a) identify practical applications otdrference, b) explain the meaning of
resolution capability of optical instruments, cpkin the relationship between diffracti
and interference (Rayleigh criterion) with the taton capability of optical instruments.

PEK U10 - is able to apply the knowledge of thecgdeelativity theory for the interpretation ofrte

dilation, length shortening, asynchronicity of eteeand to determine - using the Lore
transformation - the relationship between kinematiantities in the two moving, relative

each other, inertial frames of reference, in paldiG is able to: a) determine the frequency

electromagnetic waves emitted by a mobile / restingenna and recorded by a movin

resting receiver (e.g. Doppler effect), b) expldive physical meaning of the mod

E =mc?, C) quantitatively analyse the kinematics and dyiea of linear motion of particle

/ objects moving at speed, which is close to tleedmf light, d) justify the four-dimension
nature of the space-time, e) justify the need lerresults of the special relativity theory
the global positioning satellite systems and terimtet the observed phenomena and eff
in the case of particles / objects moving at speduth is close to the speed of light.

PEK U1l — is able to apply the knowledge of theidagiantum physics for the quantitati

interpretation of the selected phenomena and phlysiffects of microcosm, i.e., th
phenomena and effects that occur over the distaotemnometers and smaller, and
particular is able to: a) demonstrate, by meansappropriate calculations, ener
guantisation following the Bohr model of the hydeagatom, b) explain the importance

ent
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the Franck-Hertz experiment for quantum physicgusiify based on the experimental da
the corpuscular nature of light, d) justify thedeguacy of the classical physics applica
to describe the phenomena of the microworld andbéxghe probabilistic nature of quant

phenomena, e) explain the physical meaning of trpuscular-wave duality of light an
subatomic particles, f) explain the concepts of theantum state, the wave functi
(followed by its interpretation) and quantisatiofi physical quantities, g) solve th
dimensional, timeless Schrédinger equation for @ighe in an infinite potential well an
justify the quantisation of energy, h) indicate tlee of tunnelling phenomena, and) expl
the meaning of the quantum numbers of the wavetiamof electrons in an atom, takir
into account the Pauli prohibition and the relastip with the electron configurations

atoms in the periodic table, j) describe the basienomena related to the light interact

ain
g
of

on

with matter in the context of physics of the lagetivity and the properties of the laser lig

t,

k) apply the knowledge of the basic quantum physicsneasurements of the selected
physical quantities, which are performed in the LBRd for preparation of measurement

results in the form of a written report.

PEK_U12 — is able to apply the knowledge of thadsasf solid state physics for the qualitative and

guantitative interpretation of the selected phentarend effects. In particular, is able to:| a)
explain the influence of the given type of chemigsahding on physical properties of solidls,



b) justify the batch-dimensional atomic crystalusture on the basis of the results|of
appropriate experimental methods, c) explain thecept of anisotropy of the physical

properties of crystals, d) justify the experimelytabbserved dependencies on the
temperature of the electrical conductivity of ssli(dielectrics, metals, semiconductars,
superconductors) in the band model and the modefred electrons, e) justify the

experimentally observed dependencies on the terperapecific heat of metals and

dielectrics, f) explain the physical meaning of Weedemann-Franz law and characterise its
limited range of applicability, g) explain the pmmhance of the selected electronic
components / semiconductor devices, h) apply tloeviedge of the basic quantum physjcs
to measurements of the selected size of quantutaregswhich are performed in the LRF,

and prepare measurement results in the form ofteewreport.

PEK U13 — is able to: a) explain on the basis efttlmding nucleons' energy concept, the phy:
principles of energy in nuclear reactors and todemadevices to carry out a controll
thermonuclear fusion, b) identify and describe pbsitive and negative aspects of nucl
energy, c) describe the types of radioactive debagtescribe the use of radioactivity a
biological effects of radiation, e) characterise tlusion of reactions with light nucl
occurring inside the Sun, d) estimate the age oatenals on the basis of the law
radioactive decay, e) explain the physical aspetctssue and organ imaging by means
magnetic resonance.

PEK U14 — is able to characterise properly: a) $ypé fundamental interactions, b) the stand
model of elementary particles, c) the concept ef ghin and spin magnetic moment of
electron, d) the effect of spatial quantisationtte spin and spin magnetic moment of
electron, e) the importance of the experimentdef3$tern-Gerlach type for the acquisiti
of the properties of atoms and electrons, f) thastoction and types of matter in t
Universe, d) a standard model of the expandingarae:

PEK U15 —is able to use simple measuring deviz@sdasure physical quantities.

PEK_U16 - is able to perform simple and complex sneaments of physical quantities using
manual test bench.

PEK U17 —is able to prepare measurement resoltgluct the measurement uncertainty analysis
prepare a report of measurements in the LPF usingputer tools (word processing, offi
software, computing environments).

relating to social skills:

PEK _KOL1 - search for information and its criticabdysis,

PEK _KO02 - team cooperation assigned to a groupnpmdving the methods for the strategy selec
for the optimal problems solving solutions,

PEK KO3 — comprehension of the need for self-stingiuding the ability to improve concentratic
and focus on the important issues and developnfetiteoability to apply knowledge an
skills independently,

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

PEK_KO5 - compliance with the customs and rulethefacademic environment,

PEK _KO6 - independent and creative thinking,

PEK_KO7 — comprehension of the impact of discoweraad achievements of physics on techn
progress, society and the environment be mean®ssdegsing knowledge of and curios
relating to scientific and high-tech achievements

PEK KO8 - an objective evaluation of argumentdgpret clarification and justification of one's ow
point of view, be means of applying the knowled§ploysics.
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PROGRAMME CONTENT

Number
Form of classes - lecture
of hours
Organisational issues. Mathematical analysis ofordelds
Lec.1,2 ; 4
Electrostatics
Lec.3 | Electric current 2
Lec.4,5 | Magnetostatics 4
Lec.6 | Electrostatic induction. Maxwell's equations 2
Lec.7 Electromagnetic waves 2
Lec.8 | Basics of wave optics 2
Lec.9 Elements of the special relativity theory 2
Lec.10-12 | Quantum Physics 6
Lec.13 | Fundamentals of solid state physics 2
Lec.14 | Elements of nuclear physics 2
Lec.15 | Selected aspects of particle physics amd@stsics 2
Total hours 30
Form of classes - laboratory Number
of hours
Lab 1 Introduction to the LPF: organisational isswnd conduct of laboratorigs, 2
familiarising students with: a) the principles afes measurements (brief safety
training), b) the principles of writing reports, ttle basics of the measurement
uncertainty analysis. Carrying out simple measuréme
Lab 2 Performing measurements of the electricalesyswith the use of the analog 2
and digital gauges. Statistical processing of theapke and comple
measurements' results, estimation of measuremesettainty for both simple
and complex measurements, graphical presentatioth@f measurements'
results and measurement uncertainties, preparatftithe report.
Lab 3 Performing measurements of the selected méeaiaquantities, preparingja 2
report
Lab 4 Performing measurements of the selected tidynamic quantities, preparing 2
a report
Lab 5 Performing measurements of the selectedrefeagnetic quantities, preparing 2
a report
Lab 6 Performing measurements of the selected aptic quantum quantities, 2
preparing a report
Lab 7 Supplementary classes 3
Lab 8 Assessment 1
Total hours 15




TEACHING TOOLS USED

N1. 1 Standard lecture with the use of transparesies, demonstrations and presentations of law
physical phenomena

N2 Self-study - preparation for laboratory

N3 Laboratory tasks — discussion on performing mesments, analysis of results and estimating
measurement uncertainty, reports' evaluation

N4 Laboratory tasks - a few minutes written tesisrgo the measurements

N5 Self-study - self-measurements

N6 Self-study - self-study and exam preparation

N7 Consultation classes

N8 Self-study- preparation for tasks

N9 Calculation tutorials — brief, 10 min. writtegsts

N10 Calculation tutorials — discussion on taskkitsmns

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NTS

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

F1 PEK _UO03-PEK_U17, PEK_KO1- Answering questions
PEK_ K06, PEK_KO08 discussions, written tests,
evaluation of each report
F2 PEK_WO01-PEK W14, PEK_W17Oral and written exam

PEK_UO1-PEK_U14, PEK_U17
PEK_KO1, PEK_KO03-PEK_KO06
PEK_KO08




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] D. Halliday, R. Resnick, J. Walker, Podstawy fizytkkimy 1-5., Wydawnictwo Naukowe PW
Warszawa 2003; J. Walker, Podstawy fizyki. Zbicdata PWN, Warszawa 2005.

[2] ILW. Sawieliew, Wyktady z fizyki, tom 1. i 2., Wydanictwa Naukowe PWN, Warszawa, 20

[3] R. Poprawski, W. Salejda&wiczenia laboratoryjne z fizyki, Cz. I-IV, Oficynd/ydawnicza
PWr; wersja elektroniczna 5. wydania cz. 1. ¢glmsa po klikngciu nazwyZasady opracowan
wynikow pomiaréw z witryny Dolnacslaskie] Biblioteki Cyfrowej wersje elektroniczn
pozostatych oxci podecznika dosipne na stronie internetowej LPF pod adre
http://www.if.pwr.wroc.pl/LPF, gdzie znajduj sie: regulamin LPF i regulamin BHP, sf
c¢wiczen, opisy ¢wiczen, instrukcje robocze, przyktadowe sprawozdania impoe
dydaktycznych.

[4] W. Salejda, Fizyka a pagt cywilizacyjny, opracowanie degtne w pliku do pobrania pq
adresenhttp://www.if.pwr.wroc.pl/dokumenty/jkf/fizyka a gtep cywilizacyjny.pdf

SECONDARY LITERATURE IN POLISH:

[1] J. Massalski, M. Massalska, Fizyka dlayinieréw, cz. 1. i 2., WNT, Warszawa 2008.

[2] J. Orear, Fizyka, tom 1. 2., WNT, Warszawa 2008.

[3] Z. Kleszczewski, Fizyka klasyczna, Wyd. Politechikyskiej, Gliwice 2001.

[4] L. Jacak, Krétki wyktad z fizyki ogdlnej, Oficyna Wdawnicza PWr, Wroctaw 200
podrecznik dos¢pny na stronie Dolnibgskiej Biblioteki Cyfrowej.

[5] K. Sieraski, K. Jezierski, B. Kotodka, Wzory i prawa z ofsjeeniami, cz. 1. i 2., Oficyn
Wydawnicza SCRIPTA, Wroctaw 2005; K. Siéski, J. Szatkowski, Wzory i prav
z obj&nieniami, cz. 3., Oficyna Wydawnicza SCRIPTA, Wiawt2008.

[6] Witryna dydaktyczna Instytutu Fizyki PWhttp://www.if.pwr.wroc.pl/index.php?menu=studi

a. zawiera duay zbior materiatow dydaktycznych

SECONDARY LITERATURE IN ENGLISH:

[1] H.D. Young, R. A. Freedman, SEAR’S AND ZEMANSKY'SNIWVERSITY PHYSICS WITH
MODERN PHYSICS, Addison-Wesley Publishing Companyd. 10, 2000; wyd. 12. z rok
2007; podgld do wydania 12. z roku 2008.

[2] D.C.Giancoli, Physics Principles with Applicatior® Ed., Addisornwesley, 2005; Physic
Principles with Applications with MasteringPhysi€&,Ed., Addison-Wesley 2009.

[3] R R. A. Serway, Physics for Scientists and Engse@" Ed., Brooks/Cole, Belmont 200
Physics for Scientists and Engineers with Moderyskels, & Ed., Brooks/Cole, Belmont 200

[4] Paul A. Tipler, Gene Mosca, Physics for Scientiated Engineers, Extended Versi
W. H. Freeman 2007.
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Physics Il FZP2072
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

geodesy and cartography

SUBJECT Cogzrdetlj?:gct)igr?aelt\«,avfef}sa leltge:t SUBJECT Programme Teaching tool
EDUCATIONAL : 0 | OBJECTIVE 9 9
educational effects defined content number
EFFECT o S
for the main field of study
PEK W01, PEK_WO02,
PEK W03 K_W01, K_W03 Cil.1 Lec 1, Lec 2 N1, N6, N7
PEK W01, PEK_WO02, N1, N6, N7
PEK W04 K_W01, K W03 Cl1.2 Lec 3
PEK W01, PEK_WO02, N1, N6, N7
PEK W05 K_W01, K W03 C1.3 Lec 4, Lec 5
PEK W01, PEK_WO02, N1, N6, N7
PEK_WO06, PEK_WO07 K_WO01 K_W03, Cl.4 Lec.6
PEK W01, PEK_WO02, N1, N6, N7
PEK W08 K_W01, K W03 C1.5 Lec 7
PEK W01, PEK_WO09 K_WO01 K W03, Cl.6 Lec 8 N1, N6, N7
PEK W01, PEK W10 K W01, K W03 c2.1 Lec 9 N1, N6, N7
PEK W01, PEK W11 K_WO01, K W03 Cc2.2 Lec 10-Lec 12 , N6, N7
PEK W01, PEK W12 K_WO01, K W03 c2.3 Lec 13 N1, NG@, N
PEK W01, PEK W13 K_ W01, K W03 C2.4 Lec 14 N1, NG, N
PEK W01, PEK W14 K W01, K W03 C25 Lec 15 N1, NG, N
PEK UO03-PEK U12, K WO1 C3,
PEK U15, PEK_U16, K UO5. K ’U04 C4.1-C4.4, Lab 1-Lab 15 N1-N7
PEK U17 — T— C5
Lec 1-Lec 15
PEK KO1-PEK_KO08 K_W01, K W03 C5 Lab 1-Lab 15 N1-N7




SEMESTER 4

FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Namein Polish: Geodezja laynieryjna Il
Namein English: Engineering Surveys I
Main field of study: geodesy and cartography
L evel and form of studies: 1% level, full-time
Kind of subject: obligatory
Subject code: GKG4054
Group of courses. NO

Lecture Classes Laboratory  Project Seminar

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

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

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 1
practical (P) classe

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

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES
1. The student has basic theoretical knowledge comgeractangular coordinate systems
2. The student has knowledge and skills concernin@ticaracy of surveying measurements.
3. The student has knowledge and skills concernirtgerfield of geodesic investment proces

SUBJECT OBJECTIVES
C1 Presentation of knowledge concerning as-buiisueements and staking out elements of
developed areas
C2 surveying characteristics of bridge structusssise
C3 surveying characteristics of crane service
C4 Presentation of knowledge concerning surveyiatgmengineering service
C5 Presentation of knowledge concerning surveyoagl and railways service
C6 Acquisition of skills concerning inventory meesments and staking out network elements of
developed areas
C7 Acquisition of skills concerning surveying craesvice
C8 Acquisition of skills concerning surveying road railways service




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
C1 The student characterises issues related twilisaieasurements and staking out element

developed areas

PEK W02 The student characterises issues relataaveying bridge engineering service
PEK_WO03 The student characterises issues relataarveying crane service
PEK_WO04 The student characterises issues rela®arveying water engineering service
PEK_ W05 The student characterises issues relataarveying road and railways service

relating to skills:
PEK _UO01 The student can perform inventory measunémand stake out network elements
developed areas

PEK_UO2 The student has skills of surveying crameise

s of

of

PEK_UO3 The student has skills of surveying roadl raflways service

PROGRAMME CONTENT
Form of classes- lecture Number
of hours
Lec 1 | Network elements of developed area, technical stfuature 2
Lec 2 | Surveying bridge structures service 2
Lec 3 | C3 surveying crane service 2
Lec 4 | Numerical terrain models. Longitudinal and transedntersections. 2
Lec 5 | Surveying water engineering service - watercourses. 2
Lec 6 | Surveying water engineering service - water basins. 2
Lec 7 | Surveying road service. 2
Lec 8 | Surveying railways service 1
Total hours 15
Form of classes - laboratory Number
of hours
Lab 1 | Inventory measurements and realization nésvof developed area. 2
Lab 2 | Project’s development of after-crane roadila@mn
Lab 3 Longﬂtudinal profile and cross sections measuremddgvelopment of the 4
results.
Lab 4 | Creating a numerical terrain model for thedseof engineering projects. 2
Lab 5 | Staking out straight parts of route throughktacles. 2
Lab 6 | Staking out main points of circular curves. 2
Lab 7 | Staking out intermediate points of circularves. 4
Lab 8 | Staking out points of transition curve. 2
Lab 9 | Familiarizing with the rules of surveyingdkamachines service. 2
Lab 10 | Development of axis of the track regulatooject in the horizontal plane. 2
Lab 11 | Development of the track regulation projadhe vertical plane. 2
Lab 12 | Systems of monitoring and machinery stedinground and road works. 2
Total hours 30




TEACHING TOOLSUSED

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

N3. Preparing own written semester work on a giegic.

N4. Conduct and preparation of laboratory taskentsp

N5. Duty hours

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

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

(during semester), P achievement

concluding (at the end
of semester)

F, P PEK_WO01-PEK_ W05 F1- written exam grade
F2 Grade from a semester written test.

mean of F1 - 80% and F2 - 20%)

F, P PEK _UO1-PEK_UO03 F3 Grade from performing & tasd a written
report
F4- written test grade

average of F3 - 50% and F4 - 50%)

PRIMARY AND SECONDARY LITERATURE
PRIMARY LITERATURE:

P2 - Final grade from a laboratory (weighted

P1 Final grade from the lecture (weighted

[1] Witold Proszyiski, Mieczystaw Kwaniak, Podstawy geodezyjnego wyznaczania

przemieszczae Pogcia i elementy metodyki, Oficyna Wydawnicza Politeiki
Warszawskiej, 2006

[2] Jan Gocat, Geodezjazynieryjno-przemystowa cz. Il, AGH Publishing, 2009

[3] Praca zbiorowa — ,Geodezjazimieryjna” t. 1, 2 i 3, Pub. PPWK, Warszawa 199349

SECONDARY LITERATURE:

[1] Praca zbiorowa pod redakd;. Roli — ,,Geodezja irynieryjno-przemystowa”, wyktady cz. |,
II'i 11, skrypt AGH Krakow 1985

[2] Praca zbiorowa pod redakcjl. Ponikowskiego — Gwiczenia z geodezji itynieryjno-
przemystowej”, cz. I, Il'i lll, Pub. PPWK Warszawa72

[3] K. Kamieaska-Czy, M. Pekalski — ,Wybrane dzialy geodezji zimieryjnej”, Pub.
Politechniki Warszawskie] Warszawa 1982

[4] T. Lazzarini — Geodezyjne pomiary przemiesacbeidowli i ich otoczenia”, Pub. PPW
Warszawa 1979

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

dr inz. Piotr Grzempowski, piotr.grzempowski@pwr .wroc.pl

K



MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Engineering Surveysl|
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

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

for main field of study and
specialization

PEK_WO01 K_W12 C1 Lec1 N1, N2
PEK_W02 K_W12 C2 Lec 2 N1, N2
PEK_WO03 K_W12 C3 Lec 3 N1, N2
PEK_W04 K_W12 C4 Lec 4-Lec & N1, N2
PEK_WO05 K_W12 C5 Lec 7-Lec 8 N1, N2, NB
PEK_UO01 K_U14 C6 Lab 1 N2, N4
PEK_U02 K_U1l4 C7 Lab 2 N2, N4

PEK_UO03 K_U1l4 C8 Lab 2-Lab 12 N2, N4




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Name in Polish:Fotogrametria i Teledetekcja
Name in English:Photogrammetry and Remote Sensing
Main field of study: geodesy and cartography
Level and form of studies:1% level, full-time
Kind of subject: obligatory
Subject code:GKG4055
Group of courses:NO

Lecture Classes Laboratory Project Semingar

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

Number of hours of total
student workload (CNPS) 90 120

Form of crediting crediting

Examination with grade

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

Number of ECTS points 3 4

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

including number of
ECTS points for direct 3 2
teacher-student contagt
(BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1. The student has basic knowledge of algebra andaematical analysis and mathematical

statistics
2. The student has knowledge and skills in basic simge detailed surveying measurements
surveying engineering

and

SUBJECT OBJECTIVES
C1 Familiarizing students with the basic functicarsd tasks of photogrammetry, the essenc
analogue, analytical and digital photogrammetry
C2 Learning measurements methods of spatial datainoig based on aerial and satel
stereograms images and processing them for DTMaahdital orthophotomap
C3 Learning and understanding the methods of ksmnning and radar imaging for topographic
environmental purposes

e of

ite

and




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

PEK_WO01 The student has basic knowledge of thenessand basis of photogrammetry and remote

sensing in topographic and non-topographic appdioat
PEK W02 The student has knowledge of the acquisiiod spatial data processing based on gr
stereograms and aerial images, geo-referencing@ordinate systems transformations

ound

PEK_WO03 The student has a detailed knowledge odlitfigal terrain model construction (DTM) and a

digital orthophotomap based on spatial data obthlryephotogrammetric method

PEK W04 The student understand the essence of ksmmning LIDAR and radar imaging

capabilities of topographic and environmental aggtions

relating to skills:

PEK_UO1 The student can perform field work and ade works associated with the acquisition
development of analytical photogrammetric images

PEK _UO02 The student can develop a photogrammetoigeinon photogrammetric stations and b
DTM and digital orthophotomap using specializedwsafe

PEK_UO3 The student can perform laser scanninggldpwvthe results of recorded points coordin
and build DEM

and

bild

ates

PEK U04 The student can perform field work assediatvith taking pictures using non-meftric
cameras, develop a photogrammetric model and @epd8D model in Open Source software

environment
PEK _UO5 The student can perform the analysis arradages for the environmental purposes

relating to social competences:
PEK KO1 The student can work in measurement teaith$namulti-disciplinary teams

PEK K02 The student helps to build self-esteem aetf-control and responsibility for the

measurements results delivery and photogrammedterminations

PROGRAMME CONTENT
Numb
Form of classes - lecture umber
of hours
Introductory concepts, principles of central prtijme, the advantages pf
Lec1 . 2
photogrammetric method
Photogrammetric cameras, photo orientation elementsasic
Lec 2 . 2
stereophotogrammetry, surface and core radii
Lec 3 Analytical development of single stereogram: cooatk systems, systems >
transformations, basic formulas
Lec 4 |Assessment of accuracy of set coordinates forglesgtereogram 2
Lec 5 |Aerial triangulation in photogrammetry matrix coropan using GPS and INS 2
Lec 6 Methods of aerial photos stereograms developmertigital photogrammetric 5
stations
Lec 7 |Acquisition and data processing for digital terraiadels and orthophotomaps 2
Lec8 Digital photogrammetry: geometric features, raditbioe and spectral, 5
resampling, imaging correlation
Photo interpretation of aerial photographs andlligetémagery, classification af
Lec 9 . S . . . 2
thematic content of digital images, physical bagisemote sensing.
Introduction to the aerospace and terrestrial las@mning: scanning, basic
Lec 10 : . o 2
operations, recording and editing data
Lec 11 | Possibilities of imaging radar applications in eaximental data acquisition 2




Lec 12 Non-top_ographic applicatipn of photogrammetry ie thventory measurement >
and engineering deformation measurements
Lec 13 | 3D modelling, integration with digital orthophotopmand DTM 2
Lec 14 | Using photogrammetric and remote sensing datahéoneeds of SIP / GIS 2
Lec 15 | Digital photogrammetry and remote sensing geoenwiental applications 2
Total hours 30
Form of classes - laboratory Number
of hours
Lab 1 | Regulation of classes, health and safetynitrgi photogrammetric camergs, 2
elements of internal orientation
Lab 2 | The study of engineering facilities deforroas based on photogrammetric 2
stereograms images from fixed positions
Lab3 | The study of engineering facilities deformad based on single 2
photogrammetric images
Lab 4 | Compacting of photogrammetric matrix with@RS and INS with adjustment 2
Lab 5 | Compacting of photogrammetric matrix with tisage of GPS and INS 2
Lab 6 | Aerial photos stereogramms development ootoginammetric stations 2
Lab 7 | Construction of DNM based on data from ph@ognetric measurement 2
stations, TIN and GRID, break lines
Lab 8 | Orthophotomap generation on photogrammettations using specialized 2
software
Lab 9 | Obtaining spatial data with the usage ofrlasanning from fixed positions 2
Lab 10 | Construction of a 3D model and spatial atiom of a construction based pn 2
data from laser scanning
Lab 11 | Digital photogrammetry using non-metric ceasefield work 2
Lab 12 | Development of photos stereograms takentié@husage of non-metric cameras, 2
in-house works, construction of a model, coordimatdetermination
georeferences
Lab 13 | DTM and 3D model development on the basighef stereograms images 2
development of performed by non-metric cameras
Lab 14 | Thematic analysis of imaging radar 2
Lab 15 | Summary of digital photogrammetry studiesditing the course 2
Total hours 30

TEACHING TOOLS USED

N1. Lecture - traditional with multimedia preserdas
N2. Laboratory classes - preparing reports as lagidata with counting results and visualisation
N3. Own work - continuing laboratory tasks

N4. Own work - individual studies and preparationthe exam
N5. Duty hours

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

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

of semester)

Educational effect

number achievement

Way of evaluating educational effect

F1 PEK U01-PEK UO05 Oral answers, written tests
F2 PEK_UO01-PEK UO05 Grade from reports (mean of it F&2)
P2 PEK _WO1-PEK W04 | Written-oral exam




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Adamczyk J., Bdkowski K. Metody cyfrowe w teledetekcji. Pub. SGGWarszawa 2005.
[2] Bernasik J. Elementy fotogrametrii i teledetek€ub. AGH, Krakow 2000.Kurchgki Z.:
Lotnicze i satelitarne obrazowanie Ziemi (tom 1).i @ficyna Wydawnicza PW, Warsza

2006.

[3] Kurczynski Z., Preuss R.: Podstawy Fotogrametrii. OficyNdlydawnicza PW, Warszaw

2004

[4] Sitek Z. Wprowadzenie do teledetekcji lotniczegieditarnej. Pub. AGH, Krakéw 2000.
[5] Swiatkiewicz A. Fotogrametria. PWN, Warszawa 1983.

SECONDARY LITERATURE:

[1] Geodeta - Miescznik geoinformacyjny. Geodeta Sp. z 0.0. PublighiWarszawa
[2] GIM International. Miesjcznik geomatyczny

[3] Materiaty konferencyjne radzynarodowego kongresu fotogrametrycznego i tetdaginegq

ISPRS

[4] Archiwum Fotogrametrii, Kartografii i Teledetekdiolitechnika Warszawska

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

dr inz. J6zef Waniak, jozef.wozniak@pwr.wroc.pl

a

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Photogrammetry and Remote Sensing
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

geodesy and cartography

SUBJECT Correlation between subject SUBJECT Programme Teaching tool
EDUCATIONAL educational effect and | OBJECTIVES content number
EFFECT educational effects defined
for main field of study
PEK W01 K W13 C1 Lec1 N1,N4,N5
PEK W02 K_W13 Cc2 Lec 2-Lec 7 N1,N4,N5
Lec 12, Lec13
PEK W03 K W13 C2,C3 Lec 8-Lec 9 N1,N4,N5
PEK W04 K_W13 C3 Lec 10, Lec 11 N1,N4,N5
Lec 14, Lec 15
PEK U01 K_U15 Ci1 Lab 1-Lab 4 N2, N3, N5
PEK _U02 K_U15 Cc2 Lab 5-Lab 8 N2, N3, N5
PEK UO03 K_U15 C3 Lab 9-Lab 10 N2, N3, N5
PEK U04 K _U15 C3 Lab 11-Lab 13 N2, N3, N5
PEK UO05 K_U15 C3 Lab 14-Lab 15% N2, N3, N5
PEK K01 K_K04 C2,C3 Lec 1-Lec 15 N1-N5
Lab 1-Lab 15
PEK K02 K_KO07 C2,C3 Lec 1-Lec 15 N1-N5

Lab 1-Lab 15




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Namein Polish: Podstawy Ekonomii
Namein English: Introduction to Economics
Main field of study: geodesy and cartography
Level and form of studies: 1*' level, full-time
Kind of subject: obligatory
Subject code: EKG4010
Group of courses. NO

Lecture Classes Laboratory] Project Seminar
Number of hours of organiz
classes in University (ZZU)
15 15
Number of hours of total
student workload (CNPS)
30 30
Form of crediting Examination crediting
with grade
For a group of courses mar
(X) for the final course
Number of ECTS points 1 1
including number d
ECTS points fq
practical (P) class
including number ¢ 1 1
ECTS points for direft
teacher-student contact
(BK) classes

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES

SUBJECT OBJECTIVES

C1 Familiarizing students with the mechanisms of freket economy, enterprise operation in va
market structures and various microeconomic issueb as: supply and demand and their elas
optimal pricing policy, the analysis of productioosts, perfect competition, monopoly and oligof
monopolistic competition, the structure of markéisgal policy, money circulation, factors prodwact
material welfare vs. economic freedom.

C2 Familiarizing students with the current issuescerning the operation of mining amahergy
industryin Poland and in the world including privatizatiand restructuring of certain departments
the influence of the environmental regulationsiwirtoperation in Poland and international markets.




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_WO01 Possesses basic knowledge concerning kb and the operational principles of tineg
market economy including supply and demand.
PEK_ W02 Possesses knowledge concerning variousetstrkictures and their operational principlg
PEK_WO03 Knows domestic and international problemsioing and energy industry.
PEK_WO04 Understands the consequences of dishopesitmns for the economy.

relating to skills:

PEK_UO01 Is able to notice economic mechanisms apthm the observedconomic phenomena §
regularity.

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

PEK _UO03 Can appreciate the importance of honestgamomy.

PEK _UO04Using a search engine, an online directory andditional library (professional magazi
and books) the student can find necessary infoomatbncerning theurrent economic aspe
of the operation of mining and energy industry.

PEK_UO5 Can identify, analyse and present in alstitt and interesting form trehosen informatig
concerning the current economic aspects of theatiperof mining and energy industry.

relating to social competences:

PEK _KO01 Can appreciate the importance of the ghiitunderstand the business and econae@son
of political decisions.

PEK_KO02 Appreciate the importance of the advantages regulfrom his knowledge about 1
economic situation in a country and the industsrainch.

PEK KO3 Is able to take part in a discussion alkeonomic issues and can stand for his opinion.

PEK K04 Is aware of the negative consequencesntiagt result from the dishonest operatieng.
business entities. The student appreciates théisarce of their ethic and clear operation.

PROGRAMME CONTENT

Form of classes- lecture Number

of hours
Lec 1|The principles of free market economy. 1
Lec 2|The limits of the production capacity. 1
Lec 3|Economic growth. 1
Lec 4|Trade (D. Ricardo model) 1
Lec 5/The model of money circulation. 1
Lec 6/Supply and demand. 1
Lec 7|The examples and consequences of price regulation. 1
Lec 8|Production cost. 1
Lec 9|The elasticity of supply and demand. 1
Lec 1QPerfect competition. 1
Lec 11Pure monopoly. 1
Lec 120ligopoly. 1
Lec 1?rl\/lonopolistic competition. 1
Lec 14Market structures. 1
Lec 15Material welfare vs. economic freedom 1
Total hours 15




Form of classes - seminar Number
of hours

Sem 1| The introduction to seminar, disttibn of topics for presentations. Studentg 1
obliged to make a presentation on two individualyected topics concerning
economic issues of mineral resources market, eremgyenvironment protecti
in Poland and in the world.

Sem 2 | 15-20 minpresentations followed by a group discussion abmtontent and t 14
form. Each student gives two presentations.

Total hours 15

TEACHING TOOLSUSED

N1. Traditional lectures with multimedia presemiai using audio-visual equipment.

NZ2. Discussion about students’ presentations.

N3. The evaluation of a presentation draft, plaaiminformation, and educational resources.
N4. Individual work — expanding knowledge acquidenting the lectures.

N5. Office hours.

N6. Individual work — searching the data necessarjake a presentation.

N7. The analysis of presentations and a discussion.

N8. Exam - test, negative points and the zero @rplevalue for a “blank shot”.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

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

F1 PEK_ W01 @estionnaire on the principles of free market econ@thg
evaluation of students’ knowledge)discussing the resu
and referring to them during the first lecture.

F2 PEK_WO01-PEK_WO4Free discussion during the lectur@rcouraging students
present their personal opinion. Giving “a plus”the mos
active students.

P1 PEK_WO01-PEK_WORNritten exam in a form of a test with retye points. Th
PEK_WO04 tests requiresimple calculations in order to obtain cor

PEK_UO01- PEK_UO3answers to some questions.
P2 PEK_U02 Encouraging students to analyse the strategy afsihg th

guestions to answer taking into accounpass mark ar
negative points that guarantee the zero expecte Var ¢

“blank shot”.
P3 PEK_WO03-PEK_WOGrade from students’ presentatiorise content, the fori
PEK_UO03-PEK_UO5the quality, the number of educational resourceslus
F3 PEK_ KO1-PEK_KO3Students’ attendance and class activity may atteetfina

seminar grade.

will not be credited).

P4 PEK_KO04 Penalty for cheating during the examdant who chee1ts




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

SECONDARY LITERATURE:

[1] Kamerschen D.R., McKenzie R.B., Nardinelli C.: E&ona, Fundacja Gospodarcza AF$
.Solidarna¢” , Wyd. 11, Gdaisk 1993.

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

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

[1] Rabushka A.: Od Adama Smitha do bogactwa Amerylent@m im. Adama Smith3
Warszawa 1996.

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

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

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

[5] Btaszczyiski A.: Stownik pogé ekonomicznych, Szkota Zadzania Uniwersyte
Jagiellaskiego, Towarzystwo Handlowe ,Atlant”, Krakow 1995.

[6] Chiang A.C.: Podstawy ekonomii matematycznej, PWBrszawa 1994

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

dr hab. inz. Leszek Jurdziak, prof. nadzw. P.Wr. (leszek.jurdziak @pwr .wroc.pl )




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT

| ntroduction to Economics

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

geodesy and cartography

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

EFFECT educational effects defingd

for main field of study

PEK_WO01 K_W21 C1 Lec 1- Lec 15 N 1, N4,

PEK_W02 N5, N8

PEK_WO03 K_W21 Cc2 Sem 1-Sem 7 N 2, N3,

PEK_WO04 N6-N7

PEK_UO1 K_U42 C1 Lec 1-Lec 15 N 1, N4,

PEK_U02 N5, N8

PEK_UO03

PEK_UO03 K_U42 Cc2 Sem 1-Sem 7 N 2, N3,

PEK_U04 N6-N7

PEK_UO05

PEK_KO01 K_KO01 - 07 C1,C2 Lec 1-Lec 15 N 1, N4, N5

PEK_KO02 Sem 1-Sem 7 N 2, N3,

PEK_KO03 N6-N7

PEK_KO04 K_KO01 - 07 C1 Lec1l




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY

SUBJECT CARD

Name in Polish:Rachunek Wyréwnawczy |l
Name in English: Adjustment Calculations Il
Main field of study: geodesy and cartography
Level and form of studies:1% level, full-time
Kind of subject: obligatory

Subject code:GKG4056
Group of courses:NO

Lecture

Classes

Laboratory

Project

Seminar

Number of hours of
organized classes in
University (ZZU)

15

15

Number of hours of total
student workload (CNPS)

60

60

Form of crediting

Examination

crediting
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) classe

including number of
ECTS points for direc

t

teacher-student contzjct 2

(BK) classe

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1. The student has knowledge on rules and methodswisiéslconducting surveying

measurements

2. The student has knowledge on the theory of ermdslae sources of their arising
3. The student can select the method of measurinthéoassumed complex accuracy
4

. The student can level the horizontal and high ntwo

C1 Learning principles of surveying observatiorts sievelopment with protruding measurement

data

C2 Learning methods of compensation of complexdiffiérent tolerances surveying networks

SUBJECT OBJECTIVES

C3 Acquiring practical skills of interpolation anfservational data approximation




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_WO01 The student knows the theory of horizoatad vertical surveying network alignment
different classes
PEK W02 The student has basic knowledge conceminggying network alignment with protrudi
observations
PEK_WO03 The student knows the rules of approximasiarveys results of different methods

relating to skills:

PEK _UO1 The student can level a multi-row, spaceestng network with protruding data

PEK _U02 The student can perform interpolation af theasured data using different statist
methods

relating to social competences:
PEK KOl The student can formulate and share knayeledoncerning equalization account
different aspects and fields of technical knowledge

n

ical

PROGRAMME CONTENT

Number
Form of classes - lecture
of hours
Lec 1 | Levelling a horizontal network with detectiohprotruding connecting points 1
Lec 2 | Alignment of levelling network of I, Il, Ill and I\tlass of accuracy 2
Lec 3 Alignment of levelling networks with taking into @munt errors of connecting 5
points.
Lec 4 | Levelling a levelling networks with detectiohprotruding connecting points 2
Lec 5| Gauss - Markow observational model: Recursiwaulas. 2
Lec 6 | Conditional observational model. General olzg@®nal model. 2
Parametric observational model with constraintssédmational model with
Lec 7 D 2
deterministic and random parameters
Lec 8 Interpolation and approximation methods: polynopiialerse distance method, the 5
surface of minimum curvature, kriging.
Total hours 15
Form of classes - laboratory Number
of hours

Lab 1 | Angles errors calculations measured in sefiegle error calculation by means jof 1
Ferraro method.

Lab 2 | Calculation of the comparative and heat abioa. Calculation of the total station 2
EDM scale correction

Lab 3 | Preliminary analysis of the coordinate desigm accuracy, angles and distances 2
measurement, height differences

Lab 4 | Calculation of one kilometre sequence lenglierror on the basis of the doulble 2
sequence levelling results and on the basis of meshkires

Lab 5 | Alignment of levelling network of |, Il, liand 1V class 2

Lab 6 | Alignment of levelling networks with takingto account errors of connecting 2
points.

Lab 7 | Levelling a levelling networks with detectiohprotruding connecting points 2

Lab 8 | Interpolation of layers by means of polyndmizethod, inverse distance, the 2
surface of minimum curvature, kriging.

Total hours 15




TEACHING TOOLS USED

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

N2. Preparation of reports from laboratory tasks.

N3. Duty hours

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation (F — forming| Educational effect number  Way of evaluating educational effect
(during semester), P — achievement
concluding (at the end of
semester)
P1 PEK_WO01-PEK W03 P1 passing final test from tivergscope of
material
F, P2 PEK_UO01-PEK_U02 F1 grade from written tesisncerning
knowledge of particular laboratory groups
topics
F2. Grade from reports from particul
subject laboratories groups
P2.Final grade (mean of F1 and F2)

of

ar

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Wisniewski Z. Rachunek wyrbwnawczy w geodezji. Pub. MVDIsztyn 2005
[2] Osada E. Geodezja. Oficyna Pub. PWr., Wroctaw 2002

[3] Adamczewski Z. Rachunek wyrownawczy w 15 wyktaddeficyna Pub. PW, Warszawa 2007

[4] Osada E. Wyktady z geodezji i geoinformatyki. Osp@&odezyjne. UxLan, Wroctaw 2010

[5] Baran L. W. Teoretyczne podstawy opracowania wymikipmiarow geodezyjnych. PWN,

Warszawa 1999

SECONDARY LITERATURE:
[1] Adamczewski Z. Teoria bilow dla geodetéw. Oficyna Pub. PW, Warszawa 2005
[2] Osada E. Analiza, wyréwnanie i modelowanie Geo-AnyPodecznik elektroniczny
programu Mathcad dla Windows 98. Pub. AR, Wrocl®88
[3] Materiaty z wyktadu

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

dr inz. Tadeusz Glowacki, tadeusz.glowacki@pwr.wroc.pl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Adjustment Calculations Il
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
geodesy and cartography

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

EFFECT educational effects defined fo

main field of study

PEK_WO01 K_W15 C2 Lec1-LecP N1, N3

PEK_W02 K_W15 C1l Lec 3-Lec [/ N1

PEK_WO03 K_ W15 C3 Lec 8 N1, N3

PEK UO01 K _U17 C1, C2 Lab 1-Lab|7 N2, N3

PEK_U02 K _U17 C3 Lab 8 N2, N3




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Name in Polish: Systemy Informacji Geograficznej |
Name in English: Geographic Information Systems |

Main field of study: geodesy and cartography
Level and form of studies: 1% level, full-time

Kind of subject: obligatory
Subject code: GKG4057
Group of courses: NO

Lecture Classes LaboratoryProject 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 crediting crediting
with grade with grade
For a group of courses mark
(X) for the final course
Number of ECTS points 3 2
including number of
ECTS points for 1
practical (P) classe|
including number of
ECTS points for direct 3 1
teacher-student contact
(BK) classes

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES

1. The student has basic knowledge of database systeamsiging and implementing a database

variety of informatics systems
2. The student can design a logical and physical streof database, enter data using forms, o
data by means of a query

na

utput

3. The student has basic knowledge concerning nuntenigps construction , knows and understands

the methodology for the development of numericgbsna
4. The student can manage computer tools to supp@s eiasigning

SUBJECT OBJECTIVES
ClTransfer of knowledge concerning representationdets and digital objects inscriptio
phenomena and processes in geographic informatitarss.
C2 Presentation and discussion on the componeugsogfraphic information systems.
C3 Acquisition of knowledge and skills concernirmpstruction and management of spatial datab
C4 Learning basic methods and phases of spatibisisia
C5 Developing skills in procedures forming in anfiat language, and their implementation us
geographic information systems programs.

ASes

ing

C6 Understanding the principles of visualizatiorspétial data in GIS.




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_WO01 The student knows the basic concepts ajrgpbic information systems,
PEK_WO02 The student knows basic models of real dvoepresentation and distinguish dig
methods of spatial data recording,
PEK_WO03 The student can describe methods of phemmnaed spatial objects modelling 3§
distinguish spatial analysis methods in GIS

relating to skills:

PEK_UO1 The student can design, supply, updateraardhge thematic spatial databases

PEK _U02 The student uses GIS tools to perform dis&st aimed at given problem solution in
environment of geographical information systems

tal

ind

the

PEK_UO3 The student can graphically demonstratargtedpret the results of spatial analysis

PROGRAMME CONTENT
Form of classes- lecture g'f“k?;ﬁf“s
Lec 1 Syllabus, conditions of crediting, literature 5
Data and spatial information. Digital reality repeatation.
Lec 2 Chargcteristics of geographic information syste@S(/ GIS) - components, >
functions, tasks
Lec 3 Models ' of objects, phenomena and §patia| proceseesgeographi¢ >
information systems. Discrete objects and fields
Lec 4 | Vector model 2
Lec5 | Raster model 2
Lec 6 | Object model 2
Numerical surface models (TIN, GRID) Interpolatioand height
Lec7 L 2
approximation methods
Lec 8-9 Spatial qatabases (graphic objects and descrigtitgbutes). Projecting, 4
construction, management.
Overview of spatial information systems applicasiofexamples of use |n
Lec 10-11 . X \ 4
administration, economy and science.
Lec 12 | Phases of spatial analysis 2
Methods of spatial analysis Operators and functiondels of data
Lec 13-14 . . 4
processing procedures. Examples of raster andvactdysis.
Lec 15 | Geovisualisation 2
Total hours 30
Form of classes - laboratory Number
of hours
Lab 1 | Presentation of the scope of practice, aregddonditions and literature. 2
Introduction to ArcGIS Desktop. Work with ArcCatglapplication
Lab 2 | Introduction to ArcGIS. Work with ArcMap ajgation 2

Lab 3 | Spatial database construction. Georeferenditing a raster into map's 2
coordinate system.

Lab 4 | Spatial database construction. Obtainingiapalata (raster vectorisation, 2




coordinates). Topological validation.

Lab 5 | Spatial database construction. Acquisitioth &date of descriptive data

Lab 6 | Updating spatial database based on surveyiddsPS 2

Lab 7 | Statistical analysis using GIS tools. Buiffia database from online sourges 2
(BDL GUS)

Lab 8 | Statistical analysis using GIS tools. 2
Selection and classification of data.

Lab 9 | Statistical analysis using GIS tools. 2
Presentation of data according to administrativéesuand periods. Thematic
maps (cartogram, cartodiagram)

Lab 10 | Spatial analysis - assessing the suitakifittand for the investment location. 2
Spatial database construction.

Lab 11 | Spatial analysis - assessing the suitatwhitiand for the investment location. 2
Selection of procedures and performing analytiqgagrations. Developing g
model of spatial data processing

Lab 12 | Spatial analysis - assessing the suitatwhtiand for the investment location. 2
Presentation of the analysis results - general ohatpjled map, report

Lab 13 | Construction of the numerical surface motk@lsed on discrete data. 2
Development of TIN surface (Triangulated Irregulstwork) using Delaunay
triangulation

Lab 14 | Construction of the numerical surface modelsed on discrete dafa. 2
Interpolation using the inverse distance weightedhod (IDW)

Lab 15 | Reports grade of performed laboratory retear 2
Test.

Total hours 30

TEACHING TOOLSUSED

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

N3. Preparing own written semester work on a giogic.

N4. Conduct and preparation of laboratory taskentsp

N5. Duty hours

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

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

Educational effect number
achievement

Way of evaluating educational effect

semester)
F,P PEK_WO01-PEK_ W03 P1.Final grade of written.test
F2 Grade from a semester written test.
P1 - Final grade from a lecture (weighted
average of F1 - 70% and F2 - 30%
F,P PEK U01-PEK _UO03 F3 Grade from performing & tasd a

written report
F4- written test grade
P2 - Final grade from a laboratory (weightg

average of F3 - 80% and F4 - 20%).




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

SECONDARY LITERATURE:

[1] Longley P. A., Goodchild M. F., Maguire D. J., Rthilb. W.: GIS. Teoria i praktyka
Naukowe PWN Publishing, Warszawa 2006;

[2] Litwin L, Myrda G., 2005: Systemy Informacji Geoficanej. Zaradzanie danym

przestrzennymi w GIS, SIP, SIT, LIS, Helion Pubingh
[3] Urbaaski J., 2010. GIS w badaniach przyrodniczych, Ungytet Gdaski Publishing
[4] Gazdzicki J., 2010: Leksykon geomatyczny. Wydanierimé¢owe.@ http:// http://ptip.org.pl

[1] Gotlib D., lwaniak A., Olszewski R., 2007: GIS. @hsy zastosowg Wydaw. Naukowe

PWN, Warszawa;

[2] Heywood 1., Cornelius S., Carver S., 2006: An Idtration to Geographical Information

Systems, 3rd Edition, Pearson — Prentice Hall;
[3] Kennedy M., 2009: Introducing Geographic Informat®ystems with ArcGIS: A Workbod
Approach to Learning GIS, Second Edition, John Wéaed Sons;

[4] Longley P. A., Goodchild M. F., Maguire D. J., Rti>. 2011: Geographic Information

Systems and Science, John Wiley & Sons
[5] Geodeta. Magazyn geoinformacyjny;
[6] Kwartalnik Arkana GIS. Magazyn dlaytkownikow oprogramowania ESRI;
[7] Magazyn informacyjny ArcNews;
[8] Roczniki Geomatyki — Zeszyty Naukowe Polskiego Tmayatwa Informacji Przestrzennej;
[9] Geoforum — portal internetowy @ http://geoforum.pl
[10] GISPlay — portal geoinformacyjny @ http://geoforpim.

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

dr inz. Jan Blachowski, jan.blachowski@pwr .wr oc.pl

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Geographic Information Systemsl|
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

=

k

geodesy and cartography
SUBJECT Correlation between subject SUBJECT Programme contentf  Teaching
EDUCATIONAL educational effect and | OBJECTIVES tool
EFFECT educational effects defined number
for main field of study
PEK W01 K W14 C1,C2 Lec 1, Lec 3-Lec ¥ N1, NP
PEK W02 K W14 Cil,C4 Lec 2, Lec 10-Lec 11 N1, N2
PEK W03 K_ W14 Ci,C4 Lec 12 N1, N2,
Lec 13-Lec 14 N3
PEK UO1 K_U16 C3 Lec 8-Lec 9, N2, N4
Lab 1- Lab 6
PEK _U02 K_U16 C5 Lab 7-Lab 8, N4
Lab 10-Lab 11,
Lab 13-Lab 14
PEK U03 K U16 C6 Lec 15, Lab 9, Lab 12N2, N4




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY

SUBJECT CARD
Namein Polish: Bhp i Ergonomia
Namein English: Occupational Safety and Health and Ergonomics
Faculty of studies: geodesy and cartography
L evel and form of studies: 1*' level, full-time
Kind of subject: obligatory
Subject code: GGG4014

Group of courses: NO

Lecture Classes Laboratory  Project Seminar

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

Number of hours of total
student workload (CNPS) 60 30 30

Form of crediting Examination crediting | crediting
with grade | with grade

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

Number of ECTS points 2 1 1

including number of
ECTS points for

) 0,5
practical (P) classe

n

including number of
ECTS points for direct ) 1 0.5
teacher-student contact ’
(BK) classes

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES
1. Possesses basic knowledge of technologies useampén-pit mines and underground min
2. Is able to use Microsoft Office environment toegare documents in Word, multime

presentations in Power Point and work with Excel reagsheets

3. Understands the need and knows the possibitifie®nstant education 2and ¥ level studies

es.
dia
D.

postgraduate studies, and courses), improving gs@feal, personal and social skills.

SUBJECT OBJECTIVES
C1 - To familiarize students with the basics of uational safety in the European Union and
Poland.

in

C2 - To familiarize students with the principlesaaicupational safety monitoring in a company and

principles of supervision exercised by externalingons.

C3 — To familiarize students with basic terminol@md procedures associated with accidents at work
and occupational diseases, and also analysis aadsamsent of exposure to harmful agents in

the workplace.
C4 — To enable students to identify and chara@&ehiazards of harmful and dangerous fact
occurring in the work environment with particulanghasis on mines.

ors

C5 — To create a safety culture attitude of lablbyrunderstanding phenomena associated with

occupational hazards and appropriate labour evatuat aspects of its safety.

C6 — To familiarize students with the latest depetents in the field of occupational safety in hygh

developed organizations.




SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK_WO01 - Possesses general knowledge about thes bafsoccupational safety in the Europe
Union and in Poland.

PEK_WO02 Knows rules of monitoring occupatiorafiesy in the workplace (including mines).

PEK_WO03 Knows rules of supervision of occupaticssafety by external institutions.

PEK W04 - Possesses general knowledge about atdideards and hazards of harmful factor
workplaces in the mining industry.

PEK_WO05 - Understands relationships and depender@eveen systems and mining technolo
and hazards with harmful and dangerous factorseémtork environment.

PEK_WO06 - Possesses general knowledge of the peesvend application of standards — which
results of legal and normative regulations assediatith accidents at work, occupatio
diseases and harmful factors in the work envirorimen

PEK_WO07 - Knows the mining environment and is ableharacterize parameters of dangerous
harmful factors in the work environment.

PEK_WO08 - Knows basic legal and normative regufetioegarding accidents at work, occupatid
diseases and also analysis and assessment of expo$iarmful agents in the workplace.

PEK_WO09 - Possesses basic knowledge about prosediisr accidents, carrying out after accig

ean

gies

are
nal

and
nal

ent

documentation, occupational diseases, principlesmafasurements, compiling research

documentations, evaluation and registration of Karrfactors in the work environmer
principles of co-operation with research labora&®riassessment of exposure to har
factors and the interpretation of results.

relating to skills:

PEK_UO1 - Is able to characterize occupational astthe mining industry concerning aspects
accident hazards and hazards of harmful agents.

PEK_UO02 - Is able to identify harmful, dangeroud drsruptive factors in the workplace.

PEK_UO3 - Is able to analyse activities in the anédorming the conditions and organization
labour based on assessment results of accidentdsaaiad exposure to harmful factors in
work environment.

PEK_UO4 - Is able to interpret results of accidamalysis and research of harmful factors in theky
environment.

PEK _UO5 -Is able to develop and present the resfltproject work (paper report, multimec
presentation) after accident documentation, repart®search on assessment of exposu
harmful factors and the interpretation of results.

relating to social competences:

PEK_KO1- Is able to work in a team and togetherycaut research of the work environment
develop results and required documentation in di fof a team report. Knows examples
good practices and the promotion of Occupationaltieand Safety, and is aware of the va

tl
mful

5 of
of

the

VOor

lia
re to

and
of
lue

and need of creating a culture of occupationaltgafe




PROGRAMME CONTENT

Form of classes - lecture

Number
of hours

Lec 1

Conventions and Directives regarding Occupationahlth and Safety. The leg
basis of occupational safety in Poland. Sourcesresponsibilities regardin
Occupational Health and Safety (OHS). Basic dutfeesmployees and employeg
in the area of OHS.

al
J

I's

2

Lec 2

The concept of an accident at work, types of act&leaccident rate and

Occupational diseases, jurisdiction in the fielo€upational diseases.

ts
measuring instruments, the assessment of an ataidem the interpretation of
accident rate indicators , after accident invesga after accident claims.

Lec 3

Works OHS services, Occupational Health and Safetymittee, social labour

inspection.

Lec 4

National Labour Inspectorate. National Sanitaryp&etorate, The Department
Technical Inspection, Mining Authority.

Lec 5

Measurement strategy of a work environmensth workplaces.

Lec 6

Vibration and noise in the work environment.

Lec 7

Microclimate, artificial lighting, chemicahétors.

Lec 8

Biological factors in the work environmengchanical hazards.

Total hours

15

Form of classes - classes

Number
of hours

Cl1

AFTER ACCIDENT PROCEDURES. Legal regulatioregarding accidents at
work, aspects and aims of carrying out after actidevestigations, after accident

procedure concerned as an element of OHS reactomtaning. Procedures
reporting an accident, appointing an after accidemnmittee, security of a
accident site, provision of first aid, procedurésaa accident site, after accide
team operations. Formal and legal rules of prejmsraand approval of afte
accident documentation.

n

=

nt

2

Cl 2

INVESTIGATION OF ACCIDENTS AT WORK and PREPARAON OF
AFTER ACCIDENT DOCUMENTATION. Mechanism of originnd models of
accidents, investigation of the circumstances auses of an accident, conclusi
formulation and prevention activities. Completionf cafter accident
documentation, elements of a statistical card o€idents at work an
classification of the causes of an accident. Sasmghel examples of after accide
forms and a statistical card. Assignment of topiosprepare after accide
documentation for student teams.

)

Nt

on

2Nt

Cl3

LEGAL ASPECTS OF ACCIDENTS AT WORK. Legal deiions of various
accidents and their examples. Elements of the itlefinof an accident at work i

legal aspects - urgency, injury, death, externakeathe relationship with work.

The circumstances resulting in the loss of claiorsatccidents at work. Examplé
of judicial jurisdiction.

Cl4

ANALYSIS OF ACCIDENT RATE. Keeping a registef accidents at work an
statistical documents. Accident rates, scope amdctste analysis, plannin
activities in the area of OHS. Analyses of the @t rate in the mining industi
according to State Mining Authority materials -tstiics, groups of risk, the ma
causes and circumstances of accidents, the mauitiastto enhance safety in t
mining industry.

e

Cl5

PRESENTATION of after accident documentatiomsveloped by teams (
students, discussion on their correctness.
PROMOTION and CULTURE of occupational safety. Gguéctices of accider

nf

t

prevention and creation of an occupational safetjure - alerts of accidents ar

nd




potentially accidental activities, internal secpgbdes, promotional actions of the

State Mining Authority.

Cl6

Accident HAZARDS in mines. Natural hazardsgék qualification), hazards
associated with conducting blasting, geotechnical ather technical hazards
related to the employment of foreign entities, oigational and human hazards.
Examples of particularly dangerous works in the ingnindustry and rules of

conducting them. Examples of hazards included fatgalocuments of mining
enterprises and methods of their prevention.

Cl7

OCCUPATIONAL DISEASES. Relation between ocdigzal diseases an
harmful factors in the work environment, legal It occupational disease

occupational disease. Documentation of procedufesocoupational diseas
establishment — samples of forms established by l&geping a register g

d
S
examples of judicial jurisdiction in disputes ratat to the recognition of an
e
f

occupational diseases. Statistics of occupatiors#ades in the mining industry

according to State Mining Authority analysis.

Cl8

Summary of classes and final test.

Total hours

Form of classes - laboratory

Number
of hours

Lab 1

Completion of documentation of harmful factor resbaof the work
environment in a workplace (registry of harmfulttas, research cards pf
harmful factors, characteristics of work post amdirig of work time,
research plans of harmful factors).

Stages of the research process of a work environnkgrquency o
research, formal and practical rules of samplinthenworkplace.

Types of measuring devices and principles of megjiokl supervision of
measuring devices according to principles of meagurcoherence
(standards, calibrators, reference materials, obrf environmenta

—

parameters), the concept of measurement uncertainty

Formal and practical aspects of cooperation betweerkplaces and
research laboratories, the role of a workplace he planning and
preparation of research, contracting, agreeing Bagpprotocols.
Familiarise employees with test results, the imgnore of research in the
development of hazards awareness and occupatiafiedy ulture.

Rules of preparing research reports and an assessafhéhe working
environment due to harmful factors (an example of@ort made by th
accredited laboratory, sample form of student rgpor

1)

2

Lab 2

DUST in the work environment, criteria for harmfess evaluation
(NDS). Identification and description of the objettresearch, sources pf
hazards in mining and methods of prevention. Medhmgly according tc
the standard, measurement set, measurement sirabegprinciples of
conducting measurements. Practical conducting adsomements using
measurement devices. Determination of exposuressis@nt indicators.
Exposure assessment and interpretation — compliasitte regulations
assessment of occupational risk, date of next relsedReport from
research carried out by individual students ancugision of result
during consultation hours.

)

Lab 3

NOISE in the work environment, criteria for harnmfess evaluation (NDS).
Identification and description of the object of @asch, sources of hazards
mining and methods of prevention. Methodology aditwy to the standard,

n




measurement set, measurement strategy,
measurements. Practical conducting of measuremasisg measureme
devices. Determination of exposure assessmentatmic Exposure assessm
and interpretation — compliance with regulationssessment of occupation
risk, date of next research. Report from reseaiier] out by individua
students and discussion of results during consutdours.

the peaciplf conductini

t
Nt
al

Lab 4

General and local MECHANICAL VIBRATIONS in the worknvironment,
criteria for harmfulness evaluation (NDS). Idemtfiion and description of th
object of research, sources of hazards in mining) methods of preventior
Methodology according to the standard, measures&nineasurement strateg
the principles of conducting measurements. Prdcticanducting of
measurements using measurement devices. Deteromnatif exposure
assessment indicators. Exposure assessment amgrétééon — complianc
with regulations, assessment of occupational dsite of next research. Rep
from research carried out by individual studentd discussion of results durin
consultation hours.

.
Y,

DIt
g9

Lab 5

MICROCLIMATE in the work environment, indicators tdmperate ho
and cold microclimates, criteria of evaluation bé tthermal load of hg
and cold stress. Determination of the warmth retentf clothing with
tabular methods and energy expenditure and mesabotlass with
tabular and measurement methods.

Identification and description of the object of @asch, sources of hazards
mining and methods of prevention. Methodology aditwy to the standarc
measurement set, measurement strategy, the pesacigf conducting

measurements. Practical conducting of measuremastisg measurement

devices. Determination of exposure assessmentaitic Exposure assessm
and interpretation — compliance with regulationssessment of occupation
risk, date of next research. Report from reseamtnietl out by individua
students and discussion of results during consuftdours.

—t

—+

in

Nt
al

Lab 6

LIGHTING at work, evaluation criteria. Identificati and description of th
object of research. Methodology according to ttendard, measurement s
measurement strategy, the principles of conductimgpsurements. Practic
conducting of measurements using measurement device

Determination of basic parameters of lighting assest. Assessment
lighting conditions and interpretation of complianeith the requirements.
Research reports carried out by teams and disecusgioesults during
classes.

e
et,
al

Df

2

Lab 7

CHEMICAL FACTORS in the work environment, criteriaf hazard
evaluation (NDS, NDSCH, NDSP). Identification anelsdription of the
object of research, sources of hazards in minind amethods of
prevention. Methods of sampling and measuremeategfies, example
of research with the absorption spectrometry metheet of researc
apparatus, principles of research methodology. Femding devices @
chemicals in the mining environment and rules fdreirt use.
Determination of exposure assessment indicatorssegssnent o
exposure, cumulative exposure and interpretatiocompliance with
regulations, occupational risk evaluation, dataeft research.

-~ 2

f

Lab 8

Summary of classes and test.

Total hours

15




TEACHING TOOLSUSED

N1 Informative lecture with elements of problemagictures.

N2 Multimedia presentations.

N3 Didactic discussions during lectures.

N4 Completion of classes and laboratory classésdiriorm of a report.
N5 Presentation of a report.

N6 Consultation.

EVALUATION OF SUBJECT EDUCATIONAL OUTCOME ACHIEVEMENTS

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

forming (during number
semester), P —
concluding (at
semester end)

P1 PEK_WO01-PEK_WO09| Informative lecture with elenseat problematig

lectures, multimedia presentations, didactic
discussions during lectures, completion of classes
and laboratory classes in the form of a report,
presentation of a report, consultation, final grade
from a written exam covering the entire material.

P2, F1, F2 PEK_UO01-PEK_UO5| Completion of classes and laboratories in |the
PEK_KO01 form of reports, presentation of reports,
consultations, the final grade of the classes |and
laboratory classes (25% from the repor6%
from presented knowledge)
PRIMARY AND SECONDARY LITERATURE
PRIMARY LITERATURE:
[1] Danuta Koradecka Bezpiedmstwo pracy i ergonomia, tom 1 i 2, Wydawnictwo @IO

Warsaw, 1997

[2] Kodeks Pracy, tekst ujednolicony ustawy, WydawnicfARBONUS, Krakow Tarnobrzeg,

2009
[3] JoézefSlezak Poradnik ochrony pracy, Wydawnictwo TARBONUSrakow, Tarnobrzeg
2008

[4] Marek Galuszka, Wiestaw Langer Wypadki i chorobgwadowe - dokumentacja,

postpowanie, orzecznictwo, Wydawnictwo TARBONUS, Krakdvarnobrzeg, 2009

[5] Andrzej Uzarczyk  Metody bada czynnikbw szkodliwych w srodowisku pracy |

Wydawnictwo TARBONUS, Gdansk, Krakow Tarnobrzeg0&0

SECONDARY LITERATURE:

[1] Rozporadzenie Ministra Pracy i Polityki Spotecznej z dn2® listopada 2002 roku

w sprawie najwyszych dopuszczalnychegen i nakzen czynnikdw szkodliwych dla zdrow
w $rodowisku pracy (Dz. U. nr 217/2002, poz.1833 zmpa@m.);
[2] Rozporadzenie Ministra Zdrowia z dnia 2 lutego 2011 rokusprawie badai pomiarow
czynnikow szkodliwych dla zdrowia swvodowisku pracy (Dz. U. nr 33/2011, poz. 166);
[3] Rozporadzenie Ministra Gospodarki i Pracy z dnia 1@dzernika 2005 r. zmienigge
rozporadzenie w sprawie najwgzych dopuszczalnych egen i nakzen czynnikow
szkodliwych dla zdrowia wrodowisku pracy. (Dz. U. nr 212/2005, poz. 1769);

[4] Rozporadzenie Ministra Gospodarki i Pracy z dnia 5 siemprf005 r. w sprawig

bezpieczéstwa i higieny pracy przy pracach azanych z nargeniem na hatas lub drgar
mechaniczne (Dz. U. nr 157/2005, poz. 1318);

a

a



[5] PN-/Z-04008/07 "Zasady pobierania préb powietrzasnwdowisku pracy i interpretag
wynikow";

[6] PN-91/Z-04030/05 "Oznaczenie pytu catkowitego ranewiskach pracy metadiltracyjno-
wagowg";

[7] PN-91-/Z-04030/06 "Oznaczenie pylu respirabilnega stanowiskach pracy metp
filtracyjno-wagowy";

[8] PN-N-01307:1994 .Halas. Dopuszczalne wéeto  parametrow hatag

w srodowisku pracy. Wymagania dotyce wykonywania pomiaréw”;

[9] PN-ISO 9612 ,Akustyka. Wytyczne do pomiaréw i ocekgpozycji na hatas”;

[10] PN-EN 14253 ,Drgania mechaniczne. Pomiar i obliczaawodowej ekspozycji na drganig
ogblnym oddziatywaniu na organizm czlowieka dlarpelb ochrony zdrowia. Wymagar
praktyczne”;

[11] PN-EN-ISO-5349-1 ,Drgania mechaniczne. Pomiar i n@zanie ekspozycji cztowieka
drgania mechaniczne przenoszone przézkyny gorne. Cg¢ 1- wymagania ogolne”;

[12] PN-EN-ISO-5349-2 ,Drgania mechaniczne. Pomiar i maczanie ekspozycji cziowieka
drgania mechaniczne przenoszone przexkmy goérne. C&¢ 2 - praktyczne wytyczne ¢
wykonywania pomiaréw na stanowiskach pracy”;

[13] PN-84/E-02033 ,Gwietlenie wretrz swiattem elektrycznym”

[14] PN-EN 12464-1 Swiatlo i oéwietlenie. Gwietlenie miejsc pracy. G& 1: Miejsca pracy wi
wnetrzach

[15] PN-EN12464-2 $wiatto i oéwietlenie. Gwietlenie miejsc pracy . G& 2: Miejsca pracy n
zewngtrz.

[16] PN-EN ISO 11399 ,Ergonomiarodowiska termicznego. Zasady i stosowaniegzamych
norm medzynarodowych”

[17] PN-EN27243 Srodowisko gorace. Wyznaczanie ohgienia termicznego dziakgiego na
cztowieka podczas pracy oparte na wsieu WBGT”

[18] PN-EN ISO 7730 Srodowisko termiczne umiarkowanélyznaczanie wskaika PMV i PPD
oraz okrélenie komfortu termicznego”

[19] PN-EN 1S0O11079 ,Ergonomidrodowiska termicznego. Wyznaczanie i interpretatjasu
termicznego wynikacego z eksploatacji nasrodowisko zimne z uwzgtinieniem
izolacyjnaci cieplnej (IREQ) oraz wptywu wychtodzenia miejsezgo

J

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

dr inz. Zbigniew Nedza, zbigniew.nedza@pwr .wr oc.pl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Occupational Safety and Health and Ergonomics

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

Dol

geodesy and cartography
SUBJECT Correlation between SUBJECT Programme content Teaching t(
EDUCATIONAL | subject educational effegt OBJECTIVES number
EFFECT and educational effects
defined for main field of
study
PEK_WO01 K_ w43 Cl Lecl N1-N3, Nf
PEK_ W02 K_ w43 C2 Lec 3 N1-N3, Nf
PEK_WO03 K_w43 C2 Lec 4 N1-N3, Nf
PEK_WO04 K_WwW43 C4 Lec 2 N1-N3, Nf
PEK_WO05 K_w43 C4 Lec5 N1-N3, N
PEK_WO06 K w43 C3 Lec2,Lec5 N1-N3, Nb
PEK_WO07 K_w43 C4 Lec 5-Lec 8, N1-N6
Lab 1-Lab 7
PEK_WO08 K_ W43 C3 Lec 2, Lec 5-Lec & N1-N6
Cl 1-Cl 7,
Lab 1-Lab 7
PEK_WO09 K_ w43 C3 Lec 2, Lec 5-Lec & N1-N6
Cl 1-Cl 7,
Labl-Lab 7
PEK_UO01 K_U46 C3,C4, C5 Lec 2, Lec5 N1-N6
PEK_U02 K _U46 C4 Lec 6-Lec 8 N1-N6
Lab 1-Lab 7
PEK _UO03 K_U46 C3,C4,C5,C Lab 1-Lab 7 N1-N6
PEK_U0O4 K_U46 C3,C4 Cl 1-Cl 7, N1-N6
Labl-Lab 7
PEK_UO5 K_U46 C5, C6 Cl 1-Cl 7, N1-N6
Lab 1-Lab 7
PEK_KO01 K_ K04 C5, C6 Cl 1-Cl 7, N1-N6
Lab 1-Lab 7




SEMESTER 5

FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Namein Polish: Geodezja Wysza |
Namein English: Geodesy |
Main field of study: geodesy and cartography
Level and form of studies: 1% level, full-time
Kind of subject: obligatory
Subject code: GKG5056
Group of courses. NO

Lecture Classes Laboratory Project Seminar
Number of hours of
organized classes in 15 30
University (ZZU)
Number of hours of total
student workload (CNPS) 60 60
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 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. The student has knowledge concerning calculus rigathérigonometry, power series,
2. The student has knowledge concerning the emissielectromagnetic waves, ground gravity
3. The student has knowledge concerning engineeriomggy
4. The student has knowledge concerning the accurasgsament and levelling of geodetic
measurements.
5. The student has knowledge of the basic geodetitlzions and measurements.

SUBJECT OBJECTIVES
C1 Presentation of theoretical knowledge in thiel foé sphere and ellipsoid geometry
C2 Presentation of theoretical knowledge in thiel fof geodetic astronomy
C3 Acquisition of practical skills in the field ajeodesic measurements on a sphere and ellipsoid
C4 Acquisition of practical skills of determiningdth, length and astronomical azimuth




SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:
PEK W01 The student characterises issues concesphye and ellipsoid geometry
PEK_WO02 The student characterises issues concegrimgetic astronomy

relating to skills:
PEK_UO1 The student can perform geodetic measursnoana sphere and ellipsoid
PEK _UO02 The student can determine width, lengthastcbnomical azimuth

PROGRAMME CONTENT

Form of classes - lecture

Number
of hours

Derivation, basic formulas of spherical trigonomgesipherical triangle, spherigal

Lec 1l 1
excess.
Solving geodesic triangles (spherical) using Legendhethod, method of
Lec 2 . . . 1
additaments and spherical trigonometry.
Lec 3 Coordinate systems on ellipsoid. Ellipsoids’ geaiat parameters. Normal 1
sections.
Lec 4 Calculation the meridian and parallel arc of lendttbitrary and mutual cross- 1
sections. Determination of ellipsoid’s solids (siaal method).
Lec 5 | Geodesic line. Geodesic line equitation, courselljpsoid. 1
L Counting coordinates and azimuth on orthodromi¢ foovard and backwand 1
ec6 ,
task Clark’s method.
Lec 7 | Transferring coordinates and azimuth using poweese 1
Lec 8 |Astronomic coordinate systems: equatorial and batel. Equatorial triangle. 1
Lec 9 | Daily movement of the celestial sphere. 1
Lec 10 | Time measurement. Time change. 1
Lec 11 | Refraction, aberration, precession, paraltek nutation. 1
Lec 12 | Basics of geodesic astronomy. 1
Lec 13 | Methods for determination of length, widtfdastronomical azimuth. 1
Lec 14 | Measurement and determination of the azirbaing on Polaris observation. 1
Lec 15 | Repertory. Crediting. 1
Total hours 15
Form of classes- [aboratory Number
of hours
Solving geodesic triangles (spherical) using Legendchethod, method qf
Lab 1 . . . 2
additaments and spherical trigonometry.
Lab 2 | Transformation of dimensional coordinate B;i<->X, Y, Z 2
Lab 3 | Normal sections, solving geodetic triangles, geiodete. 4
Lab 4 | Transferring coordinates and azimuth by me&i@arke and Kivioj's method. 4
Lab 5 | Coordinate systems: equatorial and horizpasiionomical year. 2
Lab 6 | Equatorial triangle, converting coordinates. 4
Lab 7 | Phenomena of daily stars movement, astronomica, tiime measurement. 2
Lab 8 | Phenomena influencing astronomical observations. 2
Lab 9 | Counting the astronomical azimuth basing olaris observation. 6
Lab 10 | Crediting classes. 2

Total hours




TEACHING TOOLSUSED

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

N3. Conduct and preparation of laboratory measunétasks reports.
N4. 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)
F,P PEK_WO01-PEK W02 F1- written exam grade

P1 Final grade from the lecture (weighted me
of F1 - 100%)

F, P PEK_UO01-PEK_UO02 F2 Grade from performing & taxd a written
report

F3- written test grade

P2 - Final grade from a laboratory (weighted

average of F2 - 25% and F3 - 75%)

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] .Geodezja wysza i astronomia geodezyjna”, praca zbiorowa. PWBrszawa—\Wroctaw
1981.

[2] .Geodezja wysza i astronomia geodezyjna — zadania i przyktagsdca zbiorowa. PWN,
Warszawa—Wroctaw 1988.

[3] K. Czarnecki, ,Geodezja wspoéiczesna w zarysie”..ddl, Warszawa 2010.

[4] ,Niwelacja precyzyjna”, praca zbiorowa. PPWK, Wasa 1993.

[5] J. Krynski, Nowe obowijzujace niebieskie i ziemskie systemy i uktady odnieisiemaz ich
wzajemne relacje, Pub. IGIK, Warszawa 2004.

SECONDARY LITERATURE:

[1] Aktualne instrukcje i wytyczne techniczne GUGIKriaeG-1 i G-2.

[2] Materialy sympozjéw krajowych i zagranicznych odB8%90oku.

[3] Publikacje w geodezyjnych czasopismach periodydzmydeperiodycznych (np. Zeszyty
Naukowe) polskich i zagranicznych od 1985 roku.

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

prof. dr hab. inz. Stefan Cacon, stefan.cacon@pwr .wroc.pl

an



MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT

Geodesy |
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
geodesy and cartography
SUBJECT Correlation between| SUBJECT Programme Teaching tool
EDUCATIONAL | subject educational | OBJECTIVES content number
EFFECT effect and educationa

effects defined for main
field of study

PEK_WO01 K_WO01 C1 Lec1-Lec? N1, N2
PEK_W02 K_W01 Cc2 Lec 8-Lec 15 N1, N2
PEK_UO01 K_U27 C3 Lab 1-Lab 4 N2, N4

PEK_U02 K_U27 C4 Lab 5-Lab 10 N2, N4




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Namein Polish: Geodezja laynieryjna lll
Namein English: Engineering Geodesy Il
Main field of study: geodesy and cartography
Level and form of studies: 1% level, full-time
Kind of subject: obligatory
Subject code: GKG5050
Group of courses: NO

Lecture Classes Laborator Project Seminar

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

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

Form of crediting Examination crediting
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 1
practical (P) classe

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

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES
1. The student has knowledge and skills concerningestimg networks levelling.
2. The student has knowledge and skills concernirdisplacement measurements.
3. The student has knowledge and skills concerningl@so investment processes

SUBJECT OBJECTIVES
C1 Presentation of knowledge concerning law andigéo documentation in investment services
C2 Presentation of knowledge concerning real estateagement related to linear investments
C3 Presentation of knowledge concerning measurenpemformance and volume measurements
C4 Presentation of the software used in engineeatngeying
C5 Acquisition of skills necessary to prepare swing -cartographic documentation related|to
geodetic investment service

C6 Acquisition of skills concerning complex studl displacement measurements of engineering

objects

C7 Acquisition of skills to use surveying and nuitcarmeasurements of a terrain model to calculate

the volume




SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:
PEK_WO01 The student characterises issues concelaingnd geodetic documentation in investment

services

PEK W02 The student characterises issues concemeialgestate management related to linear
investments

PEK_WO03 The student characterises issues concemeasurements performance and volyime
measurements

PEK W04 The student can characterise software whioked in engineering surveying

relating to skills:

PEK _UO01 The student can prepare surveying -cambjradocumentation related to geodetic
investment service

PEK_UO2 The student can develop displacement measunts of engineering objects

PEK UO03 The student can count volumes.

PROGRAMME CONTENT
Form of classes- lecture Number
of hours
Lec 1 |Realisation stages in investment processes Buildiug 2

Lec 2 |Maps used in an investment process. Rules of mdprpence for design.

Lec 3 Rules of industry interviews’ conducting. Documeiata Coordination Office -
its role in realisation of technical infrastructymmjects

Lec 4 | Surveying development of investment projects. Galrfelan.

Lec5 for excluding land from agricultural or forestryogpiuction.

Lec 6 | Real estate acquisition for roads constractio
Surveying works concerning measurements performande/olume

2
2
2
Rules of asiding lands for non-agricultural and-famest purposes. Procedures 5
2
2

Lec 7
measurements Mass balance.
Lec 8 | Overview of the software used in engineesiayeying 1
Total hours 15
Form of classes - laboratory Number
of hours
Lab 1 | Surveying development of the General Plan. 2
Lab 2 | The rules for creating documentation of indumterviews. 2
Lab 3 | Creating surveying-cartographic documentdiomlesign purposes. 2
Lab 4 Creating surveying-cartographic documentation feal restate acquisition for >
roads construction.
Lab 5 A' comprehensive study of measurements and detetiorinaf cooling chimneys 4
displacements.
Lab 6 A_ comprehensive study of measurements and detetionnaof dams’ 4
displacements.
Lab 7 A' comprehensive study of measurements and deteiionnaf landslips 4
displacements.
Creating cross-and longitudinal sections on theisba§ measurements and
Lab 8 . . . S 4
numerical terrain model - work with specializedtaaire.
Lab 9 | Volume counting. Mass balance calculatiowsrk with specialized software. 2
Development of the measurements results of botewthdof a water tank - work
Lab 10 | . o 4
with specialized software.
Total hours 30




TEACHING TOOLSUSED

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

N3. Preparing own written semester work on a giogic.

N4. Conduct and preparation of exercises reports.

N5. Duty hours

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

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

F,P PEK_WO01-PEK_WO04 | P1.Final grade of written test.

F2 Grade from a semester written test.
P1 Final grade from the lecture (weighted mean
of F1 - 80% and F2 - 20%)

F, P PEK_UO1-PEK_UO03 | F3 Grade from performing a task amditten
report

F4- written test grade

P2 - Final grade from a laboratory (weighted
average of F3 - 50% and F4 - 50%

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:
[1] Witold Prészwiski, Mieczystaw Kwaniak, Podstawy geodezyjnego wyznaczania
przemieszcae Pogcia i elementy metodyki, Oficyna Wydawnicza Politeiki
Warszawskiej, 2006.
[2] Jan Gocat, Geodezjaaynieryjno-przemystowa cz. Il, AGH Publishing, 2009.
[3] Praca zbiorowa — ,Geodezjazimieryjna” t. 1, 2 i 3, Pub. PPWK, Warszawa 19984

SECONDARY LITERATURE:

[1] Praca zbiorowa pod redakdr. Roli — ,Geodezja itynieryjno-przemystowa”, wyktady cz. ||
I1'i 1, skrypt AGH Krakow 1985.

[2] Praca zbiorowa pod redakcjl. Ponikowskiego — Cwiczenia z geodezji itynieryjno-
przemystowej”, cz. I, Il'i lll, Pub. PPWK Warszawa72.

[3] K. Kamieaska-Czy, M. Pekalski — ,Wybrane dzialy geodezji zimieryjnej”, Pub.
Politechniki Warszawskiej Warszawa 1982.

[4] T. Lazzarini — Geodezyjne pomiary przemiesacbedowli i ich otoczenia”, Pub. PPWK
Warszawa 1979.

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)
dr inz. Piotr Grzempowski, piotr.grzempowski@pwr .wroc.pl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT

Engineering Surveys
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

geodesy and cartography
SUBJECT Correlation between SUBJECT Programme Teaching
EDUCATIONAL | subject educational] OBJECTIVES content tool number

EFFECT effect and educational

effects defined for

main field of study
PEK_ W01 K W17 Cl Lec 1-Lec 4 N1, N2
PEK_WO02 K_W17 C2 Lec 5-Lec 6 N1, N2
PEK_W03 K_W12 C3 Lec7 N1, N2
PEK_WO04 K_W12 C4 Lec 8 N1, N2,N
PEK_UO1 K_U19 C5 Lab 1-Lab 4 N2, N4
PEK _U02 K_U26 C6 Lab 5-Lab 7 N2, N4
PEK_UO03 K_U21 C7 Lab 8-Lab 10 N2, N4




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY

SUBJECT CARD

Namein Polish: Systemy Informacji Geograficznej Il

Name in English: Geographic Information Systems II

Main field of study: geodesy and cartography

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

Kind of subject: obligatory

Subject code: GKG5058

Group of courses: NO

Lecture Classes Laboratory Project Seminar

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

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

Form of crediting crediting

Examination 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 1
practical (P) classe

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

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES
1. The student knows the basic concepts of geograpioionation systems,
2. The student can distinguish and describe modelseaf world representation and dig
methods of spatial data recording,

ital

3. The student knows and is able to apply basic metbbdpatial analysis to solve some tasks in

the environment of geographical information systems
4. The student can build, supply and manage spatiabdaes
5. The student can graphically demonstrate and irgetpe results of spatial analysis

SUBJECT OBJECTIVES
C1l Presentation and architecture analysis and thadards of spatial information syste
construction;

C2 Characterization of national spatial data infrtacgure and geospatial network services Inspi

OoGC

C3 Presenting examples of geo-information systenpeiblic administration and enterprises

C4 Acquisition of skills in GIS tools to solve som&nning problems and analysis of phenom
and processes occurring in space regardless oivaegglatform

C5 Creating ability to perform spatial analysisngsiaster calculator

C6 Understanding the principles of design and deaimation systems construction using netw
services

ns

ena

Ork




SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK W01 The student can distinguish ad describditature and the standards of spg
information systems construction;

PEK_WO02 The student can characterise the natigradiad data infrastructure and geospatial netw
services Inspire, OGC

PEK _WO03 The student knows examples of construciod implementation of geo-informati
systems in public administration and enterprises

relating to skills:

PEK_UO1 The student can use GIS tools to solve guaraing problems and analysis of phenom
and processes occurring in space regardless ofvaegglatform

PEK UO02 The student performs advanced spatial sisdlycluding a raster calculator

itial

vork

DN

ena

PEK_UO3 The student can design and build geoinfoamaystems including network services

PROGRAMME CONTENT
Number
Form of classes- lecture of hours
Lec 1 Syllabus, conditions of crediting, literature, sste€'s project 5
Geoinformation infrastructures. Spatial Informatlafrastructure (SllI)
Lec 2 | Network service. Geospatial service. 2
Network services OGC (Open Geospatial ConsortiuMgtwork services
Lec 3 2
INSPIRE
Lec 4 | Geoinformation metadata. 2
Spatial database harmonization.
Lec 5 2

Introduction to application schemas

Strategy of geo-information systems implementatiopublic administration and
Lec 6 |enterprises Geoinformation systems in enterprisdsadministration functioning. 2
Public geoinformation systems.

Lec 7 | Supporting decision with GIS. Developmenipsr Examples. 2
Lec 8 | Repertory. 1
Total hours 15

Form of classes - laboratory Number
of hours
Lab 1 | Presentation of the scope of practice, arefdonditions and literature. 2

Introduction to Quantum GIS programme.

Lab 2 | Supporting taking decisions (optimal locdlma of an investment). Spatial 2

database construction.

Lab 3 | Supporting taking decisions (optimal locdlma of an investment). Preparing 2
data for analysis. Performing spatial analysis

Lab 4 | Supporting taking decisions (optimal localmaof an investment). 2
Record of model spatial analysis in a scriptingjleage and graphic interface
Lab 5 | Supporting taking decisions (optimal locdl@aof an investment). 2

Results presentation in cartographic form and artep

N

Lab 6 | Construction of geoinformation systems. Get@ho

Lab 7 | Construction of geoinformation systems. Rution of spatial data using 2
geospatial Web services - data preparation foligation

Lab 8 | Construction of geoinformation systems. Rualion of spatial data using 2




geospatial Web services - data preparation

Lab 9 | Construction of geoinformation systems. Priegageoinformation system using 2

Web services WMS and WFS

Lab 10 | Raster analysis. Introduction to maps akyémguage (raster calculator) 2

Lab 11 | Raster analysis. Analysis of decrease abiltgy and surface exposure using 2

raster calculator

Lab 12 | Raster analysis. Path of the lowest cost 2
Lab 13 | Raster analysis. Surface interpolation &ie) based on discrete data. 2
Lab 14 | Raster analysis. Visualization of the analyssults in 3D 2
Lab 15 | Reports grade of performed laboratory resear 2
Test.
Total hours 30

TEACHING TOOLSUSED

N1. Informative lecture with the elements of problsolving lecture.

N2. Multimedia presentations.

N3. Preparing own written semester work on a giogic.
N4. Conduct and preparation of laboratory taskentsp

N5. Duty hours

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

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

Educational effect numbe

r  Way of evaluating educational effect
achievement

semester)
F, P PEK_WO01-PEK_WO03 P1.Final grade of written.test
F2 Grade from a semester written test.
P1 - Final grade from a lecture (weighted
average of F1 - 80% and F2 - 20%)
F,P PEK U01-PEK _UO03 F3 Grade from performing & tasd a

written report
F4- written test grade
P2 - Final grade from a laboratory (weightg

1%

average of F3 - 80% and F4 - 20%).




PRIMARY AND SECONDARY LITERATURE
PRIMARY LITERATURE:

[1] Kubik T., 2009: GIS. Rozwrzania sieciowe, Naukowe PWN Publishing, Warszawa,

[2] Longley P. A., Goodchild M. F., Maguire D. J., RtiD. W.: GIS. Teoria i praktyka
Naukowe PWN Publishing, Warszawa 2006;

[3] Gazdzicki J., 2010: Leksykon geomatyczny. Wydanienmiowe.@ http:// http://ptip.org.pl/;

[4] Ustawa z dnia 4 marca 2010 roku o infrastrukturderimacji przestrzennej, Dziennik Ustaw
nr 76, poz. 489;

[5] Dyrektywa 2007/2/WE Parlamentu Europejskiego i Radydnia 14 marca 2007 |r.
ustanawiajca infrastruktug informacji przestrzennej we Wspélnocie EuropejsieSPIRE),
Dziennik Urzdowy Unii Europejskiej 25.4.2007, L 108/1

=

SECONDARY LITERATURE:

[1] Gotlib D., Iwaniak A., Olszewski R., 2007: GIS. @hsy zastosowg Wydaw. Naukowe
PWN, Warszawa;

[2] Heywood 1., Cornelius S., Carver S., 2006: An Idtration to Geographical Information
Systems, 3rd Edition, Pearson — Prentice Hall;

[3] Kennedy M., 2009: Introducing Geographic Informat®ystems with ArcGIS: A Workboagk
Approach to Learning GIS, Second Edition, John Wéad Sons;

[4] Longley P. A., Goodchild M. F., Maguire D. J., Rtif>. 2011: Geographic Information
Systems and Science, John Wiley & Sons;

[5] Geodeta. Magazyn geoinformacyjny;

[6] Geoforum — portal internetowy @ http://geoforum.pil;

[7] GISPlay — portal geoinformacyjny @ http://geoforpm.

[8] INSPIRE  Forum, INSPIRE Network Services Tutorial  @http://inspire-
forum.jrc.ec.europa.eu/pg/pages/view/87055/inspavork-services-tutorial;

[9] Kwartalnik Arkana GIS. Magazyn dlaytkownikow oprogramowania ESRI;

[10] Magazyn informacyjny ArcNews;

[11] Open Geospatial Consortium, OGC Standards, @ttpw/opengeospatial.org/standards

[12] Roczniki Geomatyki — Zeszyty Naukowe Polskiego Tayatwa Informacji Przestrzennej;

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)
dr inz. Jan Blachowski, jan.blachowski@pwr .wr oc.pl

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Geographic Information Systems |
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

geodesy and cartography

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

EFFECT educational effects defined fof

main field of study

PEK W01 K W18 C1l Lec1l-lec2,Leg4 N2

PEK W02 K W18 Cc2 Lec 3, Lec 5 N1, N2

PEK W03 K W18 C3 Lec 6-Lec 7 N2, N3

PEK U01 K_U20 C4 Lab 1-Lab 5 N4

PEK U02 K_U20 C5 Lab 10-Lab 15 N4

PEK _UO03 K_U20 C6 Lab 6-Lab 9, N3, N4

Lec 3, Lec 6




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Namein Polish: Geodezja Gérnicza
Namein English: Mining Surveying
Main field of study: geodesy and cartography
Level and form of studies: 1% level, full-time
Kind of subject: obligatory
Subject code: GKG5055
Group of courses: NO

Lecture Classes Laborator Project Seminar

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

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

Form of crediting crediting

Examination with grade

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

Number of ECTS points 2 2

including number of
ECTS points for 1
practical (P) classe

including number of

ECTS points for direct

teacher-student contact 2 1
(BK) classeaC

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
the most important areas of technical and humanauit activity

3. The student has basic knowledge of engineeringagodatellite, cartography and IT

e of

SUBJECT OBJECTIVES
C1 The course aims to familiarize students withléwgal requirement of geodetic activities withir
mine.
C2 Acquisition of knowledge concerning the specifiature and role of geodetic measureme
which are held underground and in an open-cast pit.
C3 Mastering the ability to create and use basgaud@ntation, in particular measuring analogue
digital maps in underground mines and open-cast. giicquiring the ability to desig
engineering issues and to conduct geodetic measuatenassociated with rational and s

ents

and

afe

economy of deposit.




SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:
PEK W01 The student has basic knowledge concertdgal conditions of mining geode

functioning within mine geodesy within the mine'stigity, its role and responsibilities

arising from rational and safe management of deposi

Sy

PEK_WO02 The student has necessary knowledge aungekind of geodetic measurements, their

accuracy and ways of documenting.

PEK_WO03 The student has knowledge concerning diegjgcountershafts works connecting mining

excavations in order to reach the deposit and peapéor excavation.

relating to skills:
PEK_ UO1 The student can individually and in a teaerform surveying measurements

in

underground mine excavations and in open-cast pitsprepare documents and to mark

excavation work progress and also control the g#eneondition of machines and mining

equipment.
PEK UO02 The student has the ability to designntenshafts isses and their implementation
connection to mining works.

relating to social competences:
PEK_KO1 The student is aware of the importance sold of mine surveying in proper mi
functioning

PEK K02 The student can use and share his knowlaipe stage of design of mining excavations in

the context of a systematic and safe deposit managie

PROGRAMME CONTENT
Number
Form of classes- lecture
of hours
Lec 1 Legal basis, role and tasks of the surveyor departrim underground mines and 2
open-cast pits, legal conditions.
Lec 2 Mining maps. Ways of formation, update, divisiand completing the maps. >
Lec 3-4 | Elevation and horizontal orientation of ergtound mines. 4
Situational and high  geodetic control networks in pem-cast
Lec 5 - 2
and underground mining.
Lec 6 |Measuring output control in underground and in epast mines. 2
Lec 7-8 | Countershafts issues, conducting miningexiions, special measurements. 3
Total hours 15
Form of classes - laboratory Number
of hours

Presentation of the scope of classes, creditinglitons. Familiarising with th
Lab 1 | specific content and the markings on mining magatning how to read a map and 2
overview of Polish standards.

11

Elevation orientation of underground excavation&pBratory works, simultaneous
Lab 2 | measurement of the two teams on the surface amricated level. 2

Individual performance of benchmarks calculationghe oriented level with the

Lab 3 accuracy analysis, development of geodetic report.

Horizontal orientation of underground excavatiodPeparatory works, simultanequs
measurement of the two teams on the surface amdieaited level by means pf 2

Lab 4 Weisbach method.

Lab 5 | Individual performance of coordinates calculatiavfsselected points of mining 2




ent

control network at oriented level.

Lab 6 Accuracy analysis of horizontal orientation measwests and the development|of >
geodetic report.

Lab 7 | Situational measurement of mining matrix. Measumrenoé angles and side lengths
of hanging traverse in relation to designated godfithorizontal orientation.

Lab 8 | Performing calculations of traverse coordinateetiogr with the accuracy analysis.
Performing a geodetic report. 2
Elevation measurement of mining matrix. Levellingeasurements of elevatipn

Lab 9 | matrix control points in relation to the benchmadksignated by means of elevatjon 2
orientation.

Lab 10| Performing elevation calculations of elevation nxatogether with the accuracy
analysis. Performing a geodetic report. 2

Lab 11 Measuring output control on the example of opern-caal mine. On the numerical >
map designation of sites and the development dicadintersections.

L Determination of the intersection surface by meateinmethod using digital

ab 12 . . 2
planimeters and analytical method.

Performing calculations of the amount of the rentblvarren rock and coal extracted

Lab 13|. . : ) . ) 2
in total and during the reporting period. Perforgniengeodetic report.

Breaking project development - simple and complesntershaft. Determination pf
circular arc countershaft elements (vertex, stgréind finishing point of the circular

Lab 14 ) . ) . N
arc of a given radius), designation of length amdjle to keep the circular
excavation.

Determination of angles and lengths to conduct eati@ns in simple countershafft.

Lab 15 : . , : 2
Preparing a countershaft a drawing. Preparing degaoreport.

Total hours 30
TEACHING TOOLSUSED

N1. Informative lecture with the elements of problsolving lecture.

N2. Multimedia presentations with the usage of awdiual equipment

N3. Duty hours.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT
Evaluation (F — Educational effect | Way of evaluating educational effect achievem
forming (during number
semester), P —

concluding (at the end

of semester)

P1 PEK_WO01-PEK_WO03| passing final written test fribia given scope of

material

P2 F1 Grade from performing and merits of

exercises

contained in the geodesic report

of F1 - 70% and F2 - 30%)

PEK UO01-PEK UO02 | F2- Grade from defence (presentation) matters

P2 - Final grade from classes (weighted avera

je




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Zygmunt Kowalczyk: Miernictwo gérnicze cz. 1 ,Pomjiasytuacyjno-wysokeiowe kopah”.
Slask Katowice Publishing 1968;

[2] Zygmunt Kowalczyk: ,Orientacja kopal Slask Katowice Publishing 1965;

[3] Ustawa z dnia 4 lutego 1994 roku. Prawo geologidzgérnicze (Dz. U. Nr 27, poz. 96|z
pézniejszymi. zmianami.),

[4] Rozporadzenie Ministra Gospodarki z dnia 19 czerwca 20§k rw sprawie dokumentagcji
mierniczo-geologicznej (Dz. U. Nr 92, poz. 819),

[5] Polskie Normy,

[6] Wiodzimierz. KietbasiewiczCwiczenia z miernictwa gérniczego i ochrony terenéw
gornictwie, Skrypt PWr.1979r.

SECONDARY LITERATURE:
[1] Poradnik Gornika Tom 1.
[2] Dni Miernictwa Gorniczego i Ochrony Terendéw Gornyicla. Prace naukowe GIG. Seria:
Konferencje. GIG Katowice Publishing

[3] Przeghd Gorniczy, Miesjcznik, Pub. SIOTIG ZG, Katowice

[4] Ustawa o zagospodarowaniu przestrzennym (Dz.U.r198489 poz. 415)

[5] Ustawa z dnia 4 lutego 1994 r. — Prawo geologidzgérnicze (t.j. Dz.U. z 2005 r. nr 228,
poz. 1947:

[6] Ustawa o ochronie i ksztattowanitodowiska z 31 stycznia 1980 roku (tekst jedndliz/U. z
1994r. Nr 49 poz. 196)

[7] Internet
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Mining Surveying
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
geodesy and cartography

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

EFFECT educational effects defined fo

main field of study

PEK W01

PEK W02 K_W19 C1,C2 Lec 1-Lec8| NI1,N2

PEK W03

PEK UO1 K_U01 C3 Lab 1-Lab 1% N1,N3

PEK U02

PEK K01 K_KO07 Ci1-C3

PEK_KO02




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Namein Polish: Hydrogeologia
Name in English: Hydrogeology
Main field of study: geodesy and cartography
Level and form of studies: 1% level, full-time
Kind of subject: obligatory
Subject code: GEG5010
Group of courses: NO

Lecture Classes Laboratory  Project Seminar

Number of hours of
organized classes in 15 15
University (ZzZU)
Number of hours of total
student workload (CNPS) 30 30

- crediting crediting
Form of crediting with grade with grade

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

Number of ECTS points 1 1

including number of
ECTS points for

practical (P) classe 0,5
including number of
ECTS points for direct 1 05

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 knows basic notions of general geolagy petrography, can show and
characterise lithological profile.

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

SUBJECT OBJECTIVES

C1 - Acquainting students with the role and tadksydlrogeology as a science dealing with the study
of properties, movement and groundwater resources.

C2 - Understanding the basic properties of grounemand the ability to assess their quality.

C3 - Understanding the research methods and ei@iuat rocks properties characterized by their

ability to gather, conduct and delivery of water.

C4 - Knowledge and understanding of groundwatex ileodels and the ability to predict flows fpr

simple cases.

C5 - Understanding the mechanisms posing risks caded with the groundwater flow and

groundwater table lowering (suffusion, ground lifastion).




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

PEK_WO01 The student has knowledge concerning lzasiendwater properties. On the basis of|the
properties the student can assess water qualitiesstudent has a recognition which of water
should be particularly protected, which fulfil theteria of medicinal water.

PEK_WO02 The student has knowledge concerning baiperties of hydrogeological rocks and
methods of their determining. It concerns theitités to gather, conduct and deliver water
by rocks.

PEK_WO03 The student has knowledge concerning lahegations describing groundwater flow.

PEK_WO04 The student has general knowledge conaegrioundwater protection and contamination,
as well as concerning risks associated with groatermflow and water table lowering.

relating to skills:
PEK_UO1 The student can mark basic hydrogeologuzks properties and to evaluate their accuracy.
PEK_UO2 On the basis of hydrogeological rocks prioge the student can evaluate their abilities to
gather, conduct and deliver water by a rock.
PEK UO03 The student can, using analytical methpdsdict flows to a well and depression cone
formation for simple waterside conditions.
PEK U04 The student can estimate the amount oficerise associated with groundwater table
lowering.

relating to social competences:

PEK KO1The student can work in team and together prepadecanduct a task of hydrogeological
rocks properties and to prepare the achieved seantl to present the effects of the conducted
research as a team paper report.

PROGRAMME CONTENT
Number
Form of classes- lecture
of hours
Lec 1 Subject’s programme, conditions of crediting, hteire Groundwater as part of the 1
hydrosphere.
Lec 2 Water properties. Waters in aeration and saturaticea. Genesis and age| of 1
groundwater.
Lec 3 | Hydrogeological rocks properties. 1
Dependence of water appearance on geological steucGroundwater division.
Lec 4 ) 2
Fluctuations and measurement of groundwater |8m@ings.
Lec 5 | Basic law of groundwater movement. Flow tleorGroundwater flow equations| 1
Lec 6 | Analytical solutions for the chosen flow tasind depression cone formation. 2
Lec 7 | Water intakes. Groundwater and mining. 1
Lec 8 Mining drainage methods. New and traditional geadsy methods in 5

hydrogeological research.

Lec 9 | Physical and chemical properties of groundwafledicinal water. 1

Groundwater resources and their protection. Watelaegers - recognition and
Lec 10| counter action. Running sand phenomenon, suffosimihexpansion, land yielding 2
associated with groundwater table lowering.

Lec 11| Hydrogeological documentation. Water in law system. 1

Total hours 15




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

Lab 1 | Scope and type of laboratory research tooperfon classes, conditions pf 2
crediting, literature. Presentation of teachingofaory from hydrogeology and
getting known the research positions. Studentssidini on research teams and
giving them tasks to prepare in teams and to cdandudHealth and safety
regulations.

Lab 2 | Conducting the capillary and passive reseanchalso the worth coefficient. 2

Lab 3 | Conducting research of particle size analgai$ on this basis determining rogks 2
hydrogeological properties (granulation curve, ataié grain diameter, reliable
tubule diameter, specific surface, filtration comént).

Lab 4 | Conducting research of filtration coefficidéytmeans of steady flow method. 2

Lab 5 | Studying a coefficient of cohesive soilsdition - consolidation due to the impact 2
of drainage pressure.

Lab 6 | Conducting research of unsteady flow pararsete 2

Lab 7 | Conducting research of critical hydraulic dieat causing soil liquefaction. 2
Conducting researches and solving a flat plate feowd determination of the
actual groundwater speed.

Lab 8 | Grade from reports. Additional test for studewith backlogs. Crediting. 1

Total hours 15

TEACHING TOOLSUSED

N1. Traditional lecture illustrated by multimedisepentations.

N2. Laboratory works at a research place.

N3. Test - knowledge of laboratory research metlzodsapparatus.
N4. Report on conducted laboratory research.

N5. Duty hours

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

Evaluation(F — forming (during Educational effect Way of evaluating educational effect
semester), P — concluding (at the number achievement
end of semester)
P PEK_WO01-PEK W04 | P1.Final grade of written test.
F,P PEK_UO1-PEK _U04| F1- written exam grade and

performing laboratory research

F2 - Grade from a written report.
P2 - Final grade from a laboratory
weighted average of F1 - 70% and |F2
- 30%




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Pazdro Z., Kozerski B., Hydrogeologia ogolna - Wavga, Pub. Geol., 1990.
[2] Roga M., Dynamika wod podziemnych, Katowice, Gtéwnytiriat Gérnictwa 2007.
[3] Macioszczyk A., Podstawy hydrogeologii stosowaRel. Nauk. PWN Warszawa 2006.

[4] Wieczysty A., Hydrogeologia #tynierska, PWN Warszawa 1982.

SECONDARY LITERATURE:

[1] Bieniewski J., Odwadnianie kogalPub. Pol. Wroc., Wroctaw 1983.

[2] Jordan H. P., Kleczkowski A. S., Silar J., Szestak®&/'. M., Witczak S.,

podziemnych , Geol.Publishing, Warszawa 1984,

[3] Kulma R., Podstawy oblicadiltracji wod podziemnych, AGH Publishing Krakév@d5,

[4] Macioszczyk A., Hydrogeochemia, Pub. Geol., Warsza@87,

[5] Wactawski M., Geologia ttynierska i hydrogeologia, ¢& Il — Hydrogeologia, Pub. Zak

Graficzne Politechniki Krakowskiej 1995.

[6] Rogaz M., Hydrogeologia kopalniana z podstawami hydréogio ogolnej, Katowice, Gtowny

Instytut Gérnictwa 2004.
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT

Hydr ogeol ogy
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OFSTUDY
geodesy and cartography
SUBJECT Correlation between subject SUBJECT Programme | Teaching tool
EDUCATIONAL educational effectand | OBJECTIVES content number
EFFECT educational effects defined
for main field of study

PEK_WO01 K_W30 C1,C2 Lec 1, Lec 2 N1
Lec 9, Lec 10

PEK_W02 K_W30 C3 Lec 3, Lec 7 N1, N5
Lab 1-Lab 8

PEK_WO03 K_W30 C4 Lec5 N1

PEK_WO04 K_W30 C5 Lec 4, Lec 1( N1

Lec 11

PEK_UO1 K_U33 C3 Lec 3 N1, N5
Lab 2-Lab 7

PEK_U02 K_U33 C3,C5 Lab 2, Lab 3 N1
Lab 8, Lab 11

PEK_U03 K_U33 C4 Lec 6, Lab 7] N1, N5

PEK_U04 K_U33 C5 Lec 10, Lab § N1, N5

Lab 7
PEK_KO01 K_K04 Lab 2-Lab 7 N2-N5




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Namein Polish: Geotechnika
Namein English: Geotechnics
Main field of study: geodesy andartography
Level and form of studies: 1% level, full-time
Kind of subject: obligatory
Subject code: GHG0115
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 a group of courses mar
(X) for the 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 1
teacher-student contact
(BK) classe'sjC

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES

1. The student has basic knowledge concerning complexbers, polynomials, matrix algebra
for solving linear equations systems, analytic getwynon a surface and in space, and cpnic

sections (symbol K_W35, educational effects OT1A IWOT1A_WO07)
2. The student has basic knowledge concerning furstioroperties (trigonometric, pow
exponential, logarithmic, cyclometric and inversetiem), advanced calculus and indefi

er,
nite

integrals of one variable function, which is neeegdor the understanding of the essencg of

engineering sciences (symbol K_W36)

3. The student has basic knowledge concerning defimiggral and improper integral, advan
calculus of many variables function, double anglérintegral, numerical and integral se
which is necessary for the understanding of mathiealaissues in engineering scien
(symbol K_W36, educational effects OT1A W01, OT1A0TY

4. The student has basic knowledge concerning gersggigarance and groundwater movem

ced
fies
Ces

ent

SUBJECT OBJECTIVES
C1 Introduction to the basics concerning mechaofcsoils and rocks including: the basic conce
of geotechnical engineering, GIS techniques to terethree-dimensional geological mod
description of stresses and strains, groundwatev, fconsolidation theory, stability of slopes a
stability of land filtering
C2 Practical learning of solving geotechnical isstby numerical methods including: creating
spatial numerical geological model, solving grouatkv flow and consolidation by finite eleme

pts
el,
nd

] a
nt

method, calculation of slope stability.




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

PEK W01 The student has to learn the basics of ancksoil mechanics including geological spatial

modelling, numerical modelling of groundwater fl@md land consolidation, calculation
slope stability and the stability of land filtering
PEK W02 The student has to acquaint with the metlafctreating numerical maps and method

of

s of

generating digital terrain model and footwalls aftgcular geological layers and how to crgate

a dimensional geological model
PEK_WO03 The student has to master methods of rock soils mechanics in civil and wa
engineering, mining and environmental protection

relating to skills:

er

PEK _UO1 The student can independently perform dgieeral numerical map and a footwall mapg of

particular geological layers and on this basis gerea dimensional numerical geologi
model of considered area in MicroStation and indaés and generate and geological
hydro-geological intersections

cal
and

PEK _UO02 The student can independently create sdigptcalculations using FEM method containing

groundwater flow including calculations in the flebf water table or isometric pressu
surface, power link, velocity vector field, soiébtlity filter

PEK _UO03 The student can create a script for theutation of land consolidation based on Biot Dg
model and interpret the calculations results ingta¢e of soil stress and deformation of, y
potential, displacement of porous centre

relating to social competences:
PEK KO1 The student understands the need and kthensossibilities of lifelong learning (Il and

degree studies, postgraduate courses), improviofggsional, personal and social skillg i

geology, rock and soil mechanics
PEK_KO02 The student has the skills for practicabice of methods and can use techniques
deformation monitoring in mining and civil enginiey

PROGRAMME CONTENT

Number

Form of classes - lecture
of hours

Basic concepts concerning geotechnics (the essehaeientific and technical
Lec 1 | disciplines, interdisciplinary links, fragmentatjomulticomponent structure, the 2
effect of liquid element), rocks and soil physipebperties

Application of GIS technique in geotechnical engirieg, creation of spatial

Lec 2 geological model based on the NMT technique 2
Description of stresses and strains, isotropic amdotropic elastic body model,

Lec3 simple examples of solutions for the elastic h#dinp and half-space 2

Lec 4 Basic isgues of soil .mecha'r)ics.,: land rheol_ogicapprties, distribution of s'Fres.ses >
and strains in the soil, stability issues in sa@amanics, the theory of consolidation

Lec 5 Basi(; concepts of rock_ mechgnics:_ roqks rheologcaperties, in situ rock mass 1
condition, rock mechanics engineering issues

Lec 6 The theory of filtration and land consolidation, eetling of flow through porous 5

media, two-phase medium distortion, filter stapitf land

Methods of slope stability calculations, CoulombMohr’'s condition, other
Lec 7 | conditions of borderline, stability calculation metls, methods of soils and rogks 2
reinforcement

Lec 8 | Crediting test 2

Total hours 15

res

rcy
eld

for




Form of classes - laboratory Number
of hours
Lab 1 | Introductory information for laboratory class 1
Lab 2 | Introduction to the construction of a geobtadii dimensional model in 2
MicroStation and InRoads tools: construction ofetidimensional numerical
terrain map, NMT in MicroStation and InRoads tools
Lab 3 | Construction of numerical geological model by theation of NMT particular 2
footwall of geological layers
Lab 4 | Application of a method of finite differences andite elements for solving rock 2
and soil mechanics
Lab 5 | Using FlexPDE v software. 6 for solving the isseéggroundwater flow using 2
FEM calculation of filter stability measurements
Lab 6 | Creating a geological intersections together witte tcalculated levels of 2
groundwater in InRoads tools
Lab 7 | Slope stability calculation with the usage of Feillss method 2
Lab 8 | Land consolidation measurements 2
Total hours 15

TEACHING TOOLSUSED

1. Computers on classes with MicroStation and ItRsoftware
2. Laptop on lectures with Power Point software

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)
F1 PEK W01, Achieving a grade -performing measurements
PEK_WO03 concerning the stability of slopes with the usage
of Fellenius method and determining methods of
land reinforcement
F2 PEK_WO02 , Achieving a grade - performing a dimensional
PEK_UO1 numerical map and land numerical model and
geological numerical model and geological
intersections
F3 PEK_WO01, Achieving a grade - performing numerigal
PEK W02, calculations concerning groundwater flow, land
PEK UO02, consolidation and the potential yield
PEK _UO03 P1 (mean of F1, F2, F3)

P2 Written test from the lecture




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:
[1] Kisiel (red.), W. Derski, R.
gruntow, PWN, Warszawa 1982
[2] T. Strzelecki (red.), S. Kostecki, 3ak: Modelowanie przeptywéw przezrodki porowate
DWE, Wroctaw, 2008
[3] E. Dembicki, A. Tejchman: Wybrane zagadnienia
hydrotechnicznych, PWN pub. Il, Warszawa, 1981

fundatowania

SECONDARY LITERATURE:

[1] J. Bear, Y Bachmat: Introduction to Modeling of iisport Phenomena in Porous Medi

Kluwer, Amsterdam, 1990
[2] B. Wosiewicz, Z. Sroka: Komputerowe obliczanieréittji, WNT, Warszawa, 1992

[3] Instrukcja programu FLEX PDE v.6 : FlexPDE Refemnbttp://www.pdesolutions.cor
2012

[4] Instrukcja programu MicroStation i
selectserver.bentley.com

InRoads: Bentlegystems,
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT

Geotechnics
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
geodesy and cartography
SUBJECT Correlation between SUBJECT Programme | Teaching tool
EDUCATIONAL | subject educational effect OBJECTIVES content number
EFFECT and educational effects
defined for main field of
study
PEK_WO01 K_W31, K _U34, K_U35 C1 Lec 1, Lec 3, N1, N2
K_KO01, K_K09 Lec 4, Lec 5,
Lec 7, Lab 3,
Lab 4, Lab 5,
Lab 6, Lab 7
PEK_W02 K_W32, K_U35, K_U36 Cc2 Lec 2, Lab 1, N1, N2
K_KO01, K K09 Lab 2, Lab5
PEK_UO1 K_W32, K_U35, K_U36 Cc2 Lec 2, Lab 1, N1, N2
K_KO01, K _K09 Lab 2, Lab5
PEK_U02 K_W31, K_U34, K_U36 C1 Lab 3, Lab 4 N2
K_KO01, K K09
PEK_UO03 K_W31, K_U34, K_U36 C1 Lec 3, Lec 4, N1, N2
K_KO01, K _K09 Lec 6, Lab 7
PEK_KO01 K_W31, KW_32,K_U34 C1, C2 Lec1, Lec?2 N1
K_U35, K_U36 Lec 4, Lec 5,
Lec 6
PEK_KO02 K_W31, KW_32,K_U34 C1, C2 Lecl1, Lec?2 N1
K_U35, K_U36 Lec 4, Lec 5,
Lec 6




FACULTY OF ENGNEERING, MINING AND GEOLOGY
SUBJECT CARD
Name in Polish: Budownictwo Ogodlne
Namein English: General Structural Engineering
Main field of study: Geodesy and Cartography
Level and form of studies: 1% level, full-time
Kind of subject: obligatory
Subject code: IBG0O00115
Group of courses: NO

Lecture Classes Laborator 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 0.3
practical (P) classe '

[72)

including number of
ECTS points for direct 0.7 0.6
teacher-student contact ' '
(BK) classes

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES

1. Has necessary knowledge of modern building matedalwell as the rules and processes of
production.

their

2. Possesses knowledge in the field of general mechiamaterial resistance and general rules of

building construction.

3. Is well aware of the common rules of descriptiv@rgetry and technical drawing concernjng

creating and reading architectural, building anddggic drawings with the use of CAD. Has
ability to draw technical drawing with the assitomputer programs.

the

SUBJECT OBJECTIVES

C1. Familiarizing students with basic rules of dagsig and creating basic construction elements of

buildings erected with the use of traditional mehcuch as: foundations, bricklaying, ceili
and rafter framing.

>

g

C2. Familiarizing students with technological-desgplutions which are used in modern systems of

multi-family building.
C3. Obtaining (by students) the ability to use sewbrd technical documentation.

C4. Improving the ability to work as a member adleam and becoming aware of constant need of

expanding one’s knowledge in the field of modergigie technologies of erecting multi-fami
buildings and ways of improving them.

y



SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:

PEK W01 Knows and understands notions and terngydlothe field of general building
engineering. Possesses knowledge of types of catisinal systems and the rules g
creating basic construction elements such as: fatuorts, bricklaying, ceiling and
rafter framing

PEK W02 Knows and understands the rules of dasigaind constructing multi-storey buildin
(monolithic and prefabricated).

relating to skills:

PEK _UO1 Is able to design a project of land dewmlept and chosen technical draw
documentation of a small-scale building construateal traditional fashion.
PEK_U02 Is able to characterize and calculate masistruction blue-prints.

relating to social competences.

PEK_KO1 Is able to work on a given problem alone®g part of a team.
PEK K02 Is aware of necessity to expand his/hemiedge in the field of traditional desig

=

ng

yn

approach as well as modern technologies of erentngj-storey buildings.

PROGRAMME CONTENT
Form of classes - lecture Number
of hours
Introduction, presentation of the rules governihg tourse. Land development
Lec 1 | plans. Situating the building on a constructiore.siConstruction lines and 2
structural building modules. Rules of scaling détecal drawing.
Lec 2 Earthworks engineering, frame and wall house fotiads. >
Lec 3| Types of beam-frame and brick constructiartsaditional house building. 4
Lec 4 | Basic characterization of wooden roof and flat-roofistruction. 2
Lec 5 General characterization of large panel welfareldmgs in Poland on the >
example of W-70, W70 and WWP systems.
Characteristics of modern systems of erecting lgpageel concrete monolithic
Lec 6 | buildings on an example of DOKA and PERI systems. 2
Lec 7 | Final test 1
| Total hours 15
Form of classes- class Number
of hours
cl1 Overv@ew of th_e scope of th(_a curriculum, orientatieschedule and credit. 2
Overview and give out of exercises.
cl 2 O_ver\_/iew of the rules of _situating _the building @nconstruction site and 2
situational view of the technical drawing.
CI 3 | Overview of the rules of dimensioning of a techharawing.. 2
Cl 4 | Exercise evaluation nr 1 2
cls Overview of methods of designing the ground flaorbuildings erected using 2
traditional methods.
Cl 6 | Overview of constructing wooden rafter framing. 2
Cl 7 | Exercise evaluation nr 2. 2
Cl 8 | Final test 1
Total hours 15




TEACHING TOOLSUSED

N1. Lecture: the contents of the lecture shall tes@nted in the form of multimedia presentations,
didactic films and white board.

N2. Exercises: Compiling selected technical drawialpng with their scaling

N3. Duty hours.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

Evaluation (F — Educational effect | Way of evaluating educational effect achievement
forming (during number
semester), P —
concluding (at
semester end)
PEK_UO01,
F1 PEK_UO02, Exercise evaluation no 1
PEK_KO1,
PEK_KO02
PEK_UO01,
F2 PEK_UO02, Exercise evaluation no 2
PEK_KO1,
PEK_KO02
P1=0,50xF1+ 0,50 x F2
P2 Ilz;EElé__VV\\//(())lz Grade based on a final test evaluation

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Zenczykowski W., Budownictwo Ogolne, Tom II/1 i I)/Elementy i konstrukcje budowlarn
Arkady, Warszawa, 1990.

[2] Schabowicz K., Gorzetezyk T., Materialy datwiczen projektowych z budownictwa ogolneg
DWE, Wroctaw 2009.

[3] Praca zbiorowa pod kierunkiem Wiestawa Buczkowski&yudownictwo ogolne T.4. Konstrukg
budynkéw, Arkady, Warszawa 2009.

[4] Pyrak S., Wiodarczyk W., Posadowienie budowli, korkcje murowe i drewniane, WSi
Warszawa 2011.

[5] Dzierzewicz Z., Staropolski W., Systemy Budownictwa Wagk/towego w Polsce w latac

1970-1985, Wolters Kliwer, 2010.

SECONDARY LITERATURE:

[1] Rozporadzenie Ministra Infrastruktury z dnia 12 kwietnidd2 r. w sprawie warunko
technicznych, jakim powinny odpowiagd®udynki i ich usytuowanie, Dz. U. nr 75 z dnia
czerwca 2002 r., poz. 690, z4ndejszymi zmianami.

[2] Praca zbiorowa, Nowy poradnik majstra budowlan&garszawa, Arkady 2011,

[3] Michalak H., Pyrak S., Domy jednorodzinne. Konswaaie i obliczanie, Arkady, Warszav
2006.
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SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)

dr inz. Andrzej Moczko, andr zej.moczko@pwr .wr oc.pl

DIDACTIC TEAM MEMBERS (NAME AND SURNAME, E-MAIL ADDRESS)

dr inz. Adam Klimek, adam.klimek @pwr .wroc.pl, dr inz. Zygmunt M atkowski,
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MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT

General Structural Engineering

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
geodesy and cartography

SUBJECT

Correlation between subject SUBJECT Programme Teaching tool

EDUCATIONAL educational effect and OBJECTIVES content number

EFFECT educational effects defined far

main field of study

PEK W01 K_W08, K W33, C1-C2 Lec 1-Lec 4 N1, N3

PEK_WO02 K_W08, K_W33, C1-C2 Lec 5-Lec 6 N1, N3

PEK_UO1 K_U35, K_U36, K_U47, C3-C4 Cl1Cl7 N2, N3

PEK UO02 K U35, K U36, K U47, C3-C4 Cl1-Cl7 N2, N3

PEK K01 K_K04, K_KO06, C3-C4 Cl 2-Cl 7 N1, N2

PEK_KO02 K_KO1, K_K06, c4 Lec1-lec6 N1, N2

Cl1-Cl'7




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Name in Polish:Inzynieria Ladowa
Name in English: Civil Engineering
Main field of study: geodesy and cartography
Level and form of studies:1% level, full-time
Kind of subject: obligatory
Subject code:BDG5010
Group of courses:NO

Lecture Classes Laboratory Project Seminar
Number of hours of
organized classes in 1 1
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) classe

including number of
ECTS points for direct 0.7 0.7
teacher-student contagt

(BK) classeg

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1. Knowledge concerning CAD programs.

2. Ability to use from technical rules and requirengent

3. Knowledge of basic rules of projects documentatierformance

SUBJECT OBJECTIVES
C1. Acquiring knowledge concerning design of tlmsport infrastructure elements in the plan an
longitudinal and cross sections.
C2. Ability to prepare basic project documentation.
C3. Ability to cooperate in project team.

o



SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:
PEK_WO01 The student knows the basic principlesleients design of the transport infrastruct

PEK_WO02The student knows how to prepare project documientat

relating to skills:

PEK _UO01The student can use computer applicationd tmchnical rules to design transp
infrastructure.

PEK_UO2 The student can design selected road etsmen

relating to social competences:
PEK_KO01The student can work individually and irearh to solve a project issue.

ure.

ort

PROGRAMME CONTENT
Number
Form of classes - lecture
of hours
Lec 1 Introduction. Characteristics of transport infrastures in civil engineering. 5
Division and classification. (The history of the@motive industry).
Policy of routing elements of transport infrasturet in the plan, taking into
Lec 2 . . 2
account terrain and spatial development.
Lec 3 Elements and principles of vertical alignment desiBules of designing vertical >

arcs.

Elements of road longitudinal section. Traffic caipaof urban roads.
Lec 4 | Principles of cross-sectional surface. Developnoémiscarpments, excavations and 2
embankments.

Lec 5 | Materials and road surfaces. Designing a coadtruction. 2

Lec 6 | Urban roads crossroads - division, chareatiesi designing rules. 2

Engineering facilities - characteristics and pnohes of design. Elements of
Lec 7 |visualisation in designing transport infrastructueeements. Summary of the 2

lectures.
Lec 8 | Crediting. 1
Total hours 15

Number

Form of classes - project of hours

Modelling and traffic prediction, selection of spedesign and basic geometrical 2

Proj 1 :
parameters of a cross-section.

Proj 2 | Urban road routing, drawing in 1:5000 scale. 2

Proj 3 | Designing a road in cross-section. Drawihg oross-section, 1:500/5000 scale. 2

Checking the cross-section working life and PSRembaination and bandwidth 2
Proj 4 | (urban road, a segment between sections - the ywmeand the horizon + 15
years), drawings of two normal sections (straigtat arc), 1:50 scale.

Proj 5| Selection of a road construction.

Proj 6| Conception of urban crossroad - 1:500 scale.

Proj 7 | Rules how to prepare design documentatiomri&ary of the classes.

RIN|DNDN

Proj 8 | Crediting.

Total hours 15




TEACHING TOOLS USED

N1. Informative lecture, multimedia presentatiorglpematic lecture.
N2. Project’s presentation, duty hours, problemaiscussion.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation F — forming Educational effect | Way of evaluating educational effect achievement
(during semester), P — number
concluding
(at the end of semester)
F1 (project) PEK_WO01, Activity and work progress while classes
PEK_UO01,
PEK_UO02,
PEK_KO01
F2 (project) PEK_WO01, Project
PEK_UO01,
PEK_UO02,
PEK_KO01
P = 0.4xF1+0.6xF2
P (lecture) PEK W01, crediting test
PEK_WO02,

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:
[1] Rozporadzenie Ministra Transportu i Gospodarki Morskigjrda 2 marca 1999 r. w spraw

warunkow technicznych jakim powinny odpowiéddrogi publiczne i ich usytuowanie.

Dz.U.99.43.430
[2] Rozporadzenie Ministra Transportu i Gospodarki Morskiefirza 30 maja 2000 r. w spraw
warunkow technicznych jakim powinny odpowiéddrogowe obiekty isynierskie i ich
usytuowanie. Dz.U.00.63.735.

e

D

e

[3] Rozporadzenie Ministra Infrastruktury z dnia 3.07.2003vrsprawie szczego6towego zakresu

I formy projektu budowlanego . Dz.U.03.120.1133. iamy: Dz.U.08.201.123
(Dz.U.08.228.1513)

[4] J. Sysak ,Drogi kolejowe”. PWN Warszawa, 1985

[5] Z. Szling, Winter J., Drogi wodnigddladowe. Skrypt Politechniki Wr., Wroctaw, 1988

SECONDARY LITERATURE:

[1] Rozporadzenie Ministrow Infrastruktury z dnia 3 lipca 2003w sprawie szczegdétowych

warunkow technicznych dla znakdéw i sygnatéw drogohvyraz urzdzen bezpieczéstwa
ruchu drogowego i warunkOw ich umieszczania naatrbgDz.U. 2003 nr 220 poz. 2181.
[2] Wytyczne projektowania ulic. WPU. GDDP Warszawa399
[3] Wytyczne projektowania skrzgwan. Czs$¢ | i Il. GDDP Warszawa 2001

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

Piotr Mackiewicz, piotr.mackiewicz@ pwr.wroc.pl

MEMBERS OF TEACHING TEAM (NAME AND SURNAME)

Antoni Szydto, Henryk Koba, Czestaw Wolek, MacieKruszyna, Dariusz Dobrucki, Jarostaw
Kuzniewski, Robert Wardega, Krzysztof Gasz, tukasz Skotnicki, Barttomiej Krawczyk




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Civil Engineering
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
geodesy and cartography

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

EFFECT educational effects defined fqr

main field of study

PEK W01 K_W33 C1 Lec 1-Lec 7 N1

PEK W02 K_WO03, K W33 C1,C2 Lec 1-Lec [/ N1

PEK UO01 K_U36 C1 Proj 1-Proj 6 N2

PEK U022 K_U36 C1,C2,C3 Proj 1-Proj|7 N2

PEK K01 K K01, K K04 C3 Proj 1-Proj 7 N2




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY

SUBJECT CARD

Namein Polish: Gospodarka Przestrzenna

Namein English: Spatial Planning and Development

Main field of study: geodesy and cartography

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

Kind of subject: obligatory

Subject code: GKG5051

Group of courses: NO

Lecture Classes Laborator 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 0,5
practical (P) classe

including number of
ECTS points for direct 1 0,5
teacher-student contagt
(BK) classes

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES
1. The student knows the basic concepts of geograpioionation systems

2. The student knows how to use spatial databases

3. The student has basic knowledge of GIS software@$, Quantum GIS)

SUBJECT OBJECTIVES
C1 Acquisition with basic theories explaining sphtlevelopment variations and allocation model
C2 Acquisition of skills concerning spatial anatysif settlement units techniques
C3 Understanding of planning documents that deterrhow land is developed

192}




SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK_WO01 The student has basic knowledge concerspagial development theory and st3
examining methods and changes in spatial developamehsupporting models which he
in planning decisions,

PEK_WO02 The student knows planning documents spgegifspatial development and has bg
knowledge necessary for their understanding

relating to skills:

PEK_UO1 The student can use GIS tools in the saidyoncentration and density of developmé
status analysis and development process of chamthavailability analysis

PEK _UO02 The student can use GIS tools to assessifability of land for development

PEK_UO3 The student can search and interpret gesaments of spatial development

itus
2lp

ASIC

PROGRAMME CONTENT
Number
Form of classes- lecture of hours
Lec 1 Syllabus, conditions of crediting, literature 5
Settling structures. Forms of urbanization. Citfesictions.
Lec 2 | The problems of concentration and hierarchy Y.
Introduction to location theory and spatial devehent.
Lec 3 . 2
Location factors.
Lec 4 | Spatial development mechanisms and their hnogle 2
Lec 5 | Spatial planning in Poland - legal basisjcitire 2
Lec 6 | Types of spatial development plans. Spathty instruments 2
Spatial Information Systems in planning and spat@&lelopment - conditions
Lec7 L 3
and development directions
Total hours 15
Form of classes - laboratory Number
of hours

Lab 1 | Presentation of the scope of classes, angditbnditions and literature. The study 2
of concentration and density of development usihg t8ols - building databases
and density analysis

Lab2 | The study of concentration and density of ettgyment using GIS tools |- 2
presentation of the results in cartographic form @terpretation

Lab 3 | Availability studies - construction of a daage and network analysis 2

Lab 4 | Availability studies - presentation of thesukts in cartographic form and 2

interpretation

Lab 5 | Multi-criteria evaluation of land suitabilifypr development - the choice of data 2
and analysis tools

Lab 6 | Multi-criteria evaluation of land suitabilifgr development - spatial analysis and 2
presentation of the results

Lab 7 | Records analysis of spatial development plan 2

Lab 8 | Reports grade of performed laboratory re$earc 1

Total hours 15




TEACHING TOOLSUSED

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

N3. Preparing own written semester work on a giegic.

N4. Conduct and preparation of laboratory taskentsp

N5. 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)
F,P PEK_WO01-PEK_WO02| P1.Final grade of written.test

F2 Grade from a semester written test.
P1 - Final grade from a lecture (weighted
average of F1 - 70% and F2 - 30%).

F, P PEK_UO01-PEK_U03 | F3 Grade from performing & tasl a written
report

F4- written test grade

P2 - Final grade from a laboratory (weighted
average of F3 - 80% and F4 - 20%). l‘

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Domaiski R. 2011: Gospodarka przestrzenna. Podstawyetigane Naukowe PWN
Publishing, Warszawa;
[2] Cymerman R., 2011: Podstawy planowania przestrzenn@rojektowania urbanistycznego,
Publishing Uniwersytet Warmsko-Mazurski Publishing;
[3] Zipser T., Zasady planowania przestrzennego. Rblit&a Wroctawska Publishing, Wroctaw,
1983,
[4] Ustawa z 27 marca 2003 roku o planowaniu i zagasmeeaniu przestrzennym, Dz.U. z 2003
r. Nr 80, poz. 717;

SECONDARY LITERATURE:

[1] Gotlib D., lwaniak A., Olszewski R., 2007: GIS. @hsy zastosowg Wydaw. Naukowe
PWN, Warszawa;

[2] Longley P. A., Goodchild M. F., Maguire D. J., RtiD. W.: GIS. Teoria i praktyka
Naukowe PWN Publishing, Warszawa 2006;

[3] Roczniki Geomatyki — Zeszyty Naukowe Polskiego Tiayatwa Informacji Przestrzennej;

[4] Geoforum — portal internetowy @ http://geoforum.pl

[5] GISPlay — portal geoinformacyjny @ http://geoforphm.

=

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)
dr inz. Jan Blachowski, jan.blachowski@pwr .wroc.pl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT

Spatial Planning and Development
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

geodesy and cartography

SUBJECT Correlation between subjecf SUBJECT Programme | Teaching too
EDUCATIONAL educational effect and OBJECTIVES content number

EFFECT educational effects defined far

main field of study

PEK_WO01 K_W20 C1 Lec 1-Lec 4 N1, N2, N

PEK_W02 K_W20 C1l Lec 5-Lec 6 N1, N2

PEK _UO01 K_U22 C2,C3 Lab 2-Lab N4

PEK_U02 K_U22 C2,C3 Lab 5-Lab N2, N4

PEK_UO03 K_U22 C2,C3 Lab 6, Lec N2, N4




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Name in Polish:OchronaSrodowiska
Name in English: Environmental Protection
Main field of study: geodesy and cartography
Level and form of studies:1* level, full-time
Kind of subject: obligatory
Subject code:GKG5053
Group of courses:YES

Lecture Classes Laboratory] Project Seminatr
Number of hours of organiz
classes in University (ZZU) 15 15
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
(X) final course
Number of ECTS points 1 1
including number d 0,5
ECTS points fgr
practical (P) class
including number ¢
ECTS points for dire 1 0,5
teacherstudent conta
(BK) classeps

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1. Possesses abilities to design geo-information syste
2. Possesses abilities to make electronic maps.

SUBJECT OBJECTIVES
C1 Familiarizing students with the characteristoésthe particular elementahich are part of th
environment.
C2 Presenting the problems concerning the threatshéo environment including the protect
principles.
C3 Familiarizing students with legal and formalexp of the environment protection.
C4 Presenting the review of the selected IT syst&ipporting environmental management.
C5 Preparing student to be ablep&rform tasks that refer to solving environmentaifticts during th
creation of an investment plan that may affectethh@ronment.




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_WO01 Possesses knowledge concerning the ewvaluatithe situation and the characteristics
the particular elements that are part of the enwrent and its threats.
PEK_WO02 Knows the basic legal and formal regulaiooncerning environment protection.
PEK_WO03 Possesses knowledge about the possibibiies practical application of particular
systems supporting environmental management.

relating to skills:
PEK _UO01 Is prepared to the sensible managemeheqgfdrticular components of the environment

of

T

PEK UO2 Is able to use IT tools necessary to pteenquality of the particular elements of the

environment.

PEK _UO03 Can use particular IT tools to determine lification of an investment that affects
environment.

PEK _UO04 Is able to build a database using the @&l T tools.

he

PEK_UO5 Can compile and present the effects ofldheratory studies in a form of a cartographic

presentation and a paper report.

relating to social competences:
PEK KOL1 Is able to work in a team.

PEK K02 Understand the importance of the envirortalezonflicts resulting from the choice of an

investment location that affects the particularedats of the environment.

PROGRAMME CONTENT

Form of classes - lecture Number
of hours

Lec 1 |Discussing the curriculum, presenting grading raed the literature. Defining & 2
describing the particular elements of the enviromimsich as: the atmosphere,
hydrosphere, the lithosphere, the biosphere, tHegphere.

Lec 2 [The characteristics of the threats to the naturairenment resulting from the hun 3
activities (the pollution of air, water, soil; neiswaste material, electromagn
radiation).

Lec 3[The characteristics of the monitoring systems ofag® environmental elements ( 2
surface water, groundwater, noise, soil, waste tiaghtelectromagnetic radiation).

Lec 4 [The legal aspects of environment protection. 2

Lec 5|The basic tools of environmental management (tladuation of the influece on th 3
environment, integrated permit, audit and others).

Lec 6 [The selected IT systems supporting the environrherdaagement. For example: ] 2
Central Geological Database, HYDRO Barkfogeoskarb, MIDAS, IKAR an
others.

Lec 7 [Getting a credit. 1

Total hours 15




Form of classes - laboratory

Number
of hours

Lab 1

Discussing the curriculum, presenting grading raled the literature. The project g
geo-base concerning the System of Environmentaklgament for a district (a gro
work).

=

2

P

Lab 2
Lab 3

The structure of a geo-base for the System of Bnuiental Management:
an administrative division (a district and munidityaboarder line)
a settlement network of a town

infrastructure (roads and railways)

the destination of land (CORINE LANDCOVER)

surface water and groundwater

protected areas

soil

waste management

monitoring systems

Lab 4

The presentation of qualitative and quantitativiead@ncerning the quality conditio

3

of the environment in a district, a municipalityesults: thematic maps, tables, charts.

Lab 5

The location of an investment affecting the envinent (e.g.: The Centre of Dist
Recycling and Waste Treatmefftoviatowe Centrum Odzysku i Unieszkodliwig
Odpadow Komunalnych) in compliance with the minimaonflict with the protectg
areas, forests, water and rivers - results: themadips, tables, charts.

2

Lab 6

Setting out the access roads to the investment dffatt the environment (ef

PCOIUOK): in compliance with the minimum conflictittv the buldings, thd
protected areas, forests, water and rivers - rebginatic maps, tables, charts.

g.

Lab 7

The presentation and evaluation of the System eir&mmental Management fo
particular district.

Total hours

15

TEACHING TOOLS USED

N1. Informational lecture with problem-based eletaen

N2. Multimedia presentations.

N3. Didactic discussion during the lectures andtatory classes.
N4. Preparation of reports from laboratory classes.

N5. Office hours.




EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation(F — forming| Educational effecf =~ Way of evaluating educational effect achievement
(during semester), P + number
concluding (at semester
end)
F1 PEK W01, |Written and oral test grade.
PEK_WO02,
PEK_WO03,
PEK_UO01,
PEK_KO02,
F2 PEK UO02, [The evaluation of the written and the graphic aspetthe
PEK UO03, report.
PEK_UO04,
PEK_UO05,
PEK_KO01,
PEK_KO02

P - Final grade (a weighted-average of laborattagses 40% and a lecture 60%).

PRIMARY AND SECONDARY LITERATURE
PRIMARY LITERATURE:

[1] Gajdzik B, Wybrane aspekty ochrodyodowiska i zargdzaniasrodowiskowego, Wydawnictv
PoIitechnikiSIa,skiej, Gliwice, 2010

[2] Dobrzaxska B. M. i in., Ochronarodowiska przyrodniczego, Wydawnictwo Naukowe P
Warszawa, 2008

[3] Mazur M., Systemy ochrony powietrza, AGH Uczelni&dgdawnictwa Naukowdydaktyczne
Krakéw 2004

[4] Maciak F., Ochrona i rekultywacfaodowiska, Wydawnictwo SGGW, Warszawa, 2003

[5] Chtopek Z., Ochronasrodowiska naturalnego, Wydawnictwa Komunikacji kcgndci,
Warszawa, 2002

[6] Ostrowski J., Ochron&rodowiska na terenach gérniczych, Wydawnictwo Indtyt@ospodarf}
Surowcami Mineralnymi i EnergiPAN, Krakéw, 2001

[7] Instrukcja datwiczen laboratoryjnych

SECONDARY LITERATURE:

[1] [Gorka K., Ochronasrodowiska: problemy spoteczne, ekonomiczne i prawRelski¢
Wydawnictwo Ekonomiczne, Warszawa, 2001

[2] Engel Z., Ochronasrodowiska przed drganiami i hatasem, Wydawnictwoukéave PWN
Warszawa, 2001

[3] Strony internetowe podawane w ramacly@aj

[4] Raportysrodowiskowe przygotowywane przez Wojewodzki Inspekt OchronySrodowiska

[5] Opracowania ekofizjograficzne

[6] Plany ochronygrodowiska spormzane dla wojewodztw, powiatdéw i gmin.

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)
dr inz. Justyna Gorniak-Zimroz, justyna.gorniak-zimroz@ pwr.wroc.pl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Environmental Protection
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
geodesy and cartography

SUBJECT Correlation between subjecf SUBJECT | Programmg Teaching tool
EDUCATIONAL educational effect and OBJECTIVES| content number
EFFECT educational effects defined fqr
main field of study
PEK_WO01 K_W10, C1,C2 Lec 1, Le@,[N1, N2, N3, N5
K_W14, Lec 3
PEK_W02 K_W21 C3 Lec 4, Lec $N1, N2, N3, N§
PEK_WO03 C4 Lec 6 N1, N2, N3, N5
PEK_UO1 K_wW23 C1,C2,C3| Lec1l-LeqMl, N2, N3, N5
PEK_U02 K_U16, K_U23 C4 Lab 1-Lab/M1, N3, N4, N%
PEK_U03 K_U20, K_U24, K_U30 C5 Lab 5, Lalp 6N1, N3, N5
PEK_U04 K_U13 C1,C2,C4,drab 1, Lab2 N1, N3, N5
PEK_UO05 K_U02, K_U03, K_U24, C1,C2 Lab 4-Lab ¥ N4
K_U30
PEK_KO01 K_KO04 C5 Lab 1-Lab[7 N3, N4
PEK_KO02 K_K02 C2,C5 Lab 5, Ll N1, N3, N5

Lec 2




SEMESTER 6

FACULTY OF GEOENGINEERING, MINING AND GEOLOGY

SUBJECT CARD

Name in Polish:Kartografia |
Name in English: Cartography |
Main field of study: geodesy and cartography
Level and form of studies:1* level, full-time
Kind of subject: obligatory

Subject code: GKG6010
Group of courses:NO

Lecture Classes Laboratory Project Seminar
Number of hours of organiz 15 30 15
classes in University (ZZU)
Number of hours of total 30 30 30
student workload (CNPS)
Form of crediting crediting crediting crediting
with grade with grade | with grade
For group of courses mark
(X) final course
Number of ECTS points 1 1 1
including number d 0,5
ECTS points fq
practical (P) class
including number d 1 0,5 0,5
ECTS points for direft
teacher-student contact
(BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1. Possesses basic knowledge concerning geomaticsledaill surveyingnecessary to do tag

regarding mathematical and thematic cartography.

2. Possesse knowledge concerning mathematical analysis aratissts regarding bag
mathematical calculations.

3. Possesses basic abilities to use GIS and cartagragitware.

SUBJECT OBJECTIVES
C1 The characteristics of The National Referenci&pSystem and map projections used in Polapd.
C2 The characteristics of data bases and themaiis in the mapping and surveying resources.
C3 The presentation of the cartographic gener@izgirinciples andnaps editing depending on
scale.
C4 The presentation and the structure of multi{teggm and multi-representative databases.
C5 Acquiring abilities towork with topographic maps in terms of graphic afebcriptive da
acquisition and creation as well as its editing.
C6 Acquiring the ability to work with thematic maps terms of graphic and descriptive data
acquisition and creation as well as its editing.




SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK_WO0L1 Is able to characterize The National RefegeSpatial System and map projections use
Poland.

PEK_WO02 Is able to characterize the data basegtardatic maps in the mapping and survey
resources.

PEK _WO03 Is able to characterize the cartographinegdization principles and maps editi
depending on the scale.

PEK_WO04 Can characterize multi-resolution and nmelfiresentative databases.

relating to skills:

PEK _UO1 Possesses abilities necessary to work wejplographic maps in terms of graphic 3

din

ng

nd

descriptive data acquisition and creation as weitsaediting.

PEK UO2 Possesses abilities necessary to work thiematic maps in terms of graphic a‘nd

descriptive data acquisition and creation as weltsediting.

PROGRAMME CONTENT

Form of classes - lecture Number
of hours

Lec 1|The introduction to cartography. The National Refie Sp@al System 2
topographic and thematic map projections in Polatig: coordinate syste
Cartesian coordinate system, map identification lvens

Lec 2 [Topographic data bases and topographic maps inM&gping and Surveyir 2
Resources - the scope, the content, the newsarabver.

Lec 3 |The digital cartographic and landscape models vimamlization models. 2

Lec 4 |The function and forms of maps. 2

Lec 5 |[Topographic data bases and thematic maps in th@ikipnd Surveying Resour 2
and departments (the scope, the content, the netviha cover).

Lec 6 [Multi-resolution databases. 2

Lec 7 |The cartographic generalizatioin¢ dimension of the objects, the survey scal@ 2
depiction of the objects and the characteristiagheir occurrence).

Lec 8 |Multi-representative databases. 1
Total hours 15

Form of classes - laboratory Number

of hours

Lab 1 |Creating a graphic and attributable data set: thetsire, the attributes, the typeg 6
variables. Making a topographic map 1:10 000 orbteds of a raster.

Lab 2 [Updating the created map on the basis of an ortitoph 3

Lab 3 [Editing a topographic map with a scale of 1:50 0@0the basis o map with 6
scale of 1:10 000 using TBD (for the selected Iayd#rdata).

Lab 4 [Editing a military topographic map with a scaleld50 000 on the basis dMap 6
L2 database.

Lab 5 (Spatial data. Retrieving and organizing data negcgs® compile thematic ma 6
Graphic presentation — graphs. Continuous andetst¢hematic scale.

Lab 6 |The connection of external data base to GIS. 3

Total hours 30




forming (during number
semester), P —
concluding (at
semester end)

Form of classes - project Number
of hours
Proj 1|{The characteristics of topographic maps: coordisgggéems, map projections, n 3
identification numbers.
Proj 2|{The characteristicef topographic maps: the content, the charactesistif ths 3
groups of objects, conventional signs.
Proj 3|The characteristics of the thematic maps in Mappimg) Surveying Resources. 3
Proj 4|A sozological and hydrographic map and Sozo and¢igdtalase. The evaluati 3
of the content, cartographic methods, visualizatianables of the sozological g
hydrographic maps.
Proj 5|The methods of quantitative data aggregation irssela. The evaluation of 3
accuracy of this division.
Total hours 15
TEACHING TOOLS USED
N1. Lecture and didactic discussion.
N2. Multimedia presentations.
N3. Preparation of reports on tasks undertakemduhie laboratory classes.
N4. Preparation of reports on project tasks.
N5. Office hours.
EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT
Evaluation(F — Educational effect Way of evaluating educational effect achievement

P PEK_WO01-PEK_WO0§ P1 Final written exam grade.

F, P PEK_UO01-PEK_UO02| F1 Test grade.

and F2 - 40%).

F2 Task accomplishment and a written report grade.
P2 Final laboratory grade (weighted-average of FeD%

F, P PEK _UO01-PEK _UO02| F3 Test grade.

F2 - 20%).

F4 Task accomplishment and a written report grade.
P3 Final project grade (weighted-average of F1 % &6c¢




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Pastawski J. i wspotautorzy, ,Wprowadzenie do kguadii i topografii’, Wydawnictwo Now
Era, Wroctaw 2006.

[2] Ratajski L., ,Metodyka kartografii spoteczno-gospokej”, wyd. 2, PPWK 1989.

[3] Robinson A., Sale R., Morison J., ,Podstawy karadigy PWN Warszawa, 1988

[4] Saliszczew K.A., ,Kartografia ogélna”, PWN Warszgw898, 2003.

[5] Kraak M.-J., Ormeling F., ,KartografiaWizualizacja danych przestrzennych”, P
Warszawa, 1998.

[6] Geodezja i Kartografia, kwartalnik naukowy PAN Koetu Geodezji

[7] Polski Przegld Kartograficzny, kwartalnik Polskiego Towarzyst@aograficznego.

[8] Seria ,Studia Geograficzne” publikacje Wydawnictdmiwersytetu Wroctawskiego

[9] Materiaty Ogolnopolskich i Midzynarodowych Konferencji Kartograficznych.

SECONDARY LITERATURE:

[1] Rozporadzenie Ministra Rozwoju Regionalnego i Budownictwalnia 15 maja 2004 w
sprawie okrélenia rodzajéow map, materialtdbw fotogrametrycznycheledetekcyjnycl
stanowicych pastwowy zaséb geodezyjny i kartograficzny, ktéryabepowszechniani
rozprowadzanie orareprodukowanie w celu rozpowszechniania i rozpmzania wymag
zezwolenia, oraz trybu udzielania tych zezuiole

[2] Rozporadzenie Ministra Rozwoju Regionalnego z dnia 8 lat@@01 r. w sprawie rodzaj(
prac geodezyjnych i kartograficznych mmjch znaczenie dla obronitd i bezpieczéstwg
panstwa oraz szczegbtowych zasad wspétdziatanigmyi Stuzba Geodezyjn i Kartograficzn
i Stuzba Topograficza Wojska Polskiego w zakresie wykonywania tych practake
wzajemnego przekazywania materiatow.

[3] Rozporadzenie Ministra Obrony Narodowej z dnia 18 lipca 200®& sprawie terend
zamknetych niezlgdnych dla obronnizi paistwa.

[4] Rozporadzenie Ministra Spraw Wewtrznych i Administracji z dnia 17 maja 1999 r
sprawie okrélenia rodzajow materialtdbw stanageiych paistwowy zasOb geodezyjny
kartograficzny, sposobu i trybu ich gromadzeniaytgezania z zasobu oraz udgstianid
zasobu. (Dz. U. z dnia 31 maja 1999 r.)

[5] Ustawa o lasach z dnia 28 wép&a 1991 r. Dz.U. 1991 Nr 101 poz. 444

[6] Prawo wodne USTAWA z dnia 18 lipca 2001 r. Dz. 002.115.1229 z dnia 11.11 2001r.)

[7] Ustawa z dnia 29 sierpnia 2003 r. o g@dawych nazwach miejscowa i obiektow
fizjograficznych.

[8] Rozporadzenie Rady Ministréw z dn. 8.08.2000 w sprawiéspaowego systemu odnies
przestrzennych.

[9] K-2.8 Zasady wykonywania ortofotomap w skali 1: @0

[10] K-3.1 Mapy spoteczno-gospodarcze w skalach 1:500@ 000 i 1:25 000

[11] O-2 Ogdlne zasady opracowania map dla celéw gosppglzh

[12] TBD - Baza Danych Topograficznych. GUGIK, Warsz82087

[13] K-3.6 System Informacji o Terenie. Mapa Sozolog&Bolski skala 1:50 000

[14] K-3.4 System Informacji o Terenie. Mapa Hydrografczn Polski  skal
1:50 000, w formie analogowej i numerycznej

[15] GIS-4 Mapa Sozologiczna Polski skala 1:50 000

[16] GIS-3 Mapa Hydrograficzna Polski skala 1:50 000

[17] K-2 Mapy topograficzne do celobw gospodarczych

[18] K-3 Mapy tematyczne

[19] Zasady redakcji mapy topograficznej w skali 1:10.00zory znakow

[20] Zasady redakcji mapy topograficznej w skali 1:50.00atalog znakow

[21] Tymczasowe zasady opracowania i przygotowania dkudwojskowych map topograficzny
do-stosowanych do standardéw NATO i w standardach NAT€kalach 1: 25 000, 1: 50 0(
1: 100 000, Oddziat Topograficzny Sztabu Generain&, 1997 z pgniejszymi zmianami;




[22] Znaki umowne do mapy topograficznej w skali 1: B0 @vraz z objsnieniami (przeznaczo
dla operatoréw stacji roboczych), Zaaz Topograficzny Sztabu Generalnego WP, 19
pé&zniejszymi zmianami;

[23] Obiekty mapy topograficznej w skali 1: 50 000. Mate pomocniczy dla operatorg
graficznych stacji roboczych, Zad Topograficzny Sztabu Generalnego WP, 1995;

[24] Zaktualizowane Instrukcje obiektow wraz z atrybutdopisami) Vmap LeveR, Wojskows
Centrum Geograficzne, 2004; ;

[25] Przewodnik toponimiczny czé I, II, Ill, Gtéwny Urzad Geodezji i Kartografii, Warsza
2003.

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)
Ewa Sudot, ewa.sudol@pwr.wroc.pl

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Cartography |
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
geodesy and cartography

SUBJECT Correlation between subjecf SUBJECT | Programme| Teaching
EDUCATIONAL educational effectand |OBJECTIVES content |tool number
EFFECT educational effects defined fqr
main field of study

PEK W01 K_W22 C1 Lec1 N1, N2

PEK W02 K_W22 C2 Lec 2- Lech N1, N2

PEK W03 K_W22 C3 Lec 7 N1, N2

PEK W04 K_W22 C4,C5 Lec 6, Lec|8 N1, N2

PEK_UO01 K_U24,K_U30 C5 Lab 1-Labjp N2-N4
Proj 1-Proj 2

PEK _U02 K_U24, K _U30 Cé6 Lab 7-Lab|8 N2-N4
Proj 3-Proj 5




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Name in Polish:Kataster i Gospodarka Nieruchofo@mi
Name in English:Land Cadastre and Management
Main field of study: geodesy and cartography
Level and form of studies:1* level, full-time
Kind of subject: obligatory
Subject code:GKG6011
Group of courses:NO

Lecture Classes Laboratory Project Seminatr
Number of hours of organiz
classes in University (ZZU) 30 30
Number of hours of total
student workload (CNPS) 60 30
Form of crediting crediting crediting
with grade with grade
For group of courses mark
(X) final course
Number of ECTS points 2 1
including number d 0,5
ECTS points fgr
practical (P) class
including number ¢ 2 0,5
ECTS points for direft
teacher-student contact
(BK) classes

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1. Possesses basic knowledge concerning geodesy gingéering geodesy.

2. Possesses knowledge concerning mathematical ahalgdi adjustment calculusaessary t
make basic calculations concerning the area ofardeparcelbefore and afteequalization i
the current coordinate system) as well as calariatof agricultural land in a complex.

3. Possesses skills in engineering graphics and teshhiawing necessary to preparketd draf
and a background map to provide maps and land alaweint projects.

4. |s a proficient user of Microsoft Office programmes

5. Can do basic geodetic calculations using C-@emgram (possesses ability to underta
project, to make a table and a map using C-Geaanag

SUBJECT OBJECTIVES
C1 Familiarizing students with terms concerning teastreland and real estate managen
(including real estate, a land parcel, a farm,dastial unit and a geodesic precinatyeell as the zor
of spatial planning.
C2 Studying the rules of pursuing and modernizing tadastre in Poland as well fasiliarizing
students with IT systems of how to run the cadastre




C3 Studying the rules of how to prepare basic tlaga concernindegal transactions of cadas
objects (combing land parcels, subdividing, re-pbing, demarcation, restablishing the prope
boundary).

C4 Familiarizing students with the terms and d&bns concerning spatial planning.

C5 Studying the rules of real estate managemenhbglg to SP and government units.

C6 Studying the rules of how to perform the bdaiks during the real estate appraisal. Stuelen
acquires theoretical knowledge regarding the amhes methods and techniques of the esaht
appraisal.

C7 Developing team work and thoroughness while glgiendetic works, skills consolidation.

SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK W01 Defines the following terms: real estatepaacel of land, a farm, cadastre, land and
property register.
PEK_WO02 Possesses the knowledge of how to prowdd bBnd property register, modernize and
upgrade the cadastre data.
PEK_ W03 Recognises the concept of a land registratnit, registration groups, land sites, listsetyp
of land.
PEK_WO04 Lists the criteria and the rules compulstuying the processes of combining a plot, plot
subdivision on agricultural basis and on the badigeal estate management rules. Re-
parcelling, demarcation and re-establishing th@@ry boundary.
PEK_WO05 Defines basic concepts regarding spatsirphg.
PEK_ W06 Describes procedures regarding SP redkasi@anagement, territorial units, expropriation
of property, municipalization, granting the progeights.
PEK_WO07 Describes legal regulations referring @ ribal estate appraisal, its approach, methods and
techniques.

relating to skills:

PEK_UO01 Compares legal status of the real estatleeirand and property register as well as in|the
real estate register.

PEK UO02 Sees the difference concerning real estatgagement (real estate and a parcel of land,
physical division of property and judicial divisiar property).

PEK _UO03 Calculates the plot area before and afterdivision, calculates the area of a plot in a
divided complex.

PEK_UO04 Prepares descriptive and graphic parteokzéming plan.

PEK_UO5 Prepares a technical report of geodetic lagdl procedures. Prepares the follow|ng
engineering documentation: information about atiési referring to the establishment |of
boundary lines, new boundary stones, border msrkerestablishment, acceptance| of
boundary lines, property boundary acceptance reciwision of immovable property projed
division of immovable property map, list of changasthe entry concerning a plot and a
building.

PEK_U06 Completes the tasks concerning the usag#ataf from the spatial database and a map
visualization.

PEK _UO7 Prepares legal documentation concerningpatsary purchase, municipalization aphd
granting the property rights in a form of a deaisio

PEK_UO08 Differentiates approaches, methods andigabs of a real estate appraisal.

—

relating to social competences:
PEK_KO1 Is able to work in different teams. Coopiegawith colleagues, can prepare a technjcal
report of geodetic and legal procedures. Knows tmuse basic geodetic calculator software.




PROGRAMME CONTENT

Form of classes - lecture Number
of hours

Lec 1 |The concepts of real estate, a farm, land and propegister-cadastre. 2

Lec 2 [The legal basis of the cadastre and its authoriti€oland. 2

Lec 3 |The legal status of real estate, real estate exgist 2

Lec 4 |Cadastral units, entities and objects in cadassets of information about entit 2
and objects.

Lec 5 |The taxonomy of agricultural land, land registratimits, registrations groups. 2

Lec 6 |A cadastral file, legal and technical documentatibnadastral objects. 2

Lec 7 |The rules of establishing land register and its enoitation, cadastral datab 4
upgrade rules, land cadastre vs. real estate eegistinterelationship. EGi
systems.

Lec 8 |Property boundaries, establishing andeséablishing boundary lines, the rules 2
measurement areas and maps’ update.

Lec 9 |The demarcation and division of immovable propsrtigprocedure and geode 2
works.

Lec 10/Basic concepts and definitions concerning spati@hrpng, the policy of zonin 2
research, studies and analysis of zoning, strategied scenarios of spaj
development.

Lec 11|Land consolidation and soil replacement — purpgs®gects, and procedures. 2

Lec 12{The rules of real estate management owned by Tée $teasury and The Lo 2
Government Unit.

Lec 13Compulsory purchase, legal basis, resituation @p@ity, municipalisation al 2
granting the property rights to a natural and aallegerson —geodeti
documentation.

Lec 14|Regulations by law concerning real estate appralgairoaches, methods, appra 2
techniques.

Total hours 30
Form of classes - laboratory Number
of hours

Lab 1 |The update of basic trig data-combining parcelsuod. 4

Lab 2 [The update of basic trig data-changes of the waylahd parcel development. 4

Lab 3[The establishment of property boundaries-re-estaibly of property boundaries. 4

Lab 4 [The establishment of property boundaries-real @stamarcation. 6

Lab 5 (The division of immovable property-subdivision seywof a plot. 6

Lab 6 [The division of immovable property-subdivision seywof an urbanized plot. 6

Total hours




TEACHING TOOLS USED

N1. Lecture and a didactic discussion.

N2. Multimedia presentations.

N3. Preparation of reports in an form of technreglorts.
N4. Test on practical and theoretical knowledge.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

Evaluation(F —forming]  Educational effect | Way of evaluating educational effect achievemgnt
(during semester), P + number
concluding (at semestgr

end)

P1 PEK_WO01-PEK_WO07| Final written exam grade.

F1 PEK_UO01-PEK_UO03| Practical knowledge test.

F2 PEK_UO04, PEK_UO5 |Preparation grade and content-related grade ffom

PEK_UO07 technical report.
F3 PEK _UO06, PEK_UO8|Practical knowledge test (P2 arithmetic mean o
F2, F3)

PRIMARY AND SECONDARY LITERATURE
PRIMARY LITERATURE:

[1] Malina R., Kowalczyk M. Geodezja katastralna. Wgall. Katowice 2009.

[2] Putecka A. i inih Wspoiczesne problemy katastru i gospodarki mieamaciami”, Wyd. PW|
Warszawa 2006 .

[3] Instrukcja techniczna G-5 from 2005.

[4] Rozporadzenie Ministra Rozwoju Regionalnego i Budownictwadnia 29 marca 2001
sprawie ewidencji gruntéw i budynkéw Dz.U. nr38zpth4 from 2001.

[5] Ustawa o wiasniei lokali z dnia 24 czerwca 1994r zjmiejszymi zmianami (Dz.U.00.80.9
Dz.U.00.29.355, Dz.U.04.141.1492).

[6] Ustawa z dnia 21 sierpnia 1997 o gospodarce niernditiami Dz.U. 46, poz.543 fror2000 ;
pé&zn. zmianami (2004).

[7] Ustawa z 17 maja 1989 Prawo Geodezyjne i Kartagmadé, Dz.U. 100, poz.1086, from 2000.

SECONDARY LITERATURE:

[1] Bazy Danych Biblioteki Gtéwnej PWR (np. Compendex)

[2] Geodeta - Miestcznik geoinformacyjny, Wydawnictwo Geodeta Sp.@,0Narszawa
SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)

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




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Land Cadastre and Management

AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

geodesy and cartography

SUBJECT Correlation | SUBJECT | Programme contenfTeaching tod
EDUCATIONAL |between subje|OBJECTIVES number
EFFECT educational
effect and
educational
effects defineq
for main field
of study
PEK_WO01-PEK_ W07 K_W20, |C1,C4,C2,Cb Lecl, Lec 10, N1-N2
K W23 Lec 2 - Lec5,
Lec 7, Lec 14
PEK _UO01-PEK _UO06 K_U19, C3,C6,C7| Lec8,Lec9,Lech, N3-N4
K_U25 Lec 11, Lec 13, Le¢
12
Lab 1-Lab 8
PEK _KO1 K_K04 C3 Lab 1-Lab 8 N3




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD

Name in Polish: Pomiary Deformacji
Name in English: Monitoring of Deformations
Main field of study: geodesy and cartography
Level and form of studies: 1% level, full-time

Kind of subject: obligatory
Subject code: GKG6020
Group of courses. NO

Lecture Classes LaboratoryProject Seminar
Number of hours of
organized classes in 15 30
University (ZZU)
Number of hours of total
student workload (CNPS) 30 60
Form of crediting crediting crediting
with grade with grade
For group of courses mark
(X) final course
Number of ECTS points 1 2
including number of
ECTS points for 1
practical (P) classes
including number of
ECTS points for direct 1 1
teacher-student contagt
(BK) classes

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES

1. Has a basic knowledge of: structures, division famdtions of geodesy in the field of engineer’s
environment

2. Is acknowledged with the notions of geodesy.

3. Knows and is able to implement geodetic methoderodin measurement.

4. Possesses basic knowledge of coordinate calcusation precision of precision of measurement
and calculations.

SUBJECT OBJECTIVES

C1 Presentation and overview of engineering diswplsuch as: mining and construction
engineering.

C2 Presentation and overview of newest monitoraatpiques.

C3 Overview and performance of measurement anadgftamation.

C4 Presentation of examples of measurement automatid the newest trends within the discipline.

C5 Acquisition of the ability to select basic malsoused in solving problems connected with
monitoring different mining and engineering facad.




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_WO01 Is able to distinguish and describe momgprtechniques within the spectrum
engineering disciplines such as mining and constmu@ngineering.
PEK W02 Is able to characterize newest monitor@ehniques.
PEK_WO03 Possesses the ability to analyse the st¢aleformation.

relating to social competences:

PEK_UO1 Possesses the ability to choose appropeei@aiques of monitoring deformations.
PEK_UO2 Possesses the ability to analyse deformat@asurements.

PEK UO03 Is able to design geodetic measuremergrsgst

PEK_UO4 Is able to adopt automatic geodetic measemesystems.

PROGRAMME CONTENT

Number

Form of classes - lecture of hours

Syllabus, conditions of getting credit, techniciérhture. Basic models pf

Lecl deformation and introduction to deformation mechani

2

Lec 2 |Models of deformation and introduction to deforraatmechanics. 2

General classification of methods of monitoring:salote and relativ
Lec 3 |measurements, advantages and disadvantages oftigeadle geotechnical
structural methods, notion of integrated measurésnen

T (D
N

Review of geodetic displacement measurement: getraid trigonometri¢
levelling, electronic theodolites, high precisicenge-finders and automatic
tacheographs, status of satellite navigation systand attainable accuracy
(GPS, Glonass, Galileo), pseudolites, ground andellisa radar
interferometry, laser scanners, problems with aphesc refraction in
geodetic measurements.

Lec 4

Introduction to ALERT-DDS software, Review of basigeotechnical
deformation measurement, clinometers and inclinerset extensometers,
deformation meters, mechanical plumb-lines (inwkertend underslung),
automatic monitoring transmitters, MEMS technology.

Lec 5

Calculating dislocations and deformations on thesidbaof geodetic
Lec 6 |measurement: identifying unstable check points withuse of IWST method, 2
dislocation-deformation relationship, introductimmGEOLAB software.

Practical examples: orogenic belt deformation ie tinderground mining
exploitation site, monitoring slopes in strip mipesonitoring and modelling
orogenic belt sedimentation in oil- and gas fieldsformations of large dams
bridge deformations.

Lec 7

Lec 8 |Recapitulation lecture 1

Total hours 15

of



Form of classes - laboratory

Number

of hours

Lab 1 Presentation of the scope of the exercismsdittons of getting credit and 2
technical literature.

Lab 2 Vertical displacement calculations of a téstelling network with the 2
displacement of reference points and identificatafnunstable reference
points with the use of IWST software.

Lab 3 Vertical displacement calculations with tdentification of unstable points 2
of reference. Reports

Lab 4 Horizontal displacement calculations with tee of GPS and electronic 2
tachometers with the identification of unstablenp®iof reference with the
use of IWST software.

Lab 5 Horizontal displacement calculations with niiiging unstable points of 2
reference with the use of IWST software. Reports.

Lab 6 Introduction to the usage of automatic SysAefBRT 2

Lab 7 Calculations with the use of ALERT system

Lab 8 Evolving potential methods of usage of autiersystem ALERT 2

Lab 9 Presentation of reports from the exercises. 2

Lab 10 | Geometric analysis of measuring a deformatigslocation, distortion, visual 2
presentation of the results.

Lab 11 | Applying displacement analysis on miningaarevith the use of Knoth 2
method

Lab 12 | Displacement calculation in mining areaswfite use of complete elements 2
using SIGMA/W software. Familiarizing with the sofire.

Lab 13 | Running test calculations on SIGMA/W softevar 2

Lab 14 | Summary and comparison of introduced methods 2

Lab 15 | Report evaluation. Final test 2
Total hours 30

TEACHING TOOLSUSED

N1. Introductory lecture with elements of probleaséd lecture.
N2. Multimedia presentations.

N3. Preparation of reports from laboratory exesise

N4. Software usage: IWST, ALERT, SIGMA/W

N5. Office hours

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

Evaluation(F — Educational effect number

forming (during achievement

semester), P —
concluding (at
semester end)

Way of evaluating educet effect

ic

F, P PEK_WO01-PEK_WO03 F1 Final grade based on test!
F2 Evaluation based on a written test
P1 Final grade for lecture (arithme
average z F1 and F2)

F, P PEK_UO01-PEK_UO03 F3 Grade based on an assigrandireport

F4 Grade from a test

P2 Final grade from laboratory (weight
average z F3 — 80% and F4 - 20%).

(1%
o




PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Szostak-Chrzanowski, A., A. Chrzanowski,(2010),INTEGETED ANALYSIS OF
DEFORMATIONS IN GEOMECHANICS “, UNB, Fredericton,.Bl., 220p.

SECONDARY LITERATURE:

[1] Szostak-Chrzanowski, A., A. Chrzanowski, M. Massigt005) “Use of deformation
monitoring results in solving geomechanical praide- case studies Engineering Geology, vol. 79,
pp. 3-12.

[2] Chrzanowski,A. (1993):"Modern Surveying Technigt@sMining and Civil Engineering"
Chapter 33 inComprehensive Rock Engineering, Pergamon Press, Vol.3. Chapter 33, pp.773-809

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

prof. dr hab. Anna Chrzanowska, anna.chr zanowska@pwr .wr oc.pl

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Monitoring of Deformations
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

geodesy and cartography

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

EFFECT educational effects defined for

main field of study
PEK W01 K_W18 Ci1 Lec 1-Lec 2, N2
Lec 4

PEK W02 K W18 C2 Lec 3, Lec 5 N1, N2

PEK W03 K_W18 C3 Lec 6-Lec 7 N2, N3

PEK UO01 K_U20 C4 Lab 1-Lab 5 N4

PEK U022 K_U20 C5 Lab 10-Lab 16 N4

PEK _UO03 K_U20 Cé6 Lab 6-Lab 9] N3, N4

Lec 3, Lec 6




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Namein Polish: Geodezja Satelitarna
Namein English: Satellite Geodesy
Main field of study: geodesy and cartography
L evel and form of studies: 1*' level, full-time
Kind of subject: obligatory
Subject code: GKG6012
Group of courses. NO

Lecture Classes Laboratory Project Seminatr

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

Number of hours of total

student workload (CNPS 30 60
Form of crediting Examinatior crediting
with grade

For group of courses mark
(X) final course

Number of ECTS points 1 2
including number d 1

ECTS points fg
practical (P) class
including number ¢ 1 1

ECTS points for direft
teacher-student contact
(BK) classe]

[72)

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES
1. Possesses knowledge and skills concerning survegiieglations and data adjustments.
2. Possesses knowledge concerning astronomical cabedigstems.
3. Possesses knowledge and skills concerning cooedsyattems on a sphere and elhpsoiq
and mutual recalculations of coordinates.

SUBJECT OBJECTIVES
C1 Presentingheoretical information concerning points positiamion the Earth’s surface using g
method.
C2 Presenting theoretical information concerningGRBrveying methods and technologies.
C2 Acquiring practical skills concerning static dadematic GPS surveying.
C3 Acquiring practical skills in the compilation GPS surveying results.




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK_WO01Describes issues concerning points positgpan the Earth’'s surface using GPS method|
PEK_WO02 Describes issues concerning GPS surveyetgads and technologies.

relating to skills:
PEK_UO01 Can conduct static and kinematic GPS ssrvey
PEK_U02 Can compile GPS surveying results.

PROGRAMME CONTENT
Form of classes - lecture Number
of hours
Lec 1 |The movement of the Earth’s artificial satellitd®e elements of orbits, 2
perturbations, the structure of satellites’ segisient
Lec 2 |GPS, GLONASS, Galileo systems — current conditiuch the outlook. 2
Lec 3 |The essence of points positioning using satelithniques, observational 2
methods.
Lec 4 [The satellite methods of measuring the Earth’sigadonal field. 2

Lec 5 |The methods of determining the positions of poamd the methods of measuring 2
a geodetic network.

Lec 6 |GPS measurement technologies — static and kine(Ri€, DGPS) 2
Lec 7 [The role of permanent GNSS stations. The applicaifcsatellite observations ir 3
geodynamic research and other studies.
Total hours 15
Form of classes - laboratory Number
of hours
Lab 1 |Determining the position of a satellite on the badiorbital parameters. 2
Lab 2 |Determining the position of a receiver on the ba$ithe measurement of pseydo- 2
range.
Lab 3 [Determining DOP parameters. 2
Lab 4 [Geodetic satellite receivers GPS. 2
Lab 5 [Points surveying using a static method. 4
Lab 6 [The compilation of surveying results using GPSstatthod. 4
Lab 7 [Points surveying using a kinematic method. 4
Lab 8The compilation of surveying results using GPS kiadc method in pogt- 4
processing.
Lab 9|Surveying and compilation of the satellite levedliresults. 4
Lab 10Summing up and crediting. 4
Total hours 30

TEACHING TOOLSUSED

N1. Informational lecture with problem-based eletaen
N2. Multimedia presentations.

N3. Preparation of the reports on laboratory tasks.
N4. Office hours.




EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

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

forming (during

semester), P 1

concluding (at

semester end
P

F,P

PEK_WO1-PEK_WO02
PEK_UO1-PEK_U02

P1 Written exam grade.

F1 Task completion and a @niteport grade.
F2 Test grade.

P2 Final grade from a laboratory (weighted-avefagm
F1 - 25% and F2 - 75%).

PRIMARY AND SECONDARY LITERATURE
PRIMARY LITERATURE:

[1] [Czarnecki K., ,Geodezja wspobtczesna w zarysie” dgall, Warszawa, 2010;

[2] Lamparski J., ,Navstar GPS od teorii do praktykiNydawnictwo Uniwersytetu Warmsko-
Mazurskiego, Olsztyn, 2001;

[3] Januszewski J., Systemy satelitarne GPS, Galitewe PWN, Warszawa, 2006

[4] Rogowski J., K¢k M., Geodezja satelitarna, Wydawnictwo UWMSC, Warga 2009

SECONDARY LITERATURE:

[1] Materiaty sympozjow krajowych i zagranicznych oB%9.

[2] Publikacje w geodezyjnych czasopismach periodydznycnieperiodycznych polskich
zagranicznych.

SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRESS)
prof. dr hab. inz. Stefan Cacon, stefan.cacon@pwr.wr oc.pl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Satellite Geodesy
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
geodesy and cartography

SUBJECT Correlation between subjegt  SUBJECT | Programme |Teaching
EDUCATIONAL educational effectand | OBJECTIVES content tool
EFFECT educational effects defined fpr

number
main field of study
PEK W01 K W16 C1 Lec 1-Lec3 N1, N
PEK W02 K W16 Cc2 Lec4-LecT N1, N
Lab 1-Lab 5, N2, N3,
PEK_UO1 K_U09, K _U18 C3 Lab 7, Lag N4
PEK_U02 K_U09, K_U18 c4 Lab 6, Lab 8, N2, N3,

Lab 10 N4




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Namein Polish: Ochrona Terendw Gorniczych
Namein English: Mining Areas Protection
Main field of study: geodesy and cartography
Level and form of studies: 1%'level, full-time
Kind of subject: obligatory
Subject code: GGG6030
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 30 60
Form of crediting Examination c_redltmg
with grade
For group of courses
mark (X) final course
Number of ECTS points 1 2
including number of
ECTS points for 1
practical (P) classes
including number of
ECTS points for direct
teacher-student contact 1 1
(BK) classes

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES
[1] The student has a basic knowledge of mathematiadysis necessary for the understandging

of mathematical- engineering sciences.

[2] The student possesses basic knowledge of commaesissonnected with surface and
underground mining, as one of the areas of techaimhhuman economic activity.

[3] The student possesses general concepts of resgeaivgy and hydrogeology, mining and
knows how to characterize the lithological profilanajor mining regions.

[4] The student has basic knowledge of geodesy anédwutal construction

SUBJECT OBJECTIVES

Cl1 Familiarizing students with legal requiremenfsclassifying mining areas into categories
depending on the risks and means of documentingdtapf underground opencast mining|on
the land surfaces and rock masses.

C2 The acquisition of knowledge and skills ingess of optimization of mining in terms of the
protection of land mines on the basis of perforfoedcasts.

C3 Gaining knowledge of how to design and conduitting operations to minimize impacts pn
surface buildings and underground infrastructure




SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK_WO01 The student has a basic understandingeoletial and economic rules governing min
areas and is able to distinguish the nature ofi#fermation of the direct and indire
result of underground mining quarries, and its iotpan surface undergroul
infrastructure in terms of essential descriptiontttd quantity and quality of surfa
deformations and rock masses on the basis of ssicaayied out.

PEK W02 The student possesses essential knowledgdassify the mining areas buildings i
categories according to the type of threat

PEK_WO03 The student has knowledge of forecasifigcts of mining and the use of prevent
mining construction in order to minimize the immaadf mining on surface building
underground infrastructure

relating to skills:

PEK UO01 The student is able to autonomously iflentletermine and interpret the effects

underground mining quarries on the surface undergt infrastructure

PEK_U02 The student is able to predict the varsamface and rock mass deformations in termj
minimizing surface deformations on buildings amdierground infrastructure on t
basis of mining and geological conditions

relating to social competences:
PEK _KO1 The studentis aware of the consequerfdbe impact of mining on the environment

ing
2Ct
nd
ce

nto

ive
IS

of

s of
he

PEK_KO02  The student is able to use and sharelt@ned knowledge in the design of min
activities in connection with mining areas

ng

PROGRAMME CONTENT
Numb
Form of classes - lecture umber
of hours

Legal Grounds for Protection of Surface Mining Ase&he role and tasks of the

Lecl : . N . 4
department of mines surveyor in the protection mfimg areas projects.

Lec 2 Characteristics of influence of underground opetnigasing on the components 4
of the natural environment, the division, the impame

Lec 3 Surveying the control lines. Determination of vaue deformation, analysjs 5
and geometric interpretation
Classification of mining areas into categoriesha tespect of the deformatipn

Lec 4 . . . . 4
of the continuous, discontinuous bumps mining

Lec 5 Forecasting the effects of mining on the land si@fand rock mass based|on 6
mining and geological conditions according to theory of Budryk-Knothe

Lec 6 The classification of buildings into categoriesisesice, simplified inventory, >
facility protection against mining damage

Lec 7 Determination of safety pillars for surface fa@dg in mining on the example pf 4
coal and copper ores.
Operating shaft safety pillars and its influencedeformation of the pipe shafft,

Lec 8 . 4 ! 4
forecasting and securing the pipe shaft.
Total hours 30




Form of classes - project

Number
of hours

Proj 1

Presenting the scope and conditions of completing peoject.
Students’ individual assignments. Guideline preston of project No. 1 o
"The Development of the network design control amdasurement fc
monitoring changes in land surface for surfacewarderground mining"

=5

Proj 2

Project Development of control and measurement orwtvior monitoring
changes in land surface in the case of undergrauinohg on the substrate
a raster map. Development of guidelines for thehoatlogy of the contrg
measures of the type of equipment and frequenaysafsurements.

Proj 3

Project Development of control and measurement owtvior monitoring
changes in land surface in the case of surfacenmian the substrate of
raster map. Development of guidelines for the nalagy of the contro
measures of the type of equipment and frequencymefsurement
Development of project report No. 1

Proj 4

Assigning individual students’ topics. Presentatafhguidelines for projed
No. 2 on "Determination of deformation indexes loase surveying, analys
and geometric interpretation.” Implementing of defation indicators.

—

is

Proj 5

Analysis of the size of the deformation generatedngetric interpretatio
(charts indicators). The classification of the stt¢he appropriate category
the mining area. Development of project report Rlo.

>

of

Proj 6

Discussion of guidelines for project No. 3 on "Detmation of parameters
the theory Budryka Knothe, forecasting impactsrmadarground mining on th
basis of mining geological conditions." Determinatof parameters Budryk
Knothe theory based on the results of the project2N

Proj 7

Calculations of expected rates of deformation f@ proposed use. Desi
calculations rays of graphic on subsidence andraeftion of given scale
Subsidence prognosis and deformation directioelatted points.

Proj 8

Development of land subsidence contours for thepgsed mining
development project report No. 3

Proj 9

Assignment of individual design topics. Discussainguidelines for projeg
No. 4 on "The Influence of surface deformation mgnion a housin
development.” Performance indicators of variantjgmmons of maximun

deformation of the site for the proposed miningragien at a housing estate,.

Proj 10

Determination of resistance for each category gkeab located using
housing inventory method with a simplified graphigaterpretation of the
map. Determination of the probability of exceed@agh mining area of give
categories. Development of project report No. 4

a

1%

n

Proj 11

Assignment of individual design topics. Discussainguidelines for projed
No. 5 on "The Prognosis of deformation of the @paft and its security." A
assessment deformation of the pipe shaft for twiants of the shaft pillg
operation with a graphic interpretation.

- O ~+

Proj 12

Designing of a protection of the torque tube shdfastructure. Developme
of project report No. 5

Proj 13

Assignment of individual design topics. Discussidrguidelines for project
No. 6 on "Determination of the protective pillacs & surface with sloping
layers." Justification of need to carry out theigie®f protection pillar for a
given object. Determination of mean values of tamameters characterizing
the rock mass.

Proj 14

Appointment within the radius of protection pilleirthe seams of coal on th
board, lift of the precipitation and lift of decks.

D

Proj 15

Graphic design pillars in the vertical sectionsjgrted on the horizont
plane. Development of project report No. 6

=2

Total hours

30




TEACHING TOOLSUSED

N1. Lecture
N2. Multimedia presentations

N3. Consultations

EVALUATION OF SUBJECT EDUCATIONAL EFFECTSACHIEVEMENT

Evaluation (F— | Educational effect number Way of evaluating educe effect achievemer

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

—

P1 PEK WO01-PEK W03 Written exam

P2 PEK UO01-PEK UO02, | F1- Evaluation of a project
PEK_KO01-PEK K02 F2- Grade for presentation

F1 — 70% and F2 - 30%)

P2- Final grade from project (weighted mean o‘f

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Praca zbiorowa, Ochrona powierzchni terenéw goyeitz Wyd.Slask Katowice 1980r

[2] Edward Popiotek Ochrona terenéw gorniczych.. Wy@HAKrakéw 2009r

[3] Wiodzimierz. KietbasiewiczCwiczenia z miernictwa gorniczego i ochrony terendw
gornictwie, Skrypt PWr.1979r

SECONDARY LITERATURE:

[1] Poradnik Gérnika Tom 1.

[2] Dni Miernictwa Gorniczego i Ochrony Terenow Gorryic. Prace naukowe GIG. Ser
Konferencje. Wydawnictwo GIG Katowice.

[3] Przeghd Gérniczy, Miesicznik, Wyd. SIOTIG ZG, Katowice

[4] Ustawa o zagospodarowaniu przestrzennym (Dz.U.r198489 poz. 415)

[5] Ustawa z dnia 4 lutego 1994 r. — Prawo geologidzgé@rnicze (t.j. Dz.U. z 2005 r. nr 22
poz. 1947 ze zmi)

[6] Ustawa o ochronie i ksztalttowanitodowiska z 31 stycznia 1980 roku (tekst jedndDizU. z
1994r. Nr 49 poz. 196)

[7] Ustawa o odpadach (Dz.U. z 1997r. Nr96 poz. 592)

[8] Internet

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

mgr inz. Andrzej Dudek, andr zej .dudek @pwr .wr oc.pl

ia:




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Mining Areas Protection
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY

geodesy and cartography
SUBJECT Correlation between subjectf SUBJECT Programme | Teaching
EDUCATIONAL educational effect and OBJECTIVES content tool number
EFFECT educational effects defined far
main field of study
PEK_W01
PEK_W02 K_W26 C1,C2 Lec 1-Lec 8 N1, N2
PEK W03
PEK_UO1 K_U29 C3 Proj 1-Proj 15 N1,N3
PEK _U02
PEK_KO01 K_KO07

PEK_K02




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Namein Polish: Geodezja wysza |l
Namein English: Geodesy lI
Main field of study: geodesy and cartography
Level and form of studies: 1% level, full-time
Kind of subject: obligatory
Subject code: GKG6013
Group of courses: NO

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

with grade

For group of courses mark
(X) final course

Number of ECTS points 2 2
including number of
ECTS points for 15

practical (P) classe

including number of
ECTS points for direct ) 05
teacher-student contact '
(BK) classes

PREREQUISITESRELATING TO KNOWLEDGE, SKILLSAND OTHER COMPETENCES
1. The student has knowledge concerning calculus rigathérigonometry, power series,
2. The student has knowledge concerning the emissielectromagnetic waves, ground gravity
3. The student has knowledge concerning engineeriomggy
4. The student has knowledge concerning the accurasgsament and levelling of geodetic
measurements.
The student has knowledge concerning basic geockdtialations and measurements.
The student has knowledge concerning Geodesy |

o !

SUBJECT OBJECTIVES
C1 Presentation of theoretical knowledge conceraaugpe of cartographic mapping
C2 Presentation of theoretical knowledge conceragugpe of dynamic geodesy
C3 Presentation of theoretical knowledge conceragupe of basics of geodetic matrices
C4 Acquiring skills necessary to count geodetic rdomates between systems and coun
deformation mapping
C5 Acquiring skills necessary to count plumbs diéemacomponents
C6 Acquiring the design skills of basic geodetitauarks
C7 Acquiring skills of basic networks measurememd development of results measurements

ng




SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK W01 The student has knowledge concerning capdy mapping
PEK_WO02 The student has knowledge concerning dyngeodesy
PEK_WO03 The student has knowledge concerning loggidetic matrices

relating to skills:
PEK_UO1 The student can count geodetic coordinbttsieen systems and count deformation

PEK _UO02 The student can count plumbs deviation covapts and perform a reduction of geod

mapping

measurements

PEK UO03 The student can design basic geodetic mietwo

etic

PROGRAMME CONTENT
Form of classes- lecture Number
of hours
Lec 1 |Cartographic mapping of a sphere and ellipsoid. 1
Lec 2 | Gauss-Kruger mapping, deformation mapping 1
Lec 3 | Gravitational field of the Earth. Potential, acecateon of gravity 1
Lec 4 | Measurements of gravity acceleration, measurenmedtgtions 1
Lec 5 | Geometry of gravitational field. Normal poles, difting potential 1
Lec 6 |Gravimetric anomalies. Geoid, quasi-geoid, the atéwi of plumb line 1
Lec 7 | Theoretical basis of elevation systems, systenecbons 1
Lec 8 |Basic, classic horizontal heading, points classiion 1
Lec 9 | Project, measurements, reductions, basiedmal heading levelling 1
Lec 10 | Basic vertical heading - project, measuraésyeaductions, levelling 1
Lec 11 | Modernisation of basic, classical horizoatad elevation heading 1
Lec 12 | Satellite, basic horizontal heading EURER-PQ and POLREF-96 1
Lec 13 | The study of contemporary vertical rind muoeats 1
Lec 14 | Development trends of geodesy 1
Lec 15 | Repertory. 1
Total hours 15
Form of classes - laboratory Number
of hours
Lab 1 | Transformation transitions between systene$oibnation mapping. 4
Lab 2 | Gravitational field of the Earth. 2
Lab 3 | Measurements of gravity acceleration - getkimown the gravimeter 2
Lab 4 | Elevation systems - elevation measuremerddfarent systems 2
Lab 5 | Elevation systems - measuring levelling atroas 2
Lab 6 | Components of plumb deviation 2
Lab 7 | Reductions of geodetic observations 2
Lab 8 | Project of Il class horizontal network. Measuents project, preliminary 4
accuracy analysis
Lab 9 | Project of Il class horizontal network by meaf GPS method 2
Lab 10 | Project of Il class precision levelling netiu 2
Lab 11 | Ways of methods and measurement technigegslappment. Summary of 4
geodetic network projects.
Lab 12 | Three dimensional network idea. 2
Lab 13 | Crediting classes. 2

Total hours

30




TEACHING TOOLSUSED

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

N3. Conduct and preparation of laboratory taskentsp

N4. 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)
F,P PEK_WO01-PEK_WO03 F1- written exam grade

P1 Final grade from the lecture (weighted me
of F1 - 100%)

an

F, P PEK_UO01-PEK_U04| F2 Grade from performing & taxd a written
report

F3- written test grade

P2 - Final grade from a laboratory (weighted

average of F2 - 25% and F3 - 75%

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] .Geodezja wysza i astronomia geodezyjna”, praca zbiorowa. PWdyszawa—Wroctay

1981.

[2] ,Geodezja wysza i astronomia geodezyjna — zadania i przyktagyaca zbiorowa. PWN,

Warszawa—Wroctaw 1988.
[3] K. Czarnecki, ,Geodezja wspoéiczesna w zarysie”..&ddl, Warszawa 2010.
[4] ,Niwelacja precyzyjna”, praca zbiorowa. PPWK, Wasa 1993.
[5] J. Krynski, Nowe obowijzujace niebieskie i ziemskie systemy i uktady odnigsiesraz ich
wzajemne relacje, Pub. IGiK, Warszawa 2004.

SECONDARY LITERATURE:

[1] Aktualne instrukcje i wytyczne techniczne GUGIKriags-1 i G-2.

[2] Materiaty sympozjow krajowych i zagranicznych od%9oku.

[3] Publikacje w geodezyjnych czasopismach periodydznyaieperiodycznych (np. Zeszy
Naukowe) polskich i zagranicznych od 1985 roku.

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

prof. dr hab. inz. Stefan Cacon, stefan.cacon@pwr .wroc.pl

ty



MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT

Geodesy 1|
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
geodesy and cartography
SUBJECT Correlation between| SUBJECT Programme | Teaching tool
EDUCATIONAL | subject educational | OBJECTIVES content number
EFFECT effect and educationa

effects defined for main
field of study

PEK_WO01 K_Wo01 Cl Lec 1-Lec 2 N1, N2
PEK_WO02 K_WO01 C2 Lec 3-Lec 7 N1, N2
PEK_WO03 K_WO01 C3 Lec 8-Lec 15 N1, N2
PEK_UO01 K_U27 C4 Lab 1 N2, N4
PEK_U02 K_U27 C5 Lab 2-Lab 7 N2, N4

PEK_UO03 K_U27 C6 Lab 8-Lab 13 N2, N4




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD

Name in Polish: Tektonika z Geofizyk

Name in English: Tectonics and Geophysics
Main field of study: geodesy and cartography
Level and form of studies:1* level, full-time

Kind of subject: obligato
Subject code:GEG6011
Group of courses:NO

ry

Lecture Classes Laboratory] Project Seminar
Number of hours of 15 15
organized classes in
University (ZZU)
Number of hours of total 30 30
student workload (CNPS)
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 ¢ 0,5
ECTS points fq

practical (P) class

including number g 1 0,5

<)
—

ECTS points for dire
teacherstudent conta
(BK) classe

[

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1. Knowledge of fundamentals of geology, mineraloggt patrography.
2. Possesses basic knowledge concerning mathematiwdysia necessary to underst
mathematical issues in engineering types of studies
3. Possesses basic knowledge about the elements thiethry of elasticity.

SUBJECT OBJECTIVES
C1 Mastering the basic knowledge concerning scope of research, fields and research metbi
tectonics.

C2 Knowledge of tectonic structures and tectonienmmena and their influence on the Eafth’'s

structure.

C3 Ability to correctly interpret théand relief taking into consideration the identfiion of tectoni
structures.

C4 Familiarizing students with geophysics of thbdsphere including the Earth’s global fields
physical processes of the Earth as well as geopdiysiethods of their research.

C5 Familiarizing students with the physical featuref the Earth’s interior anthe role of th
geophysical research in geotectonics.

C6 Ability to interpretthe results of geotectonic research and to congpitepresent the effects of t

and

interpretation in a form of a report.




SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK_WO01Correctly applies the terminology comgeg tectonics, knows the mechanisms of
formation of tectonic structures.

PEK_ W02 Understands the influence of tectonicshenand relief.

PEK_WO03 [escribes basic physical phenomena taking placehén lithosphere and knows
geophysical methods for geophysical fields reseawt physical features of the Eas
interior.

PEK W04 Understands and discusses the role of gemath research in developing tlieeory o
global tectonics.

relating to skills:

PEK _UO1 Correctly interprets thand relief identifying tectonic structures.

PEK_UO2 Processes and interprets the measuremaiitsref geophysical anomalies aisdable t
compile and present the effects of the projectfiora of a report.

relating to social competences:

PEK_KOlUnderstands the influence of tectonic phesrtanon the development of civilization
human life.

PEK_KO02 Ses the necessity of applying geophysical methedshe description of physig
phenomena taking place in the lithosphere thateilda conditions on the Earth.

h

and

PROGRAMME CONTENT

Form of classes - lecture Number
of hours

Lec 1 [The Physiography of the Earth's Terrestrial Surkauthe structure of the Earths 1
interior.

Lec 2 |Geotectonics.

Lec 3 |Diastrophism.

Lec 4 |[Fault tectonics.

Lec 5 |Natural division of rocks.

Lec 6 |[Folding tectonics.

Lec 7 |lgneous rock bodies.

Lec 8 [Salt tectonics.

Lec 9 |Glaciotectonics.

Lec 10Neotectonics and the current tectonic motion.

Lec 11|Earth’s gravitational field.

Lec 12|Seismology. The seismology image of the Earthéyior.

Lec 13Physical properties of the Earth’s interior.

Lec 14/Geomagnetism and paleomagnetism.

N I T N Y N e Y e e T N A

Lec 15/The role of geophysical field research in geoteicton

=
(O3]

Total hours




Form of classes - project Number
of hours
Proj 1|Studying a cartographic image of various tectotrigcsures. 2
Proj 2|Two practical exercises concerning the identifmatof tectonic structures on 7
basis of the interpretation of map sheets.
Proj 3|Discussion and the outline tife issues referring to the methodology of geo 2
measurements and the interpretation of their resfritagnetic and gravimé
methods).

Proj 4|Knowledge assessment necessary to complete a fpr@@ing one practic 4
exercise that deals withrqressing and interpreting the geophysical measm
results (magnetic anomaly measurements or gravgmagasurements).

Total hours 15

TEACHING TOOLS USED

N1. Traditional lecture with multimedia presentaso

N2. Sets of topographic maps, geologic maps anetr atlaps, analogue and digital examples.

N3. Professional software for image analysis amagblgjics editing.

N4. Informational lecture with problem-based eletaen

N5. Specialized software for data processing amdHe interpretation ofhe results of geophysi
research.

N6. Data set of geophysical field measurements.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

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

P1 PEK_WO1-PEK_WO#inal written exam.
F1 PEK_WO02, PEK_UO[Einal written test.
P2 PEK _UO01-PEK_UOXsrade from the reports on completing three projg

average of constituent grades).

PRIMARY AND SECONDARY LITERATURE
PRIMARY LITERATURE:

[1] Dadlez R., Jaroszewski W., Tektonika, Wyd. Nauk.NPWVarszawa, 1994.
[2] Mizerski W., Geologia dynamiczna dla geografow, Wythuk. PWN, Warszaw
1999.

[3] Fowler C.M.R., The Solid Earth. An Introduction@obal Geophysics, CUP, 2005.
[4] Lowrie W., Fundamentals of Geophysics, CUP, 2007.

SECONDARY LITERATURE:

[1] Czubla P., Mizerski W SwierczewskaStadysz E., Przewodnik dawiczen z geologii
Wyd. Nauk. PWN, Warszawa, 2005.

[2] Mortimer Z., Zarys fizyki Ziemi, AGH, Krakow, 2004.

[3] Reynolds J.M., An Introduction to Applied and Emwvimental Geophysics,Wile
2007.




SUBJECT SUPERVISOR (NAME AND SURNAME, E-MAIL ADDRES S)
dr Pawet Zagazdzon, pawel.zagozdzon@ pwr.wroc.pl

MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Tectonics and Geophysics
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
geodesy and cartography

SUBJECT Correlation between subjectf SUBJECT Programme | Teaching
EDUCATIONAL educational effectand |OBJECTIVES content tool numbe

EFFECT educational effects defined far

main field of study
PEK_WO01 K_W41 C1,C2 Lec 1-Lec 1D N1
PEK_W02 K_Ww41 C2, C3 Lec 1-Lec 10, N1-N3
Proj 1, Proj 2

PEK_WO03 K_W41 C4, C5 Lec 11-Lec 15 N1, N

PEK_WO04 K_W41 C4, C5 Lec 11-Lec 15 N1, N4

PEK _UO1 K_U44 C2,C3 Proj 2 N2, N3

PEK_UO02 K_U44 C6 Proj 3-Proj 4 N4-N7

PEK_KO01 K_KO07 C2 Lec 1-Lec 10 N1

PEK_KO02 K_KO07 C4,C5 Lec 11-Lec 15 N1, N4

bl



SEMESTER 7

FACULTY OF GEOENGINEERING, MINING AND GEOLOGY
SUBJECT CARD
Name in Polish:Prawo Geodezyjne i Gornicze
Name in English: Surveying and Mining Law
Main field of study: geodesy and cartography
Level and form of studies:1* level, full-time
Kind of subject: obligatory
Subject code: PRG7010
Group of courses: NO

Lecture Classes Laboratory Project

Seminar

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

30

Number of hours of total
student workload (CNPS 90

60

Form of crediting crediting
with grade

crediting
with grade

For group of courses mark
(X) final course

Number of ECTS points 3

including number d
ECTS points fg
practical (P) class

including number ¢
ECTS points for direft 3
teacher-adent conta
(BK) classe]

)

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES

1. Possesses knowledge about the fundamentals ohabkaov and UE law.
2. Possesses knowledge about the fundamentals of gyeadd mining.

SUBJECT OBJECTIVES

C1 Studying the legal system applicable to geodeslymining and their interrelationship.

C2 Mastering the ability to retrieve informatiororin legal systems, legal literature and other s@jrce
Compiling the retrieved information concerning @ntr geodesic and mining regulations of law|and

putting them in practice to express personal opmio




SUBJECT EDUCATIONAL EFFECTS
relating to knowledge:
PEK W01 Possesses basic knowledge concerning geddet, geological law and mining law
necessary to work in geodetic professions.
relating to skills:
PEK _UO1Can retrieve information from the databask$egal systems, legal literature and other
sources, can compile the retrieved information eomiag current geodesic and minipg
regulations of law and can draw conclusions andesspand justify personal opinion.

PROGRAMME CONTENT

Form of classes - lecture Number
of hours
Lec 1 |Fundamentals of geodetic law — general réiguls 2
Lec 2 |Geodesic and Cartographic Service. 2
Lec 3 | Geodesic and cartographic works. 2
Lec 4 |Land and property register. 2
Lec 5 [Inventory and register of utility network. 2
Lec 6 |Demarcation of land. 2
Lec 7 |National Geodetic and Cartographic Resource. 2
Lec 8 | Professional qualifications. 2
Lec 9 |Fundamentals of geodetic and mining law. 2
Lec 10 [ Licence in geological and mining works. 2
Lec 11 | Survey and geological works. 2
Lec 12 | Survey and geological documentation. 2
Lec 13 | Qualification for survey and geological weodnd for personnel supervision. 2
Lec 14 | Mining damage. Responsibility. 2
Lec 15 | Mining maintenance. 2
Total hours 30
Form of classes — seminar Number of
hours
Sem 1|Seminar introduction, distribution of topics foregentations. The presentati 2
deal with current PG and PGIG problemsttase mentioned during the lectu
They also refer to legal issues arising from exgeutegulations to an act w
respect to their usage in geodetic works and minmiagtenance.
Sem 2 4Students presentations (25-30 minutes) and a giisgpssion. 28
Sem 14
Total hours 30

TEACHING TOOLS USED

N1. Traditional lectures, multimedia presentations.
N2. The presentations of students should includémedia presentations and digital documentatign.




EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

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

Educational effect number

Way of evaluating edareti effect achievemse

nt

P1 PEK W01 Written test covering materials presgdtging
the lectures.
P2 PEK_ W02 After a presentation there is a grospudision.

The results of the discussion are graded. Stug
are graded according to:

1. Subject matter of the presentation.

2. Formal aspects of the presentation.

3. Being active in the discussion.
The final grade is a weighted average consist
of three grades respectively 0.6, 0.2 and 0.2.

lents

ng

PRIMARY AND SECONDARY LITERATURE

PRIMARY LITERATURE:

[1] Ustawa Prawo Geodezyjne i kartograficzne,
[2] Ustawa o strukturze informacji przestrzennej,

[3] Ustawa Prawo geologiczne i gbrnicze,
[4] Przepisy wykonawcze.

SECONDARY LITERATURE:

Strony internetowe: Sejmu RP,YIMG | WUG, UGIK.

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

dr inz. Marek Sikora, marek.sikora@pwr.wroc.pl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Surveying and Mining Law
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
geodesy and cartography

SUBJECT Correlation between subjecf SUBJECT Programme [ Teaching
EDUCATIONAL educational effect and OBJECTIVES content tool
EFFECT educational effects defined fqr number
main field of study
PEK_ W01 K_W34 C1 Lec 1-Lec 14 N1
PEK _UO1 K_U37 Cc2 Sem 2-Sem 15 N2




FACULTY OF GEOENGINEERING, MINING AND GEOLOGY

SUBJECT CARD

Name in Polish:Kartografia Il
Name in English: Cartography Il
Main field of study: geodesy and cartography
Level and form of studies:1* level, full-time

Kind of subject: obligatory
Subject code:GKG7020
Group of courses:NO

Lecture Classes Laboratory Project Seminatr
Number of hours of organiz
classes in University (ZZU) 15 15
Number of hours of total
student workload (CNPS) 90 60
Form of crediting Examinatior crediting
with grade
For group of courses mark
(X) final course
Number of ECTS points 3 2
including number d 1
ECTS points fq
practical (P) class
including number ¢ 3 1
ECTS points for dire
teacherstudent conta
(BK) classeps

PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTH ER COMPETENCES
1. Possesses basic knowledge concerning geomaticsledaill surveying necessary to do t3

regarding mathematical and thematic cartography.

2. Possesses theoretical and practical

knowledge winge matlematical and thema

cartography as well spatial databases in the mg@pd surveying resources.

3. Is able to use basic cartographic software, GIS.

C3 Presenting the automating processes of compilinigoublishing maps.

SUBJECT OBJECTIVES
C1 Presenting the rules of editing and compilirg¢bntent of the maps.
C2 Characterizing the issues concerning the cotigil®@f the thematic maps.

C4 Acquiring knowledge about the compilation ofrtiaic maps.




SUBJECT EDUCATIONAL EFFECTS

relating to knowledge:

PEK_WO01 Can characterize the rules of editing awdpsling the content of the maps.
PEK_WO02 Can characterize the issues concerningaimpilation of the thematic maps.
PEK_ W03 Can characterize the automating procegsespiling and publishing maps.

relating to skills:
PEK _UO01 Compiles the thematic maps.

PROGRAMME CONTENT

Form of classes - lecture Number
of hours
Lec 1 [Spatial data (the properties and cartographic ressy The statistic methods of 2
spatial data processing (basic statistics). Dagasagtion.
Lec 2 [The rules of editing and compiling the contentref taps (topographic maps, ger 2
geographic maps) — the concept and editing stage.
Lec 3 |Geographical names (The National Register of Gexncal Names). 2
Lec 4 [The cartographic aspects of the Spatial Informafgstem. 2
Lec 5|Thematic cartography. The cartographic means ofresgon (visual variable 2
configuration).
Lec 6 |Cartographic Methods of Presentation. Quantitatilega presentation metho 2
cartiodiagram, isolines, a choropleth map, the tpoiethod, a dasymetric map.
Lec 7 [Thematic maps. Model generalization in the themeditography. The possibility 2
using computer software in the mentioned methods.
Lec 8 |Digital cartography. The automating processes offibng and publishing maps. 2
Total hours 15
Form of classes - laboratory Number
of hours
Lab 1 [Map compilation using a catrodiagram method for salata. 2
Lab 2|Map compilation using catrodiagram method in camdis and discretscale anf 3
Maplinfo program. The evaluation of data accuracg precision obtained on f
basis of a map compilation during which variougydaans were used.
Lab 3 [Map compilation using a choropleth method. 2
Lab 4 [Map compilation using Mapinfo progranThe evaluation of data accuracy 3
precision obtained on the basis of a map compiiatiering which various diagra
were used.
Lab 5[The structure of one-, two- and threlayered maps using IT technology. | 3
compilation of complex maps for qualitve and quantitative data using the alrg
known methods. The selection of methods, graphimbkes adjusted to the purp
and the use of a map.
Lab 6 [The internet maps. The evaluation of their corressn(cartographic methods, gra 2
variables used) the evaluation of the thematicescal
Total hours 15




TEACHING TOOLS USED

N1. Informational lecture with problem-based eletaen

N2. Multimedia presentations.

N3. Preparation of reports on tasks undertakemduhe laboratory classes.
N4. Office hours.

EVALUATION OF SUBJECT EDUCATIONAL EFFECTS ACHIEVEME NT

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

P PEK_WO01-PEK_WO03| P1 Final written exam grade.

F,P PEK _UO1 F1 Test grade.
F2 Task accomplishment and a written report gradsg.
P2 Final laboratory grade (weighted-average of F1
60% and F2 - 40%).

PRIMARY AND SECONDARY LITERATURE
PRIMARY LITERATURE:

[1] Pastawski J. i wspotautorzy, ,Wprowadzenie do kguadii i topografii’, Wydawnictwo Now
Era, Wroctaw 2006.

[2] Ratajski L., ,Metodyka kartografii spoteczno-gospocej”, wyd. 2, PPWK 1989.

[3] Robinson A., Sale R., Morison J., ,Podstawy karadigy PWN Warszawa, 1988

[4] Saliszczew K.A., ,Kartografia og6lna”, PWN Warszaw898, 2003.

[5] Kraak M.dJ., Ormeling F., ,Kartografia. Wizualizacja danygbrzestrzennych”, PW
Warszawa, 1998.

[6] Geodezja i Kartografia, kwartalnik naukowy PAN Kaoetu Geodezji

[7] Polski Przegld Kartograficzny, kwartalnik Polskiego Towarzyst@aograficznego.

[8] Seria ,Studia Geograficzne” publikacje Wydawnictdmaiwersytetu Wroctawskiego

[9] Materiaty Ogolnopolskich i Midzynarodowych Konferencji Kartograficznych.

SECONDARY LITERATURE:

[1] Rozporadzenie Ministra Rozwoju Regionalnego i Budownictwalnia 15 maja 2004 wW
sprawie okrélenia rodzajéw map, materiatdbw fotogrametrycznychielédetekcyjnycl
stanowicych pastwowy zaséb geodezyjny i kartograficzny, ktéryabepowszechniani
rozprowadzanie orareprodukowanie w celu rozpowszechniania i rozamezania wymag
zezwolenia, oraz trybu udzielania tych zezuiole

[2] Rozporadzenie Ministra Rozwoju Regionalnego z dnia 8 lat@§01 r. w sprawie rodzajq
prac geodezyjnych i kartograficznych m@jch znaczenie dla obronim i bezpieczéstwg
panstwa oraz szczegbtowych zasad wspoétdziataniamyi Stuzba Geodezyjn i Kartograficzn
i Stuzba Topograficza Wojska Polskiego w zakresie wykonywania tych practake
wzajemnego przekazywania materiatow.

[3] Rozporadzenie Ministra Obrony Narodowej z dnia 18 lipca 200®& sprawie tereng
zamkngitych niezlgdnych dla obronniei panstwa.

[4] Rozporadzenie Ministra Spraw Wewtrznych i Administracji z dnia 17 maja 1999 r
sprawie okrélenia rodzajow materiatow stanagych paistwowy zasOb geodezyjny




kartograficzny, sposobu i trybu ich gromadzeniaytaszania z zasobu oraz udgmianig
zasobu. (Dz. U. z dnia 31 maja 1999 .)

[5] Ustawa o lasach z dnia 28 wép&a 1991 r. Dz.U. 1991 Nr 101 poz. 444

[6] Prawo wodne USTAWA z dnia 18 lipca 2001 r. Dz. 002.115.1229 z dnia 11.11 2001r.)

[7] Ustawa z dnia 29 sierpnia 2003r. o gg@@awych nazwach miejscowd i obiektow
fizjograficznych.

[8] Rozporadzenie Rady Ministréw z dn. 8.08.2000 w sprawiéspaowego systemu odnies|
przestrzennych.

[9] K-2.8 Zasady wykonywania ortofotomap w skali 1: @0

[10] K-3.1 Mapy spoteczno-gospodarcze w skalach 1:500@ 000 i 1:25 000

[11] O-2 Ogoblne zasady opracowania map dla celéw gosppgth

[12] TBD - Baza Danych Topograficznych. GUGIK, Warsz82087

[13] K-3.6 System Informacji o Terenie. Mapa Sozolog&cRolski skala 1:50 000

[14] K-3.4 System Informacji o Terenie. Mapa Hydrografeezn Polski  skal
1:50 000, w formie analogowej i numerycznej

[15] GIS-4 Mapa Sozologiczna Polski skala 1:50 000

[16] GIS-3 Mapa Hydrograficzna Polski skala 1:50 000

[17] K-2 Mapy topograficzne do celéw gospodarczych

[18] K-3 Mapy tematyczne

[19] Zasady redakcji mapy topograficznej w skali 1:10.000zory znakow

[20] Zasady redakcji mapy topograficznej w skali 1:50.0atalog znakow

[21] Tymczasowe zasady opracowania i przygotowania dakudr wojskowych ma
topograficznych dstosowanych do standardow NATO i w standardach NAT€kalach 1: 2
000, 1: 50 000 i 1: 100 00OGDddziat Topograficzny Sztabu Generalnego WP, 19
pbzniejszymi zmianami;

[22] Znaki umowne do mapy topograficznej w skali 1: B0 Ovraz z objgnieniami (przeznaczo
dla operatoréw stacji roboczych), Zadz Topograficzny Sztabu Generalnego WP, 19
pézniejszymi zmianami;

[23] Obiekty mapy topograficznej w skali 1: 50 000. Mtk pomocniczy dla operator(
graficznych stacji roboczych, Zad Topograficzny Sztabu Generalnego WP, 1995;

[24] zaktualizowane Instrukcje obiektéw wraz z atrybutgapisami) Vmap LeveR, Wojskows
Centrum Geograficzne, 2004; ;

[25] Przewodnik toponimiczny c%e I, I, 1ll, Gtéwny Urzad Geodezji i Kartografii, Warsza
2003

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

Ewa Sudot, ewa.sudol@pwr.wroc.pl




MATRIX OF CORRELATION BETWEEN EDUCATIONAL EFFECTS®R SUBJECT
Cartography Il
AND EDUCATIONAL EFFECTS FOR MAIN FIELD OF STUDY
geodesy and cartography

SUBJECT Correlation between subject Subject Programme| Teaching
EDUCATIONAL educational effect and educationgl objectives content tool
EFFECT effects defined for main field of stuqgly number
PEK_WO01 K_w27 Ci1 Lec1-Lec3 NI1,N
PEK_W02 K_w27 Cc2 Lec4-Lec NI1,N
PEK_WO03 K_w27 C3 Lec 8 N2-N4
PEK_UO1 K_U30 C4 Lab 1-Lab§  N2-N

N TN



