Type of programme: full-time bachelor's degree, 7-semesters with no of hours fweek and ECTS

Field of education:

Course

1 lecture, e - exercices, p - project, E - exam

General courses

1 [Facultative class 1 - Humanities, ic and social and law subjects
1a | Facultative class la - property law 15 1 1
1b | Facultative class 1b - Entrepreneurshlp 15 1 1
1c | Facultative class 1c - Law (civil, adr 30 2 2
1d | Facultative class 1d - Humanities, ic and social (HES) 30 2 2
2 |Foreign language (selected one) /E (B2) 4 4 4 4 4 4
3 [Sport class 2 0 2 0 2 0
SUM| 9 |(0[2|0|0|2/6[0|6|0|6/0[4/0|/4/0/4[2|0]0|2]|2/0[(0[2|0|0|0]0O
Basic courses
4 | Mathematics o
4a | Linear algebra in geodesy /E 5 | 1|2 4
4b | Mathematical analysis /E 120 2|2 5[2]2 4
4c | Probabilistic basis for adjustment of observations /& 30 111 3
4d | Differential geometry 30
5 _|Physics /E 105 2|1 4] 2 2|4
6_| Descriptive Geometry 30 1]1 3
7 |Engineering Graphics 60 |11 3 2 2
8 | Computer science in geodesy /E 45 12 3
9 |Block A - Facultative class of limited choice /E (Computer Sciend 45 112 3
SUM 7/(7|/0|19|5(3|2|11|1({4|/0|5|1|2(0(/3|0|0|jO0OfO|O|O[OjOjO|O|OfO
Profile courses
10 | Basics of Surveying /E 120 2|2 5|2 2|5
11 | Detailed surveying /E 105 2 2][5]2 1] 4
12 | Engineering and Industrial Geodesy /E 105 2 2[s5[2 1] s
13 | Electronic Measurement Techniques in Geodesy 30 1 1|3
14 | Geodesy /E 120 2 2|52 2| 4
15 | Geodetic Astronomy and Geodynamics 45 2|1 3
16 | satellite Geodesy /E 60 2 2|4
17 Calculus /E 75 111 2(1[2 3
18 | Land Information Systems 30 1)1 2
19 [Fy of Pt r 30 1 1]2
20 ric Technologies /E 75 2 2| 5 1|2
21 | Remote Sensing 45 1|1 3 1|2
22 | Principles of Map Projections 30 11 2
23 | Topographic Cartography 30 1 1] 2
24 of Car /E 30 1 1|3
25 [F of Soil Science 30 1 112
26 | Introduction to Earth Science and Geomorphology 30 2 3
27 | Cadastre /E 60 2(2 5
28 | Rural /E 45 2 114
29 | Real Estate Management 30 2 3
30 [ Basics of civil engineering 15 1 2
31 | Spatial Planning 15 1 2
32 |Block B - Facultative class of limited choice /E 45 1 2|3
33 |Block C - Facultative class of limited choice /E (Geodetic 45 1 2| 4
34 |Block D - Facultative class of limited choice (Real Estate 15 1 2
35 | Block E - Facultative class of limited choice (Introduction to 30 1)1 3
36 | Facultative class 2 2 2
87 [Facultative class 3 2|2
38 |Facultative class 4 2 3
39 | Facultative class 5 2 3
40 | Facultative class 6 1 2
41 [ Internships (4 weeks ) 4
42 | Diploma Seminar 1 1 1 2
43 | Diploma Thesis 15
44 |Field Training in Fundamentals Surveying 9 working days 4
45 |Field Training in Geodesy and Satellite Geodesy 9 working days 4
486 |Field Training in Detailed Surveying 8 working days 3
47 |Field Training in Engineering and Industrial Surveying 4 working days 1
SUM|0 4(2|0|8(4[1[3|13/8|4(3[19|/9|2|7[23|/13|/3)|6|28|7(1(11(28/8|1[(0(34
TOTAL
Courses descriptions
General courses
1 |Civil, Administration, Business Law The concept, luding EU Taw - legal norm and its types, legal regulation and legal norm, legal relationship, Principles of cvil law. The concept of
1060-GKO00-ISP-5001 e L e S
Prawo (cywilne, administracyjne, gospodarcze) of of the contract. The courts - their structure and scope of examined cases. Dispute settlement. Basic information on u‘h\mmtntwe law.
dmiisrave authoriies and thet sracure.Governmentand field of geodesy and i
proceedings - the rules and the course Administrative rulings. Their types and structure. Delivery in administrative proceedings. Appeals in administrative proceedings imsraie cou
proceedings. b
Prawo (cywilne,
4a |Linear Algebra in Geodesy thods. T the use of
1060-GK000-ISP-1002 o latome W o li”«?.SHTZ".,“&?'f:,l"a‘:.fififii'ﬁ"nﬁ’ﬂf?ﬁﬁiﬁ.ﬁi\fﬁfh"i‘\i.:ﬂf it e i s (L LD DA APILLTD, e et i e
Algebra liniowa w geodezji AN
4c |Pr Basis for of Observations k [ L included i the course: tothd
1060-GK000-15P-2009 dovmionondcomptons of statistcal hypotheses, pa i~ valle,variance, o
Probabilistyczne podstawy opracowania obserwacji ) propagation
6 |Descriptive Geometry Lectures. Parallel projection, invariants, ablique parallel axonometric projection. Dimetry and fsometrie. Rectangular projection. Chara gular projection. A gage p
1060-GK000-ISP-1005 v 2«:; :&.:: e, and pan. T lope uflhelms::\‘(‘la::i plane o teprojecr Sopeand ;‘;pv( 2 for : i ommon. ”::a..mn onpiang
Geometria wykresina . Ao s omnon. Pl polheon enctsion.Chang of e sy (rasornation) Tutnorcs s . Fotary suacs . cquator and main and side meridians.
Affiliaion to the rotating surface. Cross-sections and penetrations of rotary surfaces. Middle projection - basic news. Vertical of polyhedral
and rotary surfaces “Tasks for affilition clements. polygon and polyhedral puncture points. The edge of planes s
the pentration of pnlygm\s Messurnent s o appyin he 3yout ofthe projctingpane sy plane.Tsks or the ppcaton ofperpeicanty nd o, Soling sk basd o s
i Plot three flips o holeor d e tasks of changing the of rotation and
! Three flips Hole persp ..lw.umm.y
7a |Engineering Graphics Techicaldraving. s For s implementation and applicable sandards Surveying drving, Arlog and digial for o graphic docuerts Compter raphis rasir and vecor forms popila
1060-GKO0015P-1005 s s S T O Sl B e e Gt s e e et e
Grafika inzynierska ),
7b | Engineering Graphics 2 Microstation i (ol Tocks,etc), basic drawing ool
1060-GK000-1SP-3004 (lines, arc,polygons, lises). Drav Precision Drav with Accubraw and Snap Mode. Ediing (copy, otate,scale, ec.). theuse
tools. Working with tirib manager) Tength ). Working with
Grafika inzynierska ibrarcs). Groupingof files Printing
8 [Computer Science in Geodesy’ highlevel ow level “The basic paradigms of programming anguage: Imperative (procedura, (Fanctional logic)
1060-GK000-15P-3005 St v Sracre o e g on e o Pho. ettty esrommons o e P hig\f;i'hi‘;ff“ Notebook Sy Tap of il (i
Informatyka geodezyjna variables and standard variable type in Python). Basic methods for Python variables. Conditional loops Uo arguments to the function.
(reading, writing). ing P umerical operations, slected algorithms of I methods and linear algebra. Matplotlib
hhnry il preenation o mumeia el nrodction o ebictoteted progeaming.dfntonof ot cases, ot s Synta rtos and excepion handling (s xcepy
functional paradigm (lamba, map, filt Python library
9 |Block A - Facultative class of limited choice - Lecture: Basics of HTML (forms, control, tyles, Javaseript). Basic elements Basics of PHP (language syntay, aperators, loops, arrays, passing variables between pages). Exercises: 1. Develaping your]

Computer Science in Geodesy II
1060-GK000-ISP-4003
Informatyka geodezyjna Il

PHP

Profile courses




10a|Basics of Surveying Tasks of geodesy as.afeld of o spatal (the physical suface of the Earth, geoid, rotational ellipsoid and it projection onto 3
Jane), Y Is, measurement
1060-GK000-1SP-1007 elaboration of the results). Geodetic novel: essence, definit Horizontal angle and vertical angle Calculus of coord plan
Podstawy geodezji their classification. Elements of the theory of ; mean error of the function. The essence of alignment. Alignment of the traverse]
and the traverse network using the approximate melhml Merhodmﬂg‘{ of calculating me surface area. Large -scale map [Kmdmnnal and mmemvnml’y] and the process of its creation. Basics of the
& clectronic total staion). Methods of checkd s of geadei prep
Classfication of D ett et
zeodetic measurements,the phenomenon of efraction.
plane - clearly determinable structures (angular and baclavard, , rectangula ). Poly: Inital s equally and unequally accurate
observations, weighting calculation of of funct tworks. El
the map first draf, Caleulating thesurface area
10b| Basics of Surveying 2 Large-scale map (traditional and numerical),the pracess of ts creation. Basis of on). Methods
1060-GKOOO-ISP-2011 et Wthods of st s e et sy 0 ke he i . Gt of et !echn\c:yrez:lanons To htr messremen. Do, e )
Podstawy geodezji Design exercises. Preparation of a contour map using the classical method (based on the provided measurement results). Preparation of longitudinal sections and cross sections based on the datal
provided. Geometric leveling - checking and adjusting levels. Performing technical leveling of benchmarks. Construction of theodolit - checking and rectifcation. Construction of an electronic toal
station fielddetals
11aDetailed surveying LEﬂCTURES’THgommem: vlingin detaled messre Determining height on the basis of the ol length for edobocr king the
influenceof the Earth’ 4 flateral an Analysis ofthe accuracy o
1060-GKOOO-ISP-4004 & L Ways of refractive indes. Ways of eight of . Applicati m.gum,mmc leveling fo
Geodezyjne pomiary szczegdtowe Land Jarge-scale ma
emphasis on updating p on the basis e bt et rgritionf et et o loe of gl o details and relef durin
a block mat sations) tine). total statons
and measurement ). Patterns for difference. Standard)
programs of electronc total stai lysis of the accuracy Location and altitude on field coding
RTK mod
YRO]ECT g method on the basis of he ital length for one-sided (taking into account the influence of the Earth's curvature and|
Analysis o Preparation of
! sations; measuremen]
functions and calculation procedures, establishing free tachymetric positions, situational and ‘height measurements based on field coding, computer processing of measurement data. Analysis of the
accuracy of tacheometric
11b| Detailed surveying 2 LECT cerviow, swbilization) Cof the aceuracy of
1060-GK000-1SP-2002 g o e of dcions sl g P pt Me:hndnlny ofncr measurements ndetald maris. Feldmechods o cecing e clctro-opticalrangefner ation
Ge"dezyi ne pomiary szczegn’iowe m the Gauss-} Proje Elements of {he desvgﬂ of. geodeuc ne!wnrks AccuraCy
analysis of basic geodetic structures. Detailed horizontal network establshed by the d thod. Analysis of the accuracy of the location of points in a traverse|
PROJECT: Measurement of angles using the directional method. Plehmmary development of the mea:ured angles and dlreczlons (station al1gnmems, assessment of the accuracy of angular
Geometric and mappi of i o Jes and lengths
eccentrc lements by indirect method. Aralysisofthe accuracy o cccentic measurements Development o g:odem network on a plane in o o Krisger projection. Helmert transformation
Analysisof
12a | Engineering and Industrial Geodesy Tssues related to atthe stageof project for various a
g ISP dvslopmen o theproect s e sl ad gt vl R fo desemisin the rsived sy of e a construction object . design, accuracy and|
1060-GK000-1SP-5003 reliability analysis. Methods and technologies of set i t o in ge Methods of detailed control in various phases of construction implementation,
Nensirement methods and. eciques i iventoy wok o e conrlof varous Dulding e and sroctues. Genmetey of ot rutes 200 Toundingaf the refseion of rotes . ]
horizontal plane . Transient curves as an element of the kinematics of vehicle movement on the roads . Industrial cranes (cranes) and control of their geometry. The scope of inventory|
measurements of the erane system. Methods for measuring and determining the aligamentof track systems. Project opics: geadetic development of the designof an industral lant, including|
eodei dvelopmen ofth deig f th curviliner secton ofth road oute, alutans or the ayout af h inerchange seeion of the rallway. route with turnous and nsre. Exainaton o
of elaboration in the field of flatness control of the building structure clement.  Development of a fragment|
ofthe road rote sing # oo, o tion irve and determivtin of e cooninate of the main and detaled points ofth road Iane o i epode. Geadedc development o
routing corrections using linear regression. Analytcal and graphic eaboration. of the results
12b| Engineering and Industrial Geodesy 2 Tasks and methods of performing control uildin ssessing the accuracy of these measurements. Control measurements at variou
cage o consoucion plemessmon, vadcon o peiorming ety sy nd by e el o omiott miworts. Goten ot et vo e dees 0
1060-GK000-ISP-6023 implementation of communication routes, including road,ral and metro ‘an industial hall. Inventory|
Geodezja inzynieryjno-przemystowa a
PN /150 17123-1 to 1712310, Design topies: of ftnot hgeomery of e declines, can
of the route
its accuracy. Preparation of d Cmenteof the sy, Tero mesnemen® and St te coniraeion 754 ot blding it te reviews]
Developmentof results of Preparation of a graphic
design inthe appropriate Monge projections
13 | Electronic Measurement Techniques in Geodesy Blcromagretc waves: Sy proeries of Jecotaet waes,Wave rngs usd n gty el of merlogs sl bustc e ofopraionang
9 op. their clasifcation. Pulse laser distance meter,the timing problem. Phase lase distance meter: wave sources, modulation, photodetectors, reference frequency generatars, photometers. Radio wave]
1060-GK000-1SP-3006 B distance meter, the principle of measuring pseudo-range to satellites. Propagation of electromagnetic waves: Atmospheric refraction and its influence on length measurement. Measurement of
Elektroniczna technika pomiarowa w geodezji . Aneroid: c
Application o the interference phenomenon in geodesy. g " code, dynamic and pulse. Vertical axis tls compensation methods. Flectronic]
total sations. Lasers: the use o “The basic principle of laser scanners. princpl ofthe
and levellng staffs. Types of power Jecton of the power source.Uni oflngth.
sy ofthe distance e, Measre the roquency miodlation. Derminig he frequency corrcton. Phseometer Messurements with hase diance meter (Topean Leica Skt ko)
Deserminingth pris consant. Working formua o determinig amosgeic corection, Messremens of enpersrs prssre and hunidy - compasisn f mescorlogica nstuments
onand nclntion of the anglemessrsmet. T s ofhs nfrfrncs penonenn n oy Mearementof et
Calibrati Wild NAZ0O3), U
14a| Geodesy Lecture Ifoductin 1 eodey: end vy and g, the e of he Ert oo Woducion o physal ody, the caep of bl st the paurl oot oy, Rt
e i , calculation o r
1060-GK000-ISP-3007 on the ellipsoid. Transformations of GNSS measurement results: introduction to 7-parameters. affine the of geodetic latitude and|
Geodezja wyzsza Redut from GN duction in the gravity field, Gauss-Kriger and|
UTM maps, reductions o the projection plane, PL-2000', PL-1992 and PL-1965 systems
Laboratory: the geometry of the ellpsoid: spherica excess, elipsoid parameters and basi rlations betuween them, normal sections and geodesics, geodetic, geocentric and reduced coordinates|
c : det
veference systems, coordinate transformations between diffrent systems. Converting geodetic coordinates to sate plane coordinate systems; reductions of the observation to the ellipsoid and th
projection plane.
14b| Geodesy 2 Lectures Gravity feld models elements of potential theory, boundary problems of potential theory, expansion of the potential into seies of spherical harmonics, the normal gravity feld. geodetic
1060-GK000-ISP-4005 reference frame GRS'80, theory of normal spheroid, geodetic effects of tidal phenomena. Outline of the theory of the figure of the zann gravimetric reductions and gravimetric anomalies, the basic|
cquation of physical geodesy, the outline o Stokes theory, deflection of the vertical (vertical deviation), evellng height and orthometric heights), the
Geodezja wyzsza Molodensky concept - normal hights Changes in the feld of gravty with time: tdalfrce potetial, reform polenml geodetic e"z:ls of tidal phenomena. Geodetic reference systems: European|
reference system EUREF, EUREF-POL and POLREF networks, problems of of European height EVRS. GPS satellite levelling: global, regional anc
local approaches. Tiesthe local observation systems with the glabal system: traverses between satelite points, coming to Total Station measurements. ntroduction o the problemns of geodynamic|
research, Project ~ the bench,
lvling cton. develoing th ko v st abratory and il compaton o lvllng slfs il the acurcy o the vl nework easurenent. rniple o
levellr
revaction i wganometric evllig Power supply or suveyin nstrumens, GPS stlitelveling: gcometic hlghta veras orthometic hlghs deerminaton af the sesdheght 1 rlaton 1o th]
15 | Geodetic Astronomy and Geodynamics Lot 1) et asronony s el goiey ad ot asvomamy. Aronom s the et e« ot o of e devdepment f wronony and o
y g studies of the shape and sze of the Earth). Spherical astronomy. 2) The Earth and is place inthe universe. The structure of the Universe,the Galaxy, the Solar System. 3) Basic coordinate syseems ust
1060-GK000-ISP-3008 ,  eodetic astronomy. Orthcatesan, sphrical and elipsoldal system. Definitions of spherical coordinate systems: eographicl cquatotal, houly and horizontal. Astronomical and
Astronomia geodezyjna z geodynamika elipsoidal geographical coordinates: vertical deviation. 4) The rotational and orbital motion of the Earth and the apparent diurnal motion of the celesial sphere and the apparent annual motion of th
un, Phenomena of diurnal movement of the celesial sphere. 5) Phenomena resulting from the rotational and orbital movement of the Earth and their impact on the observed positons of celesial
odis (s, planets il sl of e Earh) - bersionand prall. Reraction o 6) Mean sidereal time and ealsiderea i, real solar time and
tomic time, GPS 1 dinated universal and U0, U1, TU2, TUC)
e vt beween v e n the aranetes of o o i (5o e of ottt ERA) 7) e avrage, pparent and acalcoodintes ofclsil b Asronoic
g RF)
Frame (ITRF). Earth and ICRF to ITRF,Ohservanon lechmques VLBI, SLR, LLR
GNSS. Models of movement of tectonic plates 0 cpoch. 9) Elements of celestal mech ial bodi
odies, Keple's v 10)Tidl phenomena i geodesyand asonomy.Exrises: 1) Bsics of il igonomery.2)Avenamiclcoonlnte sysans E S ———— e )
Diurnal movement of and west, culminati ug vertical willght 4) i of the Sun. Calelation
vt st st poameens ) Ao ek, e camloues.sronomict e 6 T edm asponory an ey i s 7) st omaasof perc
tigonometry. Ephemeris. 8) Apparent places of celestial bodies. Analysis of phenomena affecting changes in apparent coordinates. Analysis of astronomical methods of determining position and|
azimuth. Algorithms or reducing observations in different cass.
16 | Satellite Geodesy et e ey o Tl o Sl e e et e s et o e 0 e ot ton o ot g of s o o
9 op. movement n circular and ellptical orbits; Ke uation; orbital and geocentric coordinates of the satelltes; elements of a circular orbi; satelies ground tracl; geostationary sate [
1060-GK0OO-ISP-4006 applications; perturbed satelite motion; clasification of perturbing forces; osculatory clements; secular, long.term, short-term and diurnal perturbations; perturbations caused by the eccentriq
Geodezja satelitarna gravitational field and the atmospheric effect. Techniques of artificial satellites observation: classlﬂcaunn of observation techniques; principles of the satellite laser ranging (SLR), altimetric and|
gradiometric measurements; basic information about photographic and Dopple techniques. GNSS measurements: the architecture of GNSS systems; GNSS satellte signal structure; receivers and|
tennecole and caringhace meshod of mesauing e dce o ste, Inalaio probem i G55
/NRTK and DGNSS; errors; GPS observation (single-, double, tripl ), linear the carrier-pt
i i sty s i st il e, O cistin o pld ol it vavigtion sy GLONASS Compesand Gl s e s e
ifferences; the benefits of using them together, Overview of regional satelite navigation systems: EGNOS, QZS, IRNSS GAG
system ASG-EUPOS. A brief overview of currently operating satellite missions (DORIS, GOCE, CHAMP, GRACE). Laboratory: lhe lheory of the artificial satellite meﬂnn, determination of horizontall
coordinates of a geostationary saellt; determination of the geocentric coordinates of the GPS satellite based on the broadcast ephemeris; calculation of DOP. parameters; planning and fild
messrement i the e of Sl nd st satic chnloy; TIN5 dota procesain -vctor determinaton and ONSS netwark adjusanens gty evalustion of th resuts preparation and il
measurement
17a| Adjustment Calculus Estimation theary. Types of errors and uncertainties. Geodetic network as a sries of points and measurements. Elements of algorithms. Solving of numerical problem with use of MatlabyOctave]
1060-GK000-1SP-2012 programming environment.
Rachunek wyréwnawczy
17b| Adjustment Calculus 2 Methods of adjustment and uncertaity estimation. Parametric methods. L. non lnear problems. Mixed dustment of
1060-GK000-ISP-3009
Rachunek wyréwnawczy
18 [Land Information Systems LECTURES: 1 dat dservices). d
Y 1op.. Technical aspects of WMS / WMTS / WES network. tial Legal bases to theland spatial data
1060-GK00O-ISP-4007 Bounding rectangles. Spatial indexing. Methods of obaining data for information systems about the area,Spatial data analysis. Mathematical mechanism of data analysis (elements of computational
System informacji o terenie cometry). Providing data from PZGIK.Legal aspects of data sharing
EXERCISES: Practical
Preparation of a fragment o
Jib
19 | Fundamentals of Photogrammetry ~defint I cameras Serial photos. Elements of clements of e
g 1 ofthe lens. Tangential distortion of
1060-GKO00-ISP 4002?. thelens. Points and line of interest of atilted image. Geometrc properisof the aerial photo. Elements of external orientation of a phot ‘photos. Aerial ph i iy,
Podstawy fotogrametrii Thea c fthel

spatal resolution of aalogue and il photo. County coveage by aeral potogtaphs Stescoscopy - observations v mesurenent. Conditions (o treoscopic observations The concept o 3
 aerial photographs. system of

and measurement. photo measurement (imag Introduction to analytical oy operations on
y linearity,




20 ic Measurement T Stercopl o Digial on Digial DTN, Arborne
1060-GKO00-ISP-5004 (A5, Diial orthophotomap. Vecto studics Photogrammetric subly of topographic atabascs atlie maging n the opical range. Setelte magig with  very high resoluton (VHRS). 3
) modeling,City model,
Fotogrametryczne technologie pomiarowe
20 ic Measurement T ies 2 Stereoplotter ot Digial P Digial DM, Airborne
1060.GK000-1SP-6003 (ALS).  Digtal orthophotomap. Vector studies. Photogrammetric supply of topographic databases. Saellite imaging in the optical range. Satellite imaging with a very high resoluton (VIRS). 30
) modeling Gty model,
Fotogrametryczne technologie pomiarowe
21a| Remote Sensing e ——————

g " tral curves of typicl objects and the influence of various factors on thir course, the meaning of spectral haracteistics knowledge in remr
1060-GK000-15P-5005 i, Aerih . panchvamat, bck andhe irred, oo, color nrred and mspecr Charcnsis of Images 1 trms of Imerprecation ke, Mehodologs of srl ma
Teledetekcja mmpmnmwpmn elations: object - the look of nbyzcl in different images. Visual and digital methods of inte up,mm the logic of image interpretation. Aerial and satellite scanners: methods of

ing scanners,the essence of digital forma, image structure in digtl format. Basi information on meteorological, optical and radar satelites. Characteristics ofselected satelte systems|
Inchting L SO, e, WordView, GeuEye,Pfdes, o, TeraGAR . Genes iommeno conconivg dite moge roccant,clr ompost Mok clsicaon, reatng
satellite map. Examples of various filds o the for GIS Exercise:
therelat abjectan inthe
of ey in the optical (visble spectrum) and infrared images. The update of in inicated spatia open-access remote sensing data Basic ofcreating color composies
e
21b| Remote Sensing 2 Generl Inrodoction o sotvare, aster g - ek esars, oabon, forats, et Ige vialgato. W conce, 1ol ofte iiogan. Inage cully Improvemn ot

9 ey ; the quality
1060-GK000-15P-6004 of e fomaton coent - Inporane of lctin e el secing e cnrst eanement nction, and e G e asgnment mehod nepreaton of he e cl
Teledetekcja . TASSeA

M 5 R v ch e of (HS--PAN).Digtal classtfcaton af and covrfoms n4
superviscd approach. ntialassumpions,class dfniton, preparation of g fild, analyi of s (Sgnatures), asessmnt of the corecness of cascsand prearation of raiing elds
and cover classes:
22 | Principles of Map Projections Lectare, nrducion (o et aography, h cncept of e righal oo In araphic rjcton, ot s The concet ofFoplt stce-oufce maping n
i Hlementary scale o
1060-GK000-ISP-4009 25 2 function of the directionsl angle. Tissot’s theorem I - the concept of principal directions of  mapping, Tissot's theorem 1 - the concept of an ellipse of projection distortions. Extreme length]
Podstawy odwzorowai kartograficznych torin 1 he princpil diectionsof the projcion Flnentay sl of fd dls(omom Theconceptof mridin convorgence,disorons f dietons an exrm disorons of anes.
n distortons. Clasifcaton of carographic the shape of g
o e Py o eyl ot bl o g et vt o oot g e e el oo
neral of cartographic projectons used in geodesy and cartograph. Gauss-Kriiger mapping and its analytical forms. Project: Construction of a
tudy of d "
23 | Topographic Cartography Lecturcs: Flements o topography, basi features: real torain bject, topographic obect, topographic data. Conceprual model of opography, data model and types ofreality nofations: DLM, DCM, DIM.
Basics of the topographic data bases designing, The rules and sources of topographic data acqusiton. Features of contemporary Polish reference spatial databases. DTMs and they features and
1060-GK000-ISP-5006
. ppicaions: et of surveyin, modeling nd visalizaion. Prlem of datarecoures used in topogap
Kartografia topograficzna oD rlesof st Pjecs: 1 Tlesof ucture of BDOT
i Selctionwith SQL and I results. 3 Updating ) s
pary objects. 4. Cartograp! pographic map
24 of Cartographic V Lectures: pinciples of cartography, map definiton, cartographic visualsation and cartographic publication definitions, basics of graphics, methodology of cartographic presentation, cartographic
1060-GK000-15P-6005 osfor thod symbols and visual e purpose of the map and source dta
Podstawy wizualizacji kartograficznych camglaphlc vlsuallsanun techniques in GIS. cl\vunnlnem, updating the geodatabase and spatial analysis [uv the needs of an interactive map, statistical analysce elements of thematic map sheet
composition.
25 | Fundamentals of Soil Science Sl s o the mpranc of s o I gdei works The com el oo PRl el g ol Fes e s

y o, quality and usefulness. Characteisics and distribution of soil parent rocks occurring i the teritory of Poland. Sil morphology. Characteristics of diagnostic leves. Soil formation processes
1060-GK000-15P-2013 Systemtics and characteristics of the most important types of soil. The geography of Polish soils.Sol indesx assessment - valution and agriculural usefulnes of soils,valrization of agriculura]
Podstawy gleboznawstwa Polish soil

26 | Introduction to Earth Science and Geomorphology basicsof Earth princples of gl aricpan o srucureof et

g Sp. Barth's crust, and of LECTURE: Barth L d ol tructure o the Earth, plate tectonics, formation and
1060-GK000-I5P-1008 N destruction of the lithosphere; basis of tectonics;igneous processes; metamorphic processes: westepog srodon basicsof the geological structure of Polands
Podstawy naulk o Ziemi i geomorfologii gt

27 | Principles of Ecology and Environment Protection The aim of this course s 1) o provide knowledge in the ield of selected arcas of ecology, enabling understanding of the processes takin place in the matural environment; ) understanding th]
relationship between the components of the environment; i) assessment of the impact o the naural spatal
dveopment e rom nvieonmentl cosirats. LECTURE: Funcloningand charsteisie of thenaturl envionment. Bsie onccpts of ccoloy and evionmentl protecton.Indict
determining the ccological functions of the environment - the potentil of the the capcity of biotic and
abiotic clements of Jected ecology. Ecology and i, o seacore, o sna producony.Baulbn
the narural ¥ organisms.Polluion Ecological por
of Degradation and protecti tmosphere, thosphere, pedosphere hydrosphre]
and biosphere.
28 | Cadastre Lecture: Legal basicsof ofthe cadasere, Sructures of it )
ra st lnd s s and e prcel, bl sl st and b, premises el st and independent residential or other prpose premiss. Coletions of nformation on and|
1060-GK000-ISP-5007
b of boundaries ofa - technical and lega ssues. Documentation fromth
Kataster nieruchomosci cadastre, d f dataon
the entites L - data. legaland Ruleso
the cadast y ;
pa Jysisof
29 | Rural Management i g el e v restred o, ra S DN vs DAY of 3 e o, 2 oripg egtr v ot gl of e e v ownerip s

g op. dary the course of boundari Demarcation of rea
1060-GKO00-ISP-6006 ) ) e v sdmtapatve a3 con proesings iions f el et Al f St ot e Divisionaf Renewel of boundary marksand|
Podstawy gospodarowania gruntami na obszarach wiejskich oo ODGIK. Rulesof

map. Demarcation ofrealetate and renewal of boundary marks of 1 Purposesof consolc proceedings,taks o tasks ofthe
Surveyor,land stimate,project rul fied stud N
30 | Real Estate Management Obtaining knowledge i the scape of egal basics of management o real estate of the State Treasary and teritorial T real estate for thel
1060-GK000-1SP-7001 implementation of public purposes pursuant to special provisions.Lecture: Competences of public adminisration authorites in the scope of real estate management. Real estate resources. Publc|
! = rof ofthe State Treasury or teritoralself-government unit.
Gospodarka nieruchomosciami Tond dvison L. g perone
32 | Spatial Planning e locallevel 3. Procedures o Toca spatial
1060-GK000-ISP-5008 et 4 Solpri7 o e rocos o prepag i docamers 5 T e f gl i agement reuing. mer sl e piie o o o b
) plots; lines, parameters and indicators of the building and communication servic. 6. Planning situation of communes in Poland. 7. Urban and Architectural Commission. . Decision on buidin
Planowanie przestrzenne conditions 5 b 10 theocal
33a | Block B - Facultative class of limited choice /E (Geographic I s Do G Tovrts nd i f G S rd v ofoion s Dt oo B f s dfiion s ol e, G comperts Sl D
; Models (vector and raster data moels), . Location-B; ervice. Ll
Information Systems) podes |, e e of theslected A fructure of the uni
GIS Applications oo e 218 o of G o ok e, R, o e G5 Pl o . s Do e, e g, Sealhe oape s e e
o ol e s ofhe B Slrts e OO o e 5 U b, 5 il s nd et o et of
paration
33b | Block B Facultative class of limited choice /E (Geographic Information G ecres Deins G Towaris and demtonof G G ad s infranton sy Data 4 oo Eoluion f th Gfio andconepu cope G compurets St Dt
Systems) . state data resources. Lab Exercises: The project Is intended to vnwme  desor undoranding of IS ppkaon hrough bandson xprence.The prjc il st pariclr e
GIS Thematic Applications problem using GIS software from class. Practcal implementation of the environmental issue with the use of GIS software. Inventory. of da
abtained for the project, new data p a lyzes At ll project meeti e he st e an he e
The paper prepared E2® project management methodology.
34 | Block C Facultative class of limited choice (Geodetic Basic concepts and defnitions: displacement, deformation ef - el and . o ewor o e 08 f Qs enTcaon o e e sy clutona
Reasons for The specifcty of ge
measurements) method. horizontal v etwork, ful igmomeun setwor. anglr e wraight line method. Examples of the GP
Geodetic displacement measurements Lechnique for the study of horizontal drslacement by the Determination of absolut]
horizontaldisp the use of an angular| horizontal incomplete tigonometric network. Geodetic interpretation of the results o
Methods of tomation of displacement
34b | Block C Facultative class of limited choice Geodetic Basic concepts and aefmiions: disl > e - external and own, contral networi fo the study of displacements, dentification of the reference system. calculation o
displacements. Reasons for the formation of deformations The sp endangered ob
measurements ) o ety o o ol . oot ]
(Monitoring of Displacements of Objects at Risk) line method. Application of GPS techniques to the study of displacements. Development of measurement results for absolute vertical displacements determined by the precision leveling method
Determiration of absolute horizontal displacements with the use of an angular-linar network. Determination of horizontal displacements usin the incomplete trigonometric network. Geodeti
the results Methods
35a | Block D Facultative class of imited choice et ot el e et s s, g e , g s mthods e
: . or appraisl (market value, cadastral value, eplacement value, other types of value) Legal reg real estate A met
Gospodarka nieruchomosciami o e e e A e e o ol s e ]
Real Estate Valuation approach (investment method, profits methos, technique of simple capitalisation, technique of discounting streams of income), cost-oriented approach (replacement cost method, substitution cost|
metho, detaled technique, technique of lements of integrate circuits, ndes technique), mixed approach (esidual method, method of land estimation idices, liquidation costs method). Sources o
preparation
35D Block D Facultative class of limited choice Coneers p
Basics of Water Melioration melraion fsTuCOre i Pl WA managemen prstan  he prinie of st developmen Sapingamd prtecton o e e e of watersandmanagement of vate
thetate T objectives and rules o
o
36a | Block E Facultative class of limited choice Lo s f e Toiies o i et s, il o e il e ol (s oo,y oy 2% W
3 velationship, integrity constraints, indexing). Fundamentals of the object mode of databases. Introduction to database and information systems design methodology (including clements o
Introduction to Databases Fundamentals of SQL. query language. Overview of database management software (commercial and open source) Security in databse systems. Specific of spatial data management - slected
information on spatial data management and spatal data models. Exercises:Learning a selected database management system (MS Access, SQLite). Practcal SQL language usage exercises n the
) o
sample dats, data search).
36b | Block E Facultative class of limited choice e e v o 0 e S0 g s of e g, g et o s, G o
. selected database management systemns (Oracle, M Access, open source software). Inroduction to spatial database design. Geometric objec storage models. Methods of recording spatil data n
Introduction to Databases Selected GIS programs (e, ArcGIS, Geomedia) and spatil databases (e, Oracle Spatial). Methods of using external databases by G software. Spatial indexing,Spatial relaions,spaial operators |
sQL MS Access or Oracle). Practcal QL insclected
Practice in using SQL query language extended by spatial operators i a selected GIS program. Design and implementation of a spatial database (conception, conceptual model, logcal model
datasearch,
37a | Facultative class 2 - Internet Availability of Geodetic Data State eodetic and cartographic repository. Legal basesFo the Functionin of the resource (Geodetic and Cartographic Law, Acton SpatialInforma Tegal basesfor

data. Fees. Reporting geodetic works and collecting fees. Web Services. Metadata. National, volvodship, county and commune geoportals. Visitto one of the Geodetic and Cartographic Documentation|

p




Facultative class 2 - Systematics,valuation and valorization of soil

Linking soil functions with Sourcesof Cri I aliationin Pola. Legal grounds o ol vlustion. Katurl basics of o
valuation of flat,upland and lowland table of land classes. land tent, toth map. Update]
of classif d soil-ags maps. /\pphcznm\n!wl\ it of soil hazards on hemical 1 soil

production space.

Facultative class 2 - Introduction to Navigation Cartography
1060-GK000-ISP-5013

Selected elementary concepts of navigation: heading, bearing, line of navigation, declination, deviation, selection of optimum trajectory, determination of position outdoors and indoors. Types of
navigation (terestric, astronavigation, satellte, other). Role of cartography in the navigation process. Types and parameters of classic and mobile maps used in land, sea, inland and air navigation:
coordinate systems, mapping, scales, content range, data models. Functionality of selected mobile navigation and location applications. Spatial data sources for maps and navigation systems. Selected|

Wpr do kartografii nawig; i/ ive class 2 -

37

s

Facultative class 2 - Selected Tssuas of agriculture

The agrarian structure of Polish agriculture, the specificity of agricultural production, production directions. Equipping agriculture with basic means of production. Principles of agricultural space]
development. Tax burden on entities in agriculture. Agroecological basics of plant cultivation. Organization of the farm - a short description of the departments. Organization of the farm territory -
evaluation elements. Economics and organization of production factors: labor force, fixed assets, current assets, depreciation, investments, investment efficiency, elements of agricultural balances,
Economic calculation and its elements: production, inputs, costs. Farm income. Rural Development Program - overview of pro-development measures and the possibility of their implementation in
relation to the state, including the area structure of Polish agriculture

Facultative class 2 - Surveying and cartographic resources

Gareal provislons of the Suveyig ad catogaphc . Suveying and cartogEsplc sevies. Surveying s catogaph. works Lo a0 bl egste. Surveing regitr offsstnctre]
Ip eying grap! ying grapl ry 3 erapt g reg ying regi

iplinary
suwaymg and cartgraphic actiiies. Technca sandards of performing it and hlght measurements, and processing and reporting resls of uch measurements o th national surveying and|
cartographic resources.

Facultative class 3 - Adjustment of Observations

Mulivarite variables, multivariate normal distribution, correlation, the first-order and the second-order regression, orthogonal regression. Verification of statisical hypotheses, nonparametric
hypoth fariance. by the

‘The nonlinear equation, thod The lignment. duality
CLP observation code. List of NXY points. PointSearch functon. Functon observatonCLP Modified Chle- gorithm with uncertainty control. Globa test, detailed tests Parametric|
alignment. Aligned by

38l

3

Facultative class 3 - GNSS in geodesy and navig

Absolute and relative determination of positions from code observations - calculation «Igonmm Development of satellite kinematic obsawaﬂnns with the use of selected Hllenng algorithms!

The use of EGNOS and ASG-EUPOS systems in navigation. The use of NAWGEO, POZGEO and P
of the ASG-EUPOS system and selected services of private reference station netwarks in geodehL works: purpose of the services and examples of their use. The problem " Lnllbmlmg RTY
Examplesof s

38¢c

Facultative class 3 - Utility Infrastructure Networks

“review of “methods of
networks elements on the maps, - Creation and maintaining of the GESUT (Geodetic Inventory of the Utility Networks), -
clements.

38d

Facultative class 3 - Selected Topics of Environment Remote Sensing

nthe first, h s and h P
selecting the proper sp water masi I analysis of

v ocal ters - advastages and dladvantages of both approaches, calclaion of vegetaton and ol Ilcls e Ehle role It matral exvironméot research. I th second part of the coursel

students,insmall teams, LANDSAT ing e supervised

masking

for the needs

Facultative class 3 - GIS Applications

logy and spatial anal Review of the literature in English on the sclected|
scope of SIP applications. . g 3

Facultative class 3 - Field Exercises in Geodetic Astronomy and
Selected Methods of Geophysical Prospection

Astronamical nd godetc messremets - Geterinatn of h gt aide From the Pols S, - detrining o st of the Erh o rom che Pole S, - deerination of geodet

ical of
- determination of the densty of suface formations based on the performance of gravimetric observations (Nettleton's method), - measurements uslng the method of s efcion lon i
geodetic service of such measurements, - measurements of the Earth's magnetic field with a vertical magnetic probe, - - surface gravimetri

measurements, - geodetic service of geophysical works, - prtpamllnl\ﬂfgeaphyxl(ﬂ dm visualization, determination of anomalies, analysis of the residual field (inversion). Exerciescarie aut
(Mon-Fri,Sept period) cal inthe Cnterof the Eropean
Geological Training C: Checny. Classes are conducted include a lecture part, the ol
Checiny

Facultative class 3 - Fieldwork on Photogrammetry and Cartography

teams (34, two parts: 1.

19 Used systems: Z4F, Cloud d Agioft. 2.Ca Polish in several (12)
eometry and attributes of objects,using WS data - actual orthophoto and fild data acquisiton on ~1 sq kmarea i the ity of Warsa (applications

QGIS or ArcGS).

Facultative class 4 - Spatial Data Infrastructure

Spatial data infrastructure (SDI), Spatial information infrastructure (IIP), Spatial knowledge infrastructure, INSPIRE, standards and norms for collecting and sharing spatial information and metadata,
tals, 1P in Polan

Facultative class 4 - Urban Geodesy

Discussion of ways to conduct urban maps, including: the basic map of the city, derivative and theorical maps and ways to update them. Performing complementary measurements, terrair]
profiles and maps for design purposes for urbanized areas. Geodetic development of a detailed spatial development plan for urban areas. Geodetic ssues occurring in the land management of
whan arss. Geodetneswork: horional bl detaled ighalttde ottons - charscarisisof the bk fr the ciy. Implemenation wars for th layout o streers munilal routes
railway station, workplace, bridge or other engineering facility in highly Ways of and

systems. Map for the purpose of the first Regulations and of design st the task in an analytical form along with a
vector graphic presentation. Geodetic service lnrll\z construction of a residential investment erected using various uchmquu (lmm the traditional - method through industrial methods to the]

Sliding method). ~Construction and assembly panels  for the implementation of construction services. Measurement techniques in geodetic operation of buildings. Examples of innovations in|
construction. Skyscrapers and technics me.r geodenc Consrucon sorvice, Road blects. and fyover stuctures,bridgos and viadacs 1 e iy arca and eodetc works 3t th desg

and operation stay Discussion of the principles of designing tec equipment and indirect methods and techniques of their detection. GESUT as a data|
collection system on technical s Intrcons and legal acts as formal documents regulating the rules of operation of the system. Metro as a legal system of communication and|
underground construction: - design and provision of a special framework, - construction of tunnels and elements of geodetic service of shield guidance ., - control of the shape of the tunnel
uring and atr consiruckon: monitoring ofdsplacemente ofthe bulding and sht surroundings

Facultative class 4 - Fundametals of Engineering Photogrammetry

Discussion of the technological scheme of photogrammetric measurement; factors affecting the choice of the method - the type of desired information, the object's geometry, the type of control|
clements, zhe representativeness and accuracy of the measurement results and methods of registration of the object. Issues of calibration of digital cameras. Problems of spatial modelling o
architectural and Examples of Systems used in various branches of the economy. Basics of digital image processing used in|
various. engmeenngappucmns

39d

Facultative class 4 - Computational Geometry

Prolminry conepts, hislorcal backgroun,bsi defnions for Discusses the basic algorith ‘geometry. Basic data structures used (
problems. index spatial data. Thel
issue. h pairs. position of the poi polyg task- special cases,
o

setof, of e sufsceobjects The soe o

polygons. i triangulation,

Facultative class 5 - Industrial Measurement Systems

Prelimin. he industrial of thel
industrial abjects. the methods and techniques of HER—— (optical and mechanicall
methods). Hlectronic mesuring Instraments and ulrasound measurement ystes. Using laser dovices n procise measurements. Aplicaton of nerferometers an Lasr trackers n industrial

E Theodolite Intersection System) and TC-calc ( systems as a tool for the objects' geometry inspection. The general rules for the construction of the integrated|

ore ‘methodsof

40

=

Facultative class 5 - Application of photogrammetry and remote sensi

X ~multispectral op s op 9
- thermal remote sensing and its applications, - SAR images and their applications. 2. Aerial data and their products available in Poland - status and coverage (digital terrain models, orthoimages|
topographic databases) - coverage status, parameters, availabilty. 3. Airborne laser scanning - a source of data not only for use of ALS in technical, natural and humar]
sciences. 4. 5. o

class 5 - ia and Three-Dir i Car

the concept of lassificat
two- and tatic and dynamic, definition of multimed expression, the essence of typography, vector graphics|
tonal " Igorithms, rules of Dynam\c cartography: series of maps, multi-time maps, maps of variability of phenomena and processes, interactive
maps, cartographic animations,fil the methodology - in terms of time. Editing and development of multimedia presentations: rules of editing concept|

script, spatial, temporal and functional fr &, legend, Contolfelds, scopel ‘Tools and methods of multimedia publications, the specificity of sharir

of publications.

40d

Facultative class 5 - Selected issues of real estate valuation

Appraches, ethadssnd eshiques o el e vktion 1 Pl o pes of spesscheseods and tcimies o el et ettt s o princiles of e appicati
d of sta

f comparison in
method, the profit method, technique, discountig A cost approach inclucing: the method of replcement st the method of replacement
costs, detale technique,itegrated clements technique, indicator technique; i approach including resicual method, land appraisa rate method, decommissioning cost method. Valuation of

sdeveloped urbanizd propeeties incling Fctors ffecing the value o s state iteded o development, seection ofthe approsch and method of vlustio depending on the purpose o
dtermination ofthe value of undeeloped urbanized propertes. Valution o el estate developd with sngle famiy esdentis bl

real s depending on the purpose of valuation, selection of

dings. Valuation of real estate developed with multi-family residential buildings]
and residential premises including: factors affecting lhe value ofrealesate developed with mult-famly resientil hund\m and residential premises,selection of the valuation approach and method|
depending on the purpose of valuation, selection of information sources and databases, determination of the value of real estate developed with multi-family residential buildings and residential
premises. Valuation of real estate developed with commercial, service and industrial facilities including: factors affecting the value of real estate developed with commercial,service and industria]
faclit luation, selection of the value of

l of property e
ability to persuade.

41a

Facultative class 6 - Land Surveying and Licensing

in b the act of 17 May 1989
law, and the currently garding pr pe of surv d hy. Detailed presentation of the rules of documenting professional practice (running 2
professional practice log) and identification of andtype of for recognising the pract fcient i particular scopes of license, Presentation of the rues of th
usiication pocesiog. denstionan easiatin of st o gl s tchnica eglationsthe knowlecdgeof whic 5 necessaryto b pofesonlcense nthe scopeofsuveyiogand

with selected of the license (1 and 2). Presentation of the rules of running surveying and cartographic resources,including|
ruesof reporin urveying work, actiisrlte o hesrvic ofthe rported work i ODGIK (dscloing mateial, verfcton, ndorsing matrials), actiis of 3 surveyor inthe sope of t
procedure of performing the reported work. Presentation of the rules of performing works from selected s, e, st t buildings, map for design of a building,

given P a
the work, e, PODGIK and authorised surveyor.

46

Field Training in Fundamentals Surveying
1060-GK000-ISP-2014
Cwiczenia terenowe z podstaw geodezji

the difficulty of the terrain) pe pic, checking and the]
level (automatic and code), preparation of topographic descriptions of benchmarks, and preparation of a measurement survey. Linking th leveling to benchmarks, the heights of which have been
previously determined.Preparaion o ravings of 2 longiucinal pofle an erosssections Eecution of the measurement sirvey. Suatoal an attude map Fsabshment messrement and

hedto tradiional o

-
3

Field Training in Geodesy and Satellite Geodesy
1060-GK000-ISP-4010
Cwiczenia terenowe z geodezji wyzszej i geodezji

1. Establishing of RTK/RTN. 1.1 tand networks). 12
Assumption detailed geodetic base by the combined method: « of the " G ~cl|zckmg the total station and rangefinder testing]

n) by pr two poil 9 of the resultsof
13, RTK method « local "o ational systemat thepoins of th

network » detailed development of measurement results - preparation of a fragment of p by RTK/RTN method. 2. Leveling and base vertical network 2.1
Leveling measurements in basic height network on the line leveling line between GPS points » clasical precise leveling measurements , method of satellte leveling. 2.2. Gravimetric measurement

23. Calculation of orthometric and normal corrections - calculation of orthometric and normal heights benchmarks on the leveling line. 2. Determination of the undulations of the geoid from the
ellipsoid and height anomalies on selected line benchmarks level and comparison with obligatory geoid (quasi-geoid) model - satellite leveling. Accuracy analysis of the leveling line. Leveling precise|
trigonometric. 3. Completion of the fnal reports

-
>

Field Training in Detailed Surveying
1060-GK000-ISP-6019
Cwiczenia terenowe z g j pomiaréw

Esabloar, mossrman a0 mercal akboraion o 3 nton] messnes: ok, Sttion devtion mesusemen by teometic mathod by RTK mothod Wi sl

recordin of messrenent resls ad with coding f detas nthe eld.Peparation of 3 hlge scale the master map using the
by ight of newly 2 of work

-
]

Field Training in Engineering and Industrial Surveying
1060-GK000-ISP-6020
Cwiczenia terenowe z geodezji inzynieryjno-przemystowej

L tcal profession. Ability to & the field L fieldo




