Type of programme: full-time bachelor's degree, 7-semesters with hours/week and ECTS

Field of education:

Nof Course [ Pian | Sem. | Sem. Il | [ sem.wi
1 - lecture, e - exercices, p - project, E - exam -|_Ip| ] I|?[p ] I|—[p| Il—l pI II—|' | |_Ip| ] e p
General courses
1 class - Humanities, economic, social and law subjects
1a |Facultative class 1a - property law 15 1 1
1b class 1b - En and Design Thinking 15 1 1
ic class Ic - Law (civil, administrative, economic) 30 2 2
1d [Legal on Geoinformation (HES) 30 2 2
2 [Foreian lanauade (selected one) /E (B2) 180 4 4 4 4 4 4
3 |Sport class 90 2 0 2 0 2 0
SuM| 360 | 0 [2fofofj2[6f[of[6[O0f[6[0f[4]/0[4[0[4[2[/0f[0]2[2[0f[0[2[0f[0f[0f0
Basic cours:
4
4a | Linear algebra in geodesy /E 45 1|2 4
4b | Mathematical analysis /& 120 2 |2 5[ 22 4
4c basis for adiustment of observations /E 30 il 3
4d | Discrete mathematics 30 111 3
5 |Physics /E 105 2 |1 a4l 2 2[4
6 [Fur of Information T 45 1l 3
7 [Introduction to Computer Graphics with Elements of Descriptive 30 2 3
8 [Algorithms and Data Structures 30 1 1 2
9 Lanauages and Techniaues /E 90 112 3| 1]2 4
10 | Data Bases 30 1 1]2
11 [Block A - Facultative class of limited choice (Architecture of Information 30 1)1 2
Systems / Internet T
12 | Block B - Facultative class of limited choice /E (Software Engineering / 30 101 2
Tel ications I
sum| 615 | 8 8[6]3[19[1|1[0[3[olo[o[ofofofof[o] 1[1[0[2[0[0|0[0
13 |Introduction to 15 1
14 | Spatial Data Infrastructure 15 1 1
15 | spatial Data Bases and Models /E 60 2 2|5
16 Geometry. 45 1l 2 4
| 17 | GIS Software 45 1 2] 4
18 | spatial Information Standards /E 30 il 3
19 of Geoinformation 120 2 2[s5[ 4 3]s
20 [3D Computer Graphics / E 30 1l 2
21 | Spatial Data Internet 30 1] 2
22 | spatial Analvses 45 1 2[3
23 | Topoaraphic Data Bases 30 1 1|2
24 (Block C - Facultative class of limited choice (Spatial Data Formats/3D Data 30 11 2
Standards and C 1)
25 [Block D - Facultative class of limited choice (GIS Thematic Applications /GIS | 45 1 2] a
| |Mapping Applications)
26 | Block E - Facultative class of limited choice (Programming of Mobile 45 1 2[3
Geoinformation Applications / Locati /E
27 |Block F - Facultative class of limited choice (Multimedia and DTP / 45 1 2[3
Introduction to Digital Image Processing) /&
28 | Desian of Geoinformation Systems 30 2[3
29 of IT Proiects 30 2 2
30 | Basics of Surveying /& 120 2 |2 5|2 2[5
31 |Electronic T in Geodesv 30 1 1l3
32 | Selected Issues of Higher Geodesy 45 2 1]3
33 | Principles of Man Proiections 30 1 1|2
34 of Cartoaraphic Visualization /e 45 1 2] 4
35 [ satellite Navigation Systems /= 60 2 2[5
36 [Fur of 30 1 1l2
37 | Photoarammetric Measurement Te e 90 2 2[s5] 1 1|2
38 [Remote Sensina 60 1] 2[ 1 1]3
39 |Introduction to Spatial D 30 2 2
40 | Spatial Planning 15 1 1
41 [IT Cadastre Systems & 60 2] 2 5
42 | Geodetic and Management Svstems 30 2[2
43 ive class 2 15 1 1
44 class 3 30 2 3
45 class 4 15 1 1
46 class 5 15 1 1
47 class 6 15 1 1
48 |Internships (12 weeks ) 15
49 | Diploma Seminar 30 2 2
50 | Diploma Thesis 15
SUM 1455 3 [2|0|6[|2|0|2|5|9|3|6[23/10|2[10/26/12| 4]|9|28| 10|4|9|26/0|/0]| 0|30
TOTAL _| _| _| ﬂ
Courses descripti
General courses inclu and and major for the field uf d
Civil, Administration, Business Law " law, including EU | types,logal regulation and legal Principles of civillaw. The concep]
1060.GK000-1SP-50018 e tatons h:m ;“S fintent will Subjects of law and nh,mi:« nh:[mgm inrem - division,
Prawo (cywilne, administracyjne, gospodarcze) < contract. The courts - their structure and scope of examined cases.
dministrative authorites and hel structre. Government and local government acminisraton and the authorites perorming tasks n the eld of geodesy and carography withn s,
Administraive proceedings - the rules and the course. Administrative rulings. Their types and structure. Delivery in administrative proceedings. Appeals in administrative proceedings
r Forms
Legal Regulations on Geoinformation (HES) Copyiht - gnera s v, scope of protecto, Tras(rof cOpyTgts - e f tralor,ense, imiaton o poection of opyTigts Protacion of compitr programs Fubl
1060-GI000-1SP-6001 domain,ree an open souresoftware - gl s open and closd ence,Pblic nformaton - conceptabe Dat: e n s
Uregulowania prawne z zakresu geoinformacji of it ensuring, Spatial the network, rul ditslimitation, Databases - the concept and types of databases,principles of their
roreion.Pesonl ot e GOPR, s and s o rocesin pesonl o5 i oviled o pesons hes dots s rocsons. gt o pss whovs s
processed and reporting data protection breaches.
Linear Algebra in Geodesy /E The course covers those aspects of linear algebra which are needed In teaching basic geodetic theories and methods. The assumed effect of the course i a good skill I the use of vector-matri
1060-G1000.1SP-1001 calculus in solving basic geodetic problems; a good skill in interpretation with the use of methods and concepts of linear algebra of the solution of geadetic problems,like the least-squares|
Algebra Liniowa
Probabilistic Basis for Adjustment of Observations The course covers ndamenalsof probabity theory and staisics o e ing s hods The wlowing : hecourse
1060-GI000-15P-200 Sandanddeiation and cornltioncouiet condence ervl of th cimated vl verfcain of Satsicl yporhes. prulay thseconceming b ipcid vlu, vanance
Probabilistyczne podstawy opracowania obserwacji 2
Fundamentals of Information Technology Appicaons o e ry ysem n computer computing,Compier coTscion:CPU opeation. Compuermemory: Operaig ysems TWerprocesscommunicaton.FIesysiem.Basics of
1060-GI000-1SP-100: o e sy, Operai syt sl g, compaig, and e e 4. el et Pttt f work s vl e Toos For e sotwae b
Podstawy informatyki 7Version control systems. project: Multithreaded calculations. Configure the computer to wark n the networ. Netuwork Connection Diagnostics. Querying and configuring the DNS server and]
querying the WHOIS system.
Introduction to Computer Graphics with Elements of Descriptive Introduction to warking in CAD environment. Design principles in CAD. Project preparation, environment setting (units of measure, coordinates, boundaries, etc). AtoCAD 2D Drawing and
1060-GI000-1SP-10058 Editing Tools. Layers, projection solid on the surface of the projector, cross-sections. Blocks (building block library). 3D modeling. Editing tools,solid penetration. Transform 2D abjectinto a 3)
obiect - design. Collaborate with other editors (import, export), copy and print the project Raster Graphics Tile. Basi raster description (color vision, color spaces, channels, recording formats
Podstawy grafiki geometrii wy j luton). T
ths nodes). Working witk h image tracing
‘Algorithms and Data Structures Basic concepts: algorithms, block diagrams, techniques for creating algorithms, examples of terative and recursive algorithms. The divide and-conquer technique, binary search.
0601000510067 oy s, P s L, s o ey i s e e
Algorytmy i struktury danych algorithm, merge sort algorithm recursive and bottom-up. Quick sort and 3-way quick sort algorithms, Sorting records,stable sort partially sorted array, hybrid sort, system sort. Binary searchl
trees,operations on BST. Balancing BST - DSW algorithm, L and red-black, hash tables,
Programming Languages and Techniques Introduction to software engineering,basic concepts and definitions_Projects and Tunctional, non]
1060-GI000-ISP-1007Jezyki i techniki programowania cz. 1 fnetorl axd doman st Gt erenens, WSEEE 030 s, icoducon t UM Us G dgrams At of oo Syt omponert dg
1060-GI00O-ISP-2008Jezyki i techniki programowania cz. 2 e, abttacion,ancapslation poymorphism, mheriance, sstocains between clases lss digrams and abject diagams. Destgh patcrns Sngleton, Adaptr, Facade, Observer. s
paternsSratey, Chin ofresponsibiy, Facory method,AbtraceFacory, ridge, Sftware qualiy, 150 9126 sandar.Software testing, unit €5, negraton est,ystem et sccepance
white-bor, p
Data Bases Database vs Database Management System. Databases classfication. Relational data model (relationships normallzation, primary and forelgn keys, Implementation of 1:1,1:N, N:M relationships)
1060-G1000-1SP-2009 integrity constraints, indexing). SQL anguage. Object data model. Basics o s concepts ofSpatial Databases Database
Bazy danych intwo One RDEMS. Exercises i practice SQL using two different RDBMS. Creating a database project|
).
Introduction to Geomatics BLOCK | Basc concept o gt oo, Brom miveyiog o el formion itafeucune. Bsic defions - gamtic, galnfomatics, ompdse since iode)
1060-GI000-1SP-1008 gy, oo, 1ot enineering sl oo, eograph foraton, st s gograpic o, st fornaton )T e b
Wprowadzenie do geomatyki BLOCK e M i A St i i e e Pl and egorl el Ol of e echniqes o sl )
most important especally geodes spatial
dat o ok el s gl ot T ol ad appicton of sptl 4o 1 he doveopmen of vatous e o echnlogy and
science,and the develnpmem of aninformation society.




Spatial Data Infrastructure
1060-GI000-1SP-3004

Spatial data infstrucure (SDI), Spatal formation nfastrucure (1), INSPIR, standands and v for collectingand saring spail nformation and metadat, INSPIRE plemriator]
in Poland. C spatial data in Poland, 1 and legal thel

the Act onspatal n Large scale » T lement,

Bazy i modele danych przestrzennych Legal bases o ecpyour a0 e vecmmm the seodetic works, plate mechanism P2 Data
Sharing

Spatial Data Bases and Models Specificsof spatal data - Spatal data descrip e TIGRUD vd otrr)

1060-GI000-1SP-3003
Infrastruktura danych przestrzennych

ta types Spatial reltonshiy models. Pundaestal of syt Indeing
Arcls,

Geomedia) and spatial databases (e, Oracle Spatial). Examples of standardized tnl\czplul models of spatia databases (eg o b oo spatial information m!ms!mnures] Spatial
database design and implementation. Introduction to selected spatial database environments (e.g. Oracle Spatial, PostGIS). Practicing using SQL query language extended by spatial operators in
selected software.

Computational Geometry
1060-G1000-ISP-3005
Geometria obliczeniowa

Introducory concepts istorcal utine of compttional geomety: Basic dat; @ notation:
Propetes and use ofvetor product n of objects by “The problem of nersecion of lnes and segments, i s n 3t of

the mannnanpum cial cases. Creatinga.
enerination of h m.mrgmmcmc objects. The problem of intersection of polygons. The problem of triangulation of a set of points. Delaunay mangulznm\ ‘Voronoi diagram and its use.
P . setof

progtamto rangulae asetaf ponts.

GIS Software orG DI softare dsadvantages. Free andopen software s
o GI software development. The ity of G programs. Ovriew o commeraly vl 1S st Fre nd open sovare e of ke niroduction 0 1 31 oe
1060-G1000-ISP-3006 IS in the cloud. E: )! Web-base L t, MapTiler, L.zn:ervzr ESRI. Lab Exercises: build on|
Oprogramowanie GIS the basic ArcMap, QGIS, and Mapinfo P DEM it el of vl
ly ‘your work. De WMs|

Spatial Information Standards /E The - GGC, WAC omG).Ob) dtasks of 150 Proces of 150 The subject sructure and

1060-GI000-1SP-3007
Standardy z zakresu informacji przestrzennej

schema (PN-EN 150 19107); schema (PN-EN IS0 8

spatial information. Basics of UML, XML and MDA. Seecte issues from the IS0 19100 series standards: reference model {PEN 150 19101 concpetul schema lngusge (10 19105)
(PN

Programmlng of Geoinformation Applications
aplikacji geoinfor
rie aplikacji geoinfor ji

h 11060-

GIOOO-ISP-SOC

(PN-EN ISO 19115); geography markup anguage (PN-EN 150 : (IS0 19157). Project o asetof sbarmt Sonnis the

ML metadata.

Introduction to Java environment: source program, compiler, virtual machine, APl libraries, ]DK configuration, documentation, Java Tutorial, packages, package and source file management
licati built-inty tants, variabl structural and

- comparison with Cs+. Block, scope 3 . Object 3 bject creation, object life cycle.
toading signatures, abstract King with Interf Basics of

Objectcl
javaio package, 1/0 system, streams, channels. java.util package, collections. Functional programming, Graphic and event programming: visual components, their layouts, interactive application

IVC model, graphic interface. Javax.swing package, AWT — Swing relationship. Delegation model of event handling, event class. Graphical operations. Simple image processing, animation.
Multithreaded programming: concurrency, reacting to events, threads. Thread formation, main thread. Thread states, thread priorities, race, deadlock, livelock, thread synchronization]
synchronized methods, monitors. java.utilconcurrent package. Network programming: TCP socket, UDP packet, communication protocol, lient-server model. Other JDK packages: review o
standard pacags from the appicational poit of view: ditrbuted programming, relatoal dtabses programming component progrmming. Pojct: Deslopment of geoforatic

‘map services (e.g WMS, WFS). Introduction to Python. The Git version controll
systm Laboratries;Developmentof an application orgeospatal data anaysis in "Python. Development of models of selected spatial datain NoSQL. databases. Development of applications fo

3D Computer Graphics
1060-GI000-1SP-4005
Grafika komputerowa 3D

Reminderof trices. Basics of geometry. I ds). Renderin
th Rendering and Environment Unreal etc). OpenG Programming Basics. Advanced GPU pipeline,lsts|

bnrrm; D L IDE,

~ creating a simple 3D model with animation elements. Mesh modeing - crating a realisic model of terrain with topographic objects. lighting, fog and ob

‘movement.

Spatial Data Internet Publication
1060-G1000-I1SP-5003

danych ch

e specificity of il data on the Intern presentations, compilation of independent publications,
Principles of website zdmng, des\gmngwtbmtts(webmaslznng] st of the sablty of nternet pum.mmn; W3C standards. Classification of spatial data services (web services): browsing|
searching, integrating 0GC standards. The functionality and configuration of the map server environment. Designing a geoinformation service (WebGIS): database organization, presentation|
it

Spatial Analyses
1060-GI000-1SP-5004
Analizy przestrzenne

{raser vector) pe of analyzes, spatial
and vector ofslced s v land " analyzes with the use of raster
and vector data, \ types of an analysis method, normaliza evaluation of criteri, weighting, methods of combining responses to crteia. Overview of
practical applications in the field of land smnhml\/ analyzes. Usefulness of land for construction. Methodology the field of land conflict goals.

ltciera comparatve anlysis. Desining optimal connechions on 2 pecific suface are varabily  sabiiy of properies deponding on th drecion (amsorapy  setopy), distance

weighted by cost, costs taking into account the specific characteristics of the trrain. Relative and cumulative cost areas. Analyzes using DTM data and the and cover model (3D), examples o

appiatons Madelin of e Phorenanof oo sometc modl f e o, USLE modL Toploy, popa node sdvanags I sl anlyes, Sy ofcanes, methods ot

changs anlyss. Revwrk nalyss, nvork ol ometrc and apologea necwore et ypesof newor sl i of the use of in th
pro

of the quality of the results of spatial analyzes. The qn:hly ot e accuracy of the p orspatal
lyzes, data ke, el messment

Topographic Data Bases
1060-GI000-1SP-6006

Flements of h « bject, « n
By Fean

DLM, DCM, DIM, Basic

i DTMs:
Updatingof topograpic data recoures Coondinat ysemsusd intoographic model.yvian|

Problem.
Bazy danych topograficznych il opographe e Do magment oS00l i pin s Sl S0 rd it g st i 01
by auibutes, el Ui it Gompasonat econee
BOOT and VMapl2 R D, 00T )
Design of Geoinformation Systems of a prototype of u sof Jong with

1060-G1000-1SP-6009

the process of processes. Th
designed systems should use knowledge from one or more of the following specialties / areas: - basic geodetic measurements, photogrammetry, remote sensing, cartography, navigation

Projektowanie systeméw geoinformacyjnych (projekt inzynierski)

Management of IT Projects
1060-GI000-1SP-6010
Zarzadzanie projektami informatycznymi

Specifics and types of T projects. Methods of managing IT projects.
of the project manager. M
activity of IT companies.

T Team work. Group work tools. The rol
dels of work and communication. Reasons for failures of IT projects. IT product management. Introduction to the Prince2 methodology. Selected legal aspects of thel

Basics of Surveying
1060-GI000-1SP-1009Podstawy geodezji 1
1060-GI000-1SP-2012Podstawy geodezji 2

“Tasks of geode: he Earth, geoid, rotational ellipsoid and its projection onto 3

plne). Exuipotetial sufce of the Earisgravey . eference surface o geodetic mermrements Geodtic mesmrements (e esience,systemaics, oo mesurenent tchnigue nd

preliminary elaboration of the results). Geodetic novel: essence, definition and systematics. Horizontal angle and vertical angle and their measurement. Calculus of coordinates on a plane.

Messrement errors aml their classification. Elements of the theory of errors: definition of measuremen, the concept of mean error and weights, mean error of the function. The essence of
of

Methodology of calculating the surfa d th
process T ceation. Basis of t conrucion of godete instruments (headoite, evler, lectonic ttl saton). Methods ofcheckingand ecying instuments Methods of seodet]
theb:

‘geodetic refraction.
messre. Scalesand graduat steel P finder. Calcul
on the plane - clearl d backward, Initial il
accurate observations,welghting,calclation of the mean eror of the obervation Toncion Approximate lignment of Stringsand traverse networks. lectronic dvices fo arge.scale mapping

coordinates

Electronic Measurement Techniques in Geodesy
1060-GI000-1SP-3008
Elektroniczna technika pomiarowa w geodezji

FlEcromagneti waves and (he ange of he v specru s in survey g Fndmenals of mtology e deftio of unis Phase EDI. Pl EDM nd detriningthe ecesry
accurac

Distance measurement errors. Electronic thods of stations. The use of lasers in geodesy. The use of the interference in geodesy.
The dea.ofoperaton o aser scannes Digtalovls e, pnnclplc of bulding s codeevel . Transmision of measrenent dts o  computer (R5232) Tasks for clelating the tmospher
correction to the measured length with a EJ the meter. Development of a

prog

Selected Issues of Higher Geodesy
1060-GI000-ISP-3009Wybrane zagadnienia geodezji wyzszej

Physical geodesy clements: definition of the gravity vector and gravity potential. Shape of the main geometrical elements of the gravity field. Geoid and quasi-geoid modelling with usi
fmvimerc dtaHelghtsysemsand deiionof e heght s the opotentil st Stucture and divison ofgeodei ot and s for wsinggeodetic ot ystemns dtabes, GGOS
sources, including ITRF, 1GS, GGP, AGrav, WGM, ICGEM, BGI, ISG etc. Prob

astronomic triangle and geometry of basic s
Kivioji method, inverse Vincenty method. Conversion of o tems; reductions of the between|
patal godec cordinae rames base on feature. Satellte levelling - using of abligatory quasi-geoid models to conversion ellipsoidal height to normal o
orthometric height

Principles of Map Projections
1060-G1000-1SP-4008
Podstavry odwazorowrai kartograficznych

Introduction to math ] hy, the concept of ‘The concept of regular

projection. Elements of the theary of distortions in cartographic projections: particular scale, main scale and elementary scale of mapping distortions. Elementary scale of length distortion as a

function ofth irectionalanle. Tiss'sthorem 1 - th concep of prinipldirections of @ mappng. Tisors theoren 1 the concept ofanelpseof prjection istotions Bxtreme et

distortion in the principal directions of the projection. Elementary scale of he concept of
Classificat

F cartographic projections devemlmg on the shape of graticules- the cla
of multi-conical projections. Perspective map projections. Theoretical foundations of conformal mappings: isometric coordinates, theorem on conformal mappings, elementary length scale i
conformal mappings and meridian convergence. General characteristics of cartographic projections used in geodesy and cartography. Gauss-Kriger mapping and its analytical forms. Project:
Construction of a mapping grid in a given projection. Study of the nature of mapping distortions: lengths, directions, angles, surfaces. Determining the reduction of the geoderic figures in may
projections.

Fundamentals of Cartographic Visualization
1060-G1000-| |SP»4009

Podstawy i kar i )

ecture: defini asics of graph hodology of cartograph tation, cartographi
genmum.on, iing on a map,referenceand thmatc databases, ediing process and reproducing maps in geoi(raphlc Tnformation systes. Project dasss s fo chowsing  cartographi]
presenttion method inclding 2 measurement tem of symbols and visual the purpose of the map and source data, cartographic visualisation techniques i GI

Satellite Navigation Systems
1060-GI000-1SP-4010

Lecture: theory of the motion of artifical satellites: Keplerian and perturbed

the orbit equation of motion;

ofperturbing foces:oscultory elements. GNSS measurements: the archiecture of GNSS systems: ONSS sl sgnalaalysis G55 d 9
s faststatic, kinematic, RTK and DGPS technigues; GP:

Systemy nawigacji satelitarnej pseudorangs, nitialization of G absolute an NS messrement
3 -pl 3 the global positioning
system GPS. ,.l,.mmgw sems: GLONASS, C ; th
Overview of regional G255, IRNSS GAGAN, NIGCOMSAT et Juding the GNSS in Gisand as)
Proects. ke n the theoryofthe o of arifcial stellte f he Eart, determination f he orontal nd ecetic coordiates ofthe GPS sl e on e brosicst ephrners
the receiver- ) RTK / RTN technology; ASG-EUPOS services - rules
of use and dataformats; Kalman fitr inINS / GPS systems:
Fundamentals of Photogrammetry ~definiton. serial phot central project
the analogue camera, bsic clements o internal patal cam il cametn. Rl distrton of th lons Tongentia

1060-GI000-ISP-4011
Podstawy fotogrametrii

istoton of the lons. Points and in of nterest of 3 hed Image. Geometrc roperte o th sl pllolo Elements of axternal arentation of  photo. Systematic erore of photos. Aeral photos
scuistton, qualhy, bsi prametrsofte ot blck. desiguing the scle of photos, e o!day e hotwgrphie sesson. phoo mision maragean sten. The qualy of oder aral

measurement mark, Stereoscopic pri Stercoscopic measurement. Sm\pllﬁzd atitude compiltion o the stercogram P photographs. Image|
coordinate system of photos: definition and measurement. Automatic photo measurement (image matching). Introduction to analytical photogrammetry. Elementary analytical operations onl
photos: photo rotation matrix,spatial coordinate system of a photo (camera), the condition of collinearity, spatial resection (calculation of clements of external camera orientation), spatial
intersection. Introduction to aerotriangulation.

Photogrammetric Measurement Technologies
1060-GI000-ISP- yczne pomiarowe 11060-
GI000-ISP-6011Fotogrametryczne technologie pomiarowe 2

of I Iph Basics of Image Match
Digtal photogrammetric workstation - DPW. Acrotrangulation - defintion introducory remarks Digial Terrain Moel - DTHL. Atborne laser scanning (ALS). Diga arthophotomaps Vecto
sueles. Phtogrammetrc spply of tapagraphic databases. Sl imagig n the opcal range Satelte Iaging with vy high resluon (VHRS).Genaalcharacriis of e bears

Wbraries of lgorins o TLSdata processin.Thesue of negration ofmal soure phosogrammetic data (AL, TLS images). it s, ascoston s dmmsraton of afortny
used inZ+F L splay and save spatial point clouds (CloudC

SecG ad CoudCampare). Exccuion of 15 s atormton sl 1o et o Petor TLS oot coudeniton ppcaton usn Targe et eth. Do th 30 Tool
library for CP and SLAMGD point cloud orientation. Use of RANSAC algorithm from 3D ToolKitibrary for ALS and TLS data processing.

Remote Sensing
1060-GI000-1SP-5006Teledetekcja 1
1060-GI000-ISP-6012Teledetekcja 2

Lecture: Physical basics of Energy relations b Sun- “Absorption bands in Spectrum and used in
aby

»
jects: Ftypical objects an on their course,
in remote sensing, Aerial images: panchromatic, black-and-white infrared, color, color-infrared and multispectral. Characteristics of images in terms of interpretation tasks. Methodology of arial
image interpretation, typical relations: object - the look of object in different images. Visual and digital methods of interpretation, the logic of image interpretation. Aerial and satellte scanners]
methods of maging g scamnrs, the esonce of gl format mage swucture m gl format Bai nformation on meteoroogical opicalan radar satalies.Characterisics of selered]
satelite systes. Genral nformation concerning digal mage processing colr composite,mage classfction, reting sl map Examples o remotesesingtechnigues ussge in varion:
felds of the economy. Remote sensing data as  source for GIS. Exercises: Comparison of the quality of scanned
and near-infrared images. Shades of gray and other distinguishing features of objects. Searching for i descnhmg iteent classe o bjects, RGB and colar fared images|
‘multispectral images - the possi hly i prop detection of selecte
General tal pr overview of the “The role of the histogram, improving the quality of images using the linear function and
non-linear functions, Color cumwﬁmons creation and practical use, Multichannel lysis of the use of I

land cover h tof the accuracy of

of|




Introduction to Spatial Development
1060-G1000-1SP-5007Podstawy gospodarki przestrzennej

Basics of spatial planning, Multidisciplinary approach to spatial management. Concepts: spatial economy, town planning, region, city, urbanization and suburbanization. The importance of city
forming factors. Functions of the cty i et o ura planning,Athens Charter, il Charter: The ol of the 1y in th modern conomy. Problems of contemparary cies Sustlnabe

Le Public
the satal trctue o cltes. Eamplesfrom home and sbroad. General outline ofth history of uran development. Gensi,conditons and isorica, conoric, socialand politica context
Antiquity: Hippodamaic network, functional and spatial significance of Roman military camps. Middle Ages - the formation of city rights
cities. Modern times - the influence of great geographical discoveries and the industrial revolution on the development of cities. The importance of e e 1 e development of cities.

Formation of d Modern times - theoretical city building, a ptions. Recent times: the second|
half of the 19th cent Creation of the building garden cities and industral city.
Composition as a way of shaping the city. Elements of the urban composition. The main elements of the city's spatial structure affecting the observer. Basic types and examples of urban|
compostions he ol of compionin the processof ranzaton, Culurlhertage and dentty o th place Valorzaton i b arlysis The imporance of isoical continity and
identity of a pl new urban st logy of cities - general issucs. Social space in the city. Sociological aspects of the city structure.
Issues of local communities. The pmhhmufgemnﬁcznanmthemly and e, proces. Social difeences,urba conlcts and polarzation. The concept of evialization and soca
participation. Social problems in the process of spatial cities. urban inventory. f the potential of
the area purp « instruments. Urban the method. tsof, e e Spamln Jopment Planand the tus|
the Condit d irections of Development, T wtonomous vehicles n the city. Examples of
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Spatial Planning
1060-GI000-1SP-5008
Planowanie przestrzenne

The spatial i Poland, level. Procedures for of Tocal spatial

1 the process of prep: The defee ofdetal in planning srangeents g nter s he principles o divion o bl
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IT Cadastre Systems
1060-G1000-1SP-5009Zinformatyzowane systemy katastralne

Lecture: Cadastre - its role and tasks in the economy. Legal basics of cadastre functioning. Organisational structures of cadastre functioning Cadastral division of the country: registered unit|
cadastral district, parcel. Collections of information on cadastral objects, ie. parcels, buildings, and premises. Subject data in the cadastre. Land use classification. Cadastral map. Concept of real
st L rgiser syt - evelopmen of a an rester scope ofrecorded dt. Connetions fthe catstewith i reiste andth scal catste system data exchinge between t

insslctd B0 counires 3D caate Practical use of tems i which the
selected surveying district and preparation of basic reports. Verification of p ot e cose base
Verification o attributes o and p 2 data base of register of ral estate prices and values. Statistical anlyses
conducted on dataon real state.
Geodetic Measurement and Management Systems ; " e ’“m - "d - .-
amillrizing with the e geodetic instruments. Measurin "
1060-GI000-15P-5010 i unctions,and el aplcatons.Meansof Jemen - o
Geodezyjne systemy pomiarowo-kontrolne based on the build-in instrument's software. Remote !  functions and classification. The measuring system using angular intersections. TC-calc, as an
example of the ystem using the polar au sag 1g systems. General remarks of
1 data
Principles o peand theth theirwork
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