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IOSACHUTEJIbHASA 3ATIIACKA

Henn u 3agaum yueOHOM JUCHUTIUHBI

Henb yyebnol nucuuruiuHel — (OPMHUPOBAHUE 3HAHUN TEOPETUUECKUX OCHOB,
YMEHHUH U HAaBBIKOB B 00J1aCTH re0OMHGOPMALIHOHHOTO MPOrPAMMHOTO 00ECTICUEHHSL.

3agaum yueOHOH AUCHUTUIUHBL:

1. ocBoenue 0a30BOro MNOHATHHHO-TEPMHHOJOTMYECKOTO ammapara Hu
HOpMAaTHBHO-IIPaBoBOH 0a3sl reoundopmaruku u IUC;

2. oBaamenue Meromosioruedi u  Mmeromgukoi [MC-amanmuza, TI'HMC-
KapTorpapupoBaHus;

3. HM3y4YeHME TNpPUHIMIOB (OPMHUPOBaHMS M  YIpaBicHUS  ©azaMu
reorpaguyeckoi nHpopmanum;

4. ocBOGHHE OCOOCHHOCTECH BBINOJNHEHUS MAaTeMaTHKO-CTATUCTHYECKOM
00paboTKH reQJaHHEIX;
5. ¢dopmupoBaHMe HaBBIKOB BBINOJHEHHUS THIOBBIX Omepauluii ¢

IPOCTPAHCTBEHHOH HH(]OpMaUeH B TeOHH()OPMALMOHHOM Cpele.

Mecro y4eOHOH [AMCUMIUVIMHBI B CHUCTEME IOATOTOBKH CIELHUATUCTA C
yrTyOJICHHBIM BBICIIMM 00pa30BaHUEM.

YyebHas OUCLUIUIMHA OTHOCUTCA K MoAyJo «['eoHMH(pOpMaLMOHHBIM aHAIN3
I'€0JJaHHBIX» KOMIIOHEHTa YUPEKACHHUS 00pa3oBaHuUs.

YueOHas OUCUUILUIMHA COCTaB/ieHA C YYE€TOM MEXIPEAMETHBIX CBfI3el ¢
yuebHolt aucnunmuboii «MHpOpMaLMOHHBEIE TEXHOJOTHH B NPOodeCCHOHATBHOM
AEATEIBHOCTH» I'OCYJAPCTBEHHOIO KOMIIOHEHTA.

TpeboBanus K KOMIETEHUUAM

OcBoenne yuebHoM nucUUIUIUHB «DYHKUHMOHANBHBIM aHAIN3 MPOrPaMMHOIO
I'NC-o6ecieuenus»  pomkxHo  obecneynts  (QopMHpOBaHHE  ClEAYHOLIEH
CTELHUATIM3UPOBAHHOY KOMIIETEHLIVH:

UCIOJB30BaTh METO/ABI aBTOMATH3HPOBAHHOTO aHANW3a MPOCTPAHCTBEHHBIX
JAaHHBIX B COBPEMEHHBIX F'eOMH()OPMALIOHHBIX TPOrPAMMHBIX TPHIOKEHHIX.

B pesynbrate ocBoeHHs YUeOHOH AUCIMIUTHHBI 00YYaIOIMMICs TOMKEH:

3HATb: YCTPOWCTBO KOMIIBIOTEPHON CHCTEMbl;, Ha3HAYCHUE MNepUPEePUHHBIX
YCTPOICTB; annapaTHO-NPOrpaMMHbIH KOMIUIEKC IeOMH(OPMAIMOHHBIX MPOrpaMM H
NpwIoXKeHuit; 0a30Bble MOHATHA W METOABl AHAIW3a TPOCTPAHCTBEHHBIX A3HHBIX;
OCHOBHBIE MOJIEJI TNPEICTABJICHUSI MPOCTPAHCTBEHHBIX IAHHBIX; (QYHKIHOHAJIBHBIC
BO3MOXKHOCTH TIPOrPAMMHOT0 00ecriedeH s reOMH(BOPMALIMOHHBIX CHCTEM;

yMeTb: BBIIOJHATh NEPBUYHBIA aHANW3 NE€OAaHHBIX; cO3/aBaTh 0a3pl AAHHBIX
NPOCTPAHCTBCHHON HMH(OPMAUMH M YNPABAATh HMH; BBIIOJIHATE MAaTEMATHKO-
CTaTUCTUYECKYI0O 00pabOTKy TreoJaHHBIX; ONEpHpPOBaTh OCHOBHBIMH MOIEIAMH
TNPEICTABIIEHHS IPOCTPAHCTBEHHBIX JAHHBIX B FeOMH(QOPMAMOHHOMH cpene;

HMeETh HABBIK: reoOnHPOPMAIMOHHBIMH METOJIaMH 00paboTku
MPOCTPAHCTBEHHBIX AAHHBIX C TOMOILBIO KOMIBIOTEPHBIX CHCTEM.



Crpykrypa yueOHOM JHUCUMIINHBI

Jucuuruiiaa usydaerca B 1 cemectpe. B coOTBETCTBUM C yYeOHBIM ILIAHOM
BCET0 Ha U3y4YeHUe y4yeOHOH AUCIUIITHHE « DyHKIIMOHATIBHBIN aHATH3 TPOTPaMMHOT0
T'UC-obecnieueHus» 0TBEACHO:

- JJ1s O4HOHM (HOPMBI TOSTyUeHUs yriyGrIeHHoro BeICIIEro oOpasoBaHus — 96
4acoB, B TOM 4ucie 56 ay IUTOPHBIX YacOB, U3 HUX: JJEKLMHU — 16 4acoB, IPAKTHYECKHE
3aHaTus — 40 gacoB. 13 Hux:

Jexuun - 12 yacoB, mpakTHueckue 3aHATHS — 34 uaca, BHEayAHTOpHAd
yrpasisemas camocrosrensaad pabora (YCP) — 10 gacos.

TpynoeMKoCTh yueOHOM AUCLUIIIMHEI COCTaBIISAET 3 3aUETHBIE €IMHUIIBI.

dopMa MPOMEXYTOUHON aTTECTAIAU — 3aUET.



EXPLANATORY NOTE

Aim and tasks of the discipline — to form knowledge of the theoretical
foundations, skills, and competencies in the field of geographic information software.

Tasks of the discipline:

1. Mastering the basic conceptual and terminological framework and the
regulatory-legal basis of geoinformatics and GIS.

2. Acquiring the methodology and techniques of GIS analysis and GIS mapping.

3. Studying the principles of forming and managing geographic information
databases.

4. Mastering the specifics of performing mathematical-statistical processing of
geodata.

5. Developing skills in performing standard operations with spatial information
in a geoinformation environment.

Place of the academic discipline in the system of training a specialist with
advanced higher education.

The academic discipline is part of the module «Geoinformation analysis of
geodatay of educational institution component.

The academic discipline «GIS software functionality» refers to the module
«Information technologies in professional activities» of the state component.

Requirements for competences

Mastering of the academic discipline «GIS software functionality» should
provide the formation of the following special competences:

SC. To use techniques for automated analysis of spatial data in modern
geoinformation software application.

As a result of mastering the academic discipline, the student is expected to:

know: the structure of a computer system; the purpose of peripheral devices; the
hardware-software complex of geoinformation programs and applications; basic
concepts and methods of spatial data analysis; main models of spatial data
representation; functional capabilities of geographic information system software.;

be able to: perform primary analysis of geodata; create and manage spatial
information databases; perform mathematical-statistical processing of geodata; operate
with the main models of spatial data representation in a geoinformation environment.

have skills in: processing spatial data using geoinformation methods with
computer systems.

Structure of the academic discipline

The discipline is studied in the 1 semester. In total for the study of the discipline
«GIS software functionality» is allocated for full-time form of obtaining advanced
higher education — 96 hours, including 56 in-class hours, of them: lectures — 16 hours,
practical work — 40 hours, of them:

lectures — 12 hours, practical work — 34 hours, extracurricular controlled self-
study (CSS) — 10 hours.

The labour intensity of the academic discipline is 3 credit units.

The form of certification is an end-of-term test.
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CONTENT OF THE STUDY MATERIAL

Topic 1. Introduction to GIS

Basic concepts of geoinformatics, geographic information systems (GIS),
geoinformation mapping. The history of the creation and evolution of geoinformation
software. System software and application software. A set of GIS functionalities and
specialized software tools. The market of software for GIS-mapping of lands
(instrumental GIS, GIS-viewers, software for preprocessing and decoding of Earth remote
sensing data, vectorization programs, software for processing field geodetic observations).
Cartography and Land Management Standards. Spatial data infrastructure. Legal support
for mapping, land management and cadastres in the Republic of Belarus.

Topic 2. Classifications and review of software
Instrumental GIS, GIS-viewers, remote sensing data processing tools, vectorizers of
raster cartographic images, spatial modeling tools, reference cartographic systems. The
main developers of GIS software.
Geographic information technologies and functional groups: format conversion,
digitalization, vectorization, creation and processing of digital terrain models, interaction
with satellite positioning systems, etc.

Topic 3. Data sources for GIS

Sources of data for GIS. Data, information, knowledge in geoinformatics, Spatial
and attributive data in GIS. Data formats for GIS.

OGC. GIS data licensing. Legal features of the collection, creation, distribution and
use of spatial data.

Geographic Maps. Geodetic measurements. Basic geodetic and measuring
instruments used in ground instrumental survey. Ground survey materials. Accuracy,
detail and completeness of plans and maps.

Satellite positioning systems. Global positioning systems GPS, GLONASS, Galileo,
BeiDou.

Remote sensing data. The concept of photographic, photo-television, scanner,
thermal, infrared, radiometric, radar surveys. Characteristics of the main satellite imagery
systems (Landsat (7, 8, 9), Sentinel (1, 2), PlanetScope).

Geoportals. GeoServer. GeoNode. OGC Web Services. WFS. WMS. WMTS.

Open data. Natural Earth. OpenStreetMap. Volunteered Geographic Information
(VGID).

Geodata in Belarus. Geoportal of the land information system of the Republic of
Belarus. Public cadastral map of the National Cadastral Agency. State Cartographic and
Geodetic Fund of the Republic of Belarus. Belarusian space system for Earth remote
sensing.

Statistical information. State cadastres and sectoral databases. The concept of state
cadastres. State land, forest, water, town planning cadastres. State cadastre of atmospheric
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air, specially protected natural areas, waste, mineral resources, flora and fauna. Unified
state register of real estate, rights to it and transactions with it, register of land resources
of the Republic of Belarus. Information database of land resources of agricultural
organizations. Information base on the agrochemical properties of lands.

Topic 4. ESRI ArcGIS software

Software developers ArcGIS Desktop, ArcGIS Pro. Features of collection, storage,
analysis and graphical visualization of spatial data. Functionality of the software.
Visualization and features of the organization and presentation of spatial geoinformation.
Toolkits for maintaining and analyzing geodatabases. Tools for creating and editing
digital maps and models. Readable file formats. Processing and spatial analysis of GIS
information. Means for the preparation of graphic information in digital and printed form,
the formation of reporting documents.

Topic 5. QGIS and Open-Source GIS software

Open-Source GIS software. SAGA, GRASS, QGIS, GDAL. QGIS software
developers. Features of collection, storage, analysis and graphical visualization of spatial
data. Functionality of the software. Visualization and features of the organization and
presentation of spatial geoinformation. Toolkits for maintaining and analyzing
geodatabases. Tools for creating and editing digital maps and models. Readable file
formats. Processing and spatial analysis of GIS information. Means for the preparation of
graphic information in digital and printed form, the formation of reporting documents,



TEACHING AND METHODOLOGICAL MAP OF THE DISCIPLINE

Full-time form of higher education with the use of distance learning technologies (DLT)
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1. | Introduction to GIS 4 Electronic test
2. | Classifications and review of 2 Electronic test
software
3. | Data sources for GIS 4 4 2 Electronic test.
Practical report.
4. | ESRI ArcGIS software 1 10 4 Electronic test.
Practical report.
5. | QGIS and Open-Source GIS 1 20 4 Electronic test.

software

Practical report.




INFORMATION AND METHODOLOGICAL PART

List of basic literature
1. Kypnosuy, JI. M. TMC B ynpasnenuu 3emensHeiMu pecypcamu = GIS for Land
Resourse Management : yuebno-meroaudeckoe nocobue / JI. M. Kypnosuu ; BI'Y. -
Munck : BI'Y, 2024. - 190 p. - URL: https://elib.bsu.by/handle/123456789/325904

List of additional literature

1. The Routledge handbook of mapping and cartography / ed. by A. Kent, P.
Vujakovic, Routledge (Firm). — Milton Park, Abingdon, Oxon; New York, NY :
Routledge, 2018. - 619 p.

2. Evaluating Participatory Mapping Software / ed. by C. M. Burnett. — Cham
: Springer International Publishing, 2023. — 280 p.

3. ‘Miles, S. QGIS for Ecologists: An Introduction to Mapping for Ecological
Surveys. QGIS for Ecologists / S. Miles. — Pelagic Publishing Ltd., 2024. - 176 p.

4. Holloway, P. Understanding GIS through Sustainable Development Goals:
Case Studies with QGIS. Understanding GIS through Sustainable Development Goals /
P. Holloway. — 1th ed. — Boca Raton : CRC Press, 2023. — 339 p.

5. Huizinga, A. QGIS for Land Surveyors and Civil Designers / A. Huizinga. —
Independently published, 2022. — 243 p.

6. Land Use Cover Datasets and Validation Tools: Validation Practices with
QGIS. Land Use Cover Datasets and Validation Tools / ed, by D, Garcia-Alvarez [et al.].
— Cham : Springer International Publishing, 2022. — 464 p.

7. Menke, K. Discover QGIS 3. x: A Workbook for Classroom or Independent
Study Discover QGIS 3. x / K. Menke. — Locate Press, 2019. — 406 p.

7. Graser, A. QGIS map design / A. Graser, G. N. Peterson. — Chugiak, AK,
USA : Locate Press LLC, 2018. — 210 p.

8. QGIS and Applications in Water and Risks / ed. by N. Baghdadi, C. Mallet,
M. Zribi. — Hoboken, NJ, USA : John Wiley & Sons, Inc., 2018. — 300 p.

List of recommended diagnostic tools and methodology for final mark formation
The object of diagnostics of master's degree students' competencies is knowledge

and skills obtained by them as a result of studying the academic discipline. Identification
of master's degree students' academic achievements is carried out using current
monitoring and midterm assessment activities.

For current monitoring of the quality of knowledge acquisition by students, it is
recommended to use the following diagnostic forms: practical report, electronic tests.

Assessment for answers in laboratory classes presupposes mastery of the
educational material, skills in geodata postprocessing, skills in work with GIS software,
the ability to argue one's own point of view.


https://elib.bsu.by/handle/123456789/325904

The form of interim certification in the discipline «GIS software functionality» is
provided for by the curriculum as end-of-term test.

Approximate list of assignments for controlled self-study
Topic 3. Data sources for GIS
Assignment 1. The components of spatial data infrastructure.
Form of control — test.

Topic 4. ESRI ArcGIS software

Assignment 1. ESRI Geodatabase: basic concepts. Feature Classes. Feature
Datasets. Tables. Raster Datasets. Relationship Classes.

Form of control — test.

Topic 4. ESRI ArcGIS software
Assignment 2. ESRI ArcGIS Online. ArcGIS StoryMaps.
Form of control — test.

Topic 5. QGIS and Open-Source GIS software

Assignment 1. Open source geodata. OpenStreetMap: basic concepts. Nodes, ways,
relations, tags.

Form of control — test.

Topic 5. QGIS and Open-Source GIS software
Assignment 2. QGIS, GRASS, SAGA compare.
Form of control — test

Approximate list of practical classes

Practical class 1. Introduction to GIS Software Interface and Data Import
Practical class 2. Creating and Editing Vector Data in ESRI ArcGIS
Practical class 3. Geodata Visualization and Symbolization in ESRI ArcGIS
Practical class 4. Spatial Data Analysis: Buffer and Overlay Operations
Practical class 5. Working with Attribute Data and Queries

Practical class 6. Raster Data Processing and Analysis

Practical class 7. Geodatabase Creation and Management in QGIS
Practical class 8. Spatial Data from OpenStreetMap (OSM) in QGIS
Practical class 9. Georeferencing and Digitizing Maps in QGIS

Practical class 10. Spatial Interpolation and Surface Analysis in QGIS
Practical class 11. Network Analysis in ESRI ArcGIS

Practical class 12. Topology Rules and Data Validation in ESRI ArcGIS
Practical class 13. Creating Web Maps in QGIS

Practical class 14. Automating GIS Workflows with Scripting
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Description of innovative approaches and methods
for teaching the discipiine
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competencies.
Methodological recommendations for the organization of independent work

Independent work of undergraduates in the academic discipline «GIS software
f‘uncrionaiity» involves an in-depth study of basic and additional iiterature, and practicai
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access a set of educational and educational materials (edueational and program materialg
educational publications for the theoretical study of the dismplme, methadamgma‘,
instructions for practical classes, materials of current control and intermediate certification
(questions for preparing for the end-of-term test, tasks, tests), a list of recommended

literature, information resources, etc.

Approximate list of questions for the end-of-term test

[

Define geoinformatics, geographic information systems (GIS), and geoinformation
mapping.
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4. FYﬂLﬂﬂ the concent of sns atial data infractructure and it u(fﬂ%ﬁe ance in IS,

5. Clas,sz@ GIS S,ottwazfe into functional groups.

6. Compare the functionalities of instrumental GIS and GIS-viewers.

7. Differentiate between spatial and attributive data in GIS applications.

8. List common GIS data formats and their uses.

9. Expiain the role of Upen Geospatiai Consortium (OGC) standards in ensuring Gid
data ileroperabitity.
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11.Explain the concept of Volunteered Geographic Information (VGI) and its role in
GTS data collection
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5 Degerihe the E{m features of A’q G!Q ne«.khw ﬂnd Arc(GIS Pro for < mh 1 data
1

ection, storage. and analy

lé‘Descnbe the ﬁlm,tmnahty of QGIS for spatial data visualization, geodatabase
management, and analysis.

17.Describe the functionality of ArcGIS for spatial data visualization, geodatabase
management, and anaiysis.
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