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Y4ebHas mporpamma cocraBieHa Ha ocHoBe OCBO 7-06 0532-03-2023 1o
cneunansHocTH 7-06-0532-03 3emseyctpoiicTso, KaJaCTphl, IeOe3lsi U reoMaTHKa,
TIIpEMepHOro yyebHoro miana Ne 7 06-05-011/mp. ot 18.01.2023, y4e6Horo miana Ne M
47a-5.7-157/y4. or 29.03.2024

COCTABUTEJIb:
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HOACHUTEJBHASA 3AIIMCKA

esn 1 3212491 y4€OHOM TUCHUNIMHBI

Heap yuyeOHOI qUCUMIUIMHBI — GOPMUPOBAHNUE 3HAHUHN, YMEHHM W HABHIKOB B
obnactu ucnonszoBanus ' UC s ynpaBieHus: 3eMeIbHBIMU PECYPCAMHU.

B pamMkax mocTaBlieHHOW Neiau 3aJa4d y4eOHOM JUCHMILUIMHBI COCTOST B
CHENYIOILIEM:

1) ocBoeHue 0a3z30BOro MOHATHUITHO-TEPMUHOJIOTMYECKOTO amnmnapara, METOIUKH
ucnons3oBanus ['MC B ynpaBieHUU 3eMEIbHBIMU PECYpCaMU;

2) ¢popMUpOBaHUE HABBIKOB BHITIOJTHEHHUS TUMOBBIX ONIEpaIuii O UCIIOJIH30BAHUIO
JAHHBIX AUCTAHIMOHHOTO 30HAMPOBAHUSA, PE3YJbTATOB MHCTPYMEHTAIBHBIX HA3EMHBIX
CbeMOK W  IIJJaHOBO-Kaptorpaduueckux  matepuasnioB s ueneit  [UC-
KapTorpadupoBaHuUs 3eMeJlb U UX YIIPaBJICHUS.

MecTo0 y4eOHOW OUCHMIUIMHBI B CHCTEME TMOJATOTOBKA CHEHUAINACTA C
yrayOJE€HHBIM BBICIIUM O0Opa3oBaHUEM. YueOHas AUCIUIUIMHA OTHOCHUTCS K MOAYJII0
«['eonndopmanmonnsii ananu3 reoganubix / Geoinformation analysis of geodata»
KOMITOHEHTA YUpeKJIeHUs 00pa30oBaHUsl.

VYyebHas nporpamma cOCTaBj€Ha ¢ Y4ETOM MEKIIPEIMETHBIX CBS3€H U MPOrpaMm
no jaucuumuinHaM «DyHKoHaneHbIM aHanu3 mnporpamMmmHoro ['MC-obecnieueHus»,
TexHosorun aBTOMATU3UPOBAHHON 0OpaOOTKM TeOoJlaHHbIX», «l IMUTalIMOHHOE U
MMPOTHO3HOE MoAenupoBaHue JaHHbIX B [ IC).

TpeOoBaHus K KOMIIETEHUUSIM

OcBoenne yueOHoi mucruiiuabl «[MUC jmns  ynpaBieHuss 3eMeElbHBIMH
pecypcaMu» JOJDKHO 00ecIieunTh (GOpMHUpPOBAHUE CISAYIONICH CreluaJTu3upPoOBaHHOM
KOMITeTEHIIUH

CK. Ilpumensars reorpaduyeckue HHGOPMAIMOHHBIE CHUCTEMBl M JIaHHBIC
JUCTAaHIIMOHHOTO 30HAWPOBAHMSA 3€MJIM JUIsl PEHICHUS HCCIEAOBATEIbCKUX U
MHHOBAIIMOHHBIX 3aJ1a4 B YNPABJICHUHN 36MEJIbHBIMU PECYPCaAMU.

B pe3ynbTaTte nzydyeHusi yueOHOU JUCHUIUIMHBI CTYAEHT MarucTpaTyphl TOKEH:

3HaTh: 0230BbIM MOHITHIHO-TEPMUHOJIOTMUECKHH anmapat ucnoiabs3oBanus [ IC B
YIPaBJIECHUH 3€MEIBHBIMUA PECYPCaMHM, OCHOBHBIE MCTOYHUKH JAHHBIX, UCIIOJIb3yEMbIE
st uenedt 'MC-kaprorpadgupoBanusi 3eMenb, NPUHIMUIB THUIOBBIX OIEpanuil 1o
WCIIOJIb30BaHUIO JAHHBIX JUCTAHIIMOHHOTO 30HIMPOBAHMUS, PE3yJIBTAaTOB
MHCTPYMEHTAJIbHBIX HA3€MHBIX Ch€MOK M IJIAHOBO-KapTOrpauueCKUX MaTepruaioB JJs
neneit ' UC-kapTorpadgupoBanus 3eMeb U UX YIPABJICHHUS,

yYMETb: IMPOEKTUPOBATh M CO3/aBaTh 0a3bl I€OJaHHBIX 3eMEJIbHO-KaJacTPOBOIO
COJIEp>KaHusl, BBIIOIHITh BU3yaJlbHOE U aBTOMAaTU3UPOBaHHOE AeIU(PUPOBAHUE BUIOB
3eMeNb MO0 JAaHHBIM JUCTAHLIMOHHOTO 30HJMPOBaHHUA, 00pabaThIBaTh pe3yJbTaThl
Ha3¢MHOM MHCTPYMEHTAJIBHOM CBEMKH 3E€MEJIBHBIX YYAaCTKOB M KOHBEPTUPOBATH UX B
['YIC, co3naBath miianbl rpaHul] 3eMeabHbIX yyacTkoB B ['MIC no maTepuanamM Ha3eMHOU
MHCTPYMEHTAJIbHOM CHEMKH M IUIAHOBO-KapTOTpaUuecKUM MaTepHaliaM, BBINOIHATH



ABTOMATHU4YCCKYIO BCKTOpHU3ALUIO pCHbC(I)a Ha OCHOBC HJIaHOBO-KapTOFpa(bI/I‘ICCKOFO

MaTtcpuajia, BBIIIOJIHATL KOMIIOHOBKY H ,Z[HSaﬁH 3CMCJIbHO-KadaCTPOBLIX KAPT B FI/IC,
MMETh HAaBBIK. BJIAACHUS M@TOI[PIKOﬁ KapTOFpa(I)I/IpOBaHI/ISI H  YIPABJICHUA

3CMCJIbHBIMH PECYpCaMi Ha OCHOBC PA3JIMYHBIX HCTOYHUKOB JAHHBIX B CPCAC I'ncC.

Ctpykrypa y4eOHOMH QU CIUIINHBI

JucuumninuHa uzydaercs Bo 2 cemecTpe. Beero Ha n3yuenue yueOHON TUCIUTUIAHBI
«I'MC nns ynpaBiieHUs 3eMENbHBIMUA PECYPCAMU) OTBEACHO:

— B O49HOH (hopMe MmoaydeHus yriyoaeHHoro Beiciiero oopa3zoBanus: 100 gacos, B
TOM uHclie 48 ayAUTOPHBIX YacOB, U3 HUX: JIEKIIMU — 14 yacoB, 1abopaTopHbIE 3aHITHS —
24 yaca, BHeayquTOpHbIN KOHTpoiab Y CP — 10 gacos.

TpyaoeMkocTh y4eOHOM TUCHUTIIIMHBI COCTABISET 3 3a4ETHBIC €AMHUIIBI.

dopma NpoMeXyTOUHOM arTecTanuu — TudGepeHIIMpOBaHHBIN 3a4eT.



EXPLANATORY NOTE

Aim and tasks of the discipline

The aim of the discipline is to form knowledge, skills and abilities in the field of
using GIS for land resource management.

Tasks of the discipline:

1. mastering of basic conceptual and terminological apparatus, methods of using
GIS in land resource management;

2. formation of skills to perform typical operations on the use of remote sensing
data, results of geodetic surveys and cartographic materials for the purposes of GIS-
mapping of land and their management.

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
geodata.

Connections with other academic disciplines: «GIS software functionalityy,
«Technologies for automated data processing», «Simulation and predictive data modeling
in GISy.

Requirements for competences

Mastering of the academic discipline «GIS for land resource management» should
provide the formation of the following special competences:

SC. To apply geographic information systems and remote sensing data to solve
research and innovation tasks in land resource management.

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

know: basic conceptual and terminological apparatus for the using of GIS in land
resources management, main data sources used for GIS mapping of land, principles of
typical operations for the using of remotely sensed data, results of geodetic surveys and
cartographic materials for the purposes of GIS mapping of land and its management.

be able to: design and create geodatabases of land cadastral content, perform visual
and automated interpretation of land types based on remotely sensed data, process the
results of geodetic survey of land plots and convert them into GIS, create plans of
boundaries of land plots in GIS based on geodetic survey and cartographic materials,
perform layout and design of land cadastral maps in GIS.

have skills in: mastering the methodology of land resource mapping and
management based on various data sources in GIS.

Structure of the academic discipline

The discipline is studied in the 2 semester. In total for the study of the discipline
GIS for land resource management is allocated:

— for full-time higher education — 100 hours, including 48 in-class hours, of them:
lectures — 14 hours, laboratory classes — 24 hours, , extracurricular control of controlled
self-study — 10 hours.

Form of certification — differentiated end-of-term test.



CONTENT OF THE STUDY MATERIAL

Topic 1. Basics of GIS for Land Resource Management

Basics of GIS-mapping of land resources. The major sources of data for the
purposes of GIS-mapping of land resources. Formation and development of GIS-methods
of mapping of land resources. The market of software for GIS-mapping of land resources.
GIS-mapping of land resources in the Republic of Belarus: land-information system of
the Republic of Belarus, automated system of the state land cadaster, land management.

Topic 2. Land Resource Management Based on Remote Sensing Data

Remote sensing data used for the purposes of land resource management: spatial
resolution, spectral resolution, radiometric resolution, temporal resolution. Data
processing: radiometric correction, topographic correction, atmospheric correction. Data
processing levels. Ways and methods of image classification. Visual image classification.
Automated image classification.

Topic 3. Land Resource Management Based on Geodetic Surveys and
Global Navigation Satellite Systems

Main geodetic surveys used for land resource management. Global Navigation
Satellite Systems. Main geodetic instruments. Technology and methodology of geodetic
surveys. Stages of carrying out activities to establish and restore the boundaries of land
parcels. Conversion of the results of geodetic surveys into GIS. Process of creation and
editing of digital land-cadastral maps in GIS based on geodetic surveys and global
navigation satellite systems.

Topic 4. Land Resource Management Based on Cartographic Materials

Stages of GIS-mapping of lands based on cartographic materials. Creation of the
“Soil” layer of the geodatabase of the land-information system of the Republic of Belarus.
Creation of digital elevation models. Creation of maps for the boundaries of land parcels.

Topic 5. Land Resource Management Based on Vector Data.
Layout of land-cadastral maps.

General recommendations for mapping. The main elements of a map. Stages of
design and layout of the map in GIS. External and internal factors of cartographic design.
Using vector data for land resource management. Special features of design and
symbolization of land-cadastral maps using GIS in the Republic of Belarus.



TEACHING AND METHODOLOGICAL MAP OF THE DISCIPLINE
Full-time form of higher education with the use of distance learning technologies (DLT)

In-class hours
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Total for the discipline 14 24 10

1 Basics of GIS for Land Resource Management 4 4 electronic test, written reports on

laboratory work

2 Land Resource Management Based on Remote 4 8 10 electronic test, written reports on
Sensing Data laboratory work and self-study

3 Land Resource Management Based on Geodetic 2 4 electronic test, written reports on
Surveys and Global Navigation Satellite Systems laboratory work

4 Land Resource Management Based on 2 4 electronic test, written reports on
Cartographic Materials laboratory work

5 Land Resource Management Based on Vector 2 4 electronic test, written reports on

Data. Layout of land-cadastral maps.

laboratory work




INFORMATION AND METHODOLOGICAL PART

List of basic literature

1. Kurlovich, D. M. GIS for Land Resource Management: coursebook /
D. M. Kurlovich. — Minsk : BSU, 2024. — 190 p.

List of additional literature

1. Bolstad, P. GIS fundamentals: a first text on geographic information systems.
GIS fundamentals / P. Bolstad. — Acton, MA White Bear Lake, Minnesota: XanEdu,
2016. — 764 p.

2. DeMers, M.N. Fundamentals of geographic information systems / M.N.
DeMers. — Hoboken, NJ: Wiley, 20009.

3. Geographic Information Science for Land Resource Management. — Scrivener
Publishing LLC, 2021. — 408 p.

4. Geospatial Technologies in Land Resources Mapping, Monitoring and
Management. Editors: G. P. Obi Reddy, S. K. Singh. - Springer Cham, 2018 . — 638 p.

5. Kasthuri Thilagam, V. Role of remote sensing and GIS in land resource
inventory-a review / V. Kasthuri Thilagam, R. Sivasamy // Agricultural reviews. — 2013.
—Vol. 34. — Ne. 3.

6. Kumar, N. Applications of remote sensing and GIS in natural resource
management / N. Kumar, S. S. Yamag, A. Velmurugan // Journal of the Andaman Science
Association. — 2015. — Vol. 20. — Ne. 1. — P. 1-6.

7. Kumar, S. Application of remote sensing and GIS in land resource
management / S. Kumar, N. Khan // Journal of Geography and Cartography. — 2021. —
Vol. 4. — Ne. 2. — P. 78-81.

8. Pirimov, J.J. Modern Geographic Information Systems in Land Resource
Management / J.J. Pirimov // Academic Journal of Digital Economics and Stability. —
2021. —Vol. 8. — P. 66-69.

9. Ralphs, M.P. GIS in Land and Property Management / M.P. Ralphs, P. Wyatt.
— London: Taylor & Francis, 2003. — 416 p.

10. Shekhar, S. Encyclopedia of GIS / S. Shekhar. — New York, NY: Springer
Berlin Heidelberg, 2017.

11. Tripp, G.C. ArcGIS Pro 2.x Cookbook / G.C. Tripp, G.T. Corbin. —
Birmingham — Mumbai: Packt Publishing, 2018.

12. Wise, S. GIS Fundamentals, Second Edition / S. Wise. — Boca Raton: CRC
Press, 2014.

13. Xiao, N. GIS Algorithms: Theory and Applications for Geographic
Information Science & Technology. GIS Algorithms/ N. Xiao. — 1 Oliver’s Yard, 55 City
Road London EC1Y 1SP: SAGE Publications, 2016.


https://link.springer.com/book/10.1007/978-3-319-78711-4#author-1-0
https://link.springer.com/book/10.1007/978-3-319-78711-4#author-1-1

List of recommended diagnostic tools and methodology for final mark formation

The object of diagnostics of students’ competences is the knowledge and skills
acquired as a result of studying the academic discipline. Identification of students'
learning achievements is carried out by means of current and interim certification.

The following means of current certification can be used to diagnose competences:
electronic test, written reports on laboratory work and self-study.

The form of interim certification in the discipline GIS for land resource
management in accordance with the curriculum is differentiated end-of-term test.

A rating system of the student knowledge is used for the final mark formation,
which makes it possible to trace and evaluate the dynamics within the process of
achieving learning objectives. The rating system stipulates the use of weighting
coefficients for current and interim certification of students in the academic discipline.

The final mark formation in the course of control measures for current certification
(approximate weighting coefficients determining the contribution of current certification
to the mark for passing interim certification) includes:

—  electronic test — 40 %;
— written reports on laboratory work and self-study — 60 %;

The final mark for the discipline is calculated on the basis of the mark of current
certification (rating system of knowledge) — 40 % and differentiated end-of-term test
mark — 60 %.

Approximate list of assignments for controlled self-study

Topic 2. Land Resource Management Based on Remote Sensing Data. (10p.)
Automated Classification of Land Classes Using Multizone Satellite Images.
Form of control — written report.

Approximate list of laboratory classes

1. Creation a Geodatabase (on an Example of the Geodatabase of Land
Informational System of the Republic of Belarus)

2. Creating a Geodatabase Topology (on an Example of the Geodatabase of Land
Informational System of the Republic of Belarus)

3. Visual Interpretation of Land Types and Subtypes of the Geodatabase of Land
Informational System of the Republic of Belarus Based on Aerial Photography Materials

4. Creation of Plans of Boundaries of Land Plots in GIS Based on Geodetic Surveys

5. Creation of Plans of Boundaries of Land Plots of Gardening Communities Using
Cartographic Materials



Description of innovative approaches and methods
for teaching the discipline

When organizing the educational process, a project-based learning approach is
used, which entails the following:

- mastering students’ skills of planning, self-organization and cooperation relevant
for both educational and professional activities, including the creation of one's own
product;

- acquiring skills to solve research, creative, social, business and communication
problems.

Methodological recommendations for the organization of independent work

When studying the discipline GIS for land resource management it is
recommended to use the following forms of independent work:

- search (selection) and review of literature and electronic sources on an
individually specified problem of the academic discipline;

- fulfilment of homework;

- study of the material submitted for independent work;

- preparation for laboratory classes;

- research work;

- preparation for participation in conferences and competitions.

The effectiveness of students' independent work is checked during the current and
final control of knowledge. The rating system is used for general assessment of the quality
of students' mastering of the study material.

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

1. Basics of GIS-mapping of land resources. The major sources of data for the
purposes of GIS-mapping of land resources.

2. Formation and development of GIS-methods of mapping of land resources.

3. The market of software for GIS-mapping of land resources.

4. GIS-mapping of land resources in the Republic of Belarus: land-information
system of the Republic of Belarus, automated system of the state land cadaster, land
management.

5. Remote sensing data used for the purposes of land resource management:
spatial resolution, spectral resolution, radiometric resolution, temporal resolution.

6. Data processing: radiometric correction, topographic correction, atmospheric
correction. Data processing levels.

7. Ways and methods of image classification. Visual image classification.

8. Automated image classification.

9. Main geodetic surveys used for land resource management. Global Navigation
Satellite Systems. Main geodetic instruments.

10. Technology and methodology of geodetic surveys.

10



11. Stages of carrying out activities to establish and restore the boundaries of land
parcels. Conversion of the results of geodetic surveys into GIS.

12. Process of creation and editing of digital land-cadastral maps in GIS based on
geodetic surveys and global navigation satellite systems.

13. Stages of GIS-mapping of lands based on cartographic materials.

14. Creation of the “Soil” layer of the geodatabase of the land-information system
of the Republic of Belarus.

15. Creation of digital elevation models.

16. Creation of maps for the boundaries of land parcels.

17. General recommendations for mapping. The main elements of a map.

18. Stages of design and layout of the map in GIS. External and internal factors of
cartographic design.

19. Using vector data for land resource management.

20. Special features of design and symbolization of land-cadastral maps using GIS
in the Republic of Belarus.
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MPOTOKO.I COIJTIACOBAHUSA YYEBHOM IMPOI'PAMMBI YO

Ha3zBanue
JTACLUILIAHBI,
C KOTOpOH
TpedyeTcs
COTJIACOBAHUE

HaszBanue
Kadenpsl

[Tpennoxenus 06
WU3MEHEHUSX B
coJlepKaHUU
y4eOHOM
MIPOTPaMMBI 110
H3ydyaeMou y4eOHOM
JVCHUTINHE

Pemenue, npunsatoe
Kadeapoi,
paszpaboTaBiiieit
y4eOHYIO IPOrpamMmy
(c ykazaHueM JaThl U
HOMeEpa MPOTOKOJIA)

TUCIHMIUINHA HE
TpeOyeT
COTJIACOBAHUS

3aBenyromuii kadeapoi moYBOBEICHUS 1

reonH(OPMaIIMOHHBIX CUCTEM
K. C.-X. H., IOUEHT

21.11.2024
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JOINOJIHEHHUSA " I/I3MF%’HEHI/IH K YYEBHOM TIPOT'PAMME
MO UBYUAEMOM YYEBHOU JUCHUITIJIMHE
Ha 2025/2026 y4ueOHbIH TO

NoNo JlonoaHEeHHS U U3MEHEHUS
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OcHoOBaHHeE

VueOHas [mporpamMma 1rnepecCMoOTpCHa U 0n06peHa Ha 3aCCaaHnN Ka(be,[[pbl

(mpotokost Ne ot r.)

3aBenytomuii kadenpoit
K. C.-X. H., JIOLEHT

(moamucek)
YTBEPXIAIO
Jekan axynbrera
K. T. H., IOIICHT
(moamucek)
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