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1. Heab u niianupyemMble pe3yabTaTbl OCBOCHHS IV CHUIIIMHBI (MOIYJIA)

Lenbr0 OCBOEHUS TUCIMIUIMHBI ABIISICTCS (POPMUPOBAHUE CIEAYIOMINUX KOMITETSHIINHA:

—YK-6 — cmnoco0OeH oOmpenensiTh W pealu30BBIBaTh MPUOPUTETHI COOCTBEHHOM
JeATEIbHOCTH U CIIOCOOBI €€ COBEPIIEHCTBOBAHUS Ha OCHOBE CAMOOIICHKH.

Pe3ynpTaTraMu 0CBOCHHUSI TUCIMILIMHBI SABISIOTCS CIEAYIOIINE HHIUKATOPBI TOCTHKECHUS
KOMIICTCHIIUH:

NVYK-6.1. Pa3zpabarbIBaeT CTpaTeruio JIUYHOCTHOTO U MPOPECCHOHATHLHOTO PAa3BUTHS HA
OCHOBE COOTHECEHMs COOCTBEHHBIX LI€Jeld W BO3MOXKHOCTEH C pa3BUTHMEM H30paHHOU cdepsl
npoheccHOHATBbHON IEATEILHOCTH.

2. 3a1a4M OCBOCHUSA TUCHUNINHBI

— OCBOUTH MOHATUHHBIN anmapaTr HAyKH O IPOCTPAHCTBEHHBIX JAHHBIX.

— [ToayuuTh HaBBIKM PabOTHI C MPOTPAMMHBIMU KOMIUIEKCAMU C OTKPBITHIM HCXOJIHBIM
kogoM QGIS, PostgreSQL, PostGIS, R u Hadoop.

— HayuuThcsi TUIaHUPOBATh M BBINIOJHATH TEXHOJIOTMYECKHE OTepaluu Mo padboTe ¢
reoMH(GOPMALIMOHHBIMUA CHCTEMaMHM, BKIIOUYas (opMupoBaHue, TOJJIEPKKY M pa3BuUTHE 0a3
I'€0J[aHHBIX, B TOM YHCJIE CUCTEM OOJIBIINX JAHHBIX, JJIS PEIICHUS 3a/1a4 Pa3IndHOTO YPOBHSI.

3. MecTO IMCHUILINHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMBbl

JucuuruinHa siBiisieTcst pakyJIbTaTUBHOM.

4. Cemectp ocBoeHMs U (popMa MPOMEKYTOUHON ATTECTAIUM MO AUCHUILIHHE

Cemectp 2, 3a4eT.

5. BxoaHble TpeOOBaHMs AJIs1 OCBOCHHS M CUMILINHBI

JUisi  yCHelmHOro OCBOEHHUS TUCHMIUIMHBI TPeOYIOTCS pe3yabTaThl OOy4eHHUs I10
CIICAYIOIINUM JUCUUTUTMHAM: «OCHOBBI IU(POBBIX T€OTEXHOJIOTHI.

6. SA3bIk peaanzanun

Pycckunii.

7. O0beM AUCHUNTIHHBI (MOIYJIA)

OO0mast TpyA0eMKOCTh JUCHIHUIIINHBI COCTABISET 2 3.€., 72 yaca.
O0BeM caMOCTOSTENTBHOM pabOTHI CTYIEHTA OTIPEEICH Y4eOHBIM IIAHOM.

8. Conep:kanue TUCHUILINHBI (MOAYJIs1), CTPYKTYpHpoBaHHoe no Temam AHTJI

Tema 1. Understanding Spatial Data Science
The first module of "Spatial Data Science and Applications" is entitled to "Understanding
of Spatial Data Science."

Tema 2. Solution Structures of Spatial Data Science Problems

The second module is entitled to "Solution Structures of Spatial Data Science Problems",
which is composed of four lectures and will give learners an overview of academic subjects,
software tools, and their combinations for the solution structures of spatial data science problems.

Tema 3. Geographic Information System (GIS)

The third module is "Geographic Information System (GIS)", which is one of the four
disciplines for spatial data science. GIS has five layers, which are spatial reference framework,
spatial data model, spatial data acquisition systems, spatial data analysis, and geo-visualization.

Tema 4. Spatial DBMS and Big Data Systems



The fourth module is entitled to "Spatial DBMS and Big Data Systems", which covers two
disciplines related to spatial data science, and will make learners understand how to use DBMS
and Big Data Systems to manage spatial data and spatial big data.

Tema 5. Spatial Data Analytics

The fifth module is entitled to "Spatial Data Analytics", which is one of the four disciplines
related to spatial data science. Spatial Data Analytics could cover a wide spectrum of spatial
analysis methods, however, in this module, only some portion of spatial data analysis methods will
be covered.

Tema 6. Practical Applications of Spatial Data Science
The sixth module is entitled to "Practical Applications of Spatial Data Science", in which
five real-world problems are introduced and corresponding solutions are presented with step-by-

step procedures in the solution structures and related open source software's, discussed in Module
2.

9. Tekymmii KOHTPOJIb IO JMCIUIIJINHE

Texymuil KOHTPOJb 10 JUCUUILIMHE IIPOBOJUTCS IIyTEM BBIIIOJHEHHUS TECTOB IIO
JIEKLIMOHHOMY MaTEpUAIly, BBITIOJHEHHUS IPAKTUYECKUX 3aJaHUMN.

10. ITopsaok NpoBeAeHUs] M KPUTEPHUH OLCHUBAHUS NIPOMEKYTOYHOM aTTecTanuu

3a4er BO BTOPOM CEMECTPE COCTOUT U3 BBIIIOJIHEHUS TECTOB, IPAKTUUECKUX 3aaHUH.
IIpuMep TECTOBBIX BOIIPOCOB:

Bonpoc 1

Select all which are appropriate to describe spatial data science.

1. A subject about process and systems to extract insights as well as causal relationship of
spatial phenomena.

2. Spatial data science is a subset of data science.

3. Spatial data science looks for both causality and correlation regarding spatial
phenomena.

4. Spatial data science is multi-disciplinary.

Bonpoc 2

1. Which discipline is not related to spatial data science?
2. GIS

3. Differential geometry

4. Spatial DBMS

5. Statistics

Bonpoc 3

What is spatialization of information?

1. It refers to the way of organizing and managing information based on its location and
map.

2. It refers to the communication media between human and robot.

3. It refers to the understanding of context or environment using sensor technology.

4. It refers to a method and technology of characterizing people and showing a proper
advertisement.

Bonpoc 4

1. Select an incorrect statement regarding topology.

2. Topology is an unique aspect of spatial data.

3. Topology is a set of rules that describes spatial relationships among point, line, and

polygon.
4. Topology can support checking spatial data integrity.



5. Topology can make spatial big data processing efficient and effective.

Bonpoc 5

1. Select an incorrect statement regarding uncertainty of spatial data.

2. Spatial data is intrinsically probabilistic.

3. Throughout spatial data processing, uncertainty can be removed and the final result
should be deterministic.

4. Spatial data scientists need understanding of how to live with uncertainty of spatial data.

5. Spatial data are produced with measurements, which are inherently prone to error.

11. YueOHO-MeTOANYECKOE 00ecIeueHue

a) DNEKTPOHHBIM Y4eOHBIN Kypc MO IUCHMIUIMHE Ha 3JCKTPOHHOH 00pa3zoBaTenbHON
wiatgopme «Courseray - https://ru.coursera.org/learn/spatial-data-science#faq

12. IlepeyeHn y4eOHOI1 TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHasl IuTepaTypa:

— Laurini R. Fundamentals of spatial information systems. - 5. ed. - London a. 0.: Academic
press, 1996. - xxiii, 680 p,

— Fischer M. M. Spatial Analysis and GeoComputation Selected Essays / / by Manfred M.
Fischer. // Springer e-books. URL: http://dx.doi.org/10.1007/3-540-35730-0

0) MONOJHUTENbHAS JINTEpaTypa:
— Burrough P.A., McDonnell R.A., Lloyd C.D. Principles of Geographical Information
Systems. — Oxford: University Press, 2015. — 330 p.

B) pecypchl cetu MHTepHeT:

www.esri.com/ru-ru/home — caiit kommanuu ESRI

www.dataplus.ru — caiiT komnanuu «Jlata+»

www.esri-cis.ru — caiit ESRI-CIS

https://www.arcgis.com/home/index.html - caiiT mnatpopmsr ArcGIS Online

https://www.google.ru/intl/ru/earth/ — caiit reocepBuca Google Earth.

http://gis-lab.info/forum/ — popym o I'C u JJ/13.

http://gis-lab.info/docs.html — ccpukM Ha 7IeKTpOHHBIE YYEOHUKU U JOKYMEHTAIHMIO 110
'McC w /3.

http://www.sasgis.org/sasplaneta/ - SAS. [Inanera. Be6-kapTorpadus u HaBuranus.

https://nextgis.ru/ - Next. GIS.

https://www.qgis.org/ru/site/ - QGIS. Cobomnas reorpaduueckas uHGOOpPMAIMOHHAS
CHCTEMa C OTKPBITHIM KOJIOM.

13. IlepeyeHb HHPOPMAIIMOHHBIX TEXHOJIOT Uil

a) JUIIEH3UOHHOE U CBOOOTHO PAacIpOCTpaHsIeMoe IPOrpaMMHOE 0OecTieueHHe:

— Microsoft Office Standart 2013 Russian: maker nporpamMm. Bximouaet npusnoxenus: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOanYHO JOCTyIHBIE oOnavynbie Texnonoruu (Google Docs, SInaekc Auck U T.1L.);

— [IPOrpaMMHbIE KOMIIIEKCHI C OTKPBITBIM UcX0HbIM KostoM QGIS, PostgreSQL, PostGIS,
R u Hadoop.

0) nH(DOPMAIIMOHHBIE CITPABOYHBIEC CHCTEMBI:
— DJIEKTPOHHBIN Karajor Hayunoii O6ubnuorexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system



https://ru.coursera.org/learn/spatial-data-science#faq
http://www.esri.com/ru-ru/home
http://www.dataplus.ru/support/catalog/index.aspx
http://www.esri-cis.ru/
https://www.arcgis.com/home/index.html
https://www.google.ru/intl/ru/earth/
http://gis-lab.info/forum/
http://gis-lab.info/docs.html
http://www.sasgis.org/sasplaneta/
https://nextgis.ru/
https://www.qgis.org/ru/site/
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

— DIIeKTpOHHAs oubnmoreka (penio3utopuii) Ty —
http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlans — http://e.lanbook.cony/

— OBC Koncynbrant crynaenrta — http://www.studentlibrary.ru/

— O0OpazoBarenbHas miatdopma FOpaiit — https://urait.ru/

—9OBC ZNANIUM.com — https://znanium.com/

— 9BC IPRbooks — http://www.iprbookshop.ru/

14. MaTepua/jbHO-TeXHH4YECKOe o0ecrevyeHne

[Tomerenus st CaMOCTOSTENILHONW pabOTHI, OCHAIEHHBIE KOMIBIOTEPHONH TEXHUKOH U

JIOCTYIOM K ceTu MHTepHeT, B AJIEKTPOHHYIO MH(OPMAIMOHHO-00pa30BaTEeNbHYIO Cpely U K
MH(GOPMAIIMOHHBIM CITPABOYHBIM CUCTEMaM.

15. Undopmanus o paspadoTunkax

Joon Heo, Professor, School of Civil and Enviromental Engineering, Yonsei University
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