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The objective of the URGENT project (Urban Resilience and Adaptation for India and Mongolia:
619050-EPP-1-2020-1-DE-EPPKA2-CBHE-JP) which was funded by ERASMUS+ and implemented
between 2021 and 2024, was to promote green & blue infrastructure and nature-based solutions (GBI
& NBS) for resilient, climate-friendly, and livable cities in India and Mongolia through ICT-enhanced
tertiary education linked to labor markets & wider stakeholder circles.

Introduction

The National University of Mongolia, one of the partner institutes, has newly developed 2 courses and
revised 3 courses under the URGENT project and converted it e-course formats, and embedded at the
university own e-learning platform.

https://online.num.edu.mn/courses/course-v1:NUM+ENVI1402+2022/course/

One of 3 revised courses is “Application of remote sensing and geographic information systems to
environmental research” for a major compulsory course. The target audience are bachelor students,
life-long learners, and number of credits are 6 ECTS. The course objective is to provide knowledge
about the basic concepts of geographic information systems (GIS) and remote sensing (RS) through
lectures, and to teach its application in environmental research through laboratory classes. By studying
the course, the student will acquire the ability to develop a map using the results of research.

The course is revised by Professor Ochir Altansukh, National University of Mongolia, and >30% of
the course was revised. Satellite-based positioning, Interpolation and advanced operation on raster
dataset, Spatial data analysis, Cartographic tool and map development, Map printing, Digital elevation
model, Satellite data, Normalized difference vegetation index, and Normalized difference water index
for geographic information system (GIS), remote sensing (RS) and its application for environmental
study related 9 topics were added. The course will conduct online form that means students no longer
needed to come to the university for the lecture class. For the laboratory work, students can come to
the class, if they need. GIS laboratory will be available during the course. Most of the interactive and
self-reflective methods of teaching-learning will be applied to the course, where possible, avoid
standing lectures and presentations. All video lectures, and laboratory works were prepared and
embedded in OpenEDX based online learning platform of the university. https://online.num.edu.mn/

This course is about fundamental understanding of geographic information system (GIS), remote
sensing (RS) and its application for environmental study. It consists of 16 video lectures, 16 video
laboratory works and supplementary study materials that use in the laboratory classes.

Teaching and learning materials
For this e-course, the following teaching and learning materials were developed and revised. Herein:

Lo

Course syllabuses in Mongolian and English

Video introductions to e-course in Mongolian and English
Poster in English

Video lecture presentations — 16 PPTs and 16 videos
Video laboratory guidance — 15 PPTs and 15 videos
Key questions at the end of each lecture

Progress and final e-assessment

Collection of reading materials — 3 books

. E-learning module

10. Review of the course — 4 reviews

11. Supplementary materials

12. Accreditation document
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Also, video introductions to this course have been prepared in Mongolian and English languages and
uploaded YouTube.

~  English introduction: https://youtu.be/4ABwCIAFgHdY
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TO ENVIRONMENTAL RESEARCH

Introduction to the course
ENVI402
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ENVI402 - Course Introduction

~ Mongolian introduction: https://youtu.be/qtbJwrBKEDY
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Course syllabus

The e-course syllabus “Application of remote sensing and geographic information systems to
environmental research” was developed in English and Mongolian language using the project and the
university templates.

The English syllabus contains the following information of the course (Attachment 1):

~ Name of the course

~ Course index

~  Number of credits

~ Period

~ Host institution

~  Lecturer name

~ Level of the course

~ Course type

~ Course duration

~  Summary of the course

~ Target student audiences

~  Prerequisites for the course

~ Aims and objectives

~ The authentic tasks

~ General learning outcomes

~ Overview of sessions and teaching methods

~  Course workload, including in-class activities and independent work
~ Grading system of the course

~ Course schedule, including in-class hours, topics and type of the class
~ Course assignments and tests

~  Supplementary materials

~ List of literature, including compulsory and recommended

The Mongolian syllabus contains the following information of the course (Attachment 2):

~ Name of the course

~ Course index

~ Level of the course

~ Course type

~ Course credits

~ Course duration

~ Link to e-course

~ Developed lecturer

~ Approved body

~  Lecturer’s information

~  Prerequisites for the course

~ Course objective and significancy

~ Course content

~ Applicable learning outcomes

~  Teaching method

~ Course assignments

~ Grading system of the course

~ Course plan, including topics, brief contents, type of the class
~ List of literature, including compulsory and recommended
~  Supplementary materials
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Lecture presentations

In total, 16 video lectures with 231 slides, 8:18 minutes long and 12.0 GB size in the Mongolian
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language of the course were prepared. Only the first slides of the presentation were shown in

Attachment 3.
. . Number | Video .

Ne Subject topic of slides | length Link
1. |Introduction to GIS 12 20:55 | https://youtu.be/JFnDWbu3QDQ
2. |The real world and its representations 12 24:27 | https://youtu.be/8DukAghl3s4
3. |Geographic phenomena 12 17:10 | https://youtu.be/3xeHMkhkeJQ
4. |Geographic information representation 19 30:40 | https://youtu.be/VW5Z9luaAe8
5. |Spatial scale and resolution, organizing spatial data 16 34:22 | https://youtu.be/wia3DKXaUtk
6. |Stages of spatial data handling 17 38:48 | https://youtu.be/INaWD8riZyw
7. |Database management systems 14 35:24 | https://youtu.be/EPFSpBfDQyc
8. |Determining and mapping position, data quality 13 26:54 https://youtu.be/n9c2287zjDI
g, [Spatial referencing, 13 | 25:30 | https://youtu.be/h-ESWVI_YO0s

measures of location error on maps
10. |Satellite-based positioning 13 33:21 | https://youtu.be/1J3-ErNGOTw
11. |Data entry and preparation 14 30:44 | https://youtu.be/wm4-bTIPAds
12. Interpc_)latlon and advanced 16 32:49 | https://youtu.be/fduduBxJRko

operation on raster dataset
13. |Spatial data analysis — 1 21 51:51 | https://youtu.be/Y1m5s-FC59M
14. |Spatial data analysis — 2 13 34:43 | https://youtu.be/VVmouhmvQzY
15. |Data visualization 12 29:54 | https://youtu.be/CQ8FNRBfIJU
16. |Cartographic tool and map development 14 30:17 | https://youtu.be/jKIx ZGyVzI

Total 231 8:18

Laboratory guidance

In total, 15 video laboratory guidance with 67 slides, 7:16 minutes long and 11.6 GB size in
Mongolian language of the course were prepared. Only first slides of the presentation were shown in

Attachment 4.
. . Number | Video -
Ne Subject topic of slides | length Link
1. |Geographic coordinate, topo map 12 20:47 | https://youtu.be/ORIeauKKTKw
2. |GIS software 3 14:14 | https://youtu.be/eXQbTJEQy2c
3. |Geo-referencing of topo map 3 27:16 | https://youtu.be/GAP6QGVET7dI
3 28:29 | https://lyoutu.be/7KrvVw0eRUz8
4. |Spatial data analysis 3 17:09 | https://youtu.be/nNp8LUpL Qe0
5. |Shape data 4 26:42 | https://youtu.be/SHUCgIfb8Yw
6. |Shape data conversion 3 11:35 | https://youtu.be/N_-E6k9yWa4
7. |Attribute data 4 38:14 | https://youtu.be/9HK2-LK--uU
8. |Attribute data analysis 3 11:20 | https://youtu.be/MFry8NLFXe0
9. |Map development —1 3 14:35 | https://youtu.be/q380XhhkflA
10. |Map development — 2 3 17:25 | https://youtu.be/irArmYOC9Ew
11. |Map development — 3 3 11:56 | https://youtu.be/ppkFYE3gAhA
12. [Map printing and wrap-up 3 28:02 | https://youtu.be/ffimNFjwKhs
13. |Digital elevation model 4 18:11 | https://youtu.be/jKgz5EQ49V(g
14. |Satellite data 10 26:44 | https://youtu.be/agS6RQFAdSA
15. |[Normalized difference vegetation index 5 17:00 | https://youtu.be/7wMBJdIJ40g
16. |[Normalized difference water index 5 10:07 | https://youtu.be/DsJQv70Y1JU
Total 74 05:40
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Key questions at the end of each lecture

Key questions of each lecture topic with answers in Mongolian language have prepared and written on
the e-module of the course. In total, 38 questions with answers are developed. Attachment 5.

=)

Lecture topic Number of questions
Introduction to GIS 1
The real world and its representations
Geographic phenomena
Geographic information representation
Spatial scale and resolution, organizing spatial data
Stages of spatial data handling
Database management systems
Determining and mapping position, data quality
Spatial referencing, measures of location error on maps
10. |Satellite-based positioning
11. |Data entry and preparation
12. |Interpolation and advanced operation on raster dataset
13. |Spatial data analysis — 1
14. |Spatial data analysis — 2
15. |Data visualization
16. |Cartographic tool and map development
Total

©|0 NP0~ WIN =2
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Assignments

Course assignment consists of three parts, such as progress, final and skill tests. Questions of the
progress and the final tests will come from the core study book, namely “Principles of geographic
information system”. The skill test will score on the basis of quality of the individually developed map
which students work entire laboratory classes.

Progress assessment with 10 questions (20%): based on the mid-term exam after the 7th
lecture class when completing chapters 1-3 of the core study book — Attachment 6

Final assessment with 10 questions (30%): based on the final exam after all lecture class when
completing chapters 4-7 of the core study book at the end of the semester — Attachment 7

Skill test (30%): based on the quality of the individually developed map at the end of the
laboratory class — Attachment 8

Reading materials

For this course, 3 reading materials, including a core study book, a laboratory book and a
recommended book, which are important to this course, were collected and all materials embedded in
the e-course.

1.

2.

3.

Altansukh.O and et al, (2016) “Principles of geographic information system”, editors
Bolorchuluun.N and V.Battsengel, 2nd edition of translation of ITC course book, NUM Press,
Ulaanbaatar, pages 347, ISBN: 999733220-2, in Mongolian.

National agency for geodesy and cartography, (2001) “Legends of 1:25000, 1:50000,
1:100000 scaled topo map”, editors Sanjaajamts.J and Oyunchimeg.B, The color printing,
Ulaanbaatar, pages 72, in Mongolian.

Amarsaikhan.D and et al, (2014) “Application of remote sensing and geographic information
systems to natural resource management”, Admon Press, Ulaanbaatar, pages 168, in
Mongolian.

Only front pages of the reading materials were shown in Attachment 9.
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This course can be taught not only in-class, but also online form. Whole course is converted to online
format and embedded at the university own e-learning platform.

https://online.num.edu.mn/courses/course-v1:NUM+ENVI1402+2022/course/

E-learning module
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Course review
After course development, it has been reviewed by the following stakeholders. Herein:

1. Internal review — According to the internal regulation of the university, revised/developed
course is reviewed by internal reviewer who was appointed by the department. Attachment 10.

2. Partner university review — One of two partner universities was reviewed the course.
Attachment 11.

3. Employer review — Depends on syllabus and its curriculum, one of the most important
employers needs to find and asked to make review the syllabus. Attachment 12.

4. The EU review — According to the quality assurance policy of the project, an appointed
reviewer checked all materials of the course using 9 criteria. Attachment 13.

In compliance with the reviewers' comments, the course was revised.

Supplementary materials
For the laboratory of the e-course, the following additional study materials were provided:

1. ArcGIS 10.1 software with key has been installed to laboratory computers
2. Animage of UTM zones of world and Mongolia is provided to the students’ lab work.

Attachment 14.

Accreditation document

The content of these courses is compared to the same or similar course content of the world's top 100
universities, and has been improved by review from employer, department, other university and
European Union project expert. Also, it was taught in the 2022-2023 academic year as a test, and
students were asked to take a survey at the end of the course.

At the meeting of May 31, 2023, the Program Committee of the Department of Environmental and
Forestry Engineering discussed the e-course and concluded/accredited that they can be used for further
study programs. Attachment 15.
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SYLLABUS:

Application of remote sensing and geographic information
systems to environmental research

Course name: Application of remote sensing and geographic information systems 1o
environmental research
Course indea: ENVI402
# ??f;.: MNumber of credits: 6 ECTS3 MCTS
A Penod: Fall'Spring semester

Host mstiution | MNational University of Mongolia, School of Engineering and Applied Sciences
Lecturer Professor Ochir Altansukh

Level Bachelor course

Course type Major compulsory course

Course durstion | 16 weeks

L Revised course, previous version was developed in 2015

E-course link hitps: Yanline pum.edumn/courses/course-v LNU M ENV A2+ 202 course/

Langunge Available in Mongolian language. only

Summaury

EEOF 00
{
E

This course 15 about fundamenta] understonding of geographic information system {GIS), remote
sensing (RS5) and its application for environmental study. Il consists of 16 video lectures. 16 video
laboratory works and supplementary siudy matenials that use in the lsbomtory classes. The following
: contents are included in the lecture: introduction to GIS. the real world and representations of it.
@ geographic information and spatial data types. organizing one’s spatial data, the temporal dimension,

data processing systems, sioges of spatial data hondling, datsbase management sysiems. metadatn,
aima determining and mapping position, data quality, spatial referencing. measures of location error on maps,
— satellite-based positioning. In the Inboratory, GIS-RS upphc:nu:ln topo map, HPZILI:IJ. visualization, spatial
GEFT data charactenistics, motadata, map development and satellite image processing arc included.

a
ol

Target student andicnces

~ Bachelor students who are majoring in environmental science, environmental management.
~ Open for life-long learners who are interesting G135 and its application at the fundamental level.

Prereqguisites
Pre-required courses:
. Environmentzl scicnoe ENVI200
2. Environmental monitoring ~ ENVI301
Parallel course {only suggestion):
I. Environmental modeling ENVI404

Adms and ohjectives

The course objective is to provide knowledge about the basic concepts of geographic information
systems ((G15) and remote sensing (RS) through lectures, and to teach its application in environmental
research through laboratory classes. By studying the course, the studemt will acquire the ability 1o
develop a map using the results of research.

‘}.'U
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The authentic tasks

The authentic tasks are:

~  Read the core study book of the course and answer self-testing questions of each section
~  Install AreGIS software for the lnboratory class and download the provided dotaset
~  Independently prepare a visual map using the datasets and snow it at the end of the course

Gieneral learning outeomes:

By the end of the course, successful students will:

~ geopmphic information mnd spatial data types
~  the temporal dimension

-~ data processing systems

Knowledge ~  database management systems, metadata

~ data guality

~  =spatial referencing

~  satellite-based positioning and etc.

~  self-learming

~ team working

~ lenming in practice
~  technology literacy
~ lifelong leaming

~ practical application

Comprehensive

~  organizing spatial data
-  determining and mapping position
~ developing mep

~ satellite image processing

Application

~  spatial data analysis
Analysis ~  temporal dota analysis

~  creativity

~  data gathering and combimng

Synthests ~  visual map developing

Overview of sessions and teaching methods

The course will conduct online form that means student= no longer needed to come to the university for
the lecture class. For the labomatory work, students can come (o the class, if they need. GIS Inboratory
will be available during the course. Most of the interactive and self-reflective methods of teaching-
leamning will be applied to the course, where possible, avoid standing lectures and presentations. All
video lectures. and laboratory works were prepared and embedded in OpenEDX based online leamning
platform of the university.

~  video presentations

Leaming |~ group and independent work

methods |~  project based leamning

~  data analysis

Week 1: Introduction to GIS

Week 2: The real world and its representations

Week 3: Geographic phenomena

Course | Week 4: Greographic information representation

outline | Week 5: Spatial scale and resolution, organizing spatial data
Week 6: Stages of spatial data handling

Week 7: Database management systems

Week B: Determining and mapping position, data quality

?‘@ Eroxmurs CEHE projees: Urbar Resilience amd Adapration far fudia avd Mongodia 2|1
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Week & Spatial referencing. measures of location ermor on maps
Week 10: Satellite-based positioning
Week 11: Data entry and preparation
Week 12: Interpolotion and advanced opemtion on raster dataset
Week 13: Spatial data analysis

Week 14: Data visualzation

Week 15: Cartographic too] and map development

Course workload
The table below summanzes course workload distnbution:
Activities Leamning outcomes Assessment “'{'ID'”““J‘"
In-class activities — 50 hours
Lectures Understanding theories, concepts. methodology Class perticipuiion 16
and tools
Modemated in-class Understanding various contexts and common "
discussions preblems in GIS/RS application Class participation
! Understanding various contexts and common| and preparedness
Homework : S e 3 N s
] problems in GISRS application to environmental|  for discussions 3
assignments shudy
Wﬂr'hl.“g and _dl.li:::_ussu:m Understand  step-be-step  approach o each Class  inn
of video guidelines b e contribution to 3
for lnboratory o discussion
. - Measure studenis’ knowledge and understanding Indivedual
Examination - : 4
at the end of a course assessment
{Independent work — 100 hours
Ahility to collect, create and imterprel spatio- Chiiatity af gro
Giroup work temporal data, to analyre datasets, and to apply ':w:rri:g P 4
the theoretical knowledge to the prachice
Ability 0 determine spatial data types and the -
Ass temporal dimension, to process spatial data, to Q::alj.li I:II:- 20
TNENETRCH develop metadata, to check data quality. to Ry =
3 ; 2 presentotions
determine spatial referencing and ete.
Ability to interpret data, to develop and visualize it o
Map development map, to apply different types of spatial data, to [:.Putlc:j}' o 3
apply the theoretical knowledoe to the practice pH
Ex . Measure students’ knowledge and understanding Individual 4
2 B at the end of a course assessment
Elcaming Ability to lcarn individually Amwerealey: | 54
i gquestions
Total 150
Cirading
The students” performance will be based on the following:

Assessment

2
-\'.:_

Eranmmus 4

Urban Resilience and Adaptation for India and Mongolia:
curricula, capacity, ICT and stakeholder collaboration to support green & blue infrastructure and nature-based solutions

CRHE project: Urban Besilience and Adaplation for fedie and Mowgalia

~ Attendance (20%): based on walching e-lenming videos ond answer the key
questions of each lecture class
~  Progress assessment (20%): based on the mid-lerm exam after the 7* lecture class
when completing chapters 1-3 of the core study book
~  Final assessment {30Po): based on the final exam after all lecture cless when
completing chapters 4-7 of the core study book at the end of the semester
~  Skill test (30%0): based on the quality of the mdividually developed map at the end
of the laboratory class

3l|.:I
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9094 A- [ 34
AGS-10) g9 B |31
Evaluation | B{(7.0-84) | Evalusion |.. 00 | |33
EU system | C({5.5-69) BN system ?E]_':r.; (ol ]g
Di{40-54) 65-69 D 14
Hil-nd D- (1.0
0-59 F 0.0
Course schedule — Lecture
: Class
Week Topic Yo Content
| |troduction t GIS 7 Nutu_.rsll phr:n_um:nu_ GlS definition, spatial dats and
geo-informalion
g (The real wodd and it 5 |yggling mp, datsbase, spatial datibuce
representations
] Geographic phenomens definition, different types of it,
3 |Geographic pheviomena z peopraphic ficld and obiect, boundary
iy i . Regular ond irregular tessellation, vector representation.
4 L'mj"_mph'c. ntonmation 2 |wpology and spatial relationship, representations off
g R peographic field and object
5 Spu.iiu.l ._'i.E'ElL' J.:I.Tl.d. resolution, 7 SF:alc nFld resolution, organizing spatial data, temporal
oreamzing spatial datn dimension
. R : . Spatial data caplure, preparation. storage  and
: 2
6 [Stagesofputul dees hindimg | 2 maintenance, spabial analysis and presentation
Allernatives for data mansgement, relational data
7 |Database management systems| 2 |model, querying the database, using GIS and DBMS
together
8 Determiming  and  mappmg| . |Accuracy and  precision,  atinbute and  temporal
position, data quality " |accuracy, spatial referencing svstem
g Spatial .n:l'l:'r-.'nv:jng, measures| Spa_tiul. rcf:rlrm:.ing system, frome and dawm, map
of location error on maps projection, location ermor on map
1D |l bl pieiing 3 Absolute, relative and network posiioning, positioning
technology
. Spatial data mput, digitiring, data check and repam,
s 2
H | [Decntiy sl prcpetation ~  |combining multiple data sources
02 Interpolation and advanced| . |Point data transformation, advanced operation on raster
" |operation on rasier datasct " |dataset, filtenng, computation of slope
. . Retneval, classificetion, measurement and  overlay
13 |Spatial data analys:s — 1 I
functions
14 |Spatial data analysis — 2 7 Nl:ir,p'.hhl.:lrhuud._prm;imity. spread, seck computations,
. network analysis
15 |Data visualucation 2 |GIS and map. visualizatton process, carlosraphy
I Carfographic tool and map| . [Mapping of qualtative and quantitative data, lerrain
development ~  |elevation, bme senes, map cosmetics and dissemination

Course schedule — Labosratory

: Class
Week Topic ey Content
Introduction to geopraphic coordinate sysiem,
1  |Geographic coordinate, topo mep 2  |topo map inmterpretation and information on the
map
2 |GIS softwarn: 2 |ArcGIS software and its functions

rEk
'.r.,-:?

Eranmers CENE progecs: Urbar Rexifience and Admmation for India and Mooagolia
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3  |Geo-referencing of topo map 2 |Topo map geo-referencing using 4 and 9 tie poinis
4 |Spatial dats anslysis 2 Prjn.'mr'_r analysis of spatial data. merging. clip,
buffer xone
5  |Shape data 2 |Creating shape dato, geodatabase
: ; Converting shape data between AmeGIS and
i 3
6 |Shape data conversion 2 lenaue Farth
- Nominal, ordimal, mterval, ratio data values,
1'1, * =] -
L ina— ~ |tabular dataset
% |Afibiie dets aeliiis 3 sthSEJFa] analysis of attnbule data, convert it info
Excel software
9 |Map development — 1 3 Tll:'mp-:_:lra.l. representation,  thematic  map,
visualization process
Visualization types depend on data type, Beriin
; _a -
. ilpdevcliy b= - categories, visual varables
Map cosmetics, title, scale, north armow. image,
1 |Map deviclapeeal — 5 2 legend. projection, bibliographic information
s Prepare disital map to print version, convert it into
[2  (Map printing and wrap-up 2 imnI;:c EJEH o
11 [ Digital clevation modc] 2 ]nu-:!du:.unn to DEM. download it processing,
spplication
14 |Sateltite dats 3 lnlr':u:!ucu_nn to satelhite data, download it band
combination
15 |Normmalized difference vepetation index 2 _Inl.rcu:l.ucu-c?n iy, NENL W puodces -sad
- interpretation
|6 |MNormmalired difference water index 2 _inlmduuu:_rn to. NDWL its process and
inferpretation

Course assignments/tests

Course assignment consists of three parts, progress, final and skill tests. Questions of the progress and
the final tests will come from the core study book, namely “Principles of geographic information
svstem”. The skill test will score on the basis of quality of the individually developed map which

students work entire laboratory classes.

Supplementary materials

The following study matenals will be used for the course.
~  ArcGIS software

~  Topo map

=~ Satellite image

Literature

Compulsory:

l. Alansukh.O snd et al, (2016) “Prnciples of geographic information  system”, editors
Bolorchuluun N and V. Battsengel, 2nd edition of translation of ITC course book, NUM Press,
Ulzanbaatar, pages 347, ISBN: 999733220-2, in Mongolian.

2. MWanonal agency for geodesy and cartography, (2001) “Legends of 1:25000, [=50000. 1:100000
scaled topo map™, editors Sanjasjamis.] and Oyunchimeg B. The color printing, Ulaanbaatar, pages
72, in Mongolian,

Recommended:
3. Amarssikhan [} and et al. (2014) “Application of remote sensing end geographic information
systems lo natural resource management”, Admon Press, Ulsanbaatar, pages 168, in Mongolian.

ot
et
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Attachment 2: Syllabus in Mongolian language
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XUYIIJIUNH TOAOPXOMJIOJIT

ap: Xyprrarse Gyvil opes CyIaIram milnaac ranian oy G rasapayiia

Nouraniie B

MUTFULTHIH CHCTEMMB R XHIT

Application of remote sensing and geogruphic information svstems o

environmeninl research

Xwrrumiis nuacse: ENWVI402
Xurruamiin anrmaan: Baxanaap
Nirryuimiin Topeo: Moaprosmiis 3J8ABAND CYILTAX XIYE00
Xwruamiie Garu war: 3 Gbu
neKL 2 bu
CCMHHIP 0 b
naboparopn 1 B
Cyanax yampan: Byx ynnpax
Houdiir xyvaacus roo: 6
s swrsaa: Bypan uaxus ki

https:'online. num.edu.mncourses’course-v N LM+ ENVIZ02 -+ 202 Y course!

bociosepyyacan:

Bypanmxyys =
R Tanxim Barmmity #ap, momn, 33par lapem yoar
: | Kypoame Oyil opsi. ofu . - I
XIIVHC | ettt i | O-ATTHOYX, ipoeceop 2 —t i
Josmwaopen;
Bypanpmxyys cyponvas’ | Kooy vk Xetenbepuity o1
TIHXMMMITH XeTendepii | JoBmeopoasH AOPOOHL! TPkl Iopein yeoar
A3 XOPOOEHE! H3IP AVPUILIE OVHOO HIP, O, RpEr

NBOOM T-mim

xaTenbopiily 150 Xopoo

Y. Conomaarsa, mpodeccop

XYM

XeTenlepuil 130 Xopoo

C-wites J Banbawan, 133 npodeccop

baraacan:

Mioauite xerentepuic MYHC-uie XIDYHC-uin Xereabepmia a3a xopoos 20..... OHBL ...~
CAPBIH ......-HEL QIPHAH XyPIALP X datias:
Tamra

_I_'P'r" Shoverrar e Monamy yrosy SO cyRIpIm SRR FVP aMSITEE S EIANTAIRT MACHIRTAN Sronmy, e oo

Tk | ey
s

nx duridar - DRGENT mocmin xppaam darowcpyiane
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Nirsrwwn 2aax Garm napein sMTrr;

Tomxunmitn nap:
Barumiin sap. won 33par:
Yrac:

L seme mryyaan:

Elpoa:

Jorneree arex rapar, Uar:

Laxime xyyaac:

Xypoanau Ovil opuiH, oitd HHHECHEPUTVIHAE T

DL AnTancy . npopbeccop

D IOI00E

altansukhisxess num. edu mn

3-p Daitpym 313

Bpep Gyp 09:00 - 18:00

htrp/fseas num.edu.mnddep/defe/aboutusiieachers/ | 28 detail/

Tomxinitn Hap:
Barumiin wap. won 3apars
¥1ac:

Dlaxsem myyaan:

Bpea:

IeBNares arex rapar, uar:

Daxsm xyyaac:

T3 aH9sMin  rogoproinonter 2020 ona Sarmerscar CMWMYHC-nim naxusm oyprarrmsn typ
HypaM'-sir DapUMTARH DOIOBCPY YIRS,

Jorymr G Moweer VIcsia om XN STIPRIN VY QPRSI S I AT uig, myyd du:mm.l
Ty fatidas « IRGENT mecanin ypcwed NI 2
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XHYITHAH 3A0NAME XOUIEOO
Ehade y3c3H Gaiix XraaidE HIp, HHIeKC:
. Xypoanau Oyii opuns cyanan ENVI200
2. Xypoanau Gyil opuHEl MOHHTOPMHT ENVII01
FaporuyyIsH ENs] TOXHPOMATON XHYOFIHITH HID, HH ISk

3. Xypoomau Oyil opuus sareapuan ENVIL04

XHYIYVIHAH 30PILITO, AYM XOJIBOT100

Tye xuaaanmuiik I0PHATD HE rasapayid sagsumniin cucres (IMC) Gonows safinase TAHARH CYUIANLLH
{3TC) yHoooH ofnTOATYYIEHE TRIADP MCKUHAH XHEOUEIP MILI0 OEK, TIAIpHEE xypasosd Gyl
DpuHED CYAANMEAH Jaxk XIPI00 NaBOoparopitie XHMOUIER  CVPUEE,  XYPORTIaHEE  HagBaphr
IEIMIIY YA IOPHATOTON. YT NM9enilc cyUICHaap CYPLIUArY CYIANTEAHEL YP OYHT LHIIEH

THIPEIH IVPar GOI0BCEY VAT YAIBAPGIN ITIMIIHT,

XU UTHAH ATYYITA

Tye xuvaan e FTMC-3TC Ga myyunil xaparmss racsn yugesy xoép xacrsac Gypasas. Ixunit xacarr
IMC-pitn Tannmuyyira, bogur eproiy Da TyyHUE Aypoi, rasapayill MUt Jypoia, opol
2AiiH BrerIniir wxtod Gafryynax, uar XyIUAIHE XIMEIC, ererjen GoIoBCpyYIEY CHOTEM, DpoH
il erertel DoNoBCpYYIATTHHE y© WATYVA, MYIUIANAH Casr YIHPSEX cHOTOM. MCTA erermed.
Daitpaan Topopxoiinont On aypar gm:p Oyyararr, ereriaMiH 4MEHAP, OpOH ailH NARNACAL, TEIPLEH
TVPAT J33pX Dafiprnanuy anianr Totoproiinod, xHiisan qarvvi oyvpricas Gafipuinn Torroox CHcTeM
racad aryyvirasp opto. Ymaax xacar He PMC-3TC-mite xoparnsa, Oeitp 3yiin aypar, opoH saiin
GYpCial, LIHHE HAHAP, MOTE M3, TEIPRH 3ypal DoOOBCPYYALNT, XHAMIA Jaryyiikd Mg
GONOBCPYVIMLAT M3C3H Ay YRl

Thes subject s divided into two sections, namely geographic information system-remote sensing and
its spplication. The following contents are included in the first sechon: miroduction to GIS, the real
world and representutions of it, peogmphic information and spatinl dota types, organ@ing one’s spatial
data, the temporal dimension, data processing systems, stages of spatial data handling, databose
maonagement systems, metadata, deferminmg and mapping position., datn quality. spatial referencing,
measures of location emmor on maps, satellite-based positioning. In the second section, GIS-RS
application. topo map. spatial visualtration, spatial datn charscteristios. metadotn, map development
and sutellite image processing are included,

XEY33P DI3IMUIX ML, HAABAP, J1ATAI
Tye xuremomir cyaanesaap CMO-nin cyvps Magmrmiir 3mesimsxHid 33paras Ty yHHEr oy JanrmaH
wpymd Arc(GlS nporpammbr AHXEH [MATAHI SUIMEEAN AP, ARAMC onk andd. Ownoasth
MIMNICHIAH XYBRI NHYIANHEH BryyAra xocwrm Ouucsd sopnwyyamir CTazapoyiin sousonmeiis
cHoTeMuiin yuEe” yHacyH cypax OuunrT cyyvpunas ome asdn. Y1 odounws sogoeuir FMC-udis
epreq xapariarier ArcGlS mporpasun cyvpiizH JEpEx UPEKTHE VP HalBapyyIblD 3MIIGH,
Ty yHHIAT XyposieH 0yil opuHE CY AR aUINCNE cyYpHa. Y yHI:

~ AmcGIS oporpasMelr FOMIBETEPT CYYIIEN, NPOIrPAMMEIH AHXBH MATHEL YRLLTYYIMAT Cypax

~  D'azprau aypart Galip ayiis xonGorren 4 Ga 9 waruiiy coTeaaap i

~  lar, zypaac, Tanbaiis MUHATIH ratapayily 0MC YIS0y e ayparax

=~ JIHmuTais KHibE, TOOH M3AFI Yyorin

~  Opod mitd M313300MHH CAH JYOIa, TYYHIIC M3 MYy

~  baffpnan Torroox cHcTEMHIH X3P

~ T'aapwn svpar Goaoscpyynax
= XHiiMam JaryyIsH M3133 AIHEIEH OPUHED CY AN XU

1 Shomrray S MURALE LRCEN TON PR S04 VP ELARCTETRY SOfLTEINTITL MaCHIRray snany, mypmwt docar
by | marmyor docer - DEGENT mocmian xyposm Sornsecpyam 3
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Cyprax Gonos cypax Yil 581 Hb UINBL TOET CYPIUITEE Apro Gapind Tyaryvpms Oa neku, XapuiiaH
HpHA, CoMHHAP, GHe fAanT, TaMmaH OHYIOT, CYIAATAE TYELGTIEN, MIAI LYEIYYASX, TYYH1 aHanmns
WX, MUTTT0L TABHX F3X M3T QUI0H X3003p0ap ssaraHe.

XHYYLTHITH JIAATABAP

Jesuniiy xuysan Dypriis Tercrana Tyxais cCaIENHE ofinronTer Satwrrax Tyaxyyp acyyaryya daitran
fGerao] CYPLILAITA] TyYYHL XapHYACHAAD SapHill ManIriir Gomeyynn. JlaGoparopuits X iy
RaanraRpsl cypatiarcay Gue Jaan ryfiuTrx berees wHroEsp mabopaTOpHiTH XM INiE Tercren
FEIPEIH IYPAr DOAOBCPY Y CYPHA.

XHYYLIHAH YHYIT ) | HpLL. HEN, BIAACEIT)
Japansx xanGopyya:p cypaiuaryisi M3 A0, VP SATBAPLIT YHUIHD. Y yHA

. Hpu Syeoy xuumn xanmanT

2. HAsums wanrarr

3. ¥puynisapuy manrant

4. Yaupnws manrant

Hyrmax ayin Daoo Tniinbap

Hpu 20 |Haxese xeqa300n XAHALTTARD YHIAHD.
Anigean wanraar 20 [TMC-mits ofnrommes Dorsoyyhzon oypax onsraiis 1-3 Oynor
Vimprss wmaaranT 30 UMC-pis oironrmes Dansyviaax, oypax Onurmie 4-7 Oyaor

IMC-nits xaparnasuui yp waisaprr Gorsyynax. nabopatopuin

¥ peapan ykraay | 30 XHHFIIHAH TOICran raspei 3ypar Goaoscpy viaiTasp YHIIHs.

Huiar 101

XHYY WL AIIHTIAX HOM, CYPAX BHYTHAH BATCAAIT

Yuacon cypox GuHur:

. O.Anmancyx Go Gvean, (2016) “Toapayis somyvuimHis cHCTEMHAH YHIXC”, PCIaKTORYYD
H_Banopuynyys 6a B.Barusaran, ITC cypax Guarafin opayyarss xoép aexs X, MYHC
mpece, Yoaantaatap, xyyasc 347, ISBN: 999733220-2, Mouron xan.

Yoicwm reogeas, sypar ayitm tazap, (20001) “Baiip syiin 1225000, 1:50000, 1100000
macirrafitai sypridin Tomeéoncon e pegakropyyy A Camkamsamn, Ga b Owyaunsar,
Burat xaenan, Yiasanbasmap, xyyvaac 72, Mosroa xoan.

]

Hasarrop yHmmsx som:
3. N Asmapcaiixen Oz Oycan. (2004) “3afimaac Tanpgas  cyonan, rAmpIyiH MAIEULIHAH
CHCTCMEAD Dafiranuiiy HeeuniH McHeSMeHTI] aarmmx He™. Ajsod mpece. xyyiaac 168,
Moo xan.

CYPIANTAT AINNNTAX MATEPHAT:

ArcGIS nporpans

Baiip ayiin sypar

bafip 3yt 3ypruiis mnasmer

lMeoaeaniin coabingon, eHABP TVCIAMMAH H3reH Torronuosr Getnax Tvxaii 3T-wm rorroon
Xuiinoao garyy ke Mg

bl ol ey

s Do So Mouser 10N Tem SPFPEN SETPRKN VI BESEIRN SeIme Tl SRR widwap, myped docan
:Eb moniye Gatides - RGENT macamds cyproosd Goamecies. 4
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Jdesuniin xwayan:

f) - -
Nyyzonuiin ey Camaniin arvyira Har
XOHOT
s Bafiranuiin womc yasraan, [MO-nis togopxoiiaorr,
1 |IMC-mitn yanprean 7 2
OpPOH 2aiH arerio Ba Feo-u3maan
5 |Boawr epresmu  Ga  Tyywmii{3arsapunan, raspes Iypar, MyTOAmMiEH ca, opod| .
T |aypemsn 3AMN MAIILIHAH COH B
= Mamapayiin oM yOCLIEAT  TOTOPXOM0N, TYYVHHN
3 |Fazapayiiu sosc y3argan P e g Ty 2
xabapyyL. Tantail, olbekT, XU xaram
Hurag xyeaarr, swurd Gyc Xysaant. BcETop Ayponan,
4 [Mazapayiis soagonaniin aypoon [Tononorn G2 opos saite xamaapt, razapayiin tanaim| 2
AYPCIE, O0LEKTEIH Sypoiig
5 Macurraf 6a usrrpan, opou saitu(Macurrab 6a usrrpan, ereramiin soxsod Galiryynanr|
QreraIMir oo Daliryyiant  |[Ba uar XYFLUanHe XIMECTC =
X MMC-uin HEILTIL,  OpOH  33EH  9rerLIHEd
Opon LT erarzen| ,':I’:' g P s
£ UYTIVYIra, GTTa, XuArananT, SuurianT, opox sais)| 2
GOADBCPY YT cHt
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Attachment 3: Video lecture presentations — only first slides

Topic 1: Introduction to GIS: https://youtu.be/JFnDWbu3QDQ
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IMaxnm aexn 1: TMC-niin yauprraa

Tyaxyyp yee:
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Topic 2: The real world and its representations: https://youtu.be/8DukAghl3s4
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Topic 3: Geographic phenomena: https://youtu.be/3xeHMkhkeJQ
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Topic 4: Geographic information representation: https://youtu.be/VW5Z91luaAe8
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Topic 5: Spatial scale and resolution, organizing spatial data: https://youtu.be/wia3DKXaUtk
iy EE-SSE MR e 3) @9 X

Urlran Resilience snd Adaptating for Dnsdis and Mangalia:

eurricula, capacity, ICT and stukeholder collahoratinn 1o sapport green & blae infrostracure and soture-hasd salatios,
LR T AIANS0-EFP-1-2020- 1-DE-EPPRAT-CEHE-TF

DE

il
%

XYP23I3H BYil OPYHBI CYIAJITAAH/
3AMHAAC TAI;I_I[AH CYIUIAJIHBA TA3AP3YHH
MIA22JIVITMUH CUCTEMHHH X2PI2IJI29

Haxam aexn 5: Macmra6 6a HArTpad,

OpOH 3aiiH ererIJINIH 30XHOH HaliTyyIaIT

Tyaxyyp ypae:
Muacuiinad, sazmpan, cazap3yin Maioaitn 6oioH oGbeXINEH OFDCTAT, Ja2 XVCayaaHs TaMHCIIC

LRl [={c} < 1C)

N Tipodeccop OUAPETR ATTARCYX
5 I Moaron ¥acem Hx Cypryyis
bif s2//online oo edo.min‘courses/course-v1 NUMHENVI402+ 2022 /conrser =
- &
SRR S s . e RGN

& Tipodpecenp O Aramcyr, Mowrax Vacn Hx Cyprvm sy s rmble e ey v e s b

Topic 6: Stages of spatial data handling: https://youtu.be/INaWD8riZyw
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Topic 7: Database management systems: https://youtu.be/EPFSpBfDQyc
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Topic 8: Determlnlng and mapping position, data quality: https://youtu.be/n9c2287zjDI
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Topic 9: Spatial referencing, measures of location error on maps: https://youtu.be/h-ESWVI_YO0s
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Topic 10: Satellite-based positioning: https://youtu.be/1J3-ErNGOTw
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Topic 11: Data entry and preparation: https://youtu.be/wm4-bTIPAds
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Topic 12: Interpolation and advanced operation on raster dataset: https://youtu.be/fduduBxJRko
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Topic 13: Spatial data analysis — 1: https://youtu.be/Y1m5s-Fc59M
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Topic 14: Spatial data analysis — 2: https://youtu.be/\VVVmouhmvQzY
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Topic 15: Data visualization: https://youtu.be/CQ8FNRBfIJU
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Topic 16: Cartographic tool and map development: https://youtu.be/jKIx_ZGyVzI
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. BO20200UiN WX Sanap, i ypacial, i SYPANA, HaR Xy2ayaais sypaia,

—
a s
-

Lipogeccop Ouupsan Adrascyx
Monrax Yacnm Iix Cypryvas

TFROCEEBOF00 ARE
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B NIVTIC, Sn gronsiy xyy ameng CaMrasacen. e b-::?&&‘l
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https://youtu.be/Y1m5s-Fc59M
https://youtu.be/VVmouhmvQzY
https://youtu.be/CQ8FNRBf9JU
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Attachment 4: Video laboratory guidance — only first slides

Topic 1: Geographic coordinate, topo map: https://youtu.be/ORleauKKTKw
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XYPI3JI5H BYH OPYHbI CVIAJITAAH/L
3AMHAAC TAHJIAH CYIUIAJ BA FA3AP3YHH
MIIIUIMHH CHCTEMMHH X3P3IU13)

IMaxnm ;1aboparopn 1: I'azapsyiin conGunon 6a Gaiip 3yiiH 3ypar

Tyaxyyp yee:
Fazapzyim corbuyoa, UTM mveeae, 6aiip syl sypaz, 6aip 3yin Xo1001m, MaGIIHu Oypeart

Hpodgeccop Ommprin AJTancyx
Monroa Vacws Hx (,Tpry\m,

SFEOESOF00IRRE

RCEN
© MYHC, 6ys >puuir xyyanap asranacas. o X

© Mpogeecop O Aaraueys, Moursa Vaesuu M Cypryyan

Topic 2: GIS software: https://youtu.be/eXQbTJEQy2c
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\mlm—rmnmmwn aad Moogolia
kehedder collabaratinn (o vupport grovn & hioe infrntruciore snd aatre-baved solusions
T TS0 E PP 030 1 DE T PPKALC BHEIT

XYPII3H BYH OPYHBI CYIAJTAAHA
3AMHAAC TAHJIAH CVIUIAJI BA TA3AP3YHH
MAIVLIMHH CUCTEMUMMH X3P3I193

Haxum aadoparopu 2: I'MC-niin nporpaMM XaHramMmx

Tyaxyyp yee:
AreGIS, e3o3eunncsn svpae, sypeuiin matiaan

J Marmerp Monxey.Lois Jux-Yyp
Mouroa Vacun Hx Cypryyas
https2/‘online.mum.edu. LNUM=ENVI402+2022/course’

& MYHC, 6yx spewdie 1yy:imap sanrasscan. The Bloepete Consmnson sgpert
& Mpodeccop O Axrameys, Menraa Yacnm Hx Cypryran il s6rhn mhors, 22 e 2 wbich sy
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2
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Topic 3: Geo-referencing of topo map:  https://youtu.be/ GAP6QGVET7dI
https://youtu.be/7KrVw0eRUz8

A cagmci
LR 2 CRAR TP - 3000 I'IF FPPK'«!-{‘&’IIFJP

XYPI3JI9H BYH OPYHBI CYIAJITAAH]
3AMHAAC TAHJAH CVIJIAJI BA TABAP3YHH
M3I33JJIMAH CHCTEMHMH X3P3I7133

Haxum nadoparopu 3: Tonwo 3ypruiin Gaiip 2yin xondonr — 9 wsr

Tyaxyyp yec:
FBatip 3yt xonbomm
kL Marmerp Mamxcynamits 3ux-Yyp

FOESCF00 A RE

LE0L 1 Monroa ¥acen Hx Cypryyans
GifT btips:/ontine num edu. fmn/courses/course-vI NUM+ENVI402+202 2 /course’ Ny
€ AIVHE, fyx spoui syymap Laursadeas. SR
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https://youtu.be/0RIeauKKTKw
https://youtu.be/eXQbTJE0y2c
https://youtu.be/GAP6QGvE7dI
https://youtu.be/7KrVw0eRUz8
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Topic 4: Spatial data analysis: https://youtu.be/nNp8LUpL.Qe0
nenrer: W mes g 9 -."?..

I.mnl‘bhllum HAMMI o fur Indla -nnh-wlu_
o wupqor green & hi

apacity. KT 4
PriMih A I.I‘FKAZ-CBHI.-JP

XYP33JI3H BYid OPYHBI CYJIAJITAAH]]
3AMHAAC TAHJAH CYJIAJI BA TABAP3YHH
M3I33/IJIMHH CUCTEMHUMHH X3P3IU133

Haxnm madopatopn 4: Opon 2aiin 6ooBCpYY.aaaT

RFE D EROKR00 FARE

Tyaxypp yac:
Hacmaax, maiipax, opynst 5yc mamax
Marncrp Masxcyiamiin 3nx-Yyp

\r{onmrl !-’qcm( Hx L\«pm i
Peso

& URGENT
MYIC, fyx aprmkr xyyamp masraamzan sspontsx
© Marucrp 3 Fuz ¥y, Monrea ¥acuus Hx Crpryvan et

Topic 5: Shape data: https://youtu.be/SHuCglfb8Yw
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XYP22UI3H BYil OPYHBI CYIAJITAAH/L
3AMHAAC TAHJIAH CY/VIAJI BA TABAP3YWH
M3I33/I/IMMH CACTEMHIH X3P3I132

IMaxum maGopatopm 5: JIypc Maa39

Tpaxyyp yec:
ﬁ Opon saitt oype m3033 Gyioy shape file, gendatabase yyceamm

Marncrp Momxcyymiin 3ux-Yyp
Momran Yacsm Hy Cypryvan
littps:fonline nuim edu. mo‘courses' rourse-v1 NUMHENVI402+202 2 /course’
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Topic 6: Shape data conversion: https://youtu.be/N_-E6k9yWg4
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XYP32UI3H BY#l OPYHBI CYIAJITAAH/
3AMHAAC TAHJIAH CY/UIAJI BA TAZAP3YWH
M3/I33/IJIMHH CACTEMHMIH X3P31U133

CreeiRYE

ITaxum aadoparopH 6: Jlypc M3139 XopBYY AT

7

FE O @

Tyaxyyp pec:
ﬁ Opon 2aiin dype sadase AreGIS, Google Earth npocpamv xoopond xepsyyiam

Marncrp Memxcyaniia 3nx-Yyp
Monron Yacsn Hx Cypryyas

bl | ittgs: online num edu mn coursesscourse-v1 NUMHENVI402+2022 course/ .
.
© MVHC, figz spamir zyymop xaraaea, sl
@ Marucrp AL3nx ¥yp, Monrea Yarse Hx Crpryvas T oy
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https://youtu.be/5HuCgIfb8Yw
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Topic 7: Attribute data: https://youtu.be/9HK2-LK--uU
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XYPI3JI3H BYH OPYHBI CYJIAJITAAH/I
SAMHAAC TAHJIAH CYJUIAJI BA TABAP3YHH
M3I32JIHAH CACTEMHNMH X3P3IU193

Tlaxum nadoparopn 7: Hinpx uanapeis M3133

*OESOF 00 RBDE

Tyaxyyp pec:
ﬂ Hapasean, spanbanscdesn, wamalbapn), XaManpcan ececaIyyo, XYCHIcinm Ma033

Marncrp Meaxcyaamiia Iex-Yyp
Monron Yacrn Hx Cypryyan
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Topic 8: Attribute data analy3|s https://youtu.be/MFry8NLFXe0
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Adwpoitin s Tudbe 1o Mol
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XYP33JI9H BYH OPYHBI CYJIAJITAAHJT
3AMHAAC TAHJIAH CYVIAJI BA FAZAP3YHH
M3I33JLIMHH CACTEMHMH X3P3IU193

Haxam maboparopu 8: lllumx yanapein MI193HHIH TOOH aHAIH3

Tpaxyyp yee:
ﬁ BHauTIN CMENICNIIK GHAMNTIN TATE3pYYe, Excel npozpays pyy xepeyyramm

Marncrp Monxcyaaniin Inz-Yyp
Momoa Y1cm Hx C\-‘pr}'\ b
ol sox!

FEOESOF 00 R

O AIVAC, fyx spownify xyramap Tauraaiesn. & URCENT
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Topic 9: Map development — 1: https://youtu.be/q38oXhhkflA
v =

XYP33JI3H BV OPYHBI CYJIAJITAAH]]
3AMHAAC TAHJIAH CY/IJIAJI BA TAZAP3YWH
M3I33JIJIMHH CHCTEMHHH X3P3I133

Ilaxnm madopatopn 9: I'azpein 3ypar Gaarrar — 1

Tyaxyyp pec:
ﬁ Llaz xyzenjoanst Opperst, cIEUNTCIH JVPas, AYPErITuin YT asy

Marncrp Momxcyaniis 3nx-Yyp
Mosron ¥Yacws Hx Cypryyin
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Topic 10: Map development — 2: https://youtu.be/irArmYOQC9EW
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XYP32JI9H BYH OPUHBI CYIAJITAAH/T
3AWHAAC TAHJIAH CYIJIAJ BA TA3AP3YHH
M3I33JUIMHH CACTEMHMHH X3P3I133

Ilaxum gadopavopn 10: Tazpeis zypar d3arraart — 2

¢ OESOF 00 260

Tyaxyyp yoe:
ﬁ Brecdre6c xaMaapean OYpeIaIniin xardspyrd, Bepmunudl dpper

Marmcrp Memycyaamin 3ux-Yyp
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Topic 11: Map development—3 https://youtu.be/ppkFYE3gAhA
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. U h |l slliens ot ml.i\nhn‘lm n fur Indin and Mosgolia:
Pyt prven & biuw sabutions
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XYPIJI3H BYH OPYHBI CYJIAJITAAH/L
3AMHAAC TAHJIAH CV/JIAJI BA TAZAP3YHH
M3/I33JL/IMHH CUCTEMUMHH X3P3I1339

Ilaxum gadopatopn 11: I'aspen sypar Garrar — 3

Tyaxyyp yec:
Tapuue, Macummabd, sye e, dypeian, Manie mawdaz, corGuyot, Hov 3y
Marscrp Memzeyumitn 3as-Yyp

Momron Yiacwn Hy Cypryiyas
‘hitps-online mim edu { 1 NUMHENVI402+302 2 /course)
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© MYHC, fyx sprmite syvnmp
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Topic 12: Map printing and wrap-up: https://youtu.be/ffimNFjwKhs
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XYP33JI3H BV OPYHBI CYIAJITAAHJT
3AMHAAC TAHJIAH CVJIAJI BA TAZAP3YWH
M3I32JUIHAH CHCTEMHAHH X3P3I133

Ilaxam madopaTtopu 12: I'a3peIn 3ypar XaBJaaaT

Tyaxpyp poc:
Taspetn sypae x3eranmad Gammesx, sypean gaiin
Marncrp Meoaxoyomiin Jux-Yyp

Motiron Yackin Hx Cypryyan
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https://youtu.be/ppkFYE3gAhA
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Topic 13: Digital elevation model: https://youtu.be/jKgz5EQ49Vg
v =

TA3AP3YHH MY/DVIHHH CACTEMUHH
YHJIIC BA XOP31U19)

N
Haxnwm nadoparopn 13: Onapniiu Toon 3areap

Tyaxyyp yoe:
Oudepunwr, saceapias, pacimep siozs, SRTM
Marnerp Mouseyaaniis Jux Yyp

Momroa Yacuw 1x Cypryyas
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Topic 14: Satellite data: https://youtu.be/agS6RQFAdSA

TA3AP3YITH MY YLTHITH CHCTEMHAIH
YHJIIC BA XOPIII)

Iaxum aadoparopn 14: XeiiMan IaryV sl Myin
o |

Tpaxyppp jee:
ﬂ Auiliad Q@aViT, e3Pt oilim, 23030 ROMERATN, CReny, dotzucnel Ve, cveas, Landsat, Sentinel

2fe O EER0OFQ0RMARE

Marncrp Momzeyain w1y
Muomran Faesan Hy Cypryzvas
gl s il AN D4 MEHSH+04
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Topic 15: Normalized difference vegetation index: https://youtu.be/7wMBJdIJ40g
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e XYPIWIH BYH OPYHBI CYIAJITAAH/L

g 3AWHAAC TAHJIAH CYJLJIAJ BA TA3AP3YHH
B M333JIJTHHH CHCTEMHHH X3P3ITI93
% TMaxum aaGoparopn 15: Ypral\:m,m HopMHuH/IcoH HHIeke (NDVT)
g ﬂ 2;:::12;«"‘;»1, HAENE, VAR WVRA, XTI VIAAH MYRI, OWTW, MHIIATI
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Attachment 5: Key questions with answers
Lecture 1: Introduction to GIS

Editing: Neky 1: baratrax copun

<H> = (= ABC 123 (@ ¥

b>rMC—uﬁH CTaHAapT 2 ye WaThir COHMOHO yy?<<
[%] Map3s opyynanTt Ba banTranT

[%#] MapzsHwiA aHanuz Bywy BonoeCpyynanT

[®#] Mam3as pypcnsaT

Lecture 2: The real world and its representations
Editing: Nleku 2: batatrax copun

<H> i

1]

i= ABC 123 | iﬁ
b}MaCMTaEHH 3 TOpAWAT COHIMOHO Yy 24«

[x] Tom

[x] Dywg

[%] Bara

Lecture 3: Geographic phenomena
Editing: Neky 3: batatrax copun 1
<H> (= (= ABC 123 (B ¥

b}FaaapavﬁH Tanbalr wWHY 4adapaap ¥30 adruagar B2? | |3eexeH Too BM4HI yy. <<
=2

Editing: Neku, 3: batatrax copun 2 Editing: Nekw 3: BataTtrax copun 3

<H> 3

]

(= ABC 123 3 <> = (= ABC 123 £ 3

. . b>ra3ap3yﬁH ODLEKTHIH WHHX 43HapeIT Hexex Ou4HI yy?<<
b>Breranuitn TepNyyA33C 38BMIAT COHrOHO yy?<<

= answer
[%] HzpnzcaH = ERdGEE

[ 1 BapaannacaH = ansuer

[x] WaTanbapT = ansuwer

Lecture 4: Geographic information representation

Editing: Neku 4: batatrax copwi 1

<H> (= (= ABC 123 (B ¥

b)ﬁﬁrq TopoH ByTuuiAH 3 x3nb3apuiAr Bu4Ha yy <«
= KeaapaT

= Iypraad sHUerT

= TypBam«uH
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Editing: Jleky 4: Batatrax copun 2

<H> = = ABC 123 £ 3
b>BeKTOp Oypcn3nuile yHOC3H 3 x3003puir COHroHo yy<<
[[(u=ar), (wyram), Tanbai]]

[[usr, (wyram), Tanbain]]

[[uar, wyram, (Tanban)]]

Editing: leky 4: baratrax copun 3

<H> (= = ABC 123 (B ¥

b>2—cnmnnemc OYPCN3A T3XK afMHLIC Hb X313X B3? | |3eBnir coHroHo yy. <«
{ ) Usr

{ ) Wyram

{x) Tanbai

Lecture 5: Spatial scale and resolution, organizing spatial data

Editing: Meku 5: batatrax copun 1

<H> = (= ABC 123 ¥

b>TGM MacwTaBTal IyparT razap3yid wMC y33r4nMiiH Hapwidednan Amap Halx B3?<<
(%) Bugep bywy caln

() Byna

( )} Bara bywy myy

Editing: fleky 5: Batatrax copwn 2
<H> (= (= ABC 123 E 3

b)Eara macwTabTal 2yparT razap3yAH ©OMC Y33TAAWAH HapuAe4nan Amap Banx 8374<
( ) BHpep Gywy caiiH

( ) OyHn

(%) Bara Bywy myy

Editing: Jleky 5: Batatrax copwun 3
<H> (= {= ABC 123 #,

b)TyxaﬁH rasapsydHd ©MC yI3ronWir OYpCAsXsh OnoH UST Opoaucx TycMaa amap Balx Bz?<<
(x) HArTpan wxcsx, OYpCn3a CafixWpHa.

{ ) HArTpan Baracax, AypCnsn CalMpHa.

( ) HArTpan uxcaw, Oypcn3an MyygHa.

Urban Resilience and Adaptation for India and Mongolia: 31/52
curricula, capacity, ICT and stakeholder collaboration to support green & blue infrastructure and nature-based solutions



Co-funded by the S
Erasmus+ Programme g‘:‘*’
of the European Union TR0

Lecture 6: Stages of spatial data handling
Editing: Jleku, 6: batatrax copun 1
<H> = {= ABC 123 k3

b)XamrmﬁH SHrWAH B8resg epred X3pP3rnNar4Asr PacTep M3O33HWA SyYPr3NTWAH CXEMWAT COHFOHO yy?2<<
(%) 3rH3s papaanan

( ) Npum mapaanan
( ) MopTow I papaanan
( )} MeaHo-XwndepT gapaanan

Editing: Neky 6: Batatrax copwn 2
<H> (= (= ABC 123 [@©@ ¥

P>Eapaa TYF33ATHAH CHOBYTOW XyBunGapeir ank aHanWzWiH $yHKU33p Toouoonox GonomxToR B3? || 38BMAT COHFOHO yy.<<
[[Xepunenuiid, (Cynx33 aHaNW3bH), Y33ra3x opudHel, OpdHsl Gycynsnuitd, MHTepnonAuwis]]

Editing: ek 6: Batatrax copun 3
<H> = (= ABC 123 #

b}Harnan GYHKL Hb OpOH 3ailH OYH WWHXMAT3ISHWA ans Bynsr ¢yHkusg xamaapax B3? | |3eBMAr coMromo yy.<<
[[(baexuyyynax), Aurunan, Xepw 23prangs3, XonbonTwH] ]

Lecture 7: Database management systems
Editing: Mleku, 7: batatrax copwn 1
<H> (= = ABC 123 w*

b}ManaannuﬁH CaHT3ac M3A433130 xalw ByA 3XHWA XYCH3IMTWAH GaraHelr Ky F3X HIPA3A3T B374<
(x) YoacsH Tynxyyp

( ) Yuacsu BaraHa

( ) XapoaaT baraHa

( ) XapsaaT TYnXyyp

Editing: ek, 7: batatrax copwn 2
<H> = = ABC 123 E 3

b)ManaannuﬁH CaHrasc mM343313n xaix ByR 3xwuil xycH3rTT3H xonborgox Oyit xycHITTWAH BaraHeir WY 3K H3PA3EST B37<<
()} YHpcsH Tynaxyyp

() Ywpcaw Barada

( ) XapwAaT BaraHa

(%) Xapwaat Tynxyyp

Editing: Nekw 7: bataTtrax copun 3
<H> (= (= ABC 123 k3

b>MeTa erergen He AMap acyynTaj xapWynaxer zopbior B3? ||[apaannuM Daryy 3eE XapuyATHI COHIOHO YY.<<
[[(Hy), XaaHa, X3333, X3px3H, X3H, fAax]]
[[Wy, (XaaHa), X3333, X3px3H, X3H, Aax]]
[[Wy, XaaHa, (X3233), X3px3d, X3H, fAax]]
[[Wy, Xaawa, X3333, (X3px3H), X3H, Aax]]
[[Wy, Xaawa, ¥3333, Xapx3H, (X3H), Aax]]
[[Wy, Xaawa, ¥3333, X3px3H, X34, (Aax)]]
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Lecture 8: Determining and mapping position, data quality

Editing: Meky 8: batatrax copun 1
<H> = (= ABC 123 o

b-)An,uaath MaTpPHLEap AMap M3033HWA yHIMWIKAT TorToow Gonox B3?<<
( ) OpoH 2alH M3033

[ ) Uar xyraugaaHs mM3gss
(%) WwHx 9$aHapeH M34033

Editing: Neky 8: Batatrax copwun 2
<H> = (= ABC 123 £ 3

b-WHaMtuHJ'E T3® WYT X313X B3? | |3eBMAT COHTOHO yy.<<
[x] X=2puitH X3MMMNTI3p TOTTODCOH YH3H 3% ¥33X yTrag ans bonox onp baix
[ ] XsmwunTwidn yTryyn ofponuoo Gaix

[#] XuFmsn maryynelH M3033733p TOFTOOCOH YH3H T3 y33X yTrag ans Honox odp Gaix

Editing: Neky, 8: BataTrax copun 3

EDITOR

A

<H> = = ABC 123 (B ¥

}»Jﬂam: TorAok Gaiirasd 3 CyM WMAIX3L rypeyynas GyNuH WyAHWH oliponuco GyyZan yH3muwn 63 HapuiiBunan ans xyewnSapT xamaapax B3? ||3esuAir couroMo yy.<d
[ 1 Yuamumn Ga HapWAB4nan Myy

[ 1 ¥wsmoun wmyy Ba wepedsHnan caiH
[ 1 Yusmuun cads 63 Hapwie-nan myy
[®] Yusmumn Ba wapwite4nan caiH

Lecture 9: Spatial referencing, measures of location error on maps
Editing: /leky 9: batatrax copwun 1
<H> (= (= ABC 123 *

t>>l'a3ap3'~,'ﬁH TYCTaruidH TepAyyoWAr COHFOHO Yyy?<<
[%] Uwnweap

[x] Konyc

[x] AswmyT

Editing: Neku 9: Batatrax copwun 2
<H> (= = ABC 123 [®E ¥

I))-Ho:-lron OpHEl F33ap HYTrWAr xamruidH angaa baraTal gypcnsxag ane TYCrar Hbe WAYY ZOXUMKTOR B3?<<
[ 1 Uanuuap

[%] Konyc

[ 1 AsumyT
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Lecture 10: Satellite-based positioning
Editing: Neky, 10: Batatrax copwn 1
<H> = (= ABC 123 (@ ¥

b>ﬁaﬂxnﬁ £33p Gafipnan TorTooxogd xamrufe Garafa ¥343H XWAM3N JaryynuH M3433 X3P3rT3A B374<
[x] 4

[13
[12

Editing: Nlekw, 10: BaTatrax copun 2
<H> (= = ABC 123 *

b>Arasp MaHANMH 3Nk AaBXapryyn XWAM3A OaryynuH paguo AONTUOHE XaMTMAH Caan yupyyngar B3? | |3eeuiir coHromo yy.<<
[x] Tponocdep

[ 1 Crpatocdep
[ 1 Mezochep
[x] WoHochep

Lecture 11: Data entry and preparation
Editing: leky 11: Batatrax copun 1
<H> (= (= ABC 123 E 3

|>>H3FE|H TEpAWAH M3433 aryyncad yprufr ane apraap He AMKMT2AZ XMAX He wayy xanbap B3?<<
[ 1 Fap oumwwuTanz

[ 1 Xarac asToMaT AMKUTaAZ
[x] ABTOMAT OWKMTaW3

Editing: Neku, 11: Batatrax copun 2
<H> (= (= ABC 123 k3

b}Caapan SHreHWH WaTnanasp ckaHepfax yefl Tyxaid nukcenwiin yTra @ pyy Aexces Bailean AMap sHresp AYPCA3TASK B3I<L
[ ] Uaraawx

[ 1 Caapan
[x] Xap

Lecture 12: Interpolation and advanced operation on raster dataset
Editing: fleky 12: batatrax copwn 1
<H> (= (= ABC 123 *

b>HaHapHH CynanraaHsl AyHO WHTEPNOAAUM XWilk Bonox yyi<<
[x] Bonoxry#
[ ] Bonuo
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Editing: Nleky 12: Batatrax copwun 2
]| LS | P | | - L o

b)?pﬂyy 33AH WMHASX QYHKUSA M3A3rasx OyAd yTryypaac msasrasxryd baliraa yTrur Toouoonod 6ogoxnoo:<<
[%] Msgsrgsxryi baliraa yTred Badpwnaac xon 6Gaix Tycmaa BogonTwH OyHA y3yynsx Henes Gara bBaina.

[ ] AncnanTeH 2a3dr yn XapranzaH Xs4sNresHT UOoHX A0Top OyX YTrell MKMA HWHT33D OYHOSKN3HA.

[%] XemenreeHT UoHxHH AoTop Tana Badraa yTryyawr bogjonTop aB4Y Y3HS.

Lecture 13: Spatial data analysis — 1
Editing: Neku 13: batatrax copun 1

<H> = (= ABC 123 k3

b)Eﬁ (AND) r3C3H HEXUSN anb YTreir MASDXWARGIT B32<<
[x] Hexuenyyn yHaH Gaiix
[ 1 Hexuenyyn xynan Gaiix

[ 1 HexuenyygowiH ant H3r Hb yH3H DHaiix
Editing: Nekw 13: Batatrax copun 2
<H> (= (= ABC 123 X

b)BCBBﬂ—YH&H (OR) racsH Hexusn ank YTl WA3IpXWiAngsr B3?<<
[ 1 Hexuesnyyn yH3H bBaix

[ 1 Hexuenyygn xyoan Haix
[*] HexusnyyAWAH ank H3M He YH3H Dafx

Editing: Nleky 13: Batatrax copun 3

<H> (= = ABC 123 £ 3

b>5mm (NOT) racsH HeXuen anb yTreil WASPXMANLIT B3 <<
[ 1 2eeuwsepsx

[x] ¥ryiicrax

[ ] HexusayyowfH ank H3r He YH3H Dafx

Lecture 14: Spatial data analysis — 2
Editing: Nleky 14: batatrax copun 1
<H> (= (= ABC 123 £ 3

P>Tecc9H TanbaiH goTop X343H usr Oadx EcTol B32<<
[x] 1
[ 11-3

[ 1 X3g 4 Gadx bonHo
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Editing: Neky 14: Batatrax copun 2

<H> (= (= ABC 123 ¥

b)ﬂHOBQTOﬁ I3M COHIONTHH aHanW3ag ans xXyeunbap unyy calH yp AyHr rapragar B37<<
[ ] Oyraapnacax

[%] Byraapnaary#

[ ] Xonwomr

Lecture 15: Data visualization
Editing: NNeky 15: Batatrax copun 1
<H> (= (= ABC 123 k3

b>razpein 3ypar gapaax acyynTyyAsH anuHi Xapuynaxsr 30pLacr Ba?<<
[x] XaaHa

[x] Wy
[x] X=3333

Editing: Jleky, 15: Batatrax copun 2

<H> (= (= ABC 123 £ 3

b)FBBpHH IYPruiir aryynraap X3px3H adrungar B3? | |3seBWilr COHTOHO YYyB<<
[x] Epexxui

[%] C3pze4mncaH

[#] Tycraid =opwynanTeH

Lecture 16: Cartographic tool and map development

Editing: Jlexw, 16: batatrax copun 1 Editing: Jleky, 16: Batatrax copun 2

<H> = (= ABC 123 #
<H> = i= ABC 123

|>>8rer,u,ﬂu|71H AYPCA3NuAH BepTHHUA xXysunbapyyasir COHroHO Yy <<

b>Brerpnuiin Tepnyyauiir conromo yy?<< [x] Xamwa3

[x] H3pnacau [x] Cyyaspnant
[x] ByTay

[#] 3p3mbanzcanH i oarn

[x] WatanbapT [x] Yurnsn

[x] XamapcaH [x] Xanbap

Editing: Nleku, 16: BaTatrax copun 3

<H> i

= ABC 123 k3

P)Fa3puH 3yparT 3asan Badx EcTofl M3O3ISANYYAWAT COHMOHO yy <<
[x] Fapuur

[x] MacuTab

[x] 3y 4uruis T3MA3rNsras

[x] Wmc y=3rpauidn ayponsn

[x] TazapayiH ConbUUMBIH CUCTEM

[x] Hom zvyi
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Attachment 6: The progress test questions

F*Xypa3m3n Gyil opuEBI cyaanTaand 3afiHAAC TAHIAH CYLIAT 02 rasapsyiiH M3I33LTHIH
CHCTEMHHH XIPINT3" XHIITHHH HAXHM SEIBIH IAITATT

Huir 10 acyvar, acvyar Tve Syp 2 oHOO
v' 38E XapHYNT Hb CORTQUITYVE JoTop 1 Somom TYVHEI3C D350, &Th 3CEST OFT Jafxryi Gais SomHo.
v Hexex TeCTHET SerfIsXOes FEPralTal, TOEY JHUHRESC TETHA TYIYYE YI33]) HEDRHETHS.

HIp EHTH

Choymam MdHd CUMCUTH XPese.

1. Mbzossr cHcTeMO opyyaaad, TOOH Xaa0sp pyy XepEYVAIST Tamaap y3csE [3rean TooH Oye
XTI3PHER M3I33HEE 3X CYPEATA 10y Jaits Gomox Tanaap EHIISS FEprasa vy’
o I'nofye
o XSEN3MWI FA3pHIE SVPar
o Too GYpIrIHHEH DaacaH TIMISTIE

2. OopHHEH cyJaTTasHe SHITEOTIE Xomfoorod [MO-mEr xopsrmss Domox rasapsyHH HOMC
VS3TOMHAE XaMTHEE 7001 TAT He 3 #HIISS FEpraEa yy-
o ..
o ..
o ..

3. Dpzran ofnerTod Japasx KA YaHAPYVIE Ak Hb XaMAZPaTTad E37

o bafipman
o Xoabsp
o MEnmEss
o Uprmsa

4. Myraman ofeesTod Japasx IMHAE IAHADYYILE ATk Hb XAMIAPATTAR B3

o bafpnan
o Xsabsp
o MEnEss
o Uerman

(=]

Epeexmiges OafiTanHie IOMC YSI0I31 Hb TETJHNEr. XYHHE OVIS3CSH SYHNC Hb QORERTION

IMHEMCETSE GaHgar 3% ySc3H. YVEHH 3CPST HST HST &HINSS raprasa yy. OQOpexrier MHEsTsHE

DT amie, TANGATAr IIHEATSH XYHER GyT3503H AMap IoMC Y3ara SaEs Somox 537

o QOpeELIer MEEETH JalramHis oM Y3EMUTHEE #HIISS He OYIar MeH.

o 1apJainsy, MHEEETSH XYHHHE OVT33COH IOMC VSSTATHHEH FHIDS Hb OPOH SE8HH TOJOPROH
XASTAAPNANTA] G2fras TAPHATEHTHHE Fasap MeH.

o lagfafmar WMEEETH XYHEH OVT33C3H OMC VSIIATHHEH #HIISS Eb OPOH 32EH TONOpXOH
XASraapaanTa] Jaliraa XoT CyYPHH Iasap MeH.

o OOBERTIer MHEETIH JaHTaTHER FOMC Y33TIMHEH FHIIFS Hb XyIar MeH.
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6. [JepEeH OrTIOMIUIEIH CXeM I3ITHET 10V [3# OHIT0X B37
o Xofp OHeTYYIHEHE TQUoIerE OVIOY OpOH S2HH XamMaapat
o Iyprammsx, Sypxsx, JEEXIAX, CATAHTET XAMAZPAT
o TsHIyY, A0TOp, aryyIax, XATKIEX XEMAPAT

7. BexTop AVpPCIENHER JAEYY TATYYIRT COHTOHD VY7
Tomonory IYpCIsn AMHTTAXAT TOXHPOMETON.
MacmTadur espatexan xandap

AYCHAITIH M3I33TH YATIVYIaxan xanfap
Cymmgss xenbspHET IYPCasys] TaapasETa.
M5 T33EEE XIMEDD TOM

JaExtryyax VEUITHEE [YHISTr Xandap

[T S I T B

8. 3Jax mMATYYIEAT r3E aMap dVHEIDST xannsr B37
o ©Oep sop Oalip 3yHH Sypraac YYCT3C3H TOOH X3MO3DHHEE OpOH 3aH M3O33T XOOPOED Hb
HHELTYYI3E YEIINT HOM.
o Xofp Tycoaa naacal O33p OYPCISTICSE IIVTaMaH JoNoH TATGaErasp JYpPCIsrICc3H OpoH saiH
METIST XOEP TYCAT Hb JHAHTAR: XHECHEE J2pas H3TTI3E, H3T M3I39 VYOI

9. Opos saffH IVE MHEEEIT35HEE XoNGoNTsE GYEKIHEE $FHI33 GHIES TY.
o Tap yracem cymsss
0 AETO SaMEIH CYITESS
O ATazpHE TI3EPHEH CYILESS

10. COHIOIT Hprzr Hap, ['spmarrss I aspes oyraap
HAATAAC Hprag, 'spminras
KAAHA Hprsr Xyemin gyraap = [spammrss. Jsssamrd BA

Hprzr. Tepcer orroo =1/1/1960

J33pX MaENaraaHkl KXNIHHET SIIETIAH M3ISEI IYYESN AMap M3033 Tapd HPSXHET TaAn0apnasa vv.

e 2
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Attachment 7: The final test questions
Editing: AcyynT 1:
<> (= (= ABC 123 (B ¥

bv>L1,3r, Tanball r3c3H XoBp BexTOp AYDCAINWAH XaMmrulH oAp 3afr TOoOUOX apryymel COHMOHO yy?<<
(x)} Usr Bonod TanbalH XamMruiH OWPXOH X3CrUWHAH XOOpDOHOBH a8l

{x) Usr Bonod TanbalH TeEWMAH LU3MWAH XOOpOHIWH Zal

() 2 usruwiH XOOpOHOOX IBKAWOWAH Sai

Editing: Acyynt 2:

EDITOR

ad

<H= = = aBC 123 (B ¥

|>>‘i"13 868 Gonow 1:1 689 B08 macwTabTalk xofp raspwd 3ypsr DafHa. IH3 WoEp TEspeH SYPrWiH 80k He TOM, &Nb Hb WAKHT MaECWTESOMH 3YDaT 3% H30ASrOIN B3
(x) 12 888 Gon Tow

{ ) 12 208 Gon wMxMr
{ ) 1 eg0 @3@ 6on ToM
(%) 1 220 820 604 MuUMAr

Editing: Acyynt 3:
<H> (= (= ABC 123 »

b>BepTunmit mypcnanuiin 3ypraad xyBunBapur COHrOHD yy32<<
x] Xanbap

1 Yurnzn
1 Bure
x] ByT3ay
] Kzmmzs
1 CyyaspnanT

Editing: AcyynT 4:
<H> = (= ABC 123 ¥

b>3-H x3MK33CT razap HyTruAr XasTrail A33p OYPCN3X APTYyaMr AypAaHa yy?<<
[%] XaaAnbapwH wyram

[x] Bymant, xasnbap wyramyyAsiH XOOpPOHAsH 3air GyoHa.

[x] CyymspnanT, 3-H XIMKIZCT M3T XaparfaHa.

[®] 32-# x3Mx33CT mypcasn

Editing: Acyynt 5:
<H> (= = ABC 123 k3
b)HarnﬁH OpOHA, TOXHPOX YIWAM COHTOHO yy? “BW WYT X3HO 30pWynx,

[ 1 X=zx33p

[ 1 Fa=pe sypraap
[x] X3pxsm

. MA3DXMARSX B3? 3H3 Hb yp OYHTIA By <<

Editing: AcyynT 6:
<H> = (= ABC 123 ¥

t>>,££epBeH OTTNOAUABH CXeM T3ATWAT WY TaK 0ANrox B3<<
[#] XoEp BGueTyyowidH Tononorw Gywy opod 3afH xamaapan
[x] Wypranusx, OGypx3x, [LaBxUax, CanaHrMi xaMmaapan

[x] TzHuyy, moTop, aryynax, Xanxnax xamaapan
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Editing: AcyynTt 7:
<H> (= = ABC 123 *

b>BekTop Aypcnsnuiin AaByy Tanyymslr COHroHO yy?<<
[x] Tononorwm Aypcnsng aWMrnaxas TOXWPOMKTOW.

[x] Macwrabur sep4nexss xAnbap

XYCH3TT3H M3433T3A yAngyynaxag xAnbap

x]
x] Cynx33 x3n63puilr AypCnsX3A TaapaMxTan.
] M3A33HWIA X3MKS3 TOM
]

Jaexuyynax yAnAnWAH ryAusTran xanbap

<H> = = ABC 123 k3

|>>Faapb|H 3yparT 2aaean baix EcToll M3A3I3ANYYAMAr COHroOHO yy2<<
[x] Tazpelk 2yYpruid H3p Oywy rap«ur

[x] MacuTab

[%] 3yr 4uruidH wyram

[x] FasapaydH H3rx Bywy WMC y33rOAWMAH gypcaan

[x] TaHux T3mgsr

[x] Ta3ap3yiH conbuunwH CUCTEM

[x] Hom zyi

Editing: AcyynT 9:
<H> (= (= ABC 123 *

b>Hapnacsu ersraeng Toxupox BepTuHMil Oypcnsnuid xysunbapur coHroHo yy?<<
[x] X=nézp

1 Yurnsn

] BHre

1 ByTay

] Xamxasz

1 CyyaspnanT

Editing: Acyynt 10:
<H> = {= ABC 123 *

bv)iLIaTanErapT SreranuiH WWHX Y3H3PBIM COHTOHO Yy @<«
[ ] WuHx 4aHapuir WASPXUANHI.
] Tomopxo® p3c papaanantad.

o

[
[x] ABconmT “@" yTraryi.
[

] AbconwT 8" yTraTail.
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Attachment 8: An example of the skill test

QHEQH\QH _mzmmﬂh m«u -,3 /

_wnv.z

b
R P

./‘

Enes |

= \?

T
A.0.021

T
F.00-C01

m:ctvwo

T
Hu00:06
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1. Altansukh.O and et al, (2016) “Principles of geographic information system”

Attachment 9: Reading materials — only front pages

ttic'-

1H M3l

CUCTEMUINH
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2. National agency for geodesy and cartography, (2001) “Legends of 1:25000, 1:50000, 1:100000
scaled topo map”

YJICBIH TEOJE3M, 3YPAT 3YHH I A3JAP

BAWP 3YIH

1:25 000, 1:50 000, 1:100 000-15;
Macurrabrai  3yprwiin

TOMBEOJICOH 1 TOSMAST

Ynaawbaarap
20010+
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3. Amarsaikhan.D and et al, (2014) “Application of remote sensing and geographic information
systems to natural resource management”

A. AMAPCAIFIXAH

3AUHAAC TAHAAX CYANAN,
I'A3AP3YMH M3A33.I'IJ'WIMH
CUCTEMUUI BAUIATTUMH
HeeUuUNH MEHEXXMEHT3
AWUMNMAX Hb
5 BAXb X

YNAAHBAATAP XOT
2014 OH
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Attachment 10: Internal review

"Xyproam Gyii opunsl cyianraand laiinaac Tasaan ovaaaa ba rasapayiin Magoaaniin
cHCTEMITIN XIpIrms’” HAXHM XHYYRLL 6rex Cann

C. bumibarspan sauumii Gie MYHC-nis XITYHC-wiin Xypaama Gyl opuss, 0iiH MHECHCPAIT NN
rasxmiiie Ot am axyie werenbepr Doapayiin mypaunin cicres Ba 3aiiiaac TaHAaH CyIaIras
xmanuir { FORS310) ofin Heaumiis cyiairaan i Xapama, oiH TelasmenT, MEHEEMEHTHIH i g
FPrENAD BITHITIAX YHITIANESE0 XHY330 waasar

Tanxmnin Garn. npoepeccop O AdTameymin Donoscpyyaces Xypxame Ovil opusbt cymuirasng
IMTHARC THHAAH cyiman Ga rmaapryie aoglannin cuctespiin sopacnas (ENVI40E) xnusanniin
THIOPXOILINITON 8rex CAHLTHT Japasx Dailnaap xypryymx Oaina,

I, Tye xnwsan ge XY HC-witn Xypoams ovil opunt, ofid mHscHepruraiiiis T3uxsiin Xyprams
oy opans cyiaan (DOA2 102 ) sesprscmmin takanaspeis Xeranfepiiil M-St Jaasmn oyLax
a3 oM. Y1 xetendep ue 2014 oun Gernarnean. Tye xerendepuiln yaacam wHimsg Gonox ve,
Arpop, Xepc, ToKHOTEH OPHMMH, XYH OM T390 XyHEE HHRIMEC YIVYIEE  Heosemmiis
HINOIPYYAMIE TAEap MK BraK, CYILIraikl ZPra AprasyiT A3 YISO TV XHYIUD0p ok
ARAN MWL ¥P Haaeap He Oypen Huiiuesd Gaiian (Xascapracad xrcomiin Tonopxoiiaoairmroos
HHAFUIIOP 3EMIUIHA ML, S0IBI0. S880 [309H XICrHET y3us yy ) Ansdryms gauruiy yaoss
senmasparmoet [MC-niln cymanraa ninssnaroni opred opymaryiasr ArcGlS nporpasia 1aap
eyypiuH taboparopuiie Xeernyyasie oypeaesd Oy opaHEl CyIRITERE XEPRYH XIpITIIXnr
IAEH, AIPUIOIIHHA VP HLABAD FMUIYYIEEP XHicH HE TYD MOPUTEIDGp TerceX coyTHyyIal
BPCEILIEN YAEBAPLIE LREYY T DoaHo:

2. Tyc xmywanmiin cpoHxmil Eryynra, 3aax xndsp Gonod yHINMS MeH XHEIIHAT YHIMIX apra He
MYHC-uim cypramrey sypastait Sypad vuiiumg Safiran Serean MYHC-uin naxioa xneoamiis
HIr GOMCoH HE 30EX6H TVC eTenopriin ooy THY Y G G4 303 QMNP CONNPXROH CYPRX Ty
DonoH CcyTairas, MIHHEILT I BHaE XHITI TercoeH MIpISEmITIHY Y1 8opCIHiid Yp 4aisapas
HIMBEIY Y, ey Goe faan cypanuax Gogossadis Dypas xanracas o Yok DafHo
{ hittps: Yonline num.edimn'courses ).

Y Men o apusuimin oHOUEBH . MU 000K ACKIMir GareTraxan YHOcoH cypan Gudur Domox
“Tazapayiin sygyannmiis cucremuiin yHoc”™ Hod He npopeccop O AnTancyxuih oophiiwd
RHHIAIAII I0PHVILEH Opuyyias ropracad Gyraon Heresg MYHC npece 2 aoxs voanrma sacau
COEPYYIEH XIRNICH. DH3 Hb cypax GHurmiiy Xypans xasrnnrTail yarep ooyTad Sonod Gyean
coumprcod cysyyc MYWC-niin nomum canrasc r3piop mes YHIHE cvinax SonosaToirooc
rIJIHE, UAXHM XH43030 Ol Jaas XK Jasyy TAAL COHMH CYPANuArdiiaa e Daiina.

4. ArcGlS nporpasisa XaHTAMERTH XVBR THUCHINAT XYIANJaH ARAX mmepsraT Saiitar. Anban
fonbl JMeHIMAr 1 omeondie xyrooperad ocoyrHyyoed osd Gosox Gonoed Mowsrmon  aaxe
TEUIBETEI UMITH TaIap Hb MM YITYHIrSEer Y3y anarryil. Xyeuapas rapsid IEAArE NporpEme
Daiiras #h wiban Scks auueHIryd Gafgar Hiese naamgas MY HC-uith xessanniin morepaar
DaauLIr CARRPY VI B3R XYPI3H TVC KOMITIHEAC AndaH SCHkl CYPILTTLH THIEHTT I Mporpass
MEHTENGEIT BT om0 nils cy/LTIH HIRTPYYN Waapanaratan.

5. ChoyTaH 3H3 XHEIUE3P TYC DPOIPass 139 QRHIUEK Y51 ESPRT ITRIHY Goio8y 08akH Guifpan
Hb JH3 MITHAH DPOrpAMMELT aiHImar Soaosok xapsianryil tara Gainar Himasc s Gafprsr
REPUANAH Y39 UAANITES 00 HIIETIY HArrr, yHoryl ammmas Sonox QGIS, Ioput, ulhg,
Google Maps Engine 35par nporpasMsyyikii Xxparmear Aaboparopiis Xy Iiepas e Gie
MAAMTEH AHULLP KM, TYYI33pTs XHYTUL] arceH Tauirasap 33prain MyRIWsThyyaoa Toouons
DonosGEHitr oaroBon Ty 303 canan rapri GaiHa.

.ﬁ.’.ﬁi.ﬁ&:#ﬂd

Cannn Giacan

bar C. hambarspan

Kypaanad Gvil op<it, OfH MHARHOPSIANIN TIHXIM 2022.09.09
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Attachment 11: Partner university review - Mongolian university of life sciences

MOHION YNCbIH UX CYPIyyYnba

NOLEE AR AXYHH HX CYPIY YL
ATPOIKOITOI'MHH CYPIYYIb

17024 YnassGaarag xor, Xaw-Yyn gyypa
11 yaap xopoo, 3ancad 5 Yrao: 7510 71T 243
M-ngian: agroscology Evnuis odu mn
B8 cORT: weww muts edu.mn

1020 04.061 N ol /178

ranan “Hh No

Xu4aanuiH xetenbepr
caHan erex Tyxamn

XypasnaH Oyl OpuHbLI Cyfanraadf 3aiHaac TaHaad cyanan 6a razapayiH
M333NNKIAH cUCTeMUiiH x3parnas (ENVI402-Application of remote sensing and
geographic information systems to environmental research) xu4sanuitH H3pUIAH axrnNu
opyynreir “Application of remote sensing and geographic information systems to
environmental research®- in environmental research ragan unyy oHOBYTOW, anGaH
EcHbl Hapwwun Gaixaap xaparaax Gaika.

Xw433nuiiH 30pUNro, ay xonborgon XacarT rasap3yiH mMagaannuitd cucrem (MMC)
OonoH 3aiHaac TaHgad cyanansii (3TC) yHAC3IH ORNrONTYYABIH Tanaap Magnar, yp
“anBapbir ONrox rax 3aacaH. [9BY NeKUMAH XMYN33NUIAH aryynreir xapaxag 3aWHaac
TaHgaH CcyanansiH YHA3C, Cyypb OWNronTeir aeax xwuyasn Oaiixryd Oaiua.
NaGopaTopuitH XWMY3INWIAH  aryynreid  Xyebfl rasap3yiH MIA3SNNUAH CUCTEMUWIAT
xypaanax Oyl opuHbI Cyganraasa awmrnax yp 4agsap onrox 60nomMxToi xaparaax
Baiiraa 4 3ailHaac Tasaan cyanan Bywoy aypc GonoscpyynanTtelH yp Yageap onrox
XHMYIINUAKR Uar xaHranTryi 6aiida. MiMssc Xuiasnuild Hap, 30pUNroaoo Tynryypnas
Aapaax 3aceapeir xmiAx casantawn 6aina. YyHa:

1. XvN33NMAH HIP, 30PWITCA HWALYYNIH XWYISNWAH  aryynra, Xu4y3anasp
333MLUMX M3ANATr, YaaBap, Aaansir caixpyynax,

2. NexuniH xuusanuitd 32 yarvidd 16 yarwidr razapayiH MagaannuiH cucrem, 16
yarwiir saiHaac TaHfaH cyanansiH C3AB33p XyBaapwunaH 3aasan 30XunTo#n
Banna.

3. NabopaTopuitH XM433NKAH aryynreir MOH agun rasapayitd Mag3annniiH CHCTEM,
3aiiHaac TaHQaH CyaAnan X3MasH XyBaax, XypasnsH Oy OpuMHA X3parnargax
TOAOPXON XULLIIH A33p axmnnyynax xanGapasp XMikBan unyy yp AyH rapxHa.

4. bue paanThiH axnaap xypaansH Oyl oOpuHbl cypanraaHg rasapsyiH
M3433NNWAH CUCTeM, 3alHaac TaH4aH cyananbid TeXHOMOMMAr alwmrnad
Magnar, yaaeap, Aagneir barartrax Gonomxroi baignaap opyynmaap 6aiika.

XW433NMIAH TENEBNereeH ] caHan erceH:

Axnax 6arw ﬁﬁ"ﬁ" B.6arbunar Ph.D
022803150
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Attachment 12: Employer review

e Easr,, b

'\."'? "'l_r-‘
F |
( . : “MOH I'A3AP DKOJIOT'H” XXK
| 1
\ f EARTASE OPYMHELT AEENEX BARIBIH HAPHABURICAH YRS, BART AL
b o OFUHB]L CVIIAJCAA TTHHEAAIS S, MOP AT 38R0 86
2022 mna B9-p capein 02 M AR Yaaanbaarap 1o

MYHC, XINYHC, XYPYUIIH BYH OPYHHH OH HIGKEHEPYIJIHEH TYHXHMHIH
BATI MPOMPECCOP OATTAHCYX TAHAA

XNz MOSaETQIETOIn XYPeyFass Ryxai

Monron Vocen Wy Cypryvias, Hlnssos yxaans cvpryvamiin Xypaxos Ovil opuaus, ofid
HHMCHEPHAHIH  TaHxusmuid 2022 ofel Xewonnin seend “Xypoeaios Oyl opuEel CyLarmme
witane TanmEH cviumn Oa rosapayiie ssgyyaniie cncresuiin opara” swavmie MYHC-uiin
“Cypranmem sEypyT-sH Jaryy  ImiEap Gonod  mHeErme Gononepyynk Ovil xuaoomeiin
xeTanfepiiin Tanaap axua onrory Tan Gomox Mo rasgp oxonorm” XXK e gapaax
CAHANLT XYPryyk Gaidna. Y yu

1. Tye "Xyprumn Gyl opusn cyaniraasn saiiHaac Taaaas cyanan §a resapayiis s meiiy

CHCTEMMAH X3pornm” xuasn ve baitrans opasm anrmep oypanmes Gyil omoyTan

CYPArHAan roapiyiiE  MamamTeiie cecTes Gonod 3afiHEAC TRHARH CYATANMH  YHACIH

QRITOITYVAL OHONBH TAMAME Hbe DOOPOHCYHE cyinaxasc fanums Arcgls NPOrpasMM 10p

TVpArmEn YN, erargen GIoBCpYYIAX 1P apraa cypanuax, sen mafopatopn Gouoou

CYAANrAEHE ERALH XYPIIHL DPAKTHE QRUTACE XHAR XIPEIE0HT MUHITEN CYpax DOJosE

WA Dailna ek vz Daiika.

Baiirans opHHEl HEESRLTHAN YRS, SSRIOTSHHT Murarog axnnaamar Gairyyumaryy g

XyHni Hoey DOAOBCOH XYHHMAT OUUITINST FAIPEH IYPIHEH IPOTPAMMYYI T30 ARIIax,

AAPRIH  IVpAr  Dap  GONOBCPYVIANT XuiX, Araap CAHCPRIM MO ANGMCTEH  CYYPUH

doaeoBCcpyYaATT xniix uansap Towauciw Oafix waapanara i Ecoop maasragar Gereen

ey Ewryyas 20192021 onyyvaan Xangeapr sap Taxanmali xonSoorofirosp uaxisMaap

EHEIUAMHNA YAMBAC 3HI TWILH XqsanniisE DpOETHE a9 xondormun angarsaas  dair

Genrs. Hiima s soroanuiis xeraniop Hb s oarors Guasimid Ky ueil Heewsiin Sasapiur

Goanecod xyuHap Gypayyaax, Tanrmpuitn sagaexfic sasorayynax aq xoeforacn Gy

OHAHNT XYCa0 WP LAt HHFLCH XEaniH emaibop Dafina,

3. "Kypoamad Ovil OopuHbl CYAANNAaHd 3MAHAAC TEHLAH cyanan 0a [amapayiid MUt
CHUTEMMITH X3paraas” KNP UIHitH Aryyiira 0o0oH Xemenioprii AUyl TREHIHA v
KHEIUIMAH TOPARAH XVBERI MOPIIHINAH TRAEAN CYVIIEAX XU9Ial opyyis Oyir S
Gaiieea.

I

Xynmrrcan,

CYHIDTIOX

LY
“MOH FCAIAP
awonorFaer— -

Mouron yac, YraanGarrap xot, Cyxbasrap ayypar . 6-p xopoo, “Horoos ypras™ xomxon, 1H02 TooT.
Yrac : 99055720, L1-TO115720
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Attachment 13: The EU review

Urban Resilience and Adaptation for India and Mongolia:
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OUALITY ASSESSMENT BY EU PARTNERS (PARTNER Estonian University of Life Sciences)

Major compulsory course: “Application of remote sensing and geographic information
systems to environmental research”

Mational University of Mongolia

Bachelor Degrees

QUALITY ASSESSMENT

Chuality criteriz 1: Number of credit units for lectures, practical sessions and self-learning are appropriate to the
contants

*  Evolugtion

The course gives b ETCS. The amount of credits is quite high and should require more independent work.
The course materials are not completed and only some examples are provided (most in Mongolian] sa it is
not easy to evaluate the course. There are 16 videad lectures and 16 video labs. The field of GIS is very wide,
but these topics should cover the main topics. Remote sensing part seems to be less covered, but it is hard
to decide based only on lecture and |ab titles.

= Strotegies for Improvement

I can only see the lab titles, but it seems that labs are quite easy and anly one simple map should be
presented. The example map is missing a legend. This particular map doesn’t require a legend, but students
should acquire also legend designing skills. Also map labeling could be included into map designing process.
I can see that students should spend 100 houwrs for independent work, but major part of this work is planned
to answer to key questions. Understanding the theoretical topics i very important, but paying more
attention to develop practical skills should be on focus.

My experiences have shown that spatial data creation and knowing how to use and from where to get the
existing spatial data are the ckills that most GIS users need the most. | sugpest to include to labs spatial data
creation in different ways (creating point data from XY coordinate table, create point, line and polygon data
bazed on peoreferenced base maps [digitize the data). Alsa, an overview of different available (local) spatial
databases and services [WHS and WFS services etc) should be included.

It could be a good idea to let students to use their practical skills gained in GIS labs to complete a QIS project
{a complete GIS assipnment starting frem data creation or downloading, including different data analysis
and finishing with map designing).

Quality criteria 2: Total number of credit units in the course is correct and approgriate

*  Evoluotion and Strotegies for improvement

The number of ECTS could be appropriate (& ECTS) for 16-week major compulsary course, if the workload
for the independent work is increased. | suggest toadd a major independent work like GIS project described
in previous section.

Quality criteria 3: Positioning of the courses in Currkcula is appropriate based on the progressive level of difficulty

= Evoluotion

The course is compulsory and designed for bachelor students and for life-long learners. The positicning is
appropriate in the curricula.

= Strotegies for improvement
Mo strategies are reguired
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Duality critera 4: Tasts are suitable and appropriate to support transferable skills

*  Evoluotion

Assesement consists of 4 parts: 1) 20% attendance, based on filling the lab guestions, 2) Progress
assessment (20%) mid-term exam, 3) final asseszsment (30%), final exam and 4) skill test (30%), assessing
the individual map.

| can see some example guestions, most questions are in picture format and in Mongolian, so | cannot
evaluate the relevance of guestions. The idea of this kind of 4 level assessment is relevant.

*  Strotegies for improvement
The criteria of final map assessment should be included.

Quality criteria 5: TLM and assessment strategy support students bn undertaking the course Le. prerequisites are
helpful and relevant, assessments help gauge students understanding

*  Evmiuation
Required and recommended prerequisite courses are lsted. Compulsory and recommended literature Is listed.

Teaching methods are video lectures and video labs. Students should also read the book and answer to the
guestions. | could also find that learning methods will be group and individual learning and project-based
learning and data analysis, but | cannot see the details and nowhere else is written about group work and
project-based learning. There are some questions that students should answer during the labs. As | cannot
see the questions and lab assignments, | cannot evaluate this.

= Strotegies for improvement

| suggest to include independent complete GIS assignment {as described previously) so that students can
use their skills learned in GIS labs to practice their knowledge and solve some real-life GIS problems. This
may be also team work and [ or project-based learning.

Cuakity criteria &; Theory/Practice-oriented components are sufficient to cater the learning outcomes and skilis
development

= Evoluotion

Different learning outcomes are listed. Az | cannot see most of the course materials, it is hard to evaluate
if these learming outcomes can be achieved.

= Strotegies for improvement

Learning outcomes are listed as keywords, eg life-long learning, which do not always match with the
beginning of the statement: "By the end of the course, successful students will: ..". | suggest to revise this
list to correspond to the beginning of the statement.

The course is suitable for its respective program and recommended for accreditation. All the necessary
carrections can be done on the enrallment stage.

*The European Commission’s support for the production of this publication does not constitute an endorsament of the
contents, which reflect the wiews only of the authors, and the Commission cannot be held responsible for any use which
may be made of the information contalned therein.
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Attachment 14: The supplementary materials
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Attachment 15: Accreditation document (English translation)
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URBAN RESILIENCE AND ADAPTATION FOR INDIA AND MONGOLIA:
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Minutes of the Program Committee Meeting of the Department of Environmental and Forest
Engincering, Mational University of Mongolia
2022-2023 Academic Year #4

Duration:
The meeting started at 14:00 on May 31, 2023 and ended at [4:40

Attendance:

In the meeting, the Head of the program committes, Prof. Ch.Sonomdagwa, the seoretary Assoc prof.
[ Batsuren, members Prof. O_Alinnsukh, Assoc prof. Ts_Soyol-Erdene, a representative of employers,
PhD» P.-Orvunbat were participated. The program commitiee meeting attendance was 71.4%.

Venue:

The meeting was held in room 217 of Building 3, the National University of Mongolia.

Agenda:

“Urban Resilience and Adapistion for India and Mongolia: curncula, capecity, ICT and stakeholder
collaboration lo support green & blue infrastructure and nature-based solutions - URGENT™ project.
funded by ERASMUS+ CBHE program of European Union has been implementing sinee 2021, Within
the scope of the project, a total of 2 e-courses have been developed, and 3 e-courses have been revised,
they were discussed and accredited whether they meet the requirements of the university and the project,
and concluded whether they can wse for study or now

Decixion:

. The following 3 e-courses an: met the requirements of the university and the project. and concluded
to use for the university study programs.
~ Application of RS and GI5 to environmental research, ENVI402 at the bachelor level.
~ Amncw mdex ENVIS02 assipned to an e-course “Sustamable development”, and can use at the

bachelor and master levels.

~ Environmental management, ENVIZ0] at the doctoral level.

2. The following 2 e-courses an: met the requirements of the university and the project, and concluded
to use for the university study programs. In next year, curriculums of master level will be updated.
In that time, they need to change the course name and the index.
~ LUrban logistics and environment, ENEN301 at the master level.
~  Nature conservation and protected area management, ENVIROZ at the master level.

3. All 5 e-courses are qualified end accredited at the depariment.

Signed and stamped hy:
Associate Professor D.Batsuren, Secretary of the Program Commities

Professor Ch.5onomdagwa, Head of the Program Committes
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The appended material is based on course developed under the URGENT Project. The
course is being offered at the National University of Mongolia. The teaching is carried
out using the published material. The appended notes are using the material available
as Open Access, which is distributed under the terms and conditions of the Creative
Commons Attribution license.
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Contact for details:

Professor Ochir Altansukh
National University of Mongolia
Ulaanbaatar city, 14201, Mongolia
E-mail: altansukh@num.edu.mn
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