LS trinh dao tao

e L0 trinh dao tao TTS Bién tap CSDL GIS

e L6 trinh dao tao TTS Lap trinh GIS




LO trinh dao tao TTS Bién tap
CSDL GIS

. LO TRINH PAO TAO THUC TAP SINH (TTS) BIEN TAP CO SO DU

LIEU GIS (CSDL GIS) - 9 TUAN

Muc tiéu dao tao:

- Cé thé doc lap thiét lap, nhéap liéu, bién tap, kiém tra chat lugng, quan
ly va tu dong hdéa CSDL GIS trén ca hai nén tang QGIS va ArcGIS Pro.

- Nam ving ky nang bién tap vector, topology, két néi database, va
chuyén déi dir liéu gilra hai phan mém. San sang ho trg du &n thuc té
(quy hoach doé thi, quan ly dat dai, moi truong...).

Thoi gian: 9 tuan (2 thang)

Hinh thuec: Ly thuyét + Thuc hanh song song QGIS & ArcGIS Pro + Bai

tap

Cong cu can cai dat ngay tu tuan 1:

o QGIS 3.34

o ArcGIS Pro 2026

o PostgreSQL + PostGIS 16x

o Geoserver 2.25.2

o Python 3

Lo trinh chi tiét :

Tuan 1: Giéi thiéu GIS co ban

Muc tiéu: Hi€u khai niém GIS, phan biét Vector/Raster, lam quen hé quy

chiéu toa do (CRS), Projection va giao dién ctia QGIS & ArcGIS Pro.

Tai liéu:

o QGIS Training Manual: Module “Creating and Exploring a Basic Map”
- https://docs.qgis.org/latest/en/docs/training manual/index.html

o ArcGIS Pro: Get Started with ArcGIS Pro (Official Help)

o Tai liéu ly thuyét :
https://drive.google.com/drive/folders/1IGbND7y2RgmLCtwc]fToSMG
z800EdAli?usp=drive link

o Tai liéu hudng dan thuc hanh :
https://drive.google.com/drive/folders/1st50DIbx8)8IDmyKxKfksOsey
emDyBzx?usp=sharing

Panh gia dat/khong dat:



https://docs.qgis.org/latest/en/docs/training_manual/index.html
https://drive.google.com/drive/folders/1IGbND7y2RqmLCtwcJfToSMGz80oEdA1i?usp=drive_link
https://drive.google.com/drive/folders/1IGbND7y2RqmLCtwcJfToSMGz80oEdA1i?usp=drive_link
https://drive.google.com/drive/folders/1st5oDlbx8J8IDmyKxKfksOseyemDyBzx?usp=sharing
https://drive.google.com/drive/folders/1st5oDlbx8J8IDmyKxKfksOseyemDyBzx?usp=sharing

o Pat: Tao dugc ban do co ban, thay déi CRS, gidi thich dugc su khac
biét gitra QGIS va ArcGIS Pro.

o Khéng dat: Chua phan biét dugc Vector/Raster hoac khdng lam
quen dugc giao dién hai phan mém.

Tuan 2: M6 hinh dit liéu GIS & Topology co ban

Muc tiéu: Hiéu mo6 hinh dit liéu, thudc tinh, topology co ban; lam quen

File Geodatabase

Tai liéu:

o Tai liéu ly thuyét :
https://drive.google.com/drive/folders/1IGbND7y2RgmLCtwc]fToSMG
z800EdAli?usp=drive link

o Tai liéu hudng dan thuc hanh :
https://drive.google.com/drive/folders/1st50DIbx8)8IDmyKxKfksOsey
emDyBzx?usp=sharing

Panh gia dat/khong dat:

o Pat: Tao dugc layer Point/Line/Polygon, thiét lap topology co ban va
gidi thich dugc trén ca hai phan mém.

- Khéng dat: Khong tao dugc dit liéu mau hoac chua hiéu topology.

Tuan 3: Spatial Database (PostGIS & Enterprise Geodatabase)
Muc tiéu: Hiéu va cai dat Spatial Database, thuc hién import/export dit
liéu co ban trén ca QGIS va ArcGlIS Pro.

Tai liéu:

o PostGIS Official Workshop: Introduction to PostGIS -
https://postgis.net/workshops/postgis-intro/

o Tai liéu ly thuyét :
https://drive.google.com/drive/folders/11IGbND7y2RgmLCtwc)fToSMG
z800EdAli?usp=drive link

o Tai liéu hudng dan thuc hanh :
https://drive.google.com/drive/folders/1st50DIbx8]8IDmyKxKfksOsey
emDyBzx?usp=sharing

bPanh gia dat/khong dat:

o Pat: Import/export thanh cong di{r liéu gilra file va database trén ca
hai phan mém.

o Khong dat: Khong cai dat hoac import/export that bai.

Tuan 4-5: Bién tap dir liéu vector

Muc tiéu: Thanh thao Digitizing, Editing features, Snapping, Modify
Features, Attribute editing , Clip, Buffer, Intersect, Union.

Tai liéu:

o Tai liéu ly thuyét :
https://drive.google.com/drive/folders/1IGbND7y2RgmLCtwcJfToSMG



https://drive.google.com/drive/folders/1IGbND7y2RqmLCtwcJfToSMGz80oEdA1i?usp=drive_link
https://drive.google.com/drive/folders/1IGbND7y2RqmLCtwcJfToSMGz80oEdA1i?usp=drive_link
https://drive.google.com/drive/folders/1st5oDlbx8J8IDmyKxKfksOseyemDyBzx?usp=sharing
https://drive.google.com/drive/folders/1st5oDlbx8J8IDmyKxKfksOseyemDyBzx?usp=sharing
https://postgis.net/workshops/postgis-intro/
https://drive.google.com/drive/folders/1IGbND7y2RqmLCtwcJfToSMGz80oEdA1i?usp=drive_link
https://drive.google.com/drive/folders/1IGbND7y2RqmLCtwcJfToSMGz80oEdA1i?usp=drive_link
https://drive.google.com/drive/folders/1st5oDlbx8J8IDmyKxKfksOseyemDyBzx?usp=sharing
https://drive.google.com/drive/folders/1st5oDlbx8J8IDmyKxKfksOseyemDyBzx?usp=sharing
https://drive.google.com/drive/folders/1IGbND7y2RqmLCtwcJfToSMGz80oEdA1i?usp=drive_link

z800EdAli?usp=drive link

o Tai liéu hudng dan thuc hanh :
https://drive.google.com/drive/folders/1st50DIbx8)8IDmyKxKfksOsey
emDyBzx?usp=sharing

Panh gia dat/khong dat:

o Dat: Bién tap hoan chinh it nhat 2 16p dir liéu (Point/Line/Polygon)
trén phan mém, khéng 16i topology co ban.

o Khong dat: Bién tap sai hoac khong s dung dugc Snapping/Editing
tools.

Tuan 6: Két ndi database va tim hiéu Attribute & Arcgis Pro

Muc tiéu: Két néi QGIS & PostGIS, import/export da dang dinh dang.

Tim hi€u vé Postgresql cach tao dir liéu, database va |énh dé€ cé thé lién

két tir Postgresql véi Postgis. Biét query dir liéu dua vao Attribute

Tai liéu:

https://docs.google.com/document/d/1sZRG9-dNWt3MwOkWZ2dv-

Q4DiljL8IinEmEWtUsboPkg/edit?tab=t.0#heading=h.qg8hitkbz2m30

Panh gia dat/khong dat:

o Pat: K&t ndi thanh céng va chuyén dit liéu muot ma gilra file &
database trén phan mém. Tao dugc Database va lién két dugc vai
postgis va query dugc dir liéu.

o Khéng dat: Khong két n6i dugc hodc import/export 16i, dir liéu day
|én geoserver bj 16i va khdong hién thi duoc

Tuan 7: Két néi va Publish dir liéu Ién GeoServer

Ly thuyét:

o Khai niém WebGIS service (WMS, WFS), cach GeoServer hoat dong
nhu mot server publish d{r liéu tu PostGIS.

o Quy trinh: Tao Workspace —» Data Store (PostGIS) — Layer — Style
(SLD).

o Cach két n6i GeoServer tir Postgreql+Postgis hoac qua cac dang dir
liéu chuan.

Thuc hanh:

o Cai dat va cau hinh GeoServer.

o K&t n6i GeoServer vaéi PostGIS, tao Data Store.

o Publish layer tu PostGIS I1én GeoServer.

o Thay daéi style (SLD) cho layer (cé thé export style tir QGIS sang
SLD).

o Thém layer GeoServer (WMS/WFS) vao QGIS va ArcGIS Pro dé xem
va bién tap.

Tai liéu:


https://drive.google.com/drive/folders/1IGbND7y2RqmLCtwcJfToSMGz80oEdA1i?usp=drive_link
https://drive.google.com/drive/folders/1st5oDlbx8J8IDmyKxKfksOseyemDyBzx?usp=sharing
https://drive.google.com/drive/folders/1st5oDlbx8J8IDmyKxKfksOseyemDyBzx?usp=sharing
https://docs.google.com/document/d/1sZRG9-dNWt3Mw0kWZ2dv-Q4DiIjL8inEmEWtUsboPkg/edit?tab=t.0%23heading=h.q8hitkbz2m3o
https://docs.google.com/document/d/1sZRG9-dNWt3Mw0kWZ2dv-Q4DiIjL8inEmEWtUsboPkg/edit?tab=t.0%23heading=h.q8hitkbz2m3o

o GeoServer Official: Publishing a PostGIS table —»
https://docs.geoserver.org/stable/en/user/gettingstarted/postqis-
quickstart/

o Hudng dan style:
https://geoserver.org/geoserver/en/user/gettingstarted/style-
quickstart/

o Tai liéu punlish dir liéu:
https://docs.google.com/document/d/1sZRG9-dNWt3MwOkWZ2dv-
Q4DiljL8IiInEmEWtUsboPkg/edit?tab=t.0#heading=h.g8hitkbz2m30

Panh gia dat/khong dat:

o Pat: K&t ndi thanh céng PostGIS véi GeoServer, publish dugc it nhat
3 layer, thay déi style va hién thj dugc layer trong QGIS/ArcGIS Pro.

o Khéng dat: Khong két noi dugc GeoServer hoac layer khéng hién
thi/style bi 16i.

Tuan 8: Tu ddong héa bién tap Ly thuyét va bién tap nang cao

o Tu ddng hda quy trinh bién tap bang script ArcPy/ModelBuilder trong
ArcGIS Pro va thiét ké layout chuyén nghiép va xuat bdo céo ban do.

Thuc hanh:

o S dung ModelBuilder (ArcGIS Pro) dé tu dong hda workflow.

o Tao layout dep, thém legend, scale bar, north arrow va xuat
PDF/Print trén phan mém.

Tai liéu:

o ArcGIS Pro: ArcPy & ModelBuilder

o Tai liéu thuc hanh :
https://drive.google.com/drive/folders/1st50DIbx8]8IDmyKxKfksOsey
emDyBzx?usp=sharing

Panh gia dat/khong dat:

o Pat: Tu dong hda 1 MolderBuild bang Arcgis pro ra dugc két qua va
tao dugc 1 layout hoan chinh.

- Khéng dat: Khong chay dugc script hoac script chay bi 16i va
khong xuat dugc ban do

Tuan 9 : Du an cuéi khoéa

Muc tiéu: Xay dung va bién tap hoan chinh 1 CSDL GIS mau thuc hién

ArcGIS Pro, publish 1én GeoServer.

Ly thuyét & Thuc hanh:

Ap dung toan b kién thirc: bién tap sach, topology, két ndi
database, publish GeoServer, layout.
Tai liéu:



https://docs.geoserver.org/stable/en/user/gettingstarted/postgis-quickstart/
https://docs.geoserver.org/stable/en/user/gettingstarted/postgis-quickstart/
https://geoserver.org/geoserver/en/user/gettingstarted/style-quickstart/
https://geoserver.org/geoserver/en/user/gettingstarted/style-quickstart/
https://docs.google.com/document/d/1sZRG9-dNWt3Mw0kWZ2dv-Q4DiIjL8inEmEWtUsboPkg/edit?tab=t.0%23heading=h.q8hitkbz2m3o
https://docs.google.com/document/d/1sZRG9-dNWt3Mw0kWZ2dv-Q4DiIjL8inEmEWtUsboPkg/edit?tab=t.0%23heading=h.q8hitkbz2m3o
https://drive.google.com/drive/folders/1st5oDlbx8J8IDmyKxKfksOseyemDyBzx?usp=sharing
https://drive.google.com/drive/folders/1st5oDlbx8J8IDmyKxKfksOseyemDyBzx?usp=sharing

o Tai liéu ly thuyét :
https://drive.google.com/drive/folders/11IGbND7y2RgmLCtwc)fToSMG
z800EdAli?usp=drive link

o Tai liéu hudng dan thuc hanh :
https://drive.google.com/drive/folders/1st50DIbx8]8IDmyKxKfksOsey
emDyBzx?usp=sharing

Panh gia dat/khong dat:

o Pat: Hoan thanh du an sach (topology didng, dir liéu day du),
publish dugc |Ién GeoServer, trinh bay ré rang cé demo.

o Khéng dat: Du an c6 16i topology 16n hodc khong hoan thanh.

Panh gia téng thé:

o Thanh thao dugc cac tool bién tap dit liéu, xuat dugc ban do

o K&t n6i dugc database va cé thé publish dit liéu 1én Geoserver.


https://drive.google.com/drive/folders/1IGbND7y2RqmLCtwcJfToSMGz80oEdA1i?usp=drive_link
https://drive.google.com/drive/folders/1IGbND7y2RqmLCtwcJfToSMGz80oEdA1i?usp=drive_link
https://drive.google.com/drive/folders/1st5oDlbx8J8IDmyKxKfksOseyemDyBzx?usp=sharing
https://drive.google.com/drive/folders/1st5oDlbx8J8IDmyKxKfksOseyemDyBzx?usp=sharing

LO trinh dao tao TTS Lap
trinh GIS

LO TRINH PAO TAO THUC TAP SINH LAP TRINH GIS - 3 THANG (12
TUAN)

1. Muc tiéu dao tao:

Cé thé xay dung hoan chinh mét itng dung WebGIS tUr BE PostGIS + GeoServer
dén FE OpenLayers, Leafmap + Angular, bao gobm: quan tri CSDL khdng gian,
phan tich d{t liéu GIS, bién tap dit liéu qua web, dung API va deploy san pham
online.

2. Thoi gian téng: 12 tuan - 3 thang

Hinh thuc: Ly thuyét + Thuc hanh + Bai tap + Demo hang tuan + Dy an cudi
khoa

Cong cu can cai dat
o GeoServer 2.25
PostgreSQL + PostGIS 16x

. QGIS

« VS Code + Git

« Node.js, Python 3
« Angular CLI

3. L6 trinh chi tiét theo tuan:
Tuan 1 - 2: Module 1 - Lam quen véi CSDL GIS (Geodatabase)
NGi dung:

. Point, Line, Polygon va cac loai Geometry
« Phan biét dir liéu khéng gian va&i di liéu thudc tinh thdng thudng
« Cau tric dir liéu GIS (Geo)SON, Shapefile, GeoPackage)



Muc tiéu: Hiéu ro cac thanh phan co ban cua dit liéu GIS.

Tai liéu tham khao:

« https://www.igismap.com/gis-tutorial-basic-spatial-elements-points-lines-

and-polygons/
« QGIS Training Manual - Vector Data

Bai tap: Phan tich cau truc file *.geojson va *.json chra dir liéu GIS.
Panh gia: NOop bdo cdo phan tich dir liéu mau + demo trong QGIS.

Tuan 3 - 4: Module 2 - Hé thdong quan tri CSDL GIS (PostGIS &
GeoServer) (9 ngay)

Noi dung:

. Cai dat va cau hinh PostgreSQL + PostGIS
« Quan tri CSDL GIS local

. Cai dat GeoServer, publish layer tur PostGIS
« Quan tri CSDL GIS online (co ban)

Muc tiéu: Thanh thao thiét [ap va quan tri CSDL GIS, publish dich vu.

Tai liéu tham khao:

« PostGIS Official Workshop: https://postgis.net/workshops/postgis-intro/
« GeoServer Getting Started & Tutorials:

https://docs.geoserver.org/latest/en/user/gettingstarted/

Bai tap thuc hanh:

« Thiét |ap CSDL Postgres + PostGIS
« Import di liéu GIS vao PostGIS
« K&t noi va publish layer |én GeoServer

DPanh gia: C6 CSDL Geodatabase hoat dong trén PostGIS va publish dugc it
nhat 3 layer trén GeoServer.

Tuan 5 - 7: Module 3 - Phan tich CSDL GIS (12 ngay)

NGi dung:


https://www.igismap.com/gis-tutorial-basic-spatial-elements-points-lines-and-polygons/
https://www.igismap.com/gis-tutorial-basic-spatial-elements-points-lines-and-polygons/
https://postgis.net/workshops/postgis-intro/
https://docs.geoserver.org/latest/en/user/gettingstarted/

« Tao lap, luu trir va truy van dit liéu GIS (SQL Spatial)
« Import / Export di liéu
« Dung API co ban goi dit liéu tir GeoServer

Muc tiéu: ST dung ma nguén maé dé phan tich va truy van dt liéu khéng gian.
Tai liéu tham khao:

« PostGIS Documentation (cdc ham ST_*)
o Introduction to PostGIS (Harvard CGA)

Bai tap thuc hanh:

« Import di liéu 16n vao PostgreSQL/PostGIS
« D3y dit liéu 1én GeoServer
« Xay dung API (Node.js hodc Python) dé€ goi dit liéu tir GeoServer

DPanh gia: Xem dugc dir liéu trén GeoServer qua API va thuc hién dugc cac truy
van khong gian co ban.

Tuan 8 - 9: Module 4 - Lam viéc véi ma nguén mé OpenLayers (10 ngay)
NGi dung:

« Gidi thiéu OpenlLayers

« Hién thi ban do6, thém layer tir GeoServer (WMS/WFS)

« Tuong tac va bién tap di liéu (point, line, polygon)

Muc tiéu: Xay dung giao dién WebGIS tuong tac vai dir liéu tur GeoServer.

Tai liéu tham khao:

« OpenlLayers Official Tutorials: https://openlayers.org/doc/tutorials/

. https://openlayers.org/

Bai tap thuc hanh:

« Dung giao dién WebGIS: xem, chinh s(a, bién tap point/line/polygon
« Goi dich vu WMS/WFS tu GeoServer

Panh gia: San pham WebGIS co ban véi OpenLayers c6 chic nang bién tap dit
liu.


https://openlayers.org/doc/tutorials/
https://openlayers.org/

Tuan 10: Module 5 - Lam viéc v6i ma nguén mé Leafmap (7 ngay)
NGéi dung:

« Gidi thiéu Leafmap (Python-based)
« Truc quan héa d{ liéu truc tiép tir PostGIS
. Bién tap va hién thj dir liéu khong gian

Muc tiéu: Xay dung WebGIS nhanh chéng két néi truc ti€p véi PostGIS.

Tai liéu tham khao:

. Leafmap Official Tutorials: https://leafmap.org/tutorials/ (dac biét
notebook PostGlIS)

« https://leafmap.org/

Bai tap thuc hanh:

. Dung giao dién WebGIS véi Leafmap: xem, chinh stra point/line/polygon
« Goi dit liéu truc ti€p tir PostgreSQL/PostGIS

Panh gia: San pham tradi nghiém vaéi Leafmap két néi PostGlIS.

Tuan 11: Module 6 - Dung dich vu WebGIS véi Angular (5 ngay) Noi
dung:

« Gi6i thiéu Angular framework
« Tich hgp OpenLayers hoac Leafmap vao Angular
« Xay dung giao dién chuyén nghiép

Muc tiéu: Hoan thién ing dung WebGlIS bang framework frontend.

Tai liéu tham khao:

« Angular Official Tutorials: https://angular.dev/tutorials
« Huéng dan tich hgp OpenLayers véi Angular (cac vi du 2025-2026)

Bai tap thuc hanh:

« Tich hop map (OpenLayers/Leafmap) vao du an Angular
« Deploy san phdm WebGlIS


https://leafmap.org/tutorials/
https://leafmap.org/
https://angular.dev/tutorials

Panh gia: San pham Angular c6 map va chic nang cao ban.
Tuan 12: Du an cuéi khéa & Téng két Ndi dung:

« Xay dung WebGIS hoan chinh cho mot chu dé thuc té (vi du: Ban dé quy
hoach Ha N6i, Quan ly diém du lich, hoac Hé thong theo ddi moi truong).

« Tich hgp PostGIS + GeoServer + OpenlLayers/Leafmap + Angular.

« Thém chlrc nang xem, bién tap di liéu, APl va deploy online
(Vercel/Netlify hoac server cong ty).

Muc tiéu: Ap dung toan bd kién thitc vao mot sdn pham thuc té.

Danh gia: Trinh bay du an + demo online + bao cao ky thuat + source code
trén GitHub.

Tai liéu bé sung chung:

« Group Facebook: “Cong dong GIS Viét Nam” va “WebGIS Viét Nam”
« GitHub repo ca nhan dé quan ly toan bd code



