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List of abbreviations and designations

Reduction Full name

SU Satbayev University

MSHE RK Ministry of Science and Higher Education of the Republic of Kazakhstan
AS Academic staff

EP Educational program

wWC Working curriculum

GIS Geographic information system

LOED Learning outcomes of the educational program
BD Basic discipline

PD Profile discipline

TUC The university component

CC Component of choice

SDG Sustainable Development Goals

TUN The United Nations

The educational program "Geospatial Digital Engineering" is aimed at training
highly qualified scientific and engineering personnel of a new formation, capable
of developing and implementing innovative solutions in the field of geodesy,
geoinformatics, cartography, land management and surveying. The program
integrates fundamental physics and mathematics education, engineering and
technical training and active research activities, forming world-class
competencies in the field of digital geospatial technologies for doctoral students.
The program makes a significant contribution to the implementation of the
Sustainable Development Goals (SDGs) approved by the United Nations through
the development of scientific potential, digitalization of the geospatial industry
and support for sustainable practices of territorial development.:

SDG 4. Quality education is the provision of a high level of academic training,
the development of independent research skills, critical analysis and the
generation of new knowledge, as well as the formation of a sustainable trajectory
of continuing education and professional development.

SDG 9. Industrialization, innovation, and Infrastructure — support
scientific and technological progress through the training of researchers and
developers who create and implement digital engineering solutions in geospatial
systems and infrastructure projects.

SDG 12. Responsible consumption and production is the development of
digital monitoring and environmental management methods, the introduction of
solutions to optimize the use of resources and improve the environmental
sustainability of territories.

SDG 13. Combating climate change is the application of geoinformation
technologies for the analysis, modeling and forecasting of climate processes, as
well as for the development of adaptation strategies based on spatial data.

SDG 15. Conservation of terrestrial ecosystems is the support of the
protection and restoration of natural ecosystems through scientifically sound land
use, environmental impact assessment and spatial planning of natural territories.

F KazNRTU 703-05 Educational program



NON-PROFIT JOINT-STOCK COMPANY "KAZAKH NATIONAL RESEARCH TECHNICAL UNIVERSITY
named after K.I. SATBAYEV"

1. Description of the educational program

Training of scientific, technical and engineering personnel with world-class
competencies in the field of digital technologies based on the integration of
fundamental physical-mechanical and practice-oriented engineering education
with research and development for geodesy, cartography, geoinformatics, land
management and surveying.

2. The purpose and objectives of the educational program

Goal EP: creation, based on the integration of education and science, of an
effective system for training scientific, scientific and pedagogical personnel of a
new formation capable of solving issues of improving society, economy,
production, science and the development of new technologies in the field of
geodesy, geospatial digital engineering.

Tasks EP:

Task 1: The readiness of specialists for research and project work in the field
of geodesy, cartography, geoinformatics, including in related fields related to the
selection of necessary research methods, modification of existing and
development of new methods based on the objectives of a specific study.

Task 2: The readiness of specialists to develop and implement methods of
technologies at the local level to solve problems in the field of geospatial
technologies.

Task 3: The readiness of specialists to search for and obtain new information
necessary to solve professional tasks in the field of knowledge integration in
relation to their field of activity, to actively participate in the activities of an
enterprise or organization.

Task 4: The readiness of specialists for scientific, informational, ideological
and problematic communications in the professional environment and in the
audience of non-specialists with a clear and deep justification of their position, to
engage in organizational, managerial and service activities, to be aware of the
responsibility for making their professional decisions.

Task 5: The readiness of specialists for self-study and continuous professional
development.

Task 6: Willingness to analyze scientific publications and to present in writing
the results of their own research in accordance with accepted norms in a foreign
language.

Task 7: Willingness to navigate in modern approaches, methods and means of
study, as well as trends and ways of developing methods for solving the problem.

3. Requirements for the evaluation of learning outcomes of the educational
program

Learning outcomes include knowledge, skills and competencies and are
defined both for the general education program and for its individual modules,
disciplines or tasks.

The main task at this stage is to choose methods and means of evaluation for
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all types of control, with the help of which it is possible to effectively assess the
achievement of the planned learning outcomes at the subject level.

4. Passport of the educational program

4.1. General information

Ne Field name

Note

field of education

1 |Code and classification of the

8D07 Engineering, Manufacturing and Civil engineering

2 |Code and
training directions

classification

of]

8D073 Architecture and Civil engineering

w

Educational program group

D123 Geodesy

SN

Educational program name

8D07306 Geospatial Digital Engineering

program

5 |Short description of educational

Training of scientific, technical and engineering personnel
with world-class competencies in the field of digital
technologies based on the integration of fundamental
physical-mechanical and practice-oriented engineering
education with research and development for geodesy,
cartography, geoinformatics, land management and
surveying.

6 [Purpose of EP

Creation, based on the integration of education and
science, of an effective system for training scientific,
scientific and pedagogical personnel of a new formation
capable of solving issues of improving society, economy,
production, science and the development of new
technologies in the field of geodesy, geospatial digital

educational program

engineering.
7 [Type of EP New EP
8 [The level based on NQF 8
9 |The level based on IQF 8
10 | Distinctive features of EP No
11 [List of competencies  off General cultural competencies (GCC)

GCC-1. Proficiency in effective oral and written
communication in Russian, Kazakh and a foreign
language in an academic and professional environment in
the field of geodesy, cartography, geoinformatics and
related fields.

GCC-2. The ability to work in a team, to organize joint
scientific and project activities with representatives of the
engineering, scientific and industrial sectors.

GCC-3. The ability to make informed and responsible
professional decisions in non-standard situations,
demonstrating critical and engineering thinking.

GCC-4. Self-organization and time management skills;
the ability to set goals and achieve results in conditions of]
limited resources.

General Professional Competencies (GPC)

GPC-1. Knowledge of the regulatory framework
governing activities in the field of geodesy, land

management, surveying and environmental management,
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including aspects of environmental and industrial safety.
GPC-2. Knowledge of modern methods and technologies
of geodetic, surveying and cartographic measurements at
\various stages of design and operation.

GPC-3. Skills in collecting, processing, analyzing, and
visualizing spatial information in order to build digital and
analog terrain models.

GPC-4. The use of spatial monitoring technologies
(including remote methods and GNSS systems) to assess
the condition of objects and territories.

GPC-5. Understanding the engineering, legal,
environmental, and digital aspects of conducting and
supporting geospatial science projects.

Professional Competencies (PC)

PC-1. Performing scientific and applied research in the
field of geomatics and digital engineering, including the
development and adaptation of new spatial analysis
methods.

PC-2. Application of geographic information systems
(GIS), photogrammetry, laser scanning and remote
sensing methods for the study and management of the
territory.

PC-3. Creation and updating of digital maps, plans,
models and thematic layers of spatial information for
scientific, engineering and management tasks.

PC-4. Integration of spatial data and their interpretation
using specialized software in scientific research.

PC-5. Participation in the development of territorial and
sectoral projects, including environmental impact
assessment and sustainable management of natural
resources.

PC-6. Preparation of scientific publications, accounting
and project documentation, participation in scientific
conferences and professional communications.

Digital Competencies (DC)

DC-1. Knowledge of modern spatial data processing
software, including AutoCAD Civil 3D, ArcGIS, QGIS,
ERDAS Imagine, ENVI, Maplinfo, Micromine, Surpac,
etc

DC-2. The ability to work with digital terrain models,
geographic information databases, 3D models and
satellite images.

DC-3. Knowledge of the principles of building,
managing, and analyzing spatial databases and geoportals.
DC-4. The use of web cartography, cloud platforms, and
Web-GIS for visualization, publication, and collaboration
on spatial data in scientific and industrial environments.

12

Learning outcomes
educational program

of|

1.Analyze the trends of modern science, identify
promising areas of scientific research in the subject area
of professional activity, the composition of research
papers, their determining factors.
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2.To use methods of mathematical, numerical and
computer modeling in the analysis and solution of applied
and engineering problems, exhibiting the skills of]
expanding their knowledge based on information and
educational technologies.

3.Gain in-depth knowledge in the subject area off
professional activity, reflecting the current level of
development.

4.To form a conceptual worldview of a future scientist in
terms of studying the spatial aspects of the surrounding
world when making professional and/or managerial
decisions.

5.Use a mathematical-statistical approach to spatial
problems, including methods from geoinformation
systems and packages for statistical data processing.

6.To be guided by modern approaches, methods and
means of studying the shape and external gravitational
field of the Earth and other planets, as well as trends and
ways of developing methods for solving this problem.
7.Analyze scientific publications and present in writing
the results of their own research in accordance with
accepted norms in a foreign language.

13 | Education form Full-time

14 |Period of training 3 years

15 | Amount of credits 180

16 | Languages of instruction Russian, Kazakh

17 | Academic degree awarded Doctor of Philosophy PhD

18

Developers and authors

Department of MSaG
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4.2. The relationship between the achievability of the formed learning outcomes according to the educational program
and academic disciplines

No Name of the Brief description of the discipline Number of Generated learning outcomes (codes)
discipline credits | LR1 | LR2 | LR3 | LR4 | LR5 | LR6 | LR7 | LRS8

Cycle of basic disciplines

University component

1. |Academic writing |Content: fundamentals and general 5 v
principles of academic writing, including:
writing  effective  sentences  and
paragraphs,  writing an  abstract,
introduction, conclusion, discussion, and
references; in-text citation; preventing
plagiarism; and preparing a conference
presentation.

2. |Methods of Contents: structure of technical sciences, 5 v
scientific research japplication of general  scientific,
philosophical and special methods of]
scientific  research, principles  of
organization of scientific research,
methodological features of modern
science, ways of development of science
and scientific research, the role of
technical sciences, computer science and
engineering research in theory and
practice.

Cycle of basic disciplines

Elective component
1. |Mathematical Doctoral students will study essential 5 v v
methods in geodesy |mathematical  techniques, including
numerical methods, error theory, and
linear and nonlinear optimization, used in
geodetic calculations and spatial datal
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analysis. The focus will be on applying
these methods to solve scientific and
applied challenges, such as precise
coordinate determination, earth surface
modeling, deformation analysis, and
other engineering tasks, including
geodetic work in construction. Students
will also explore the software and
computational technologies necessary for,
effective problem-solving.

2. [Mathematical Contents: Study of methods of correlation 5 v v
modeling of and regression analysis to establish trends
deformation in the dynamics of deformation
processes processes; cellular automata to create

predictive  models of subsidence;
forecasting of deformations of the Earth's
surface, buildings and structures based on
the results of geodetic observations using
available quantitative and qualitative data|
of other types of field observations in
Matlab software during research.

3. [Intellectual property [Contents: global aspects of intellectual 5 v v
and the global property and its role in international trade
market and economics, analysis of international

agreements and  conventions, IP
management  strategies, cases  Of
protection and violation of intellectual
property rights in various jurisdictions.

Cycle of profile disciplines
Elective component

1. |Geoinformation Doctoral students will study methods of 5 v v v
analysis for spatial analysis, geostatistics, spatial
scientific research  |modeling, and data visualization, as well
as their application to scientific and
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applied tasks. The course includes
practical work with advanced GIS and
spatial analysis software, aimed at
studying earth processes, environmental
monitoring, and resource management
strategy development. PhD students will
also learn methods for integrating spatial
data with other information sources to
create comprehensive models and maps.

2. [Theory of the figure (Contents: As part of the course, the 5
of the Earth doctoral student will master the
possibilities of determining the figure of]
the Earth by successive approximations
using heterogeneous geodetic,
gravimetric, astronomical and satellite
measurements:  the  concept  of]
determining the figure of the Earth by its
sequential refinement, as well as the
relationship of parameters describing the
figure and the external gravitational field
of the Earth.

3. [Fundamental and [The discipline is focused on the 5
applied coordinate- fformation of ideas and understandings
time support of about the main tasks and structure of the
geodesy tasks fundamental segment, the definition of

the celestial and terrestrial reference
coordinate systems, simplified models of]
the celestial and terrestrial systems, the
modern level of solving the fundamental
coordinate-time support, the parameters
of the datum, the requirements for a set of|
tools, the use of GNSS in coordinate-time
support.
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5. Curriculum of the educational program

w4 FFROYEDR=

H}!LFIIS,JLYI",\J Drviaban o tha Avaid i O el

WS O™ HT

UNIVERSITY e sfter K Sathayevs

dated bl 2028 Minaim N 10

WK EING CURRICUL UM

AcadeTrac haar ZAZE-D00G | A EoamE. S prieeg
{fircag of sfecmcad progrees B IEE - sy~
Léwcmonad progam BTN - "o parked Dighal Kaginmriag”
Tha e s dad s g Drwimear of Philosaphy Pl
Fodm and durasca of sty il i (echenili sad ped spepicalormi) - 3 yeen

Adkecation s L1 {as rain g bueed o oo

P Tl kb Lk i

e Same af discipln it | e | wews | = | P Ml S repees— _—

v [T ki il L - L] Gnchedlag | p— pp— py— erogabilin
credies (2T TXIE) —

| o | 2w | Jwm | dem | 5eom | 6 s

CYCLE OF GENERAL EDUCATION DECIPLINES (GE)

CYCLE OF BASK INSCIFLINES (BN

bl 1 Medule of baske irassing {universty compancni)

n
METIZ  |lohuadk of s il Kacnch 3 138 TR [t 1 3
. I
LNGHE |Acskenic writng 3 130 Dadd [[iE: 1 [l
Iy
MAPI2 |nahorascl moedd ng of Sk TR oo o 1 3 138 L1 50 ] [t 1 3
[ae ]
AP, |Wihormical meods in gaadary 1 - ! 130 1m0 e . !
[a=]]
. n
MG | Lnaclocmal proparn i the ghobal marka 1 . . 13 M [ z .
=

M-1. Fractice-arienind mesule

L1
WAPES | Podsgogical pracrica | | i R i

CVOLE OF FROFILE MSCIFLINES (FDG

M-2 Muodulks al pr 1 activily | i of chalceh

[

MAPIID |Caondommton smadys S0 wwsiis ek 3 138 Lo E ([ z 3
o,

SAFIIE | Theory of the fgure of the Eark 1 3 130 L1505 ] [[iE: 1 [l
[a=]]

— I ;.-L.- anl s g coad Rl aipport af poakey . o Y Jar I - , .
Liaks [ae ]

M-1 Fractice-arienind mesule

b4 Experimental rescarch medule

o
LAPEY | Rosemch pracce | | | §

focasral wastere, i hading inserrabips

LA P BATS 3 R 3
ol smadare. i hafing nmTralps
Lk, P IT WS b ] R k]
oyl enafert. i ki kTt ps
A PLET AW : R ]

s afthe Socral wusdnt, nchaling inermabips
LA PR mrs| = ] 1

wrad da0ard Sesornsan

Rosemch work of the deoorl ruda, nchading ks
! e — | m r H

ECEEE]
\AFLE R ossaect: ooyl wiaart. i b nsrrabups 1 —— 5 n -
M-5. Mudule af il atind sties
s imiad

Fatal bssod sn UNIVERSITY

i of oradis Far tha o ey parksd of amdy

F KazNRTU 703-05 Educational program



NON-PROFIT JOINT-STOCK COMPANY "KAZAKH NATIONAL RESEARCH TECHNICAL UNIVERSITY
named after K.I. SATBAYEV"

o s
Cwile coshe Cuchen ol diaciple

e —— T =] [ ———T Companani of dhics (0CH| Tatal

GED ek of gomaral afcmon Sscplms [ [ ¥

nrx T e L o ] i3

ro Cipcha af” profile disciplina. [ [£3 ] T
Tetal fer thea ksl o andeeg: ¥ = L] L3
FWTIS Favaxh Wor of oo ] Seadan 123
RS Experimcnnd Fasarch Work of Dooson] S nadam 1
ra ol axcamen 1
TOTAL: 1]

Dhecis o of the Kdwcarben sl and Morhosdabegicnl ©omndl of KaNETT samwd sfior K Sempaye. Slimanes % 1 dated 2001262

Dbk b of thil Acedomsc Councl of dhe nsiioaw. s % 4 dewd 1212

Sigmad:
acrarning Boosd mombar - Vice-Racior for Acsdemic & s LUskanbayors B K.
dpp resad:
Vi Pravaa on acadanic devckopraan Kalpopoa L K.
Bhad of Depurrsent - Deparmcn of Educmionsd Mogoas Thamaglyna A 5
Slangernen ol A ceflori - Motedobanesl Wark
Direcior - Miniag s lomBurgical lnstnse nara afia |
I e — Byl X
Deparenars Char - Sunrying ad geadoey Mhsicarahk: i
Eaprosmaane of B¢ Aok Conanino e Eaplopas A ———

eckrcaladged

F KazNRTU 703-05 Educational program



