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D123 - « Geodesy»

1. General provisions.

1. The program was drawn up in accordance with the Order of the Minister of Education and
Science of the Republic of Kazakhstan dated October 31, 2018 No. 600 “On Approval of the Model
Rules for Admission to Education in Educational Organizations Implementing Educational Programs
of Higher and Postgraduate Education” (hereinafter referred to as the Model Rules).

2. The entrance exam for doctoral studies consists of writing an essay, passing a test for
readiness for doctoral studies (hereinafter referred to as TRDS), an exam in the profile of a group of
educational programs and an interview.

Block Points
1. Essay 10
2. Test for readiness for doctoral studies 30

3. Exam according to the profile of the

group of the educational program 40
4. Interview 20
Total admission score 100/75

3. The duration of the entrance exam is 4 hours, during which the applicant writes an essay,
passes a test for readiness for doctoral studies, and answers an electronic examination. The interview
is conducted on the basis of the university before the entrance exam.

2. Procedure for the entrance examination.
1. Applicants for doctoral studies in the group of educational programs D123 - « Geodesy» write

a problematic / thematic essay. The volume of the essay is at least 250-300 words.
2. The electronic examination card consists of 3 questions.



Topics for exam preparation according to the profile of the group of
the educational program.

Discipline ""Geodesy™

Supporting engineering and geodetic networks. Information about satellite methods of
measurements in geodesy. Urban polygonometry. Engineering and geodetic surveys. Investigation of
routes of linear structures. Geodetic alignment works. Center work technologies. Geodetic support of
installation work. Legislation of the Republic of Kazakhstan in the field of geodesy and cartography.
Objects and subjects of geodetic and cartographic activities. The main directions of geodetic and
cartographic activities. Notice in the field of geodesy and / or cartography. Normative legal acts and
technical requirements in the field of geodetic and cartographic activities. Metrological support of
geodetic and cartographic activities. Geodetic and cartographic activities in the interests of ensuring
the defense and national security of the Republic of Kazakhstan. Basic potential theories. Earth's
gravity field. Reduction of gravity. Geometry of the Earth. Gravity field outside the Earth. Space
methods. A modern approach to determining the shape of the Earth.

Discipline ""Mapping"*

Principles of map classification. Theoretical concepts in cartography. The structure of
cartography. The interaction of cartography and geoinformatics. Classification of projections by the
nature of distortions. Classification of projections by the type of normal cartographic grid.
Cartographic semiotics. Map language. Quantitative background. Relief image. Digital elevation
models. Inscriptions on geographical maps. Cartographic generalization. Geographic principles of
generalization. Types of geographic maps. Dynamics maps and relationship maps. Design,
compilation and publication of maps. Methods of using the card. Systems of techniques for analyzing
maps. Methods of mathematical and cartographic modeling. Research on maps. Maps and atlases in
computer networks. Types of geo-images. Classification of geoimages. Geoiconometry.

Discipline ""Geoinformatics"

Geoinformatics: Science, Technology, Industry. GIS functionality. Spatial data models.
Analog-to-digital data conversion. Databases and their management. General analytical operations
and methods of space-time modeling. Virtual reality images. Cartographic animations. GIS as the
basis for the integration of spatial data and technologies. Intellectualization and decision support in
geoinformatics. Neural networks and GIS. Artificial intelligence technologies and expert systems.
Development of a GIS system project. Implementation of geographic information projects. GIS in
geographic research. Sectoral geoinformation projects. GIS and geology. GIS and Land Registry. GIS
and forestry. GIS and ecology. GIS and municipal management. GIS and engineering
communications. GIS in power structures.

Discipline ""Earth Remote Sensing Fundamentals™

Remote sensing systems. Image display systems. Data processing systems. Radiation in the
optical range of the spectrum. The short-wave infrared ranges of the spectrum are also visible. Mid
and thermal infrared ranges of the spectrum. Sensor models. Sampling and analog-to-digital
conversion. Geometric distortion. One-dimensional statistical analysis of images. Multivariate
statistical analysis of images. Noise models. Spatial statistical analysis of data. Multi-zone indexes.
Increase the contrast of pictures. Image model with spatial filtering. Fourier transforms. Elimination
of distortion. Radiometric calibration. Automated determination of the position of ground control
points. Orthorecording. Combining images. Classification process. Training the classifier.



Nonparametric classification. Parametric classification. Spatial spectral segmentation. Subpixel
classification. Hyperspectral image analysis
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