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To whom it may concern,

This document constitutes my professional external review of the dissertation project
entitled Development of a methodology for studying the stability of pit walls at deposits in
Kazakhstan that was composed and carried out by Mrs. Nazym Atalykova. As the external
reviewer under whom Mrs. Atalykova worked during her time at the Yildiz Technical
University, | am well positioned and very pleased to evaluate the project.

This dissertation’s objectives are well established within the scientific and technical review
of methods for full-fledged analysis of existing scientific and engineering solutions in the field
of ensuring the sustainability of open pit sidewall and slope of an open pit. Mrs. Atalykova
was carried out an in-depth scientific and technical review on methods for calculating surface
stability, geomechanical modeling algorithms, software complexes used in stress-deformed
state (SDS) analysis, as well as instrumental control systems based on modern Geodetic and
satellite technologies (GNSS, automated stations, remote monitoring). Special attention was
also paid to the possibilities of integrating Geoinformation systems for spatial data
processing, visualization of structural elements of the array and modeling of potential
instability zones.

Through this dissertation, Mrs. Atalykova is aimed at to improve Geodetic methods for
monitoring the state of the onboard arrays of quarries using Geoinformation technologies to
increase the efficiency of monitoring the stability of slopes and ensure the rational and safe
development of mineral deposits. In her dissertation, Mrs. Atalykova considered the
geomechanical processes during the transition from open pit to underground mining with
the complex morphology of the Akzhal deposit for the subsequent choice of mining system in
the transition to underground mining. The Mrs. Atalykova’ s proposed method allows for a
more accurate prediction of the behavior of rock masses under such conditions, significantly
improving the efficiency and safety of mining.
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The objectives of the Mrs. Atalykova dissertation project entitled Development of a
methodology for studying the stability of pit walls at deposits in Kazakhstan are;
1. Development of a methodology for instrumental control of deformations of Quarry
slopes using modern Geodetic instruments.
2. Development of basic principles for creating an automated system of instrumental
control and geodetic monitoring in the quarry.
3. Improving the methodology for calculating the stability of Quarry slopes, taking into
account the actual data of Geodetic observations.
4, Implementation of Geoinformation analysis methods (GIS) for spatial assessment of
deformation processes, modeling and visualization of potential instability zones.

Summary:

During her time at the Yildiz Technical University and during my visit to Al-Farabi Kazakh
National University, I was able to observe Mrs. Atalykova in the classroom and in the process
of researching this dissertation. I am profoundly convinced that she has developed the skills
necessary to contribute to her field and has, through the process of composing and carrying
out this dissertation research, established a level of expertise in her field commensurate with
the degree she is seeking.

[ therefore recommend to the faculty of the Department of Geography and Environmental
Sciences at the Kazakh National University that Nazym Atalykova be awarded the PhD degree.
This document certifies my approval of her dissertation in fulfillment of the terms outlined
in the external reviewer contract.

Naci YASTIKLI

Prof.Dr.Naci YASTIK

Professor of eomatlc'ﬂngineering
Faculty of Civil Engineering, Yildiz Technical University
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