Report on the work of the dissertation

Council

Dissertation Council on metallurgy and materials science at the Kazakh national
researchtechnical University named after K. I. Satpayev on specialties (direction of training):

- 6D070900 — «Metallurgy»;/ 8D07204 — «Metallurgical engineering»

- 6D071000 — «Materials science and technology of new materials»./ 8D07103 —
«Materials Science and Engineering»
6D074000 — «Nanomaterials and Nanotechnologies» / 8D071 14 — «Nanomaterials and
Nanotechnologies»
1. Data on the number of meetings held — 8 meetings.
2. Full name (if any) of members of the dissertation Council who attended less than
half ofthe sessions: none.
3 List of doctoral students indicating the organization of training:
— Yulusov S.— KazNRTU named after K.I. Satpayev;
— Yessengaziyev A. — KazNRTU named after K.I. Satpayev;
— Zhuniskaliyev T. --NJSC «KARIUp;
— Argyn A. — KazNRTU named after K.I. Satpayev;
_ Kozha E. — KazNRTU named after K.1. Satpayev;
_ Sharipov R. — JCS «Kazakh-British Technical University».
— Yessengarayev Y. — KazNRTU named after K.1. Satpayev;
_ Daruyesh G. — KazNRTU named after K.I. Satpayev;

4. Brief analysis of dissertations considered by the Council during the reporting year

Ne| Full name of the Topics of work | Code and title of
doctoral student specialty
« Development of technology for obtaining 6D070900 -
1 Yulusov Sultan rare and rare earth metal concentrate from «Metallurgy»
uranium-containing raw materials »
' Development of technology for processing «61\2?;%?1?0 _»
2 Yessengaziyev | waste from titanium-magnesium production &y
Azamat o obtain titanium dioxide and calcium
nitrate
Development of theoretical foundations and 6D070900 -
improvement of the technology of production| «Metallurgy»
3 [Zhuniskaliyev Talgat | of complex alloy of the Fe-Si-Mn-Al group
using high-ash coal and manganese ores of
Kazakhstan
Improving of technology of converting of 8D07204 —
4 Argyn Aidar copper-lead mattes by sulfiding «Metallurgical
engineering»
Production of protective ceramic coatings on 6D071000 -
‘ the surface of metallic materials by plasma- «Materials science
? HigzhaErin electrolytic treatment i and technology of
new materialsy
Study of electroleaching of non-ferrous 6D070900 -
6 | Sharipov Rustam | metals from multicomponent raw materials «Metallurgy»
using a sulfur-graphite electrode ]




Intensification of the gold heap leaching 6D070900 -

processing with extraction of valuable metals

8 | Daruyesh Galamat engineering»

4.1.Analysis of the topic of the work of S.B. Yulusov "Development of technology for
obtaining a concentrate of rare and rare earth metals from uranium—containing raw materials",
submitted for the degree of Doctor of PhD in the specialty 6D070900 - Metallurgy.

The dissertation work of Yulusov S.B. is devoted to the problems of complex processing
of uranium-containing and man-made raw materials with the extraction of rare and rare-earth
metals of uranium production. One of the promising sources of rare and rare earth elements, the
need of industry for which is growing from year to year, may be uranium-containing raw
materials, in particular, the black shale ores of Bolshoy Karatau and man-made mineral
formations from the processing of phosphate uranium ores.

Based on the theoretical and applied research obtained, the author of the dissertation
created a new technology for the complex processing of uranium-containing and technogenic
raw materials with the extraction of rare and rare-earth metals of uranium production, which
provides a pyro-hydrometallurgical method for processing black shale ores by extracting rare
refractory and rare-carth metals in the form of concentrates and processing technogenic mineral
formations (TMOS) from the processing of phosphate uranium ores with the extraction of rare-
earth metals.

A technology has been developed for the complex processing of the processing of black
shale ore of Bolshoy Karatau with the extraction of rare and rare carth elements: uranium,
vanadium, molybdenum and (sum) REE, as well as the production of aluminum-ammonium
alum and the use of enriched cake from the leaching of sinter as part of the charge to obtain
ferrosilicon. The introduction of a method for opening black shale ore by sintering with
ammonium sulfate in the presence of concentrated sulfuric acid and subsequent leaching of the
sinter will increase the degree of extraction of rare metals, as well as simultaneously extract
rare earth elements in the form of concentrate, which will increase the complexity of the use of
mineral raw materials and expand the range of products.

Two variants of TMO opening have been developed: acidic and alkaline. The
advantages of each of them are shown. Acid opening involves sulfatization of the feedstock at a
temperature of 230 ° C and subsequent leaching with water. With acidic opening, the degree of
transition of rare earth elements into solution is 78.5%.

The implementation of an improved method for extracting REE, in the form of
concentrate, from TMO from the processing of phosphate uranium ores will allow phosphorus
to be isolated into a separate semi-product, contributing to an increase in the complexity of the
use of raw materials and profitability of production.

Connection of the dissertation topics with the directions of science development,
which are formed by the Higher Scientific and Technical Commission under the
Government of the Republic of Kazakhstan in accordance with paragraph 3 of Article 18
of the Law "On Science" and (or) state programs. Main results and topics of the directions
of the dissertation work of Yulusov S.B. connected with the state program funded by the
Ministry of Education and Science of the Republic of Kazakhstan on the priority "Rational use
of natural resources, processing of raw materials and products" for 2017-2019 on the topic:
"Development of technology for the integrated development of polymetallic carbon-silica ores
of Bolshoy Karatau".

7 Yessengarayev Yerlan process using various reagents and various «Mgtaliurgys
physical and chemical methods
8D07204 —
Development of complex technol f ash .
P P OgY Of as «Metallurgical |



Analysis of the level of implementation of the results of the dissertation in practice.
12 publications have been published on the topic of the dissertation, including 2 articles in
journals reviewed by the Scopus database, 3 articles from the list of scientific journals
recommended by the Committee for Control in the Field of education and Science of the
Ministry of Education and Science of the Republic of Kazakhstan, 5 abstracts, 2 patents have
been obtained.

4.2. Analysis of the subject of the work of Yessengaziyev A.M. “Development of
technology for processing titanium-magnesium production waste to produce titanium dioxide
and calcium nitrate”, submitted for the PhD degree in the specialty 6D070900 - Metallurgy.

The dissertation work of Yessengaziyev A. M. is devoted to the problems of processing
solid waste from sludge collectors of titanium-magnesium production. The processing of
sediments from sludge collectors of titanium-magnesium production in Kazakhstan is not carried
out, there is not enough information on the disposal of sludge waste in the world. Early studies in
the CIS suggested their use as building materials. The lack of information about the
physicochemical compositions and properties of sludge from sludge collectors of titanium-
magnesium production containing valuable components, and methods for their extraction in the
available scientific, technical and patent literature showed the need for research in this direction.
To solve this problem, the dissertation work presents research on the development of a
technology for the complex processing of solid waste from the sludge reservoirs of UKTMC JSC
with the production of calcium nitrate from a purified solution and titanium dioxide from a cake
from nitric acid leaching by ammonium fluoride processing. This technology will make it
possible to reduce harmful emissions into the environment and obtain commercial products,
while ammonium bifluoride is a recoverable fluorinating agent.

Based on the obtained theoretical and applied research, the author proposed a new
technological solution for the processing of sludge from sludge reservoirs of titanium and
magnesium production according to the scheme: sludge — nitric acid leaching — cake and
solution; cake — fluoroammonium processing — hydrolysis — purification — rutile
concentrate; solution — purification — granulation — calcium nitrate.

The work makes an important contribution to science, in connection with the new results
obtained in the study of the physicochemical composition of the sludge of the sludge reservoirs
of titanium-magnesium production; kinetic regularities of the process of leaching of sludge from
titanium-magnesium production with nitric acid; in the field of research on the processing of
cake and solution from nitric acid leaching of titanium-magnesium production sludge to obtain
valuable products. The importance of the dissertation work is quite well disclosed and is
associated with the need to process the sludge of the sludge reservoirs of titanium-magnesium
production, the large-tonnage accumulations of which are an urgent problem for UKTMC JSC.

Connection of the dissertation topics with the directions of science development,
which are formed by the Higher Scientific and Technical Commission under the
Government of the Republic of Kazakhstan in accordance with paragraph 3 of Article 18
of the Law "On Science" and (or) state programs. The dissertation work was carried out at
the department "Metallurgy and mineral processing" of KazNRTU named after K.1. Satpaev, and
in the laboratory of titanium and rare refractory metals of JSC "Institute of Metallurgy and Ore
Beneficiation", within the framework of the state grant of the Committee of Science of the
Ministry of Education and Science of the Republic of Kazakhstan on the project on the topic:
"Development of technology for the integrated processing of titanium sludge" (R&D No.
AP05130436 dated 02.03.2018 for 2018 -2020), financed by the Ministry of Education and
Science of the Republic of Kazakhstan within the framework of the subprogram "Grant financing
of scientific research”" on the priority "Rational use of natural resources, processing of raw
materials and products".

Analysis of the level of implementation of the results of the dissertation in practice.
On the topic of the dissertation work, 12 printed works were published, including 2 articles in
journals peer-reviewed by the Scopus database, 4 articles from the list of scientific journals




recommended by the KKSON MES RK, 5 theses of reports, 1 article in a foreign scientific
publication, 1 patent was received.

4.3. Analysis of the subject of the work Zhuniskaliev T.T.. «Development of
theoretical foundations and improvement of the technology of production of complex alloy
of the Fe-Si-Mn-Al group using high-ash coal and manganese ores of Kazakhstan»,
submitted for the degree of Doctor of PhD in the specialty 6D070900 — «Metallurgy».

Dissertation work of Zhuniskalieva T.T. is devoted to the development of technology for
obtaining Fe-Si-Mn-Al containing complex ligatures from substandard manganese-containing
charge materials and high-ash coals. The relevance of the work is determined by the increase in
the production of high-quality metals and metal products, as well as the involvement in the
metallurgical processing of substandard manganese-containing ores and non-energy high-ash
coals of the Republic of Kazakhstan.

With an increase in the production of high-quality metals and metal products, the quality
is increasing every year, against its background, manufacturers in competition seek to reduce the
cost of a metal product by saving energy resources and materials used, without losing quality.
Improving the quality of steel can be achieved by using the developed complex ligature
containing silicon, manganese and aluminum, which at the stage of deoxidation contribute to the
deep purification of steel from oxygen and non-metallic inclusions.

Research work on the smelting of Fe-Si-Mn-Al complex ligatures was previously carried
out using manganese ore, high-ash coal, quartzite, etc. as part of the charge... complex ligature,
did not allow reaching a stable technological regime. At present, the accumulated practical
experience, the theoretical studies carried out, have made it possible to approach the solution of
the problem of complex ligature smelting from new positions. At the same time, analogues in the
world for obtaining alloys of such a complex chemical composition by a single-stage
carbothermal slag-free method are unknown.

The development of technology for the production of complex ligatures, in the aggregate,
will allow organizing the production of obtaining and developing the extraction of substandard
manganese deposits, as well as an increase in the volume of production of coal deposits
previously used only in the national economic sector of the Republic of Kazakhstan. Mastering
the technology for the production of complex ligatures using high-ash coals will determine the
role of coal deposits in Kazakhstan as a long-term (for centuries) raw material base for
Kazakhstan's ferroalloy production.

As a result of theoretical and experimental studies, a technology has been developed for
obtaining complex ligatures used as deoxidizers in the production of calm and semi-quiet steel
grades that are not subject to self-disintegration and obtained from substandard manganese ores,
briquettes made from waste manganesc ores and coke, as well as from high-ash coal , unsuitable
from an energy point of view.

Connection of the dissertation topics with the directions of science development,
which are formed by the Higher Scientific and Technical Commission under the
Government of the Republic of Kazakhstan in accordance with paragraph 3 of Article 18
of the Law «On Science» and (or) state programs. The dissertation work was carried out on
the basis of NJSC «Karaganda Industrial University» and the branch of the National Center for
Complex Processing of Mineral Raw Materials of the Republic of Kazakhstan «Chemical and
Metallurgical Institute named after Zh. Abishevay. The results of the research work presented in
the dissertation work are closely related to the priority direction of the National Scientific
Council under the Government of the Republic of Kazakhstan «Geology, mining and processing
of mineral and hydrocarbon raw materials, new materials, technologies, safe products and
designs» and was carried out within the framework of grant funding young scientists on
scientific and (or) scientific and technical projects for 2020-2022: AP08052301 — «Development
of a technology for the production of high-quality steel castings by processing and refining from
non-metallic inclusions with an alloy of highly active elements Al-Mn-Ca-Si».

Analysis of the level of implementation of the results of the dissertation in practice. 8



scientific papers have been published on the topic of the dissertation work, including: 2 articles
in peer-reviewed scientific publications on the scientific direction of the dissertation topic,
indexed in the Web of Science database and in the Scopus database, 1 article in a domestic
publication in the field of metallurgy recommended by COXON, 1 article ina domestic scientific
journal and 4 articles in collections of International and Republican scientific and practical
conferences.

4.4Analysis of the subject of the work of Argyn A.A. "Improving the technology of
converting copper-lead mattes by sulfiding”, submitted for the degree of Doctor of Philosophy
(PhD) in the educational program 8D07204 - "Metallurgical Engineering".

The current state of copper production is characterized by the fact that raw materials with
a low content of non-ferrous and a high content of associated harmful metal impurities are
involved in processing. This led to the production of complex polymetallic mattes with a high
content of harmful impurities. Their further processing by converting led to an increase in
emissions of harmful substances into the atmosphere and increased the burden on the
environment and human health. From a technological point of view, the quality of converting
products, such as blister copper, converter slag and dust, has significantly decreased due to the
concentration of associated metal impurities in them. This problem acquires particular relevance
in the conditions of converting copper-lead mattes of lead production at Kazzinc LLP, where the
mattes are characterized by an increased content of harmful metal impurities: up to 25% lead, up
to 4% arsenic and up to 1.0% antimony. As a result of converting such mattes, blister copper is
obtained with a low copper content (96-98%) and a high content of impurities (As, Sb, Pb, etc.).
Turnover converter slags of the 1st conversion period contain up to 35% lead, up to 3% copper
and up to 1.5% (in total) arsenic and antimony. Due to the absence of an alternative method for
processing copper-lead mattes, converting remains the main process for obtaining blister copper
in the general technological scheme of copper and lead production of the Kazzinc LLP.

The new technclogy for converting copper-lead mattes developed in the work can
significantly improve the quality of the converting products due to the deep extraction of copper
into blister copper, and associated metal impurities (lead, arsenic, antimony, etc.) into dust, by
direct processing of high-sulfur copper concentrate in converters together with matte and its
simultaneous use as a sulfidizing agent.

Connection of the dissertation topics with the directions of science development,
which are formed by the Higher Scientific and Technical Commission under the
Government of the Republic of Kazakhstan in accordance with paragraph 3 of Article 18
of the Law "On Science" and (or) state programs. The dissertation work was carried out
within the framework of the state grant of the Science Foundation of the Ministry of Education
and Science of the Republic of Kazakhstan under the project: No. AP05130595 "Development of
a new high-tech bubbling technology for the direct extraction of lead, copper, zinc and rare earth
metals into commercial products from substandard intermediates and recycled materials of lead
production” for 2018-2020.

Analysis of the level of implementation of the results of the dissertation in practice.
On the topic of the dissertation, 7 scientific papers were published in peer-reviewed scientific
journals and publications determined by the Higher Attestation Commission, including: in the
WOS database - 1 article, in the Scopus database - 2 articles, in the RSCI database - 1 article, in
journals recommended by KOKSON MON RK - 3 articles.

4.5. Analisis of the subject matter of the work Erkin Kozha«Production of protective
ceramic coatings on the surface of metallic materials by plasma-electrolytic treatment»,
submitted for the specialty 6D071000 —Material science and technology of newmaterials..

The dissertation work of a doctoral PhD student of KazNTZU named after K.I.Satbaeva
Kozha Erkin compliance with the direction of development of science or government programs.
Scientific research aimed at developing a highlyefficient technology for the production of new
materials from domestic raw materials, as well as technologies for obtaining and processing



finished products from them, are an urgent problem of the innovative and industrial development
of the Republic of Kazakhstan.

Specification of theoretical aspects of doping, modification and heat treatment of surface
layers of products, as well as the study of their structure and properties allow solving the actual
problem of creating new, highly efficient technological processes for obtaining hardening and
protective coatings, increasing the reliability and durability of machines and mechanisms.

Increasing the requirements for the quality of machine parts stimulates the creation of
new methods for the purposeful change in the phase composition and the structure of their
surface layers. In particular, methods of influencing the surface of parts by concentrated energy
flows have become widespread. The most promising, energy-saving and environmentally
friendly technology among them is the electrolytic-plasma treatment (EPO) method. This
changes the structure and properties of the material in thin surface layers due to the physical
action of high-temperature plasma ions and electric discharge.

Additional increase in surface hardness, hardness and wear resistance of parts in EPO can
also be achieved due to a purposeful change in the chemical composition of the surface layer by
alloying and modifying.In the thesis for research, details were selected: "Equipment of wedge
columns" from the operating plant of JSC "UstKamenogorsk factory of industrial fittings".
Contact durability, abrasive and shock-abrasive wear resistance of parts of wedge columns of
steel 20X in the production of JSC "UZPA" are satisfied by cementation on a solid carburizer
with subsequent hardening. Disadvantages of this technology of processing parts are the
formation of buckling and cracking of parts from low- carbon steels, as well as the high labor
intensity and energy intensity of production. The analysis of existing technologies for heat
treatment of similar products from low-carbon and alloyed steels shows that the task of
developing electrolytic-plasma treatment for drilling tool parts ensuring high performance
characteristicsis timely and timely.

Practical results approbation. The dissertation work is an integral part of the state budget
issue No. 277 of KazNTU and "ALATAU-PLANT" LLP. The resuits of the research are targeted
to the introduction into the production of JSC "UZPA", and are also used in the educational
process of the department "Mechanical engineering and technology of structural materials"
EKSTU them. D. Serikbayev.

Description of the contribution of the doctoral PhD student to the preparation of each
publication. Statement of problems, the way to solve them, theoretical and experimental studies,
main scientific results. Publications. 8 scientific works were published on the topic of the thesis,
including 5 in the publications recommended by the Committee for Control in Education and
Science of the Ministry of Education and Science of the Republic ofKazakhstan.

4.6. Analysis of the subject of the work of Sharipov R.Kh. “Study of electroleaching
of non-ferrous metals from multicomponent raw materials using a sulfur-graphite electrode”,
submitted for the PhD degree in the specialty 6D070900 — Metallurgy.

The dissertation work of doctoral student of KBTU JSC Sharipov R.H. is devoted to the
problems of low-quality extracted and processed ores and concentrates, as well as the increasing
amount of secondary and technogenic raw materials of the Republic of Kazakhstan. To improve
the efficiency of metal production, specific non-traditional methods of their processing are now
required. In the work the problem is solved by applying a new scheme of electrochemical
generation of a leaching agent and establishing regularities of flow of electrochemical leaching
of complex raw materials, non-ferrous metals by electrolysis with sulfur-graphite electrode in a
heterogeneous system. As a method of solving the problem, the method of using a sulfur-
graphite electrode under the influence of an electric signal for simultaneous generation of a
leaching agent and extraction of metals in a solution in the volume of one unit was chosen.

The method of combined electrochemical reactions allows a new approach to the problem
of processing raw materials of different composition and complexity. The use of electrochemical
activation in the leaching of raw non-ferrous metal concentrates with their conversion into water-
soluble compounds is an innovative solution for extracting hard-to-recover non-ferrous metals



from raw material resources. The proposed technique makes it possible to combine the receipt of
a leaching reagent and extraction of non-ferrous and noble metals from ores and concentrates,
which saves energy and expensive reagents in the organization of technological processes.

Scientific research on the topic of this dissertation was conducted in the testing laboratory
" Advanced Materials and Technologies" JSC Kazakh-British Technical University.

Connection of the subject matter of the thesis with the directions of development of
science, which are formed by the Higher Scientific-Technical Commission under the
Government of the Republic of Kazakhstan in accordance with paragraph 3 of Article 18
of the Law "On Science" and (or) state programs. The main results and topics of the
dissertation work are associated with the state grants of the Committee of Science of the Ministry
of Education and Science of the Republic of Kazakhstan on the theme: "Development of
fundamental prerequisites for hydrometallurgical processes of extraction of non-ferrous metals
from metal-bearing raw materials in order to create the basis for innovative technologies", 2012-
2014, and "Development of fundamental principles of hydrometallurgical processes to improve
the extraction of metals from complex and low-grade raw materials" (research Ne 0269/GF4
from 12.02.2015) for 2015-2017).

Analysis of the level of implementation of the results of the thesis in practical
activities. According to the results of the dissertation work Sharipov R.Kh. published 7 scientific
papers, including: 1 article in the journals included in the Scopus database; 3 articles in the
editions recommended by CQAES MES RK for publication of the main results of research on
technical sciences; 3 publications in the proceedings of international and national conferences.
The main results of the thesis were presented and discussed at: International scientific
conferences "The 48th International October Conference on Mining and Metallurgy, September
78 to October 01, 2016 at Hotel Albo, Bor Serbia, (International Conference on Recent
Advances In Metallurgy For Sustainable Development (IC-RAMSD 2018), February 1Ist - 3rd)
2018 The M.S. University of Baroda, Vadodara, India.

4.7. Analysis of the subject of the work of Yessengarayev Ye.K. “Intensification of the
process of heap leaching of gold using various reagents and various physical and chemical
methods”. submitted for the PhD degree in the specialty 6D070900 — Metallurgy.

Dissertation work of a doctoral candidate of Kazakh National Research Technical
University named after K.I. Satpaeva Yessengaraev Ye.K. devoted to the problems of processing
oxidized low-sulfide ores using the technology of heap leaching of gold. Heap leaching is widely
used in the processing of gold ores. Thus, it is known that about 65% of gold worldwide is
extracted from ore by heap leaching.

Thus. an increase in the extraction of gold from ore even by 1-2% gives a significant
economic effect. To achieve these goals in heap leaching, various reagents can be used. The
possibility of intensifying the process due to such reagents as hydrogen peroxide and sodium
acetate and ultrasonic treatment was revealed.

Based on the experiments and calculations carried out, it is concluded that the research
results are confirmed by the integrated laboratory tests of the method for processing gold ores
using sodium acetate and hydrogen peroxide. Gold heap leaching technology using sodium
acetate and hydrogen peroxide is recommended for pilot production. The research results and the
proposed technology are of great interest for the industrial processing of gold-bearing oxidized
low-sulfide ores in Kazakhstan.

Scientific research on the topic of the dissertation was carried out in the department of
"Metallurgy and mineral processing", also in the laboratory of "Zarkuh mining company” of the
Islamic Republic of Iran (joint Kazakhstan company "Eurasia metals company") and in the
laboratory of precious metals of the Branch of the Republican State Enterprise "National Center
for Complex Processing Mineral Raw Materials of the Republic of Kazakhstan™ of the State
Research and Production Association of Industrial Ecology “Kazmekhanobr”.

Connection of the subject matter of the thesis with the directions of development of
science, which are formed by the Higher Scientific-Technical Commission under the




Government of the Republic of Kazakhstan in accordance with paragraph 3 of Article 18
of the Law "On Science' and (or) state programs.

Research work was carried out in accordance with international research projects noted in
the Strategy "Kazakhstan-2050" and the priority direction of development of science "Rational
use of natural, including water resources, geology, processing of mineral raw materials, new
materials and technologies, safe products and constructions”.

The dissertation work corresponds to the modern scientific and technical level. This
method of intensifying the process of heap leaching of gold using various reagents and physical
and chemical methods is relevant, it meets modern trends in the development of gold mining in
the world.

Analysis of the level of implementation of the results of the thesis in practical
activities.

According to the results of the dissertation work of Yessengaraev Ye.K. 8 scientific
papers have been published, including: 1 article in journals included in the Scopus database; 3
articles in publications recommended by the KKSON MES RK for the publication of the main
results of research in technical sciences; 4 publications in the proceedings of international
conferences. The main results of the dissertation were reported and discussed at: International
scientific conferences “Intensification of hydrometallurgical processes of processing natural and
technogenic raw materials. Technologies and equipment”, St. Petersburg, RF, 2018 and
“Rational use of mineral and technogenic raw materials in the conditions of industry 4.0”,
Almaty, 2019.

4.8 Analysis of the subject matter of Daruesh G.S. « Development of complex
technology of ash processing with extraction of valuable metals », submitted for a doctoral
degree PhD in the specialty 8D07204 - "Metallurgical Engineering".

The dissertation work of a doctoral student of KazNITU named K.I. Satpayev is devoted
to development of a complex technology of ash processing with extraction of valuable
components. Marketable products were obtained, using magnetic separation, sintering, leaching,
crystallization, thermal decomposition and precipitation processes. Optimal parameters of each
process were identified and a complex technology of ash utilization from Ekibastuz coals of
Almaty HTPP-2 was developed.

New data on thermodynamics of reactions of interaction of ash components with calcium
chloride have been obtained. A high probability of mullite decomposition by calcium chloride in
an oxidizing atmosphere has been established.

Scientific research on the dissertation topic was conducted in the laboratories of K.L.
Satpayev KazNITU and Weizmann Institute of Science (Rehovot, Israel).

Using the developed technological scheme was obtained: magnetite concentrate, pure silica with
99.5% Si0», metallurgical alumina of grade G-0 and zinc cake with a high content of rare earth
metals.

Communication of the thesis subject matter with the directions of science
development, which are formed by the Higher Scientific-Technical Commission under the
Government of the Republic of Kazakhstan in accordance with paragraph 3 of article 18 of
the Law "On Science" and (or) state programs. The results of research given in dissertation
work are closely associated with a research project implemented within the government grants of
the Science Fund of the Ministry of Education and Science of the Republic of Kazakhstan: Ne
AP09259637 "Development of high efficiency non-waste technology for recycling ash from coal
combustion with obtaining marketable products” for 2021-2023.

Analysis of the level of implementation of the results of the thesis in practical
activities. According to the results of the dissertation work Daruesh G.S. published 11 scientific
papers, including: 3 articles in journals included in the database Web of Science and Scopus; 3
articles in editions recommended by the Committee for quality assurance in the sphere of
education of the ministry of education of the Republic of Kazakhstan for publication of the main
results of research on technical sciences; 4 publications in the proceedings of international and



national conferences, 1 article in the journal included in the Russian science citation index
database. The main results of the thesis were presented and discussed at: Modern Scientific
research: Achievements, Innovations and Development prospects, August 29 - 31, 2021, Berlin,
Germany; International Scientific innovations in human life. Proceedings of Il International
Scientific and Practical Conference, August 25 - 27, 2021, Manchester, UK; WOCA (World of
Coal Ash), August 16 - 19, 2021, Kentucky, USA.

5 Analysis of the work of official reviewers (with examples of the most low-quality

reviews)

Full name of
the doctoral
student

Reviewers

Full name of the first reviewer
(position, academic degree, title,
number of publications in the
specialty for the last 3 years)

Full name of the second
reviewer(position, academic
degree, title, number of
publications in the
specialty for the last 3 years)

1 | Yulusov Sultan

Khomyakov Alexander — Candidate

of  Technical Sciences, Chief
specialist of the production and
Technical  Department of the

Republican State Enterprise "Center
for Complex processing of Mineral
raw materials of the Republic of
Kazakhstan", there are 5 scientific

Sharipova Ainash — Candidate of
Technical  Sciences,  Senior
Researcher in the sector of Rare
scattered Elements at the D. V.
Sokolsky Institute of Fuel,
Catalysis and Electrochemistry
JSC at the Kazakh-British
Technical University, there are 5

publications in  the  specialty scieqtilﬁ § publélga(;i?oongsoo infike
specialty ; -

6D070900 — Metallurgy. | Metallurgy.

Zhumagaliev Yerlan Ulanovich — Shayakhmetova Rosa

Candidate of Technical Sciences,
Aktobe Regional State University
named after

Abdrakhmanovna — Candidate of
Technical Sciences, Chief
researcher of the Laboratory of

Yessengagiyev K. Zhubanov, there are 5 scientific Rare 'Metals of 'the State
2 Azarl publications in the specialty Enterprise, RSE “National Qenter
6D070900 — Metallurgy. on complex processing of mineral
raw materials of the Republic of
Kazakhstan”, there are 5 scientific
| publications in the specialty
6D070900 — Metallurgy.

Zhunusov Ablai — Candidate of | Samuratov Erulan — Candidate of
| Technical Sciences, Professor of | Technical  Sciences,  Process
' the Department of Metallurgy, Engineer, LLP «ERG Research
| — NJSC «Toraighyrov University», Engineering ~ Center», has 5
3 Zhuniskaliyev |} s scientific publications in the | scientific publications in  the
i Talgat specialty 6D070900 = specialty 6D070900 =

«Metallurgy».

«Metallurgy».




| Associate
Department of Mining, Metallurgy

Baikonurov Erden — Doctor PhD,
Professor of the

Berdikulova Feruza - Candidate
of Technical Sciences, Head of
the research and development of

Kozha Erkin

Professor, Dean of the Road Faculty
of the Kazakh Automobile and Road
Institute named after L.B. Goncharov,
there 3 scientific publications in the
specialty 6D071000 — Materials
science and technology of new
materials.

and Natural Science, Zhezkazgan | the Republican State Enterprise

) University named after O. A.|"Center for Complex Processing

Argyn Aidar Baikonurov, there are 5 scientific | of Mineral Raw Materials of the
publications in the educational | Republic of Kazakhstan" there are

program 8D07204 - "Metallurgical | 5 scientific publications in the

engineering”. educational program 8D07204 -

"Metallurgical engineering".

Murzakhmetova Ulbala | Mustafa Laura Moldakerimovna —

Askarbekovna, Candidate of | PhD, Head of the Materials

Technical Sciences, Associate | Science  Laboratory  of  the

Department of Jet Propulsion and
Materials  Secience of  JSC
«National Center of  Space
Research and Technology», there
2 scientific publications in the
specialty 6D071000 — Materials
science and technology of new
materials

Sharipov Rustam

Shayakhmetova Roza — Candidate of
Technical Sciences, chief researcher
of the laboratory of rare metals of the
Republican State Enterprise "National
Center on Complex Processing of
Mineral Raw Materials of the
Republic of Kazakhstan", there are 5

Myrzabekov Begzat — PhD,
leading researcher of the sector of
electrochemistry and inorganic
compounds of “D.V.Sokolsky
Institute of Fuel, Catalysis and
Electrochemistry” JSC, 5
scientific publications on the

Yessengarayev
Yerlan

scientific ~ publications on  the | specialty 6D072000 - Chemical

specialty 6D070900 - Metallurgy. technology of inorganic
substances.

Koizhanova Aigul [J Head of the Bagasharova Zhenisgul -

Laboratory of Special Methods of
Hydrometallurgy and Ore
Beneficiation named after B.B.
Beisembayeva, Institute of
Metallurgy and Ore Beneficiation
JSC, there are 5  scientific
publications in  the  specialty
6D070900 - Metallurgy.

Candidate of Technical Sciences,
Senior Lecturer at the Department
of Analytical, Colloidal
Chemistry and Technology of
Rare Elements of Al-Farabi
Kazakh National University, there
are 5 scientific publications in the
specialty 6D070900 - Metallurgy.

Daruyesh
Galamat

Gladyshev Sergey — Candidate of
Technical Sciences, Leading
Rescarcher of  Alumina  and
Aluminum Laboratory, «Institute of
Metallurgy and Ore Benefication»
JSC under, there are 5 scientific

publications in the educational
program 8D07204 - "Metallurgical
engineering".

Maldybayev Galymzhan - Doctor
of Philosophy (PhD), senior
researcher of the Republican State
Enterprise "Center for Complex
Processing of Mineral Raw
Materials of the Republic of
Kazakhstan" there are 5 scientific
publications in the educational
program 8D07204 -
"Metallurgical engineering".




6Proposals for further improvement of the system of training scientific personnel.
Increase the requirements for the work of scientific consultants (especially from

Kazakhstan) doctoral students in terms of the proposed topics of dissertation research
and theirleadership in the training of scientific personnel.

Data on the considered dissertations for the degree of doctor of philosophy PhD,

doctorof profile

Dissertation Council

Code and title of spé'cialty

Code and title of
specialty

6D070900 - "Metallurgy"

6D071000 - "Materials
science and technology of
new materials»

Dissertations accepted for 7 1
defense B
Including doctoral students 2 =

from other universities

Dissertations withdrawn from
consideration

Including doctoral students
from other universities

Dissertations that received
negative  reviews from
reviewers

Including doctoral students
from other universities

Dissertations with a negative
decision on the results of the
defense

Including doctoral students
from other universities

Dissertations aimed at
completion

Including doctoral students
from other universities

Dissertations aimed at
repeated defense

Including doctoral students
from other universities

Chairman of the dissertation Council

Scientific Secretary of the dissertation Council

B. Kenzhaliyev

A. Mamayeva




JizccepTanMa/IbIK KeHEeCTiH JKYMBICHI TYPAJIbI ecerl

«K.H. Cotbaes atbiaars Kaz¥Y T3V » KEAK skaHbIHIarbl
6D070900 — «MeTamnyprus» /8D07204-«MeTamtyprusiblK MHXCHEPUA»,

6D071000 — «MarepuantaHy *oHe JKaHa MaTepUasiap TeXHOJIOTUACHI» / 8D07103-
«MatepuanTany oHe HHXECHEPU),

6D074000-«Hanomarepuanmap

JKOHEC

HaHOTEXHOJOTUICHI»

/ 8D07114-

«HaHoMaTepuaiap JKOHE HAHOTEXHOJOTHACHI») MaMaH/IBIKTaphI (kajgpiapipl paspiay
GarpiThl) OOMBIHIIA JUCCEPTALUANBIK KCHEC.

1. OTKi3iNreH oTLIPEICTAp CaHBl TYpPAJIbl NEPEKTEP — 8 OTHIPBIC.
2. OTKI3UIreH OTHIPBIC CAHBIHBIH JKAPTHICHIHAH KEMIHJC KaThICKaH KEHEC MYIIIeNepiHinR
Teri, aTbl, 9KeCiHiH aTbl (01 OONFaH XKaraak/a): XKOK.

3. OKy OpHBI KOPCETLIreH JOKTOPAHTTap Ti3iMi:
—I0nycos C. b.- K.1. Cor6aes aremjare Kas¥ T3V,

— EcenrasueB A.M. — K.W. CorGacs arsinnarst KasY T3V,
— Xynicxanues T.T. — Kaparas sl HHIYCTpHATbAL yuusepeuteTi» KEAK;
— Apreia A.O. — KW. Cot6ae atbinarst KazY T3V

— Koxa Epxun. — K.M. Cor6aeB arsiHiarbi KazYT3V;

— Mapumnos P.X. — AK «Kazak-bpuraH TeXHMKaIbIK YHHBEPCHUTETIY ;
— Ecenrapaes E. — KU, Cor6aes arbimnaarst KasY T3V,

— Tapyem I'. — K.W. Car6acep atbiarst KasY T3V

4. Ecenti )bU1 arbIMbIH/IA KEHECTE Kapallral JuccepTaiusjiapra KbICKalla

Tanaay
Ne| JIOKTOpPAHTTHIH MKyMBICTBIH TAKBIPBIObI HIudp xone
aTbI-K6HI . MaMaHAbIFbI
1 | FOnycos Cynran KypaMbliH/ia ypaH 6ap MHKi3aTTaH CHPEK JKoHE 6D070900 —
BanrabaeBud CHpeEK JKep MeTalapbiHbIH KOHICHTPaThIH aly|  Mertamtyprus
TEXHOJIOTHICHIH d31pJIey
2 | Ecenrasues TuTan-Marauii  eHaipicingeri KamublkTapian 6D070900 —
Azamat TATad OAOKCHII MeH KalbLi cenuTpachii Mertautyprus
MyparoBud KaiiTa eHjIen aly TeXHOJIOTMACHIH XKacay
3 | Xynickanuesa KasakcTaHHBIN Korapbl Kyiii kemipiepi meH| 6D070900 —
Tanrara MapraHen, KEHIEPIH KOJIAaHbII Fe-Si-Mn-Al Mertamnyprus
ToKawyIs! TOOBIH/Iarbl  KCIEH/li JMratyp —OHMpICIHIH
TEOPHSUIBIK ~ HETI3AEpIH  JaMmblTy — KOHE
TEXHOJOTHSICHIH KETUIPY.
4 | ApruiH Ailnap Meic KopracklH miTeiinepin cyasduarenipin 8D07204 —
O6I1IMAIKYJTBI KOHBEpTEpIEY TEXHOJIOTHACHIH KETUIIPY MeTantyprusuibK
MIDKEHEepUs
5 | Koxa Epkun DIEKTPOTHTTIK-TIa3MATBIK OHJEY JMICIHIH 61071000 —

MarepuanTanyKoHe KaHa

KOMeriMeEH  MeTaul  KOpbITIanaphIHbIH
OeTiHIe KepaMUKATBIK KOPFayIlIbl Kabatrap marepuajiaap
any TEXHOJIOTUSICHI
6 | lllapumos Pyctav | Kenn  KOMMOHEHTTI mukizartad  tycri | 6D070900 -
XacaHoBU4 MeTaIIapibl  AMeKTpolaiManayibl  KYKipT- | MeTamnyprus.
rpadHT 2EKTPOIBIHBIH KOMETIMCH 3epTTey
7 | Ecenrapaes E.K. OpTyps1i peareHTTep MEH OpTYpii (u3HKO- 6070900 —
XUMHASIIBIK  OMicTepiH  Ko/yjlaHa  OTBIpeIN, | Mertammyprus

QITHIHHEIH YHIHIICIH maiiManay/ bl KYIeHTy




] 8 ‘ Hapyew [".C. Kyn enneyniﬁ KelleHAl TeXHOJIOTHSCHIH | 8D07204 -
a3ipIiey koHe Oarailbl MeTalAaplapabl iy «MeTasuty prusibiK
L HHKEHEPUY.

4.1.10ycoB C. B. KyMBICHIHBIH TAKBIPHIOBIH TaJ/IAY. 6D070900 — Meramtyprus
vaMasmeFel Gofsmama PhD JOKTOPH! JOpeXeciH aiyFa YChIHbUTFaH" KypambiHIa ypaH Oap
MIMKI3aTTAH CHPEK JKAHE CHMPEK JKEp MeTaniapblHbIH KOHLUCHTPATHIH ally TEXHOJIOTUACHIH
azipney”. |

C. b. FOnycoBTBIH JAUCCEPTAIIMAIBIK KYMBICHI ypaH oHIpICiHIH CHpEK XKoHE CHPEK XKep
MeTaJIapbIH ATy apKbUIbI KypaMblHIa ypaH Oap jKoHe TeXHOTEHK MIMKI3aTThl KEMWCH/l ORIy
MacelleNiepine apHairaH. OHEPKICIITIH KaKeTTUIr KBULIAH JKBUIFA ©Cifl Kejle JKaTKaH CHUPCK
JKOHE CHPEK JKEp 3IEeMEHTTEpiHIH MEPCHEKTMBAIIBI Ke31epiHiH 01pi K¥pa1TILIHz[a ypan Oap
MMKi3aT, aTan aWTKaHaa, yikeH KaparayJbH Kapa TaxTatac KEHJepi XKoHe ¢ocdarTel ypaH
KEH/IepiH OHJIEY/IEH abIHFaH TEXHOICH/IK MUHEPAIIB! Ty3inimzaep OoJrysl MYNinH.

AJIBIHFAH TEOPHANBIK XOHE Kol aHbasbl 3epTTCYJIEP/IiH HETi31HAC AUGCEpTays aBTOPb
ypaH eHIIPICiHIH CHPEK XXIHE CHPEK JKep METalAapbiH LibFapa OTBIPBIT, KYPAMBIHIA YPaH Oap
KoHE TEeXHOrCHIK MIMKi3aTThl KENIeHAl KaiTa eHJCYMiH jaHa TEXHONOTMSCHIH Kacajbl, Ol
CHPEK OTKa TO3iMl HKOHE CHPEK Kep MeTaapblH KOHIEHTPATTap TYPIHAE ‘IIII.>IFapa OTBIPBIIL,
Kapa TaKTarac KeHIepiH Kaita ewiey/H HUPOr-THAPOMETAILTY PTUSIIBIK sﬂncm KoHEe KaiTa
OHJIEYJICH TEXHOIECHIK MUHCPAJIABI tysinimzaepai (TMT) kaiita eHIey Il Iﬁ[OSI[eI\/'II[i aJIBIHFAH
docdaTTsl ypaH KeHAEPI CHPEK JKep METaNapbl.

Cupek Ke3/1eCETIH JKoHEe CHPEK Ke3[eceTiH JKep dIEMEHTTEPIH: ypaH, BAHAIMH, MOJIMOACH
xone (comacel) P30 any, coHjlan-aK ATIOMOAMMOHHIH ANIOMAHHMIE almy KoHe deppocHIHIui
ally VIIH MHXTa KypaMblHarbl CIEKTI MaiManiaylaH GalBITPUIFAH KEKTI Maiijaiany apKbUIbl
Ynken Kaparay kapa TaKraTac KeHIH KelleHAl KafTa ©HJey TEXHOJIOIMICHI a3ipaeH L.
KoHUeHTpalUsUIaHFaH ~ KYKIPT — KBIIIKBUILIHBIH  KaTbICYBIMCH aMMOHMM  Cy/b(haThIMEH
aroMepansiIay KoHe KeifiHHeH CIeKT] IaimManay apKblibl 9epHOCTAHICE KEeHIiH anry TICiiH
eHri3y CHMpeK MeTafap/ibl aly [OPEeKECiH apTThIpYFa, conmaii-ak xoa OoHbIHAA CHPEK XKEp
>IeMeHTTepiH KOHLEHTpAT TYPIiHAC alyra MyMKingix Gepeni, Oy MHHCpALIBI IIVKI3aTThI
MaiifanaHyblH KeIISHIIMITH apTThipyra JKoHe OHJIpiNeTiH OHIMHIH HOMEHKJIATYpachiH
KEHEATyTe BIKITal eTe/l.

TMT ayTONCHSCHIHBIH €Ki HYCKAachl >Xacaljbl: KBIIIKBIIT 3KIHC cintimi. OnapabiH
OPKAMCHICBIHBIH APTBHIKINBLTBIKTAPDI kepcerired. KplKbULtb! anry OacTankKel mukizarTel 230 C
TeMIepaTypachlHia CyIb(QaTTaHIBIPYAbl IKIHE KeHiHHEH CcyMeH MaiMamayasl Ko3Jeiai.
KpIIKBUIAB! allly Ke3iHIe CHPEK XKep JIeMEHTTepiHIH epiTiHire oTy opexkect 78,5 % KypauIsl.

docoarTel ypaH KeHIEpIH OHJACYIeH TMO-man kounentpat Typinze P35 amyabin
JKETULIIpiATeH SiCiH icke achlpy OacTamKbl [MKI3aTThl MaianaHy/IblH KelIeHUNrH XKoHe
OH/IPICTIH peHTaGEBINIIIA apTThIpyFa bIKIAT €T OTBIPHIL, docdopupr sxeke JKapTbutai
eniMre Genyre MyMKiHAIK Gepel.

Jluccepranusi TaKbIpbIOBIHBIH " FHLIbIM typaabl" 3aHHbIH 18-6a0bIHBIR 3-
TapMAFbIHA :KOHC (Hemece) MeMJIeKeTTIK OapgapaaManapra  caiikec  Kasakeran
Pecny0/imKacbIHBIH Yiimeri kaHbIHAaFbl ZKoFapbl FHIIBIMU-TEXHHKAJIBIK KOMMCCHS
KAJBLIITACTHIPFAH FHLILIMABI JAMBITY 0aFBITTaPbIMEH gaitnanpicol. C.B. [OmycoBThIH 2017-
2019 xpUIAapra apHaIFaH "TaOHUFH PecypcTap/ibl YTHIMILLI faiianany, MUKi3aT MeH eHiMIep/
xaiita omuey" OaceMbFsl Ooipmma Kasakcran Pecny6nukacsl biiM  KOHE  FBUIBIM
MHHHUCTPIITT KapXKbUIaHAbIPATHIH MeMJIEKETTIK OarjapiaMamMer OaiIaHbICThl AUCCCPTALMAIBIK
KyYMbIC OaFbITTapbIHBIH Herisri HOTIXKEIepi MEH TaKbIpBINTapbl: "YJIKEH Kapartay 1bIH
IOJMMETAIUT KOMIpTeTi-KpeMHHUIATTI KeRAePIH KeIIeH [l Urepy YIliH TEXHOMOTHsHBI d3iprey”.

JlnccepTalnsi HOTHKEJEPIH MPAKTHKAIBIK KbI3METKE eHrizy jieHreiiin Tajjaay.
JluccepTanysi TakbIpbIObl GoMbiHII 12 KapUATaHBIM JKapHUsLIAHJDI, OHBIH 1HIHAE Scopus
JEPEKKOPBIHA PELUCH3HIaHATLIH JKypHa/lapia 2 makana, KP BFM BF'CBK ychinFan rhuUIbIMI
KypHAILap TisiMiHeH 3 Makana, 5 pedepar, 2 MATEHT AJILIHBL.



4.2.EcenrazueB A. M. :KyMBICBIHBIH TAKBIPBIOBIH TAJIAAY. 6D0709q0 — Mertannyprus
MaMaHJbIFbl OoiibiHma PhD  nmokropsl jmopexeciH aiyFa yChbIHBUIFAH "THTaH-MarHui
OHIpiCiHeri KANIBIKTApaH THTAH JUOKCHII MEH KaNbl[Uil CENHTPACHIH KalTa OHIEN aiy
TEXHOJIOTUACHIH Kacay .

AM. EceHFa3sHMeBTIH AHCCECPTALMSIBIK >KYMBICHI THTaHOMAarHUi eEF{nipiciHiH nniaM
JKUHAFBIIITApPbIHBIH, KATThl KaJIJIbIKTAapbIH KanTa OHJCY MQCCHCJ'IepiHC apHaJIraH. K%&KCT&HI{&
TI/ITaI-FO.M&FI{I/II‘/? OHMIPICIHIH 1IIaM  SKWHAFBIITAPHIHBIH JKaybIH-IIANIBIHBIH KaTa eHAey
JKYPTi3iaMeiini, anem/e muaM KaJabIKTapbiH KOJIETe XapaTy JKOHiHACTi MAIMETTEp XKETKIIKCI3.
TMJI - narbl anfamKkbl 3€pTTEYJIEp OJIapibl KYPhUIBIC MaTepHaigapbl peTiHae DaimaiaHy/bl
yChIHABL. KypaMbiHIa KyHABl KOMIIOHEHTTEpI ©Oap THTaHOMAarHhi efmipiciHiH uiam
KVHAFBIIITAPbIHAH albIHFAH IUIAMHBIH  (U3MKA-XUMHSIBIK KYpaMbl MEH KacHETTEpi KIHE
oap/bl KOJDKETIM/I FBUTBIMH-TEXHHUKAIBIK XKoHE IATEHTTIK dcOueTTepae any Tacinaepi Typasi
MOMIMETTePAIH KETKIMKCI3/Mr ochl GaFbITTa 3€pTITEyNEp KYPridy KaKeTTiriH xepcerti. Byn
MOCeNeHi INEmy YIiH auccepTauusuibik skymbicta "©OTMK" AK IiaM KAHaFbIUTapbIHbIH
KaTThl KaIALIKTAPLIH KEIUEHIl KaWTa eHJCY TEXHOJOTHACBIH d3ipiey OOMHIHILA 3CpTTEy/Iep
KENTipinren, TasapThUIFaH CPIiTIHIIICH KalbLUi HUTPATh! XKoHEe QTOPOAMMOHUMIA/I KaiTa OHJCY
apKbUIBI a30T KBIKBUIABI MaiiManayfaH KCKTeH TUTaH JUOKCU/I anbiHajbl., by TexHonorns
KOpUIAFaH OPTara 3UAHbI MLIFAPBIHALUIAPBI a3l TYFa JKOHE TayapiIblK OHIM alyFa MYMKIH/IK
Oepeni, Oyn perre aMMOHMH OUGTOpHII pereHepalsIaHaTHIH dropnaymisl areHT GOJIBIM
TaObUTaBL.

ATNBIHFaH TEOPHUSAIBIK XoHE KOoJaaHOalbl 3epTTeyNiepre CyHEeHe OTBIPhIl, aBTOpP CXeMa
OOUBIHIIA THTAHOMArHUH OHAIPICIHIH 1ILIaM >KUHAFBIITaPhIHAH LITaMJIbI KaﬁJ;ba OHJIey IIH KaHA
TEXHOJIOTHSUIBIK MIEHIMIH YCHIHABI: IIJIAM—A30T KbIIKEUIBIH CLITIICY — KEK JKOHE epiTiHl;
KeK—(TOPOAMMOHHMIITI OHICY —THAPONM3 —Ta3apTy —PYTHIi KOHUEHTpar; epiriHml —
TaszapTy— TYHIPUIIKTeYy— KalbLU{ HATPATHL. ‘

XKyMmblc THTaHOMAarHui OHIIPICIHIH LIIaM JKMHArblIITapbl NUTAMBIHBIH  (H3HKa-
XUMUSUTBIK  KYPAMbIH; a30T KBULKBLUIBIMEH THTAHOMArHMH OHMIPICIHIH I[UIAMBIH IIaiManay
IIPOIECiHiH KHUHETHKAIBIK 3aHIbUTBIKTAPHIH; Oaraisl oHiMEp/l ajla OTBIPHII, THTaHOMar HUH
OHIIpiCiHIH NHUIAMBIH a30T KbIIIKBUILIMEH MIaiMallay/aH KeK IeH epiTiHAIHI KaiTa eHaey
JOHIHZErl 3epTTeyjiep CalachiHja FBUIBIMFA MaHbBI3bI Yyiec Kocausl. JluccepTanuaibik
KYMBICTBIH MaHBI3bUTEIFLI ©T€ JKAKChl AlUbLIFAH JKOHE THTAHOMAarHui OH/IPICIHIH [UiaM
KMHAFBIIITAPBIHEIH [UTAMBIH KalTa OHIeY KOXCTTUIriMCH 6aiiflaHbICTHI, OHBIH KOI TOHHAIBIK
xuHaKTapsl "OTMK"AK-HBIH 03¢KTi Moceneci Gomnbil TabblIajibL.

JluccepTanmus  TaKbIpbIObiHbIH  "FhlabiM  Typansl" 3aHHBIH 18-6abbiabi  3-
TApPMAFBIHA JkK9He (HeMece) MeEMJIEKCTTIK OaFaapjamanapra coﬁﬁ;«ec Kazaxkcran
Pecny6mkacbiHbiH - YKiMeTi kaHbIHAarbl JKorapbl FHUIBIMH-TEXHUKAJIBIK KOMHCCHSI
KAJbINTACTBIPFAH FHUILIMAbI IAMBITY OaFrbITTapbiveH Oai/1aHBICHI. T)lnccepraumﬂmx
xympic K. Y. CorGaer artbinparsl KasYT3Y-apiH "Metamtyprus jxone Haﬁ%‘lanm Kazbanapasl
GaiipITy" Kadepackinaa xoHe "MeTanTyprus JKoHe KeH OaibITy uHCTUTYThI| AK THTAH XKoHE
CHpeK OTKa To3iMai meranmap seprxasackiiia, KP BFM Feumemm KOMHTET{HIH MEMIIEKETTIK
rpaHThI meHOepineri xoba GoibHua: «TuraH muIamMbpiH KellleH 1 KaiTa enndy TEXHOJIOTUSCHIH
asiprey» (2018 >xbinFpr 2 Hayperaarel 2018-2020 xkbuizapra apHaIran HUP Ne AP05130436),
Kasakcran Pecmy6nukackl BiniM jkoHe FBUIBIM MHHHCTPIIT KapXKbUIAHABIPATHIH  FHUIBIMH
3epTTeyJlepai TPAHTTBHIK KapXKbUIAHABIPY» IMKI OarzapiamMachl menGepinge xone «Tabury
pecypeTapibl YThIM/bL MaiiallaHy, IKKi3aT MeH OHIMAL KaiTa eHJey» 6acm1‘Mm>1r1,1 GofipIHIIA
OPBIHAATBIL. :

JluccepTalllisl HOTHKENEPiH NPAKTHKAIBIK KbI3METKe €Hrisy I[F:Hl“eﬁiﬂ TaJAy.
JluccepTaIUsIbIK XKYMBIC TaKbIPBIObI Gofibmima 12 6acma »KYMBICH Xapysilay/ibl, OHBIH imminge
Scopus JiepeKKOpbIHIa PelleH3UsIaHaThIH KypHaIapaa 2 MaKana, KP bFM BH'CBK ycbinFan
FRUIBIME OKYPHAIIAp Ti3iMiHeH 4 Makajia, OasHiaMaiapablH 5 TE3UCI, LﬁeTenaiK FBUILIMHI
OacblipIMAa 1 Makana, | maTeHT ajabiHabl. |

4.3.T.T. Kynickamnestin 6D070900 — «Meranxyprus» MaMaHIu)quI ooiiniama PhD

|




FLUIBIMH I9PEXKecin ajqyFa YCHIHBLIFAH «Ka3aKCTaHHBIH KOFapbl Ky/Jdi KemipJepi MeH
Mapranen KeHaepiH Ko.gaHbpi Fe-Si-Mn-Al To6b1niarp KelleHJi JUratyp oHAipiciHig
TeOPHSUILIK HeTri3[lepiH aMBITY IKOHE TEeXHO./IOTHSACHIH WKETLVIAIPY» KYMBICHIHBIH
TaKbIPLIObIH TAJIJAY.

T.T. JXyHicKaiMeBTIH JUCCEPTALMANBIK JKYMBIChI KypaMblHJa MapraHel Oap mmxra
MaTepHaNIaphIHAH JKIHE JKOFaphl KYIIl KeMipJeprieH Fe-Si-Mn-Al Kypa#lThiH KeIIEHIL
Iratypanap any TeXHONOTHSCHIH a3ipiieyre apHanraH. JKyMBICTBIH ©3CKTINIr KOFaphl Canabl
METAEAp MEH MeTaul | OYHBIMIApbIH  OHIPYMIH  YJIFAIOBIMEH, conpaii-ak  Kasaxcran
PecnyGiuKachiHBIH Tikelled (eppoKOphITIa eHlipiciHe KOJIJaHyFa JXapamchl3 KypambiHIa
Maprasen 6ap KeH/epAi ’OHE DHCPICTHKAIBIK €MCC JKOFaphl KYJI/H KOMipAl MeTalLlyprusiblK
KaiiTa eHjeyre TapTy OOJIbII CaHaIadbL.

JKoFapsl cananel MeTanzap MeH METa/Ul GyHbIMIapbiH OHAIPYIH KeJIEMiHiH YJIFalObIMEH
KATap calla Ja KbUI CAiiblH apThlll KeJIC/l, OHBIH aschiHia enipyuriiep Odcekene carnaHbl
JKOFAUITIIAN, JHEPTHs PECYpPCTapsl MEH KOJIaHBUIATBIH MaTepHaljapibl YHEMJEY dpKbUIBI
MeTall OHIMICPIHIH KYHBIH TOMEHAETYIC TBIPbICYAA. bONATTBIH canachlH KaKcapTy/bl
KypaMbIH/Ia KPEMHHMH, MapraHell oHe alloMUHMI 0ap KEIIEH ] JIMraTypaHbl KOJJAHy apKbUIb]
KAMTAMACHI3 €TYTe GOJAbL, OIap OTTEKCI3ACHAIPY CaThIChIH A O0MATThI OTTEri MEH MeTalll EMeC
KOCTIa/Iap/iaH TEPEH Ta3apTyFa bIKIIal eTe/l.

Fe-Si-Mn-Al kemenzai juratypanbl OaikpITy OoHbIHIA OYpPBIH FbUIBIMH-3EPTTCY
’KyMBICTaphl IIMXTa KypaMbIHJa MapraHnen KEHiH, JKOFaphl KYJUI KOMipAi, KBApILMTTI XKOHE T.0.
nmaianana OTHIPHII, Kyprisiired. Ilukisar maTepuanapblH/Fel Y JKOHE OJaH Ja Kol
KOMIIOHEHTTEp/li GaJKbITy Ke3iHae MpouecTi PCTTEY/iH KABIH/BIFI )KOHE KEUICH] JIMTaTypaHbl
©3/IiTiHCH IIAIBIPAYBIHBIH Oerici3iri TYpakTsl TEXHONOTUSANBIK POKUMIC IIBIFYFa MYMKIHHIK
oepmesi. Kasipri yakpITTa >KMHAKTalraH MPaKTHKA/bIK ToXipube, KYPri3uIleH TEOPHIBIK
3epTTeyliep KEWICHAI JUraTypanbl OaIKBITY MaceNeciH KaHa TYPFbLiaH LIeHIyre MyMKiHIK
6epyae. Al XUMHSUIBIK Kypambl OipHeIle 371€MEHTTCH TYPAaThiH KEeIIeH [l JUraTypaHbl TaOUrH
IIHKi3aT MaTephaijaphbiHaH JK3HE TEXHOTEHJI MaTepuaiap/aH Oip caTblIbl KapOOTEPMUSIBIK
KOYKCBI3 TOCIIMEH Aty IbIH d7eM/Ieri aHanorTapbl Ke3aeCei.

Kenienyi JMraTypaHbl aly TEXHOJNOTMACHIH d3ipiey Kaszakcran PeciryOiuKachrHbIH
Tikeneil QeppoKOpHITIIA OHIIpiCiHE KONJaHyFa XKapamChi3 MapraHell KeH OPBIHAAPBIHBIH
OHJIIPICIH apTTHIPyFa JKOHE JKaHajaH KEeH OpbIHIapIbl a3ipreyni yHbIMAACTBIPYFa, COHJAl-aK
OYpBIH XaJbIK IHAPYAMIbUILIFEI CEKTOPBIHIA FaHa [aiiJaTaHblIaTEIH KOMIp KEeH OpPBIHJIapbIH
OHIpYy KeleMin yifaifiryra MYMKiHJIK 6epeni. JKorapsi Kyl KeMmipai HaizanaHa OTHIPBIIL,
KeIe i JIUratypa eHIipy TEXHONOIMACHIH urepy KasakcTaHHBIH beppoKopbITIIa OHAIPICIHIH
y3aK Mep3iMai MMKi3aT Oa3achl peringe Ka3zakcTaHHLIH KoMIp KCH OpBIHIAPBIHBIH pesiH
AUKBIH AN DI,

TeopUSTBIK KoHE IKCICPUMEHTTIK 3epTTeyJep HOTHKECIH/IE THIHBIII JKOHE JKapThilai
TBIHBII 6OJAT OHIpiCiHAe OTTEeKCi3/eHAIprim peTinAe KojaaHyra GarbITTaNFal TiKeIeH
dbeppokopeITIa eHAIpicCiHe KoJJaHyFa Xapamchbl3 Mapratell KeHi, Mapradel| KeHl JXoHE KOKC
KATIBIFbIHAH TANBIHJAIFAH OPUKETTEp MCH OHCPreTHKAIBIK TYPFBIIAH JKapamehls 00N
TaGBUIATHIH KOFAphl Kyl KeMipieH e3jUriHeH MallbipayFa YINBIPAMARHTBIH  KEIEH I
JIMraTypaHbl ATy TEXHOJIOTHACKH! d31pIIeH L.

Juccepranmsi  TaKbIPBIOLIHLIH  «FBIIBIM - TYpaIbI» 3anubiH  18-6a6bIHBIH  3-
TApMarblHA KOHe (Hemece) MeMJIEKeTTiK Garnapaamanapra cofikec Kaszakcran
Pecny0/iMKACHIHBIH  YKIMETi KaHBIHAAFbI AKorapni FHLIBIMH-TEXHUKAIBIK KOMHCCHH
KAJBINTACTHIPFAH FHLIBIM/BI 1aMbITY OaFbITTapbiMen Gaitanpichl. JlHcCEpTAIUSIIBIK
xymbic «Kaparanabl WHIYCTPHAIBIK yunsepcateTi» KeAK men KP muHepaibl IIWKI3aTThI
KemleH i KaiTa OHAey YITTHIK OPTaIbIFBIHBIH (rmdansl «K.O6imeB aTbiHAaFsl «XUMHS-
METAUTYPrusl HHCTUTYTBI» 0a3achiHa OpPbIHJIAIBL. JliccepTalisAIbIK JKYMbICTA KENTIPLITeH
FHUTBIMU-3€pTTEY JKyMbIc HoTmkenepi Kasakcran Pecny6ikacel  YKIMETIHIH KaHBIHAAFbI
Y ATTHIK FBUIBIMH K€HECTiH «I'€010rus, MUHEpaIJBI XKIHE KOMIpCyTeK IIMKI3aThIH OHIIPY XKOHE
KaifTa eHJIey, JKaHa MaTepHaiiap, TeXHOIOTrHs, Kayincis OyiibiMaap MEH KOHCTPYKIMATAP»



GachIM GArbITBIMEH TBIFLI3 OailtanbicThl skane AP08052301 — «Korapr 6encenai Al-Mn-Ca-Si
9JIEMEHTTEPIHEH TYpPaTBIH KOPBITIIAMEH METall €MEC Kochajlap/laH Ta3apTy KOHC OHICY
KOJBIMEH canagbl 00JaT KYIO OHJipici TEXHOJOTHSCHIH 93ipaey» TaKbIPbIOBIHIAFBI JKac
FAIBIMAAPAB] PAHTTHIK KapkbUlaHasipyra Oarsrrramran 2020-2022 sxpurnapra  apHairad
FBUTHIME JKoHE (HEMeCe) FhUIBIMH-TEXHUKATBIK Xk00a IeHOEPIHIC OPBIH/IAILIBI.

JluccepTanins HOTHKeJIEPiH NPAKTHKAIBLIK KbI3METKE €HIi3y JCHTeilin Tajay.
JIrccepTaLUAIBIK KYMbIC TaKbIPbIObI OOMBIHINA 8 FHUTBIMH KYMBIC, OHBIH iminge: 2 makaina Web
of Science GasachiHma xoHE Scopus 0a3ackHAA MHAEKCTENETIH JMCCEPTAls TAKbIPHIOBIHBIH
FHUTBIMH GaFbIThl GOMBIHIIA PELCH3UATAHATHIH FhUTbIMU Oachinbivaapaa, 1 maxana bFCCKEK
YCHIHFAH METAJUIyprHs CalachlHAarsl OTAH/IBIK OackulbiMia, 1 MaKajga OTaHIBIK FRUILIMH
KypHanja >oHe 4 Maxkama XanlblKapaliblK JKoHe pecIyONUKANBIK FhUIBIMU-TIPAKTHKAIBK
KoH(epeHITUSTapAbIH J¥UHAKTAPBIH/IA KapHsIIaH/IbI.

4.4.Aprei A.D. KymbicThIH TaKpIpbIGhiH Taanay 8D07204 — «MeTaLyprusiibIK
uHoKeHepHs» GiimM Gepy 6arnapaamachbl OolibiHma ¢uirocodus T0KTOPLI JIpeKeciH ajyFa
yehIHBLIFaH  «MpbIc  KOpFachblH  MTeilHIepiH cyJb(uATeHAIpin  KOHBepTepJey
TEXHOJIOTHSICHIH JKeTIIAIPY».

Meblc eHipiciHiH 3amaHayw Ky#i, emjeyre Tycti MeTanaap MOJIIIICPL TOMEH JKOHE
imecmeni 3MSH MeTANI-KOCOATap MeJIIepi JKOrappl OONAThIH LIMKI3aTThIH EHII3LTYIMEH
CHmaTTANabl. Byl 3HAHIBI KOCHANAp MOJIIepi Korapbl 0OIaThIH KYpaMmbl OoMbIHIIA KYpACH
MOMMMETA/UIbl [ITSHHAEPiH anblHybHa oKenedi. OnapAbiH apbl Kapai KOHBEPTEPJICYMCH
eHIeNyi aTMocepara 3uAH/BI 3aTTAp IMUCCUSACHIHBIH OCYiHE JKeJIAl XKOHE KopluaraH opTa MEH
ajaM JIGHCAyJIBIFbIHA OKYKTEMECIH apTThIpAbL. TEXHOJIOTHANBIK TYPFbIIaH, KOHBEPTCPICY
eHIMJIEpiHIH — Kapa MBbIC, KOHBEPTEp/l LUTAK IIeH IUaH Camachl, OHAA imecrmeni MeTaul-
KOCHAIAp/IbIH IOFBIPIAaHYbI €ceGIHEH ayKBIMIBI TOMEH/EL.

«Kasmunk» XKIIC KoprachiH eHipiciHIH MBIC-KOPFACHIH UITEHHJCPIH KOHBEPTEPIICY
IapTTaphiEga GepiNreH Macene epeKiie o3eKTiliKKe ue Oomnaikl, MyH/Ia MTeHHIEp 3AAH MeTali-
KOCITAJIAp/ABIH JKOFaphbl MeJIIIEpIMeH CunaTTanais: 25 % JAeiiH KoprachiH, 4 % Je#iH MBIIIbIK
xone 1,0 % neiiin cyppMa. MyHnaii TefiHIepai KOHBEPTEpIEY HOTIKECIHAC MBIC MeJIIepl
ToMeH (96-98 %) sxome Kocmanap (As, Sb, Pb xone 1.0.) MeJILIEP] KOFapbl Kapa MBIC alajbl.
KoHBepTepreyaid 1 Mep3iMiHJe KaHTBIM/bI KOHBEPTEP NUIAKTAPBIHBEIH KypaMbIH/a 35 % peiiin
KOpFachiH, 3% JeiiH MbIC XkoHe 1,5 Yo neiiin (KOCHIHIBICHI) MBILIBSIK [IeH CyphMa Oosajsl. Mbic-
KOpFachlH INTCHHIH ©HJCYNiH Gamama ofici OK OONFaHMBIKTaH, KOHBEPTEPIICY "KaznuHk"
KIIC ©OMK MbIc meH KOPFAachiH ©HIPICIHIH KaJIbl TeXHOTOIMSIBIK cyji0acelHlia Kapa MBbIC
ATy IbIH HETi3ri eHJleiMi OOJIbIT KaJlabl.

YKyMbICTa KacaKTATFaH MbIC KOPFachIH WITCHHIH KOHBEPTEpIIey IiH KaHa TEXHOIOTUSACHL,
KOHBEpTepJepAe  JKOFAphl KYKIPTTI MBIC KOHLEHTPAThIH IITCHHMEH Oipre emnzey KoHE
6ipyaKBITTa OHBI CyNb(HAN3ATOP PETIH/E Maialany apKbUIbl MBICTBIH Kapa MBICKA, all Utecteni
MeTaluI-KocnanapabiH (KOPFachlH, MBIIBSK, CypbMa XKIHE 1.6.) — IIaHFa TepeH GetiHyi ecebiHeH
KOHBEpTEpJIey OHIMIEPiHiH calachit ayKbIMABI XKOFapblIaTyta MYMKiHJIK Oepel.

JlnceepTanusi TaKbIPbIITAPLIHBIH «FBLIBIM Typaibn 3aHHbIH 18-6a0bLIHBIH 3-
TapmarbiHa cdiikec Kaszakcran Pecny0/IHKACHIHBIH Ykimeri xausiHgarbl Korapsl
FELIBIMH-TEXHHKANBIK KOMHUCCHSI KYPAThIH FHUIBIMAbI JAMBITY OaFbITTapbIMeH KJHe
(HeMece) MemulekeTTiK Oarmapaamajap. JIHCCEPTALMAIBIK KYMBIC 2018-2020 sxx. Ne
AP05130595 «KoprachlH eH1ipiCiHiH KOHIMIMAIBIK eMec KapThlIal OHIMJIepiHCH KOPFachIH/Ibl,
MBICTBI, MBIPBIII MEH CHUPEKKEP METAT/IAPHIH TayapJibl oHIMIepre Tikeneh 0ol axy/blH XaHa
’KOFapBITEXHONOTHSIBIK 0apOOTak/Ibl TEXHOJIOTUACHIH HKacay» xobacel OoipHma KP BEM
FBUIBIM KOPBIHBIH MEMJIEKCTTIK TPAHTHIHBIH asChIHA OPbIH/IAIFaH.

JInccepTAMMAHBIH HITHKEIEPiH NPAKTHKAFA eHTi3y AeHreitin Taagay. Jluccepranus
TakpIphiObl  GoMpiHma BAK aHbIKTairaH, pPCHEH3UATAHATBIH - FBUILIMH KYpHaJiap MEH
GachUIBIMAAPAA 7 FUIBIMH XYMBICTAPHI XKapHsAIaHFaH, OHBIH iminge: WOS aepextep 6asachinia
_ 1 makauna, Scopus epexTep 6asackinia — 2 makana, PUHIL Gazaceinna — 1 makana, KP bt M
BFCCKEK ychHBUTFaH XypHanaapia — 3 Makaja.



4.5 Koxka EpkuHHiH TakpIpbIObIHIAFBI KYMBICKA Taiqaay kacay. «6D071000 -
MaTtepHaaTany koHe KaHA MATEPHANIAD TEXHOJOTHSChI», MaMaHAbIrbl OofibiHmaPhD
JROKTOPAHTYPAHBI KOPFAayFa YCHIHBLIFAH «DJIEKTPOJUTTIK-IUIA3MAIBIK OHIeY diciHiH
KoMeriMeH MeTaJLT KOPhITHAIAPbIHbIH 0eTil/le KepaMAKAJIbIK KOpFaymbl KabaTTap aay»

K.J. Cotbacs arbinyarbl KYT3Y-HiH jokTopanTsl Kojxa EpKMHHIH JpCCepTallHAIBIK
YMBICHIHB! FBUIBIMHBIH JaMy OaFbIThiHa HEMece MeMJIEKETTIK OarJapiaMaiiapbiHa CHKeCTiri:
—DJIeKTPONUTTIK-MNasManblk ~ opaey (DIIO) peximine OaiIaHBICTBL a3 JICTipJICHI€H
GonaTTapAbIH YITiIepiHiH GeTKi KaGaTTapbIHBIH KYPBUIBIMbI MEH (hasaiblk KYpaMbl, ONapIbIH
e3repy  3aHJBUIBIKTAPl TEOPHSUIBIK  TYPFBIIAH JKoHe  Toxipude Ky3iHge —3epTTerii;
—JTuccepTauusuIbiK KyMbicTa D[10—1eH 0TKEeH a3KeMIpPTEKT] XKHE a3 JIeTipJieHreH 00IaTTapibiH
GeTki KaGaTTaphIHBIH KypbUIBICH €Ki 06/iKTCH TYpaThIHbI KOPCETUIreH. bonaTTapabii Getingae
ANBIMEH KAJBIEABIFG maMamer 100 MKM GONaThIH, KypbUIBICH aiiKbIH Kopinbeiitin, DI1O-niH
scepiHeH (PH3MKA-XMMHAIBIK TYPFbUIAH afipbIKIIA ©3IepreH (JIEripieHICH, IILIHBIKKAHT.0) Kabatr
naiina 607axsl. OHBIH acThiHAa MapTEHCUTTIK Kaba Tkypamagbl. Onan coH, on Gipre-0ipTe
HETi3Ti (eppUT-IIEPIATTIKK ypbuUIbIcKa oTeli. Pasaiblk Kypambl, KYPBUILICHI KOHE KacueTTepi
e3repreH OeTKi KabGaTThIH »Kammbl KaisHapirsl 1000- 1700 MIla xKeredi; OHIey Ke3inae
GONATTBIH OETKi KaGaTLIHBIH KYphUIBICHI MEH KacHeTTepiHIH ©3Tepy MEXaHW3MI aHBIKTaIlbl;
KapIieHaipinren comanbi (Na2CO3) cymarsl epiTiHAiCi apKbUIBI SIEKTPTOFbIH OTKI3I'CHJIE,
SJICKTP-Ta3blK PA3PAATBIE HOTIKeciHAe Ta3sMa naiiabonansl. JKorapbl Temmneparypaibik
ITa3MaHblH KypaMBIHAA Haijia GonarTblH KeMipTeri HoHIapsl OOIaTThIH Oerki KabaThIH
amady3MUIBIK KOMMeH eHir, Kapbuarik dasamap kypaasr; Kyima 20X 6GoJaThIHBIH OCTK1
Kabareiaaa, DI10-ueiH ocepinen, Fe, Cr0,6 Fel 4xone Fe2,7 C0,8 Ni0, IXNMHUSUITBIK KOCBUTBICTAP
Herizinzgeri abda — dasanap Kypsuiansl. CoHbIMeH Gipre 2/1eKTPOINTTIK-IIA3MAIBIK OHACY ACH
KeifiH GonaTTapIblH KYpPHUIBIMBIHIA, KOFapbl Ja aTauraH (asanapia Oacka, OOJaTTBIH
yiikemicke TO3IMALIIrT MeH GeTTik GEpIKTIriH KaTThl XKOFapbUlaTAThIH, KaIBIK UEMCHTAT FeC
naitna Gomaner;, DI1O kesimmeri GonarthiH OeTKl KabaThIHBIH caracklHa dCep eTETIH HeTi3ri
dakTopiap: TOK KEpHEYi, KbI3JbIPY XIHE MIBIHBIKIBIPY YaKbIThI; KbI3ABIPY TEMIICPATYPACHIHBIH
TOK KepHEyiHe, KBI3IbIpy KOHE CybITY YAKbITBIHA TIYEJAUIIT aHBIKTAIbL: T= 4,5xt 2Kb13+
4,8xU- 18xtcyniT; IIIBIHBIKTHIPBUIFaH KAaOATTHIH KaJXbIHJBIFBI MEH KaTTBUIBIFbIHBIH 3 II6 nix
pexXHMIepiHe OGalmaHBICTBUIBIFEL  aHBIKTanA; 20X GonaThHbIH JNEKTPOJIMUTTI TIa3MaJIBbIK
OHJIEreHHEH KEHIHIT KATTBUIBIFBI JKOHE OJIaplbIH abpa3uBTi YiKeIiCKe TO3IMAIIN OacTamKbl
IaManapblHa KaparaHga 2 ece Korapbl OONaThIH/BIFBl aHBIKTAIFaH. Y CBIHBUTBIT OTBHIPBLIFaH
IO TexHomorusachl KoiajaHbpicTarbl XTO TEXHOJOTHACHIMEH CalbICTRIpFaHAA OoIIIEKTEP/IIH
yiikesticke — TO3IMALTIIT MEH KaTTBUIBIFBIH apTThIpyra MyMKiHgik Gepeai. OHBIH Herisri
apTHIKIBUIBIKTaphL: OIIO  HaTmKeciHie Herisri MeTaL1 MaTpuuachl AedopManusianOaii by
OeTTiK KabaT KeMipTekcizneHoeH a1
(KonnaHy;[afHueMeHTauHﬂnaymeﬁemmzﬂbmblpyonepaumnapbmnafbmaﬁeMec); MeTaUIIbIH
dopMackl ©3TepMeljii, TEPMHUAIBIK JKapbIKTap Maua Gonmaiiger; DIIO, THIMIINII JXoHE
SHEPTHSIBIK YHEMJLIIr KOFaphl, SKOJIOTHSNBIK TYPFBIaH Taza TEXHONOTAA O0JibII TaObLIAIbI;
By#bIMHBIH imKi OeTKi Kabarraphl MEH KYybICTapbIHbIH kypaeni mpodunin OIIO  apKeuis!
GepikTenaipyre 0ONa b, OHAeY YIUIIH OyHbIMHBIH OeTKi KabaTbIH apHaiibl JalibIHIay KEPEK eMEC;
DJIEKTPOTUTTI-IIA3MAIIBIK OHJILY THIMALTIN JKOFaphl, DKOJIOTHSAIBIK TYPFBIIAH Tasa, Kayinci3
TEXHOJOTHS;, AapHAibl Tasajaylibl KaOjbIKTap KOIIaHY, KaJIBIKTapIbl 3alachi3IanlIbIpy
mapataphl KakKeT eMec; DIEKTPONMTTI-IIasMaNbIK  OHICY cHOCK oHEC »HHeprus KyaTblH
yHeMmjeyre MyMKIHIIK Oepeni; OniMHIH ©31HJIIK KYHBIH elleylli Jopexene TOMEHIETYTe, OHBIH
camachlH  apTTHIpyFa MYMKiHAIK Oepeii; eHAipic JKOHE KypacTepy —KYMbICTapbl
aBTOMATTaHIBIPY OHal 00JIAMBL.

JlcCepTalMANBIK KyMblc HoTikenepi Kas¥ T3V -HiH xoHe “ALAKOL-PLANT” XIIC-
HblH Oipieckern Ne277 FbIIBIMH  KOMEPUHAIBIK x00a ayMarblHIa OHJIpiCKEe €HIi3UIyAC.
ConbIMeEH Oipre, 3ePTTEYHITIKEIIED] «OCKeMEHOHIIPCTIK apmarypa»AK
3aBO/IBITHIH IA0H I PICKeEHT13yTCYChIHBLIFaH, K.M.CorGaeB  aTLIHAAFbI Kaz¥T3Y  xome
J.Cepixbacs atbiHaarsl IHKMTY — Hae oky ypaicinae KongaHpuiajsl. Koxa EpxuHHIH



yreci.JlabopaTopusiIbIK DI1O KOHIBIPFLICHIH ’o0anay JKoHE OHBI JKacarl, icke xocy. I'puibiMu
TOXKIpUOETIK JKYMBICTAp/Ibl OPBIH/AY, ONAPbIH HOTHKEJIEPIH TAIAAY JKOHE KOPHITBIH/IBLIAY.

Koxa EpKUHHIH JMCCepTalus TakepsiObl Ooibnilia 8 FBUTBIMH €HOEK JKaphIK KOpii,
onp iminge 5 KP BxFM «binim Gepy oHE FbUIBIM CalaChIHIaTbl faKpLIay KOMHTETL»
ychlurad  GachUIbIMJApaa  JKapusAlanfaH OKoHE «Scopus» ner «WebofScience» Ti31M
KYpHUTEIMBIHA KipETiH KypHATap/a MaKananapbl Kapbik Kepi.

4.6.llapunos P.X. enerinin TaKpIpbIOBIH TaIAAY. 6D070900 — MeTtannyprus
MaMaH/IBIFBl GoitbiHma PhD jopexecin amy yUIH YCHIHBUIFaH «Kem KOMIOHEHTTI MHKI3aTTaH
TYCTi MeTaTJap/bl 3NEKTpoLIanManay bl KYKipT-rpad)uT S1EKTPOIBIHBIH KOMETIMEH 3epPTTEY .

«KBTY» AK mokropantel P.X. [HlapunoBTbIH [HCCEPTAMATIBIK MKYMBICHI Callachl TOMEH
OH/IPUIETIH JKOHC OHJEIreH pylalap MEH KOHLCHTPATTap/blH, congai-ak Kaszaxkcran
Pecny0iMKachIHBIH KadTanama JKoHe TexXHOrCHIIK LIMKIi3aT KOJIeMiHiH YJIFaiobl Macesenepine
apHanFaH. MeTan eHJipicCiHIR THIMUITIH apTTBIpY YHIIH Kasipri yakpITTa o1ap/ibl OHJICY/IIH
HAKTHI JACTYPJI €Mec dficTepi KaxeT. byl KymbiCTa maiManayibl areHTIH IEKTPOXUMHSATBIK
reHepanHsAlay/blH JXaHa CXEMAachlH KOJJIaHYy HKOHE Kypae/ai IIHKi3aTTel, TYCTI MeTailapiel
reTeporeHai xynecinue KYKipT-rpaduTTi 2JEKTPO/IICH HIEKTPOIN3 apKbLIbI HIEKTPOXUMHSJIBIK
laiiManay arbIHBIHBIH 3aHIBUILIKTAPbIH OpHATY ApKbLIbI Maceneci memninai. MoceneHi menty
omici periHme KyKipT-rpaduTTi OSIEKTPOATBI JUICKTP CHIHAIBIHLIR acepiHeH IMaiMaaybl
arenTTi Oip yakpITTa FeHepalnusay XXoHE MeTajllap/ibl Gip arperar KejemiHjeri epitinjire
MIBIFApy 9MiC1 TAaHIAIIIbI.

BipikTipiiresd 31eKTPOXMMHUSIBIK peakiusiap smicTeMecl opTYpil KypaMaarbl JKOHC
KypHEJILTKTeri MUKI3aTThl OH/ICY MoceleciHe KaHa KO3KapacleH Kapayra MYMKIHTIK fepeni.

TycTi MeTajul KOHUEHTPATTAphlH IIaMMallay Ke3ime oNapApl CyAa C€pUTiH KOCHUIBICTApFa

aifHANIBIPY Ke3iHe 2IEKTPOXMMHSIBIK AKTHBTEHIIpYi KOJIAHY MIUKi3aTTaH KMbIH KaJlbHa
KeTeTiH TYCTi MeTajnapibl alylblH HHHOBALMAIBIK memimi GombIn TadbUIA/Bl. ¥ ChIHBLIFAH
siicTeMe CiITICI3IeH Iipy peareHTiH oBIpy/l KoHe pyjanap MeH KOHIIGHTpaTTap/iaH TYCTI KaHe
acell MeTalapAabl amyibl Gipikripyre MyMKiHgik Gepeni, Oy TEXHOIOTHAIBIK npouecTepl
yHBIMIACTBIPY KE31HIIC SHEPTHs MCH KEIMGAT peareHTTep/l YHEMIEHI.

Jluccepraudss  TaKbIpbIOHI OOfibIHIIIA  FHUIBIMH  3€PTTEYIICP «Kazakcran-bpurat
TexpuKaIblK yHHBepcuTeTi» AK «[lepcrieKTuBT MaTepHaniap MEH TCXHOIOTHAIAp» CBIHAK
3epPTXAHACHIH 1A KYPri3ill.

JiuccepTamusi TaKbIPLINITAPHIHBIH «FpLIbIM TYpaiby 3aHHbIN 18-0a0BIHbIH 3-
tapmarbiHa  cdfikec Kasakcran PecnyGaKachiHbiH  YKiMeTi  KaHBIHIAFbI Korapsl
FLUILIMH-TEXHUKAIBIK KOMHCCHS KypaThIH FBUIBIM/ABI J1aMBITY GarpITTAPHIMEH JKIHE
(Hemece) MeMJIEKETTIK Oaraapaavanap. ASIKTATraH JUCCEPTAIASIIBIK XKYMBIC OaFbITTAPBIHBIH
Herisri HOTMKENEepl MeEH TaKbIPbIITaphi Kazakcran PecryOnikachl BimiM >koHEe FBUIBIM
MUHHMCTPIIr  FBUTBIM KOMHTETiHIH KeJeci TakpIpblll OOMbIHIIA MEMJIEKETTIK TCpaHITapblHa
katpicThl: 2012-2014 >xpingap apaibifblHAA «MHHOBaIMAIBIK TEXHOJOTUSAIIAPABIH Herizepin
Kypy MaKcaTbiija KypaMmblHd METalIbl Gap IOMKi3aTTaH TYCTI MeTanmapibl alylbii
THAPOMETAILTY PTUSIIBIK IPOLICCTEPIH  JIAMBITYIbIH ipremi  anrpl  MIAPTTAPBIH aziprey»
TaKpIpbIOBIHAarel KasakcTan Pecry6umkacsl bifiv KaHE FHUIBIM MHHHCTPIHT MEMJIEKETTIK
TPaHTHI asChIHIA 2015-2017 *pULaapbl KapKbUTaHAbIPFaH XKOHE «Taburu pecypcrap/ibl YTbIM/IBI
naiianady, IIKKi3aT ICH OHIMAL KaiTa OHACY» GachIMBIK aschHAArb! «F buibiMH 3epTTEeyIepl
IPaHTTHIK KapXKbUIaH/LIPY» Kiuri GarpapiaMachl OOHbIHINA «Kermmenal xaHe TOMEH CYPBINTBI
UKi3aTTaH META@pAbl Iy THIMAUNIIH apTThipy MaKcaTbiHAd THIPOMETAILTY PIHSUIBIK
mpoLecTep i ipre Herizaepin o3ipiey» (2015 xpurrbl 12 aknanaars! 3K Ne 0269 / TK4 2015
- 2017 %K)

JlHccepTALMSIHbBIH  HITHIKEIEPIH NPAKTHRATA eHrizy /eHreiiH TaJjjaay. pP.X.
[[1apunOBTBIH JAHCCEPTALMSABIK KYMBICBIHBIH HaTwkeci Oodipiamia 7 FBUIBIMM - JKYMBIC
KapUANaH/Ibl, OHBIH ilIiHe: Scopus JCpeKTep GazachlHa eHriziiren xyphangapaa 1 makana;
TeXHHUKANbIK FBUIbIMAAP OOMBIHINA 3epTTEeyNepAiH HErisrl HoTHKesepid kapusmay ymin KP
BFM BFCCKEK ycemran OacelibiMiapia 3 Makana; XaNbIKAPANBIK JKSHE DPeCILyOIHKANbIK



KoH(EepeHIHIap MaTepuaniapblHia 3 KapusnaHbM. JlHCCepPTalMsHBIH HETI3T HITHXKENEpi
MbIHA JKeple OasHIaNABl XJHE TAIKbUIAHJIbl: XAJIBIKAPAIbIK FhUIBIMH KoHpepeHimsauap «Tay-
KCH JOHC MeTaLyprust OoblHIa 48-111 XanbIKapaiblK KazaH KoHpepeHIuAchl, 2016 b abIH
28 xpIpkyiteri MeH 01 ka3anwl apanbiFbinaa Anb00 Kouak, yitinae, bop Cepbus, (TypakTsl gamy
YILIH METULYPrUsIIaFbl COHFBI JKETICTIKTED TYpalbl XalkIKapalblK KoHpepennms) Osipney (IC-
RAMSD 2018), 1-3 aknan 2018 The M.S. bapoja yuusepcureTi, Bagoaapa, YHicTaH.

4.7.Ecenrapaes E.K. enferinin TakpIpbi6obin Tajagay. 6D070900 — Meramnyprus
MaMaHIbpiFbl OOHBIHIMA PhD nopexecin amy yuliH YCHIHBUIFAH «OPTYpJl peareHTTep MEH
opTYpi GUBMKO-XUMHSUTBIK dJJICTEPIH KOJJaHa OTBIPBIN, AITHLIHHBIH YHIH/ICIH MIaiManay/iel
KYLIEHUTY ».

K.1. Cornaes areingarsl Kaz¥TVY-TiH nokropanTel Ecenrapaes E.K. auccepranusibik
KYMBICHI aNTHIHABI YHIHAI [IaiiManay TeXHOJOTHSChIH KOJJaHa OTBIPBIN, TOTHIKKAH a3
cynpuITI KeHACPAl oHAey MaceselepiHe apHairal. YiiMe niaiiManay alTbIH KEHJEPIH OHIEY/Ie
KeHiHeH KoymaHbbiaael. Ochliaiina, OYKiT aeM OOMBIHIIA AITBIHHBIH 65%-Fa KyBIFbl pyAalaH
yHiHIl maiiManay oiciMeH allbiHaThIHB Oeriil.

Ocplnaifiia, KeHHEeH aJIThIH axyasl TinTl 1-2%-Fa apTThipy ailTapJIbIKTal 3KOHOMHKAIBIK
HoTmwke Oepeni. YimeHi miaiimanayna OCbl Makcarrapra JKeTy YLIH opTypii peareHTTepai
Kodjanyra Oonafpl. CyTeri acKblH TOTHIFBI MEH HAaTpuil aneTrarbl CHUAKTBI PEarcHTTEp MEH
yIbTPaABIOBICTHIK OHJCY €ceOIHEH MPOoUeCTi KYMEHTY MYMKIH/(IIT aHBIKTAJIIbL.

XKyprisinren Ttoxipubenep MeH ecenTeylep HeEri3iHie, 3epTTey HOTWKENEpl HaTpHi
aleTaThl MEH CyTeri acKblH TOTBIFBIH MaijiajlaHa OTBHIPBIN, alThIH KEHJEPIH OHJAEY SMICIHIH
KEIIeH i 3epPTXAHANBIK CHIHAKTAPHIMEH DPACTANFaH JereH KOPBIThbIHAbIFa Kemui. Toxipubenmk
OHJIIpiC YIIIH HATpHMil aleTaThl MEH CyTeri acKblH TOTHIFBIH MaiiajlaHaThIH ANTBIH/BI YHIHI
maiManay TeXHOJMOIHsCHl YChIHbIIAAbl. 3epITey HITHKeJepl MEH YCHIHBUIFAH TEXHOJIOTHS
KazakcTanarsl allThIHEL 0ap TOTHIKKAH a3 cyab(GUATI KeHAEP/Ii OHEPKICINTIK ONeY YIUiH YIKEH
KBI3BIFYIIIBUTBIK TYIBIPAJIbL.

Juccepraius —TakbIpblObl OOMBIHINA FBUIBIMH  3€pTTeyjep «Merajumyprus >KoHE
MHHEpaIIbl oHIey» KadeapachliHaa, conbiMeH Karap WMpan Hcmam PecniyOomukaceinbiy «Zarkuh
mining companyy 3eprxanaceiiiia («Eurasia metals company» Oiprnecken Ka3zakcTaHIbIK
KOMTaHHsCH) koHe «Ka3zMexaHoOp» eHEpPKICINTIK YKOJIOTHS MEMIEKETTIK FhUIBIMH-OHIIPICTIK
ipsecririnin «Kazakcran PecryOmakachIHbIH MHHEPATIBIK IIKKI3aTThl KEIIeH1 KaiiTa eHzaey
YITTBIK OPTAlbIFb» PecryGiuKaibik MEMIICKETTIK Ka3bIHAIBIK KICIOPHB! (QHIIHAJIBIHEIH achll
MeTaJIIap 3epTxaHachl.

Jluccepraiusi TAaKbIPbITapbiAbIH «FbLIbiM Typanby 3anubiH 18-6a0bIHbIH  3-
tapmarpina cofikec Kasakcran Pecny6amkachinbiH  YKiMeTi KaHBIHAAFbI Korapbl
FLLIBIMH-TEXHHKAJIBIK KOMHCCHS KYpPaTbIH FbLIBIMABLI JaMBITY OarbITTapBIMCH KOHE
(HeMece) MeMJIEKETTIK OarjapJjamajap.

FeumbiMu-3eprTey  skymbicTapel  «Kaszakcran-2050»  Crpareruscbiia  OelriieHreH
XaNbIKapanblK FBUIBIMA Kobanapra sxoHe «TaOuru, OHBIH illiHAE Cy pecypcTapbiH THIMJT
maiifanady, TeoJIOTHs, MUHEPAIBIK MIMKIi3aTThl Kadra OHJey, JXaHa MaTepuanjiap MeH
TEXHOJIOTHSIAPY»  FHUIBIMBIH JaMBITYZbIH OachM OarbIThiHA Coffkec JKYPriziui, Kayimcis
OyilpIMIap MEH KOHCTPYKIHIIAPY.

JIMccepTalMsIbIK KYMBIC Ka3ipri FBUIBIMH-TEXHHKANBIK JICHICHre CoHKec Keneql.
OpTypii peareHTTEp MeH (HHU3UKANBIK-XMMHUSIBIK dICTEPi KOJAHA OTBIPBII, aJIThIHJIbI yiinai
waiimMazay mpoleciH HHTeHcHpUKanusiay b Oyl 9lici 03eKTi 00BN TadbUIAE!, O aneMeri
ANTHIH OHIPYIi JAMBITY/IBIH Ka3ipri 3aMaHFbl TCHACHINA.TapbIHA jKayan Oepe.

JlnccepTaMHAHBIN HOTHKEIEPiH MPAKTHKAFA EHri3y JeHreiiiH Taxiay.

E.K. EceHrapaeBThIH HCCEPTAIMSUIBIK KYMBICBIHBIH HOTHXKeCi GOMbIHIIA 8 FBUIBIMU
KYMBIC JKapHsITaHAbl, OHBIH iminge: 1 Makama Scopus pepexkrep 06asachHa EHT131JIreH
KypHaLIapaa; TeXHUKaTbIK FhUIbIMAAD OOMBIHINA 3ePTTEYJNEPHiH HETi3ri HOTIKEJIEPIH
xapusmay ymin KP BFM BFCCKEK ycemran GacwuibiMiapia 3 Makania; XanbIKapaJbIK
KoH(epeHIysIIap KUHAFBHAA 4 KapuslanbiM. JluccepTauusiHbIH HETI3r HOTWKEIEepl Typajbl



fasHAamManap JKacauibl JKSHE TalKbUIaHpl: XalbIKapaiblK FBUIBIMH KOH(epeHuHusiapaa
«Tabury KoHEe <TEXHOTEHJIK ILMKI3aTThl OHJEY/UH THAPOMETALTYPIrHsUIBIK IIPOIECTEPIH
uHTeHcHuKauusnay. Texnonorusnap MeH xababikrapy, Cankt-IlerepOypr, P@, 2018 x. xone
«Muayctpust 4.0 KargaibIga MUHEPATIb! JKOHE TEXHOTEHIIK IHKI3ATTEl YTBIM/IbI TAH/IaTaHy,
Anmarsl, 2019 x.

4.8.Japyem I'.C. :KyMBICHIHBIH TAKbIPHIObIH Tangay 8D07204 — "MeramnyprusiibiK
HHKeHepHsa" MaMaHbIrbl GoiibiHIna PhD TOKTOpPSI FBUTBIMU JOPEKECIH anyra YebIHbUFaH «Kyn
OHJIEYIiH KeIleH/Ii TEXHOJIIOTMSACHIH d3ipney xKone Oarajibl MeTajiapaapisl alny» .

K.M. Corbaes artmingarbi KasYT3Y gpoxropantel Japyem [.C.  nuccepTarusiibIK
SKYMBICHI KYH/IbI KOMIIOHEHTTEp I a/la OTBIPBIN, KYJIi KaHTa OHACYIiH KEMCH Il TeXHOIOTHACHIH
a3ipaeyre apHatran. JKympicTa MarHUTTIK —cenapanus,KyHalpy,inaiiMaiay, KpuCTaljaHy,
TepMUSITBIK BIIBIPATY JKOHE TYH/BIPY HPOLECTEPIH KOJIIaHa OTHIPAIN Tayapiibl OHIMACP aJlbIH/IbL.
Opbip nporecTiH OHTAWIBI MapameTpiaepl aHBIKTANIbI XkoHe Asmarsl JKDO N2 caxrambin
Typran Eki6acTy3 KoMipiH aFyjaH alblHFaH KYJUIi KOJLJaHY[bIH KCIICH/l TEXHOJIOTHACHI
KYpacTBIPbUIBL

Kyl KOMIOHEHTTEPiHIH KajbUMH  XJIOPHAIMEH — OPEKETTeCY  pEeaKIUAIapbIHbIH
TEpMOAMHAMUKACHI TYpAlbl aHa MAJIMETTep ablHAbl. MyITMTTIH TOTBIFY aTtMochepachHia
KaJibLIMi XJTOPHAIMEH bIZIbIPAY BIKTMMAaNIbIFbI XKOFaphI.

JuccepralMs TakbIpbIObl OoiibiHmia reutbiMH 3eprTeysiep KM, CorbaeB arbiparbl
KasYT3Y zeprxaHamapblHia XoHe BeliMa aTbIHIArel FeUIbIMM HHCTHTYTTa (Pexosor,
W3paunnb) sKyprisiimi.

O3ipIeHreH TEXHONOTWSUIBIK CXEMaHbl Naijanada OTHIPbI, albIHABL MAarHCTHT
KOHLEHTPAaThl, Kypampiga 99,5% SiO 6Gap rtasa kpemuuii mwokenai, I'-0 mapKaisl
METAJUTYPrUsUIBIK| &TIOMUHUK TOTBIFBI XOHE KYypaMmblHIIa JKOFapbl CUPEK KEp MeTal/lapbl Oap
MBIPBIII KEKi.

Jnccepranns TakpIpbIGbiHbIH  "FhLIbIM - Typaasl" 3aHHBIH 18-6a0bIHbIH  3-
TapMaFbiHa :k9He (HeMece) MeMUIEKeTTIK —Oaraapiamaliapra catikec Kazakcran
Pecny0iuKkachbIHBIH YxiMmeringeri Korapsl FbLILIMA-TEeXHUKAJIBIK KOMHUICCHSA
KAJbIITACTBIPFAH FBUILIM/IbI JIAMBITY OarbITTapbiven OailtaHbIChl. J{ICCEPTANMAIBIK
KyMBIcTa KenTipiires 3eprtey HoTIDKesepi KP bE'M Fbiibiv KopbIHbIH MEMJICKETTIK IPAHTTaphl
asiChIH/a OPBIHJANFAH FBUILIMH-3€PTTCY JKOOACHIMEH THIFBI3 OailaHbICTBL: Ne AP09259637
"TayapiIbIK OHIMIEP/Ii ala OTHIPBII, KOMIpJi jKary1aH naija 6osran KYJLI1 KOJIAHBII THIMIJIT]
YKOFapBl, KABIKCHI3 TEXHOMOTUSHBI KypacTeipy” 2021-2023 x.x.

Jluccepralusi HOTHKeJIepiH NNPAKTHKATBIK KbI3MeTKe eHrily JAeHreiin Tajaay.
Hapyemr I'. C. amccepralusuiblK KYMbICBIHBIH HoTIKeTepi OoiibiHia 11 FBUIBIMH €HOEK
Kapusiias/bl, onbiH iminge: Web of science xoHe Scopus JepeKKOpbIHa KipeTiH KypHaiiapaa 3
MAaKana; TeXHUKaJIBIK FhUIBIMIAp GOMBIHIIA 3€pTTEyIepAiH HETI3r HOTHKENEPIH XKapusanay YILLI1H
Kasakcran Pecny6imkacsl OKy-arapTy MHHHCTPIITiHIH bUIIM canachiHjla calaHbl KaMTaMachls
eTy KOMHTETI YChIHFaH OachUibIMapia 3 MaKana; XalblKapaiblK JKoHE peciTyOTMKaIbIK
KOH(pEpEHIMsIAp MaTepHaniapbiHia 4 KapusmaHbv; Peceillik FblTBIMH JIolieKco3 MHICKCI
MomiMeTTep 6a3acklia KipeTiH SKypHammapbiga | makarana. JluccepTalusHbIH HETI3T1
HOTWKeIepl OasHAAIIBl JKoHe TalKbUIanabl: Modern Scientific research: Achievements,
Innovations and Development prospects, 29-31 xentokcan 2021 x., bepimuH, ['epmannus;
International Scientific innovations in Human life. Proceedings of II International Scientific and
Practical Conference, 25-27 tambIz 2021 x., Mandectep, ¥npioputanus; WOCA (World of Coal
Ash), 16-19 tambi3 2021 x.Kentykku, AKIL

5 PecMH peHeH3eHTTEP/H KYMBICHIHA Tajljlay (MEHIIHINe canachls HiKipaep/i MeIcajra
ayia OTBIPBIII).



Ne | IoKTOpPaHTTBIH Penensenrrep
aTbI-)KOHI 1 penleH3eHTTiH ATHI-KOHI ' 2 peneH3eHTTiH ATBI-KOHI
(MamMaH/BIK, FBIIBIMU JJPEXKeE,aTarbl, | (MaMaHbIK, FbUIBIMA
COHFBI 5 JKBULIA | JIOPEKe,aTarbl, COHFBI 5
MaMaHbIFbl OOMBIHIIA KbU1A
KAPUSIAHBIMAD CAHBI) MaMaH bl bl OOMBIHIIA
KapHusUIaHBIMIAp CaHBbI)

1 |KOnycos C.b. Xomsikoe A, II. - texuuka | [llapunoBa Aitram Cyryp6ekoBHa
FEUIBIMIAPBIHEIH,  Kaujuaatel, «KP | — ~ TeXHHKa  FBUIBIM/IAPBIHBIH
MIILKKO YO» PMK | kaHIHaaTHI, Kazakcran-bpuran
PecnyOnukanbik MEMJIEKETTIK | TEXHUKAIBIK YHUBEPCUTETIHE|
KOCIIIOPHBI  ©HJIIPICTIK-TEXHUKANBIK | KapacTbl J.B. Coxonbckui
GonimiHin 6ac MamaHbl. (6D070900 — | aTbIHAarel "JKaHapmait, Karaius
MeTtautyprus MamManabiFsl 6oiibiHIna | KOHE DJICKTPOXHMHUS MHCTHTYTbI"
5 sKapUSIAHbIM) [ AK-na CUPEK Ke3JeCceTil,

| WAIUbIPaH/IBI JIIEMEHTTEP
| CEKTOPBIHBIH ara FHUIBIMU
| KpI3METKEpI. 6D070900 —
| Metannyprus MaMaHbIFblI
OoiibIHIIIA S FBUIBIMH
- | xxapusgaHbIMAAphI Oap.

2 | EcenrasueB AM.| Kymaraymes Epnan VYnanosuu — | [HasxmeroBa Poza
TEXHHUKa FBUIBIMAAPLIHGIH | ADJIpaxMaHoBHA ~— —  TEXHHUKa
kagauaatel, «K. XybaHoB areiHaare! | FEUIBIMAAPBIHBIH KaHIUAATHI,
AxTeGe  oHipaik  yHHBepcuTetin, | «KasakcraH — PecryOnuKachIHbIH
6D070900 - MeTamtyprusi | MUHEPAIIBIK IHKI3aTThI KeueH 1
MAMaH/(bIF6l  OOMBIHIIA 5 FBUIbIMH | KAHTa OHJIEY JKOHIHIET YITTBIK
KapUsLIaHBIMIAPsI Oap. OpTaNbIFbl» MEMJICKETTIK

KOCIIIOPHBIHBIH CHPEK MeTajjiap
3¢pTXaHAChIHBIH ~ 0ac  FBUIBIMH
KbI3METKEPL, 6D070900 -
Meramnyprus MaMaH/bIFbI
OOMBIHIIIA D FBUIBIMA
KapusiJIaHBIMBI 0ap.

3 | XKynickanues Kynycos Abnait KanpracoBud — CamyparoB Epy:an
0E.10. TEXHHUKA FRIJIBIMAAPBIHBIH KaifpipxxanoBud s TEXHHKA
Kauauaatel, « Toraighyrov FBUIbLIMJAPBIHBIH KaH/M1aThl,
university» KeAK-HbIH «ERG Capital Projects» XKILIC-
«Meraymutyprua» xadeapachiHbIH HIH HEDKCHCP-TCXHOJIOTEI,
npodeccopsl, 6D070900 — 6D070900 -  Metautyprus
MeTanyprist MaMaHIbIFb! GofibiHia | MAMaHIBIFbI OGOMBIHIIIA 5 FHUIBIMH

5 FBUIBIMU KapHsUIaHBIMAApEI Oap. KapusUIaHbIM/(pbi 6ap.

4 | AprbiH A.O. Baiikonypos Ep/ien 'anbiMoBuY — bepaikynosa @®.A. — TeXHHUKa
PhD goxrtopsl, O.A.bailKoHbIPOB FBUIBIMIAPBIHBIH KaHauaaTel, «KP
athIHaarsl JKe3kasran MIIKKO ¥O» PMK «I'3TKXK»
yHHUBepCcHUTETIHIH Tay-KeH, femiminig Oactoirsl (6D070900 —
METAJIYPIUsl JKOHC KapaTbUIBICTAHY Metanmyprus MaMaHbIT bl
kabeapackHbIH fouenTi, $D07204 — | GOHbIHIIA 5 KAPUSIAHM).
«MeTayulyprisIbIK HHXEHCPHS»
oimiM Oepy OaraapaaMachl OOHMbIHIA
S FBUIBIMU XKapUsTaHbIMAApPEL 0ap. il

5 | Koxa Epkun Myp3axmeToBa ¥n6ana | Mycrada Jlaypa
AcKapOEeKKbI3bI -Texnuka | MoyjjakepuMoBHa - PhD
FBUIBIMBIHBIN KAHIW/JATHl, JOIEHT, | JOKTOPBI, «YJITTHIK FapbIUTHIK




JL.b.I'ongapoB  atwiggarsl  Kazax
ABTOMOOHJIB KO HHCTHTYTHIHBIH
AaBTOXKOJ  (aKyILTETIHIH  JIeKaHbl,
6D071000 — Marepuanrany XoHe
KaHa MaTepHalap TEXHOJIOTUACH
MaMaH/IpIFbl  OOMBIHIIA 3 FBUIBIMH

| 3epTTeyiep MEH TeXHOIOTHSIAp
| OpTANTBIFBI» AK PEeaKTHUBTI
KO3FaIbIC JKOHE MaTepHaJITaHy
JETapTaMCHTIHIH ~ MaTepHalTaHy
3epTXaHaChIHBIH MEHTepYIici,

6D071000 — Matepuanrany oHe

KapusTanbM/apel 6ap. xKaHa Matepualiap
TEXHOJIOTUACHI MaMaH/IbIFbl
| GoitbiHIa  OipHENIE  FBUIBIMU

YXapysTaHbIM/Iapbl Oap.

6 | lllapumos P. X. | IllasxmeroBa Poza AbapaxmaHoBHa | Mreip3zabekoB berszar
— TeXHUKA reUIBIMAApPLIHEI | Dcenraymesnd — PhD, "JI.B.
KaHI1/1aTHhl, «Kazakcran | CokoJibCKUM aTbIHAFbI
PecnyOaMKachlHBIH, ~ MUHEpaLAbIK | JKamapmai, — KaTalu3  JKOHE
UIMKI3aTTBhl KCLICHMI KaiTa eHJey | 371eKTpoXumus HHCTUTYThI' AK|
JKOHIHAETT  YITTBIK  OPTAIBIFBI» | DJIEKTPOXUMHUS XKOHE
MEMIJIEKETTIK KOCIITOPHBIHBIH CUPEK | GeHOopraHMKalblK — KOCBUIBICTAp

MeTajamap  3epTXaHachiHbIH ~ OA&C | CeKTOPBIHBIH KETEKIIi FBUIBIMU
FRUIBIMU  KbI3MeTkepi, 6D070900 — | kpnmetkepi, 6D072000-
Meramryprus MaMaHIbIFbl | belopraHuKaIbIK 3aTTapabiH
OOUBIHINA 5 FBUILIMU KAPUSUVIAHBIMEI | X MUSIIBIK TEeXHOIOTHSCHI
oap. MaMaHIbIF b OOMBIHILIA 5
| B FBUIBIMY XXapUsUIaHBIM Oap. |
7 | Ecenrapaea Koit>xanosa Aviryns |baramapoBa Kenucryn
E.K KaiiprensaeieBHa - texHuka |[esmMaHOBHA 5 TEXHUK3
FBUIBIM/IApBIHBIN  KaHAWAAThl, B.B. [FpUibIM/IapbIHBIH  KaHAMAATHL, OJl-
beiicembaen areiazarel (apabu areiHmarkl Kazak YITTBIK
TUAPOMETALTYPIHsl  JKOHE  KCH |YHHBEPCHTETIHIH — aHaJIUTUKANBIK,
OalbITy apHanbI JMICTEP]l KOJIOUATHIK XHMHS JKOHE CHMPEK
3€PTXaHACBIHbIH MEHTEepYLIICl, HjIeMENTTED TEXHOJIOTUSICHI
<<MeTaJIJ'IprI/IH AOHE KCH 6a1711>1Ty .'Ka(i)eﬂpaCbIHbIH ara OKBITYIIBICHI,
uacturytely  AK, 6D070900 - 6D070900 L Mertamryprus
Mertatyprus MaMaH/bIFbl hMaMaH/IBIFRI OOUBIHINA 5 FBUIBIMU
OOUBIHITIA 5 TBUIBIMA  prapHsIaHBIMAPH Oap.

KapUsJIaHbIMJIapEL 0ap.

8 | Hapyem I'.C.

I'mageinee Cepreit BnaguneHoBud —

TEXHUKA FBUTBIMIAPBIHBIH
Kadaugatel, «MeTaliayprus JKoHe
KeH Oaiielty  HHCTUTYTBY  AK
«CasTonplpaK JKoHE — AFOMHMHUM»

| 3epTXaHacCbIHbIH JKETEKI FhUIBIMU

KBI3METKEPI, 8D07204 —
«MeTtaLTy prusibIK HEKEHEPUs »
Oimim Oepy GarapiiaMachl OOHbIHINA
S FBUTBIMH XKapHsIaHBIMAApPHI Oap.

Mauip10aeB Fanemvxan
Kemxexkeeuu —PhD mokTopEI,
«Kasakctan PecyOnuKachIHbIH

MUHEPaAJIIBIK HIUKI3aTThI
KellleH i KaiiTa enJiey JKoHIHer]
OpTaNBIFBI» PecryGnuKanbIK
MEMJIEKETTIK KACITTOPHBIHbIH,

)KETEKITl FBUIBIMH KBI3METKEDI,
8D07204 — «MeTamtyprusibiK
HH)KCHEPUS» 6inmimM oepy
Oargapnamacel  OoifpiHma 5
| FBUIBIMH XapHsIaHbIMAapbl 0ap.

4 ToeuibiMH  KaJpiapisbl

YCBIHBICTAP:

Jasprnay KyHecin

KETUIAlpy OKeHIBJeTi

o/laH  opi

¥ CHIHBUIATBIH JOKTOPJIBIK JUCCEPTALUSUIBIK 3€PTTEY JKYMBICTAPLIHBIH TaKbIPhINTAPLI

JKOHC FBUILIMHA

KaJpJap/nl

Jasipnay  OoibIHINA

FBUIBIMH

KEeHecuiepain  (acipece,

KazakcTaHHaH) 5KYMBICHIHA KOUBLIATBIH TANANTap/bl KYINENTY.



6 ®unocopus moxropsl (PhD), Geitini GoifbIHINA JTOKTOP JIPEKECIHE i3IEHYIIIEPIIH
MaMaHJbIKTap (KajpiiapAbl Aaspiay OarbITbl) OOMBIHINA KapalraH gimccepTauI/Ismap
Typajbl IEPEKTEDP |

Hlugp xoHe MAMaHABIFbI Hludgp xone
HHCCC[)TEIIII/IHJIBIK KEHeEC MaMaHAbIF bl
6D070900 — Metannyprus 6D071000 —
MarepuanTtanyxoHe
*KaHa MaTepHasaap
- TEXHOJIOTUSCHI
Koprayra xaObU11aHFaH 7 1
auccepranusiiap |
onbly inrgae 6acka KOO 2 -
JIOKTOPAHTTapbIHbIH

Kopraynan anbHbII - -
TacTaIFaH JUcCepTanusnap
oHBIH imiHge Gacka XOO - -
JIOKTOPaHTTapPbIHbIH
PecMu pelieH3eHTTEpAIHTEPIC - -
HiKipiH ajFaH
JUccepTanusiap
oHblH imiHae Oacka JXOO — —
JOKTOPAHTTAPBIHbIH
Kopray HoTuxenepi — —
OOMBIHINA TepiC IIENIIM aNFaH
JUccepTauusiap

oHBIH imiHme Oacka XOO = =
JOKTOPAHTTaphIHbIH
ITbicBIKTayFa K1OEepLUIren - —
AUccepTanusiap

(onbIy imiHge backa KOO - -
JOKTOPAHTTAPBIHbIH) )
Kaiira xoprayra xiOepiircH - =
JccepTanusiap
(oI iminge 6acka KOO - =
JOKTOPAHTTAPBIHbIH)

MeTa/LTyprusi, MaTepHAITAHY K3l€ HAHOMATEPHALIAP _
MaMAaHABIKTAPb] GOMBIHINA AHCCEPTANUSIBIK KEHECTIH 777 (iR
Teparachl, TEXHHKA FHLILIMAAPBIHBIH J0KTOPbL, Ipodeccop /175

MeTatypras, MAaTePHAJITAHY Kolle HAHOMAaTepHaiIap
MaMaHABIKTAPHI (OMBIHIIA TUCCEPTALHAIBIK KEHECTIH
XATHIBICHL,PH3HKA MATEMATHKA FHIJILIMIAPbIHBIH KaH/HAATD




