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Review Report on the Doctoral Dissertation

of Marzhan Nurlankyzy Tursyngali

PhD Programme: 8005203 — Hydrology

Dissertation title: “Investigation of the influence of environmental changes on the
erosion-channel systems of the lle Alatau rivers”

1. General Assessment of the Dissertation

The dissertation focuses on the dynamics of erosion—channel systems in the small
mountain rivers of the lle Alatau, examining how these systems respond to both
natural climatic variability and anthropogenic environmental changes. These rivers,
despite their relatively modest catchment areas, play a disproportionally important
role in the hydrological balance of the region, supplying water to local communities,
sustaining biodiversity, and shaping the ecological and geomorphological stability of
the Almaty foothills. They are also directly linked to urban safety, since their
morphodynamic changes influence flood risks, bank erosion, and the reliability of

stormwater and sewage infrastructure.

The study is highly relevant, as the lle Alatau rivers are increasingly exposed to the
combined effects of glacial retreat, shifts in precipitation and temperature regimes,
and the pressures of intensive urbanisation. By placing these systems at the centre of
scientific investigation, the dissertation responds to a pressing need to better
understand and anticipate the transformations that threaten both natural ecosystems

and human settlements.

The work is both timely and significant. On the one hand, it contributes to scientific

knowledge in hydrology and fluvial geomorphology by refining the theoretical and
methodological tools used to study small mountain rivers, a field still underdeveloped

in Kazakhstan. On the other hand, it provides a practical basis for sustainable urban
and regional planning, with implications for water management, ecological monitoring,

and hazard prevention.

By integrating long-term hydrological observations with remote sensing data, GIS-
based modelling, and statistical analysis, the dissertation offers a comprehensive
framework for describing, analysing, and forecasting channel processes In
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mountainous environments.

and practically impactful.

2. Structure and Content

The dissertation is well-organised, progressing from a clear formulation of research
aims and objectives to a detailed methodological framework, data analysis, results,
and conclusions. It begins with a comprehensive review of scientific and regulatory
literature on erosion—channel processes, situating the study within both international
research and the specific conditions of Kazakhstan. This section highlights not only the

theoretical foundations of fluvial geomorphology but also the practical challenges

faced by the lle Alatau rivers, which flow through densely populated and rapidly
urbanising areas.

The empirical analysis is based on an integrated approach that combines hydrological
series, cartographic materials, and high-resolution satellite imagery to evaluate the
spatial and temporal transformations of river morphology. By systematically
processing long-term monitoring data and remote sensing materials, the candidate
identifies trends in channel erosion, accretion, and morphometric changes. A
significant methodological achievement is the determination of channel-filling and
channel-forming discharges, as well as the quantification of relationships between
liquid and solid runoff, which are crucial for understanding morphodynamic stability.

The work also includes the digitisation and cartographic representation of river
channels such as Kaskelen, Ulken and Kishi Almaty, Talgar, Esik, and Turgen. This
allows for a precise assessment of spatial variability across different river types and
geomorphological settings. Of particular importance is the development of predictive
channel outlines for 10- and 20-year horizons, based on the application of GIS tools
(notably DSAS 5.1) and the Kalman filter. These forecasts provide an innovative
perspective on how river morphology may evolve under conditions of climate change
and urban pressure, and they represent one of the most original contributions of the

dissertation.

Overall, the work is presented with clarity and consistency, supported by abundant
figures, tables, and maps that strengthen the empirical base of the research. The
candidate demonstrates the capacity to combine conceptual analysis, methodological
innovation, and applied perspectives in a coherent and scientifically robust manner.
The scope and structure are fully appropriate for a doctoral dissertation and contribute
to the quality and impact of the results.
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This combination of empirical evidence and

methodological innovation allows the candidate to capture both historical dynamics
and likely future trajectories of river morphology, making the work scientifically robust
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3. Scientific Publications

The dissertation is defended on the basis of three core international journal articles,
all published in reputable international journals indexed in Scopus and Web of Science
(Q1-Q2). Together, these papers form a coherent and complementary body of
scientific evidence. They demonstrate the candidate’s ability to address complex
hydrological and geomorphological problems through diverse methodological
approaches and to present the findings in respected international venues.

A notable feature of this dissertation is the strong international collaboration
underpinning its publications. The studies were coauthored with researchers affiliated

with the Universitat Politecnica de Valéncia (UPV, Spain) and other foreign
institutions, reflecting the integration of the candidate into international research

networks. The presence of the foreign supervisor signing this review as coauthor of
two of the three publications is particularly significant, since it evidences sustained
scientific mentoring and collaborative work throughout the entire research process.
This international cooperation has enriched the dissertation both methodologically
and conceptually, ensuring that the research meets global standards in the fields of

hydrology and fluvial geomorphology

1. Tursyngali M., Mussina A., Duskayev K., Rodrigo-llarri J., Rodrigo-Clavero M.-E.,
Abdullayeva A. (2025). “Forecasting Channel Morphodynamics in the Ulken

Almaty River (lle Alatau, Kazakhstan).” Water, 17(13), 2029.
DOI: https://doi.org/10.3390/w17132029

This article develops an innovative methodology for forecasting morphological changes
in the Ulken Almaty River, applying the DSAS 5.1 extension within ArcGIS and the

Kalman filter model. Using satellite images from 2012-2021, the study quantifies
erosion and accretion processes and projects channel shifts over 10- and 20-year
horizons. The results identify zones of high instability, particularly in the middle and
lower reaches, offering critical insights for urban planning, river management, and

hazard mitigation in Almaty.

2. Tursyngali M., Mussina A., Rodrigo-llarri J., Rodrigo-Clavero M.-E., et al. (2023).
“Study of temporal changes in the hydrographic network of small mountain
rivers in the lle Alatau, Kazakhstan.” Hydrology Research, 54(11), 1420-1431.

DOI: https://doi.org/10.2166/nh.2023.305
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This publication provides a long-term assessment of changes in the hydrographic

network of small mountain rivers in the lle Alatau, using cartographic materials,
hydrological observations, and GIS analyses. It documents how climatic variability and
urban expansion have reshaped river systems over several decades. By offering a
regional-scale perspective, this work lays the foundation for more detailed
morphodynamic analyses and supports the dissertation’s broader conclusions about
environmental impacts on erosion—channel systems.

3. Tursyngali M., Mussina A., Alimkulov S., et al. (2024). “Assessment of the
current state and temporal changes of glacial-moraine lakes in the Central and

Eastern part of the northern slope of the Ile Alatau, Kazakhstan.” Journal of
Water and Land Development, 63(X—XIl), 123-133.

‘ DOI: https://doi.org/10.24425/jwld.2024.152473

Although primarily focused on glacial-moraine lakes, this article complements the
dissertation by situating fluvial processes within the broader cryospheric and
hydrological context of the Ile Alatau. It analyses the formation and transformation of
lakes, highlighting associated hazards such as outburst floods, and thus provides
upstream insights into drivers of downstream channel evolution.

Taking together, these three publications illustrate the candidate’s capacity to
generate original and internationally relevant scientific knowledge. They also reflect
her ability to collaborate effectively across institutions and countries, producing work
that combines regional hydrological expertise with international methodological
innovations. The involvement of the foreign supervisor as coauthor further confirms

the continuity and quality of the scientific guidance received and the close integration
of the dissertation into international research networks.

4. Novelty and Scientific Contribution

The novelty of this dissertation lies in the way it systematically addresses the issue of
erosion—channel dynamics in small mountain rivers, a subject that had remained
scarcely explored in Kazakhstan despite its great scientific and practical importance.
For the first time in the lle Alatau region, a comprehensive assessment of spatial and
temporal changes in erosion—channel systems has been carried out, based on the
integration of hydrological monitoring data, cartographic analyses, and satellite
imagery. This long-term and multi-source perspective has enabled the candidate to
identify patterns previously undocumented, such as the acceleration of channel
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instability in response to rising temperatures and changing precipitation regimes, and
the increasing role of urbanisation as a driver of morphological change.

Another important contribution is the detailed characterisation of the morphological
structure of the lle Alatau rivers, including the definition of their main components and
structural types (conditionally meandering and conditionally braided), established
through the use of QI diagrams. The dissertation also refines the determination of
channel-filling and channel-forming discharges, allowing for a better understanding of
the thresholds that govern erosional and depositional processes in these mountain
rivers. By quantifying the relationships between liquid and solid runoff, the work
advances scientific understanding of how hydrological regimes directly influence

channel morphology.

From a methodological point of view, the dissertation is particularly innovative in its
use of advanced GIS-based modelling tools. The application of the DSAS 5.1 extension
in ArcGIS, combined with Kalman filter modelling, provides a new way to forecast
channel shifts over 10- and 20-year horizons. These forecasts represent a significant
step forward, as they generate predictive channel outlines that can be directly used in
urban planning, hydraulic engineering, and flood risk management. This predictive
component constitutes one of the most original and impactful contributions of the

dissertation.

Equally novel is the explicit incorporation of climatic and anthropogenic factors into
the analysis of erosion—channel processes. The Kaskelen River case study clearly
demonstrates how rising air temperatures, changes in precipitation, and intensified
human activities have contributed to greater morphological instability. This integrative
approach—linking climate variability, hydrology, sediment transport, and human
impact—offers a fresh perspective on the mechanisms that govern river

morphodynamics in mountainous urbanised regions.

The scientific contribution of the work goes beyond methodological innovation. The
dissertation broadens theoretical understanding of fluvial processes in small mountain
rivers, providing insights applicable not only to Kazakhstan but also to other regions of
Central Asia and comparable mountain environments worldwide. At the same time, it
has strong practical relevance, since its results can guide ecological monitoring, the
delineation of water protection zones, the design of protective structures, and the
sustainable development of urban areas in the Almaty region. The originality and
quality of the research are further confirmed by its publication in respected
international journals, coauthored with researchers from leading institutions such as
the Universitat Politécnica de Valéncia (UPV), ensuring that the work is recognised and

validated within the global scientific community.
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3l contribution: it advances scientific knowledge on

The dissertation thus makes a du | |
_channel systems in mountainous rivers, and it

the drivers and dynamics of erosion

provides innovative tools and forecasts that can support adaptive water management

iti i re.
and urban planning under conditions of climate change and human pressu

5. Methodology and Data

The dissertation employs a rigorous methodological framework that combines

hydrological monitoring, statistical analysis, remote sensing, and geoinformation
approaches. The analysis is based on an extensive dataset of hydrometeorological
observations, including long-term records of liquid and solid runoff, complemented by
cartographic materials and high-resolution satellite images covering several decades.
The candidate applies recognised statistical techniques to refine the determination of
channel-forming and channel-filling discharges, and to establish gquantitative
relationships between hydrological variables and morphodynamic processes.

Geoinformation systems are used to digitise and represent the outlines of river
channels (Kaskelen, Ulken and Kishi Almaty, Talgar, Esik, Turgen), allowing for detailed
mapping and spatio-temporal analysis of erosional and depositional processes.
Particularly innovative is the application of the DSAS 5.1 extension in ArcGIS, combined
with the Kalman filter, to quantify erosion/accretion rates and to produce predictive

channel outlines for 10- and 20-year horizons.

This methodological combination—hydrological observation, statistical refinement,
GIS-based cartography, and predictive modelling—ensures both the robustness and
the originality of the results. It also reflects the international collaborative framework
of the research, with methodological contributions from coauthors affiliated with

institutions such as the Universitat Politécnica de Valencia (UPV, Spain), thereby
guaranteeing alignment with international scientific standards.

6. Results and Discussion

The results of the dissertation reveal profound changes in the erosion—channel
systems of the lle Alatau rivers over recent decades, reflecting both natural climatic
variability and increasing anthropogenic pressure from urban development in the
Almaty region. By analysing long-term hydrological data, cartographic sources, and
satellite imagery, the candidate demonstrates that the morphological stability of small
mountain rivers can no longer be assumed under current conditions, as channels are
experiencing measurable shifts in form and dynamics.
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The first set of findings concerns the long-term transformation of the hydrographic
network of the lle Alatau, as documented in the article published in Hydrology
Research (2023). The study shows that river systems such as the Kaskelen, Talgar, and
Esik have undergone significant morphological adjustments, including channel
narrowing, braiding, and lateral migration, largely driven by climatic variability and
intensified urban use of floodplains. These changes reflect a combination of erosional
and depositional processes that have accelerated in recent decades.

The second line of results focuses on the quantification of morphodynamic processes
and their predictive assessment, developed in the article published in Water (2025).
Using DSAS 5.1 and Kalman filter modelling, the dissertation measures erosion and
accretion rates in the Ulken Almaty River between 2012 and 2021 and projects their
evolution over 10- and 20-year horizons. The forecasts identify zones of high
instability, particularly in the middle and lower reaches, where urban encroachment
has increased exposure to flood and erosion hazards. These predictive channel

outlines constitute an innovative and practical tool for planning protective
infrastructure and urban development.

A complementary perspective is provided by the article in the Journal of Water and
Land Development (2024), which examines the dynamics of glacial-moraine lakes in
the same region. Although centred on cryospheric processes, this research
demonstrates the upstream drivers that can trigger downstream channel instability,
particularly the risk of glacial lake outburst floods (GLOFs) and their potential to
reshape fluvial systems in the lle Alatau. The integration of these findings into the
dissertation underscores the complexity of interactions between climate change,
glacial retreat, and channel morphodynamics.

Taken together, the findings indicate that environmental change is reshaping the
morphodynamic equilibrium of the Ile Alatau rivers. The evidence of increased channel
instability, the acceleration of erosion and accretion processes, and the identification
of high-risk zones for future morphological shifts provide a clear picture of the
pressures acting on these river systems. The discussion situates these results within
the broader scientific literature, showing consistency with international research on
mountain river dynamics under climate change, while also emphasising the unique
challenges faced by urbanised basins in Kazakhstan.

The dissertation thus provides a robust and multi-layered understanding of the
mechanisms that govern erosion—channel systems, linking historical evidence with
forward-looking forecasts, and offering a clear scientific basis for the design of

adaptive strategies for river management and sustainable urban development in the
Almaty region.
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7. Practical Significance

: ' asin m
The dissertation has clear and direct practlcal relevance for river b anagemen,

and urban planning in Kazakhstan, particularly in the Almaty "?8'0”-'1 B.Y Drovid.ing
reliable assessments of erosion—channel dynamics and forecastmg 't eir e\{olm,On
under environmental change, the work offers valuable toc.)I.s for decision-making in, .
region where rivers are critical both for ecological stability and f?r the safety.of
densely populated urban areas. The results can be applied to the design of protectiye
hydraulic structures, the optimisation of stormwater drainage and sewage systems,

and the delineation of water protection zones.

Moreover, the findings have implications beyond the local scale. The methodologica|

framework—combining  hydrological monitoring, GIS-based cartography, and
predictive modelling—can be transferred to other mountainous basins of Central Asi;
facing similar pressures from climate change and urbanisation. By doing so, the
dissertation contributes not only to national but also to regional strategies for reducing
flood and erosion hazards and for promoting sustainable development.

In this way, the research successfully bridges the gap between scientific knowledge
and practical application, supporting ecological monitoring, hazard prevention, and
long-term urban planning under conditions of growing environmental uncertainty.

8. Compliance with Doctoral Requirements

Work fully meets the requirements for degree of Doctor of Philosophy in Hydrology:
e Original scientific contribution.
e International peer-reviewed publications.
e Methodological rigor.

o Practical applicability.

The candidate shows capacity for independent research, teamwork, and international
collaboration.

9. Final Recommendation

The dissertation of Tursyngali Marzhan Nurlankyzy represents a substantial and
original contribution to the field of hydrology and fluvial geomorphology, with a
particular focus on the erosion—channel systems of the lle Alatau rivers. The research
combines methodological innovation, robust empirical analysis, and practical
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recommendations of high relevance for the sustainable management of river basins
and urban areas in Kazakhstan and beyond.

| therefore strongly recommend the dissertation for public defence and the award of
the degree of Doctor of Philosophy (PhD) in Hydrology.

Certification

This review is issued by:

Maria-Elena Rodrigo-Clavero, Ph.D.
Professor of the Hydraulic and Environmental Engineering Department
Polytechnic University of Valencia

marodcla@upv.es




BaneHcus noJIMTEXHUKAJIBIK Cy wapyauiblIbIFbl #OHE [uaporeonorus ToObl
YHUBEPCHUTETI YKOJIOTHUAJIbIK HHIKEHEPHS]
HHCTUTYThI

Typesinraan Mapaxkan HypiaanKbI3bIHBIH

NOKTOPJIBIK AHCCEPTAUHUSICHIHA MIKIP

PhDGinim 6epy 6armapnamacst: 80052031 uoponoeus

Jlucceprauust TakbIpLIOLL: “Ine Anamayol 03enoepinily spo3usIblik-apHaiblk
Jicytienepine Kopwazan opma oszepicmepiniy viknanoin sepmmey”

1. Jluccepranusinbl KAJNbI 0arajay

Jluccepramust Ine-AnaraybIHBIH Killli TayJibl ©3€HIEPIHICT] IPO3HSIIbIK-apHAJIBIK KyHenepaiH
TMHAMHMKACHIHA apHalFaH, oHja Oyi OKyienepain TaOUFM KIMMATTBIK aybITKyJapra Jad
KOpIIAraH OPTAaHBIH AHTPOIOTEHIK e3repicTepiHe Je Kamail ocep eTeTiHi 3eprrenel. by
03eHJEp INAFbIH Cy JKHHAY aJanTapblHa KapaMmacTaH, >XEpriJikTi el MEKEHEP/l CYMEH
KaMTaMachi3 €T€ OTBIPBIN, OHoalyaHTypiiikTicakran, AJiMaThl KajlaCbIHBIH Tay ajllibl
ayJaHBIHBIH 3KOJIOTHSUIBIK KAHE reoMOop(OIOTHsUIBIK TYPAKTHUIBIFBIH KaJIbIITaCTbhIpa OTBIPHIIL,
OHIp/IiH THIPOJOTHSIBIK TEHrepiMiHe alTapibIKTail MaHbI3IBI perl aTtkapazsl. Onap COHJIai-aK
KalajgapJblH Kayllci3QiriMeH TIiKened OaiiaHbICTH, oliTKeH1 oJlapJbIH MOp()OAHHAMHUKAIIBIK
e3repicTepi Cy TacKbIHBl KayliHe, )KarajayJapJblH S5pO3HACHIHA JKOHE HOCEpJIl Kopl3 MEH
CapKBIH/IBI CyJ1ap HH(PaKypHUIBIMBIHEIH CEHIMALIIIIHE 9CEp eTe/l.

3eprTey oTe ©3eKTi, oiTKeHi IneAnaraybl e3eHIEpl MY3/bIKTapIbIH [IETIHYIHIH, KaybIH-
ANIBIH  MEH TEeMIIEepaTypalblK PEeXUMAEPAET: KBUDKYJIAP/BIH, COHIAH-aK KapKbIH/IbI
ypOaHu3anusa KeICBIMBIHBIH apajiac cajliapjiapblHa KU1 yuisipaiiael. By sxylienepal FeUIBIMH
sepTTeyep/iHHEri3i eTe OTHIPBIN, AUCCepTalus TabuFH IKOXKYHenepre e, eIl MeKEHEpre Je
KaTep TOH/IPETiH e3repicTep/ii KaKChl TYCIHY JKOHE alIbIH ana OoynKay KQOKETTUIITTHE JXayarl
Oepel.

Byl JKyMBIC YAKBITBUIBI 7KOHE MAaHBI3/Ibl OOJIBIII TabpUtajpl. Bip JKarblHAH, OJ1 KIll Tay
o3eHepiH 3epTTey YLIH Mai/aNaHbUlaTbiH TCOPHSJIBIK JKOHE QJIICHAMANBIK KypaJilap/ibl
JKETUIIIpE OTHIPBIIN, MMAPOJIOTHS JKOHE O3CH reoMop(oJIOrHsIChl CAACKIHIAFBI FBUILIMU OLIIMIE
viec kocampl, Oy Kasakcrania d3ipuie JKETKUIIKTI o3ipsienOeren cana Ooubin TaOBLIA/IBI.
Eximmi skarbiHaH, 0J1 OPHBIKTH KAJAJIBIK JKOHE OHIPIIIK XKOCMapiay YIIiH NPaKTHKAJIBIK Heri3/
KAMTAMacChI3 eTe/li, MyHBIH CYy pecypcrapbii 0ackapy, 9KOJIOTHsIIBIK MOHHTOPHHT JKJHE Kay1mTl

GonipipMay yLIiH MaHbI3bl Oap.

Y3ak Mmep3iMai THIPOJOrHsibK Oakbuiaylap/blH KalIbIKTHIKTaH 30HATAY MOJIIMETTEPIMEH,
A Herizimjge MoJENb/ey JKoHE CTATHCTHKAJIBIK TalJIayMEH HMHTCrPALUs/IaHybIHbIH
APKACBIH/IA IMCCEPTALN TayJIbl JKar/lailjiap/ia 03¢eH apHalapbiH/a 00JIbIN KaTKaH [IPOLECTEPL
cunarray, Tanay koHe 6ojkay yuliH KemeHi Heri3i yChHabl, OMIHPHKAIBIK MAJIIMETTEp
MEH alicHAMAIBIK MHHOBALIMAIAP/BIH OYJ1 YilieciMi 13/IeHy1uire Tapuxu Ceprinl e, 63eH1ep
MOP(hOJIOrMACHIH AAMBITY/IbIH BIKTHMaN Oosiaiak OarelTTapbii J1a €CKepyre MYMKIHIK Oepenl,

1




Gy.J1 JKYMBICTBI FBUIBIMH HETI3JICNreH jKone jo JKY31H/1€ MaHbI3/Ib] ETE/I.

2. KypblILIMbI MEH MAa3MYHBI

JICCEpTAIUIIBIK JKYMBICTBIH - KYPBUILIMBI JKaKchl yHBIMAACTBIPBUIFAH, OHJA 3€PTTEYIIH
MaKcaTTapbl MCH MIHICTTEPl HAKTBI TyXKbIpBIMAANFaH, dJiCHAMA, MOJIMETTEpai Taaay,
HOTIKCICP MCH KOPBITBIHABIIAD erxer-Terkeiini cunarranran. OJ 9po3us JKoHE apHaIap/bl
KQJIBINTACTBIPY NpOLECTEPl OONBIHINA FRUIBIMHU jKoHE HOPMAaTHBTIK 9/1eOueTTepl KaH-JKaKThI
WoNyNaH OacTanajbl, OHIA 3€PTTEy XalbIKAPANBIK FHUIBIMH JKYMBICTAp KOHTEKCIiHZE JIE,
KasaKcTaHHBIH ePEeKIIE XKar/IailapblH ecKepe OTBIPHIN a KapacThIpbUiaisl. by GemiMze o3¢H
reOMOP(OJIOTHSICHIHBIH, TEOPHSLIBIK HETI3JIepl FaHa eMec, XaIbIK THIFbI3 KOHBICTAHFaH JKIHE

KapKbIH/bl YPOAHU3AUHSFA YIIBIDAHTLIN ayfanjap apKeulbl oTeTin [ne Asataybl 03eHICPIHAC
KE3/ICCETIHNPAKTHKAILIK Npodsiemanap fa 6asuuanabl.

OMIHPHKAIBIK Taliay ©3eHAEP MOP(ONOrHICHIHbI KEHICTIKTIK JKoHE yaKbITIIa 03repicTepiH
Oarajiay YIIIH THAPOJIOTHSUIBIK Karapinapjsl, KaprorpausuiblK MaTepHayap/bl  KHC
KeHICTIKTIK KeCKiHJeN MYMKIHJiri )KOrapbl CIyTHMKTIK cyperTep/i yiiecTipeTiH KemeHl
TOCUITE HETI3JeNireH. Y3aK Mep3imMai Gakpuiay MoniMeTTepiH jKoHE KalbIKTHIKTaH 30HATAY
MaTepPHANIAPBIH XKYHeNl TYpAe OHJeH OTBIPHIN, i3JEHYIIi apHa SPO3USCHIHBIH, aKKpelus MCH
MOP(OMETPHSIIBIK ©3repiCTEPIiH NPOLECTEPIH aHBIKTAM/Bl. MaHbI3/1bl 9/{ICHAMAJIBIK JKETICTIK
apHa  TOJNTBIPYWIBl JKOHE apHAa KAIBINTACTBIPYUIBI Cy OTIMJIEpiH OpHATy, COHJaH-aK
MOP(OMHAMHKAIIBIK TYPAKTBUIBIKTBI TYCIHY VIIiH INEMIYII MOHIre He CYMBIK JKOHE KaTThl
arbIH/Ibl apachIHIarel ©3apa OalnaHsicTappl CaHabIK Oaranay 00Jbin TaObLIAbI.

Kymbic connaii-ak Kackenen, Yiken Anmartsl, Kiuri Anmarsl, Tanrap, Ecik jxone TypreH
03¢H/IepiHiH apHANAPBIH CAHAAyJaH OTKi3y MeH KapTorpabusiblk OGeiHeney/i KaMTHIbL. by
o3eHAepAiH  OpTYpJAi THOTepi MeH reoMOpQONOTHSUIBIK O KAaFaailiapblH  KEHICTIKTIK
e3repMestitirin aan Garanayra mymkingik 6epemi. TAX (aran aiftkanma, DSAS 5.1) xone
Kanmvan-hunetpi KypangapbiH Kojiany Herizinae 10 jxxone 20 XbUTIBIK Ke3eHre apHajlap/bIH
bomKam/Ibl cybanapelH a3ipiiey/IiH epekiie MaHbI3bl 0ap. by OomkaMaap KIMMaTThIH e3repyl
MEH Kalanap/blH JKYKTEMeCi jKarjaipiHua e3eniep MOp(QONOrHsACHIHBIH Kalald JaMHUTHIHBL
Typaibl MHHOBALMSAIBIK TYCiHIK Gepesii jkoHe MMCCepTalMsHBIH HEFypibM Olperei VJIECIHIH

0ip1 O0J1bIN TaOBUIAIBL.

Kannmel  anrasga,  KYMBIC  3€pTTEYAiH  OMIOMPHUKaIbK  0a3achlH  HBIFAHTATBIH
GipkaTapcypeTTepMeH, KecTelepMeH JKoHe KapTajapMeH aWKbH JKoHE JOMeKTI TYPIe
VCHIHBUTFAH. [3/1eHy1lIi TY/KBIPBIMJAMAJIbIK Tajljay/ibl, /IICHAMANIBIK HHHOBALMSIAP/IBL JKIHE

KonJaHOAIBl EpCHEeKTHBANAP/B! JIOHEKTI JKOHE FBUIBIMM HETI3NICNreH TYpAE YHIIECTIPY
kabinerin kepcereii. JYMBICTBIH KoJeMi MEH KypbUIBIMbI JIOKTOPJIBIK JHCCEpTALlHs
TananTapbiHa TOJbIK COMKEC Kele/li XoHe HOTHIKEICPAIH canachl MCH BIKIAIbIHA YJICCKOCAIBL.

3. Fouipivu kapustianbIM/1ap

Jluccepraums Scopus xoHe Web of Science (Q1-Q2) unpexcrenren Oexenal XaublKapalblK
JKypHAIIAP/IA JKapUsAJIaHFaH YL HETisri MaKajia Heri3inje Koprauapl. JKaimel Oy MaKkananap
FRUILIMH JIDNIEIIIeMENIEpIiH, TyTac xkoHe OipiH-O1pl TOJBIKTHIPATBIH ayKBIMBIH Kypai/bl. Onap
i3eHYIiHIH Typ/i 9/iCHAMANBIK TOCUIAEPAIH KOMEIMEH KYPAEIl THJPOJOTHSUIBIK JKOHE
reoMopdosoruanbiK npobieManappl wenry JkoHe Oeiel XaibKapaiblk (popymaapaa o3
sepTTeyIepiHiH HATHKEIEPiH YChIHY KabieTin KopceTe/l.

Ocpl JMCCepPTAUMAHBIH €pPeKLIeNiri OHbIH JKapHs/IaHbIMIAPBIHBIH HETr131HAC JKATKAH TBIFbI3
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xaﬂbIKapaJ'lbIK bIHTBIMAKTaCThIK 00JIBIn Ta6bians. 3
L . e
yHHBEPCHTETIHIN (UPV, Henanns) scope ac

gipnecill  KYPrisumti,  Gyj
. XaJIbIKapab P
rerpalldsVIaHFaHbIH - aHKE ¥ ; IK  3epTrey  JKeJUIEPIHC
{H eg)u G )KapmnaHbK IHAQUNE,  Qcgyg MKIPrekos  xoiiran meremik - PRSI
CH IMHI) ..
K IH exkeyininy KOCAJIKBLI aBTOpPBLI pertinje KaTbICybl €peKIIC

~ure e, OiTKeH1 Oy Gykin hapers
M' 1’1 bIC ey e OOHBIHNAFEI TYPAKTHI FELIBIMHE TAJIIMIepJIK MeH
GipIeCKCH KYMBIC Typaibl Kyanaunsipamp By

rpAPOJIOTHS JKIHE 63€H reoMOpdhonorusicy canac

River (Ile Alatau,

. Kazakhstan).” 13),
2029.DOL:https://doi.org/ 10.3390/w17132029 o Yo, o

byn maxanana ArcGIS oprackmipa DSAS 5.1 KeHelTiniMin xone KanvaH-puibTpi MOJIETIH
naiiziaaHa Snpan, YJIKeH AnMathl e3eniniy MOp(poJIOrusIblK e3repicTepin OODKaYy/IbIH
HH}.IOBaHWUIBIK SQMICHAMACkl d3ipnenni. Faprimureik Tycipinimaep merizinge 2012-2021 %K.
ylliH 36PTTEYC SPO3US JKIHE AKKPEIHS IPOLECTEPi Ca/IbIK Typrelian OGarananbir, 10 xKoHE 20
)KbUIIIbl.K KE3CHIC apHAHLIH e3repicrepi Gomkanran. Horikenep ocipece OpTaHFbI JKOHE
TOMCHI1 arbICTAP/IA JKOFapbl TYPAKCHI3/BIK aliMakTapblH aHbIKTayFa MyMKIiHAIK Oepeai, Oy

AJIMaTbl KJ1achl YIIIH K?.na Kocnapnay, esenzi Gakpuiay XoHe KayinTepii TOMEHAETY YUIIH
MaHBI3/IbI aKnapar oepeni.

2. Tursyngali M., Mussina A., Rodrigo-Ilarri J., Rodrigo-Clavero M.-E., et al. (2023).
Studyoftemporalchangesinthehydrographicnetworkofsmallmountain rivers in the Ile

Alatau,  Kazakhstan.” Hydrology Research, 54(11), 1420-1431. DOL
https://do1.org/10.2166/nh.2023.305

byn okapuAlaHbIMAA  KapTOrpaQusiblK —MaTepHaljapAblH, THIPOJOTHSUIBIK 0axkpuIay
manimerTepinin xane ['AXK tanmaysinel Herisimge Ime AnaraybIHBIHKII Tay ©3€HIEPIHIH
ruiporpadUAIBIK JKesicinaeri esrepicrepiin y3ak Mep3iMai Garananysl ycbiHbUIFaH. OHIA
KIMMATTBIK ayBITKYJIap MEH KaJlajlblK ayMaKTap/blH KeHerol OlpHelle OHXKBUIABIKTa ©3CH
KylenepiH Kalai e3repTkeHl pacrajajpl. OHIPIIK NEPCHEKTHBAHBI YChIHA OTBIPBII, oy
JKYMBIC HEFYPJIBIM €rkeii-Tereini MopQoanHaMUKabIK Taaaay/IbiH HETI31H KaJlak/bl JKoHE
9PO3USIIBIK-APHAIBIK JKYHenepre Kopliarad OpTaHbIH 9Cepl Typalbl JUCCEPTALMAHBIH JKalllbl
KOPBITBIH/bUIAPBIH pacTan/ibl.

3. Tursyngali M., Mussina A., Alimkulov S., et al. (2024). “Assessment of the current
state and temporal changes of glacial-moraine lakes in the Central and Eastern part of
the northern slope of the Ile Alatau, Kazakhstan.” Journal of Water and Land

Development, 63(X-XII), 123-133.
DOI:https://doi.org/10.24425/jwld.2024.152473

By Makanaza My3/BIKTHIK-MOPEHAIBIK Kojjiepre 0aca Hasap aylapbUIFAHBIMEH, OJ1 AJatay
APATBIHBIH KeH KpUOC(epablK KAHE THJIPOJNOrHIBIK KOHTEKCIHJCTT ©3CH [IPOLECTEPIH
KApacTHIpa OTBIPHIN, JMCCEPTAlHUAHBI TONBIKTBIpaAbl. OHJA KoJJep/iH mnaiiia Ooybl MeH
rpaHchopMaIMACh TallaHa/Ibl, OChIFaH GaifIaHBICTBI CEPIiHL CY TACKBIHBI CHSAKTBI KayilTep
KAPLIKTAHBIPLUIA/IBI JKOHE OCBUIAMIIA TOMEHIT arbiCTarbl ApHAHBIH ABOJIOLHMACBIHA dCEp

ereTin (pakTopaap Typabl TYCiHiK Oepiie/il.
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meblMaKTaCTbmmaCa}’Ka6meTmKepcerelli
meTemIiKFbIJIbLMHKeHecmiHiHKOCanK
gl I)IaBT() o "
YgﬂiKCBIIII‘IMCHCEIH&CI)IH, PPETIHICKATHICY BlANIBIHFAHFBUTBEIMHOACIIBUTHIKTBIH

m. IneAnatayblaylaHbIH
OTBIP 4 Ad QIIFall petT rupponorusbk Oaxpbuiay,

scoHe FapbIIITBIK TYCIPmlMIlepManiMeT'repiHiu UHTErpanusichbl Herisi
xyiienepaert KeHICTIKTIK

kapTorpausbIK TAIA3Y
HJIE HPO3HSUTBIK-apHAIIBIK
) HHOHE YaKBITThIK O3repicTepre Kemen i Garasnay Kyprisuil. MyH/1a#
FAKTMEPSINA, Salie Kol KBIPIBI d7tic i3nenyurire Temneparypambin KkoTepinyi MEH JKaybiH-
albit PERUMIELR O3TCPYINE Skayan petiune apuanbin TypakchI3abIFbIHBIHAPTYHI, COH/IAH-AK
MOp(OIOTHAIBIK @3TEPICTED (haKTOPBI petinje Kananblk aymakrapbii ocim Kele KaTkaH poii
cusKTHI OYPBIH HAKBITIAHOARaH 3aHIBUILIKTAp B! aHbIKTayra MyMKiHJIiK Oep/l.

Tafbf Olp MaHBI3ABL yiec LieAnarayni esempepinin QI jmarpaMManapbiHbIH KOMETIMEH
GeiriIeHreH  OJIapJIbIH - HEr13ri KOMIIOHEHTTEpI MEH KypbUILIMABIK TUMNTEpiH (MApTTEI
HPEKTEJIICH JKIHC H\I’aPTTBI TapMaKTalraH) aHbIKTAyAbl Koca ajaraHaa, MOp(QOJOrHAJIBIK
KYpBUIBIMBIHBIH €MKCH-TEMKEHII CUnaTTaMachl GOJIBIT TaObLIAIEL. Jlucceprauusiaa COHJIaM-aK
apHaTOIITbII?yUlbl KIHC KaJIBINTACTRIPYIIBI aFbIHABIHBI aHBIKTAy HAKThUIaHAbI, OyJI OCBI TayJIbl
g3eHziep/ier] 3pO3Us MCH aKKPELHs NPOLECTEPiH aHBIKTAUTHIH CHIHM MOHAEP JKAKChl TYCIHYTE
mymkiaaik Oepenl. CyibIK jKOHE KaTThl arbIHBI apachIHIAFBl ©3apa 0OaillaHBICTBl CAHBIK
paranay THAPOJOTHUSIIBIK PEXUMIEPAIH apHAHBIH Mop(oyorusicblHa Kajnail TIKEJIeH 3Cep
eTeTiHl TYpaJIbl FBUIBIMH TYCIHIKTI TEPEHJICTYTe MyMKIHIIK Gepei.

OnicHaManblK TYPFBIaH ainraHjga aumccepranus [AXK  Herizinge MOJENBIACYAIH O3bIK
KypaJJIapblH IaijajaHy TYPFBICBIHAH €peKIle MHHOBALMSUIBIK OOJIBII tabputanpl. ArcGIS
opraceia DSAS 5.1 keneiitiniMin Kanman-(unrpi kemeriMen MozeNb/iey apKbulbl KOTAAHY
10 sone 20 BbUI IEPCIEKTHBACHIHAA apHAHBIH o3repicTepiH Oo/pKayIblH KaHa TICUIIH
yepHazpl. bys Goimkamjiap aira MaHbi3/bl KajgaM Gonbin Tabbuta/ipl, OHTKEH] ONap Kalalblk
sxocnapiay/ia, THAPOTEXHHKAIBIK KypbUIBICTA JKOHE Cy TAcKbIHBI KayinTepiH Oackapyna
rikeneif  nmaiilaaHBUTYBl  MYMKiIH  apHaHblH  Gomkamael - cyibanapembepent. by
G0IIKAMIBIKKYPAYIIBl JIMCCEPTALMSHBIH eH Oipereii skoHe MaHbI3Jbl YJIeCTEpiHiH O1p1 OO

taOpUIaIbI.

KiuMaTTBIK  JKOHE AHTPONOreHjik (axtopjiap/blH ©3¢H apHACBIHBIH 9PO3HACBl  MCH
MHAMMKACHIHTAI/AY/1d KapacThIpbUIybl JIa JKAHAWBUIBIK OOJbI taOputaapl.  KackeneH
o3eHIHIH MBICABIH/IA aya TEMIIEPATYPAChIHBIH KOTEPLIYI, JKaybIH-1IalIbIH MOJIILIEPIHIH ©3repyl
KoHe  aZaMHBIH  IIAPYAlUIBUIBIK  iC-OPEKETiHiH  KapKBIHABUIBIFBI  MOP(OIOrHsIIbIK
TYPAKCHI3ABIKTBIH  YJIFAIObIHA — Kajlah  bIKMaJl eTKeHi  Koepceriired.  KiIMMaTTBIH
KyOBUIMANILUIBIFBIH, THAPOJIOrHAHDI, TACBIHBLIAP/BIH TaCHIMAJIbI JKIHE AHTPONOIECHIIK dcep/l
GailiaHBICTHIPATBIH OYJI MHTErPaTHBTIK TOCUI KANAIBIK ayMAaKTapJarbl Tayllbl ©3€HJICpALH
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JKYMBICTBIH FBUIBIMH YJIECi d/licCHAMAIBIK HHHOBauusiap menOepineH Thic. Jluccepranus TEK
KasaKcTaHra rana emec, Opranbik Asusmpi Gacka oHipJiepiHe koHe Oykin oneM OOHBIHIIA
CaﬂbICTprM.aﬂbI TayNblaMaKTap/a KOJJIaHbLIATBIH AKIAPATTHl YCHIHA OTBIPBII, Killli TayJibl
©3CHACPACT1 aPHATIBIK TIPONECTEPAl TEOPUSIIBIK TYCIHYJI KeHe#Tenl. CoHpIMEH KaTap OJI YJIKCH
n?aKTHKaﬂbm MOHIC M€, OHTKEHI OHBIH HOTHXKENEPi JKOJOrMIBIK MOHHTOPHHI, Cy KOpFay
AUMaKTapbIHbIH - IICKapaNapbiH aiKbIHzay, KOpFaHbpICHMapaTTapblH jkobanay jKoHe AJIMATBI
06“51°blﬁflarbl Kajla ayMakTapblH TYpakThl NaMBITY YIIiH GacuibUIbIKKA AIbIHYbl MYMKIH.
3epTTCY/IH TYNHYCKANBIFBI MEH Canachl OHbIH oJeM/iK FBUIBIMH KOFAM/ACTBIKTA TAHBULYbIH
KOHE pacTalyblH KamTamachi3 ererin Banencust ITonmrexumkansik Yuusepeuteri (UPV)
CHAKTBI  OKETeKIl MeKeMeNepaiH 3epTreyursiepiMer Oipiecin  Gemenjii  XaiblKapajbiK
KyPHAIApAA dXapUusIaHybIMEH KOChIMIIIA pacTaiaibl.

Ocblnaiima, aucceprauus €Ki ecelieHreH yJiec KOCajbl: OJ1 TayJibl ©3CHAEPAEri dPO3HAJIBIK-
APHAJIBIK KyHenepaiH (akTopiapbl MEH AMHAMMKACHI Typajbl FHUIBIMH OLTIMII irepijgeres
JKQHC KIIMMATTBIH ©3repyl MEH aHTpPONOIeHJIK >KYKTEME JKarJaWbiHaa Ccy pecypcTapbiH

OefiiMzienren GacKapyabl XoHE KanabIK Kocrnapiayabl KOJJIAWTHIH HHHOBALMSJIBIK KypaJiiap
MEeH OoJKaMIapabl YChIHA/IbL.

5. 9liCHAMA JKIHE MAJIiMeTTep

Jluccepranusna ruponorusuiblK Oakpuiay, CTATUCTHKAIBIK Tayjay, KalIbIKTBIKTaH 30HATAY
JKQHE Te0aKNapaTThIK TICUIIEpAl YHIECTIPETIH HAKTHl 9JliCHAMAJIbIK HEri3 naijaJaHbuia/ibl.
Tanpay OlpHeme OHXBUIABIKTBI KAMTHTBIH KapTOrpausiablK MaTepUalapMeH JKoHC
KEHICTIKTIK KeCKiHely MYMKIHJIiri JJIFapbl FAPBIITHIK CyPETTEPMEH TONBIKTBIPBUIFaH CYHBIK
JKQHE KATThl arbIHJIBIHBIH y3aK Mep3iMJi KarapiapblH Koca ajraHza, riApOMETCOPOIOTHsAIbIK
OaKpLUIay MaJIIMETTEPIHIH ayKbIMIbl KeJIeMiHe Heri3jaenreH. [31eHyin apHa KajablnTaCThIPY b
JKOHE apHa TOJITHIPYILBI arbIH/IBIHBI aHBIKTAayAbl HAKThUIAY YIUIH, COHAAH-aK THIPOJIOrHsIBIK
alHBIMATBUIAD JKoHE  MOp(OAMHAMHMKAIBIK IPOLECTEp apachblHAArbl CaHIBIK  ©3apd
GaitlaHbICTap bl OPHATY YIINiH KEH TapaJlFaH CTAaTHCTUKAIBIK 9MICTEP/l KOJIAAHAIBI.

[eoaknapaTThIK Kyiienep e3eH apHanapbiHbIH (KackeneH, YJKeH AJIMArTh, Kim AsmMartsl,
Tanrap, Ecik, Typren) cya6aiapbiH caHay/JaH ©TKi3y XKOHE YChIHY YIIIH MaHJalnaHbUIajbl,
GyJ1 IPO3UANBIK KOHE AKKPEUHMSUIBIK MPOIECTEPAl KapTara TYCIpy MeH KE€HICTIKTIK-YaKbITTHIK
Tanay/sl Kyprizyre MyMmkinzik 6epeni. Ocipece, 10 xoHe 20 XBUIIBIK KE3EHIE apHaap/IbIH
GoKaMIBl  CYJI0ATApPBIHTYPFbI3Y JKOHE JPO3Ms/aKKpPEUUs JKbUIIAM/BIFBIH  CaH/IbIK Oarasay
yinin Kanman (uiabTpiMeH YiisiecTipuiren ArcGIS opraceinma DSAS 5.1 xenelTuIMIH

KOJIZIaHy MHHOBALMSJIBIK IIEIIiM O0JIbI TabbLIA/IBL.

By aicHaMaIbIK KOMOMHAIUA - THAPOJIOTHSIIBIK OaKpUIay, CTATHCTHKAIBIK HaKTbuiay, ["AXK
Herizingeri kaprorpaua skoHe GOIKAMJIBIK MOJENbACY HOTHXKEICPAIH CEHIMILNIIH e,
TYMHYCKATBIFBIH Ja KamTamachi3 ereal. O coHJai-aK Banencust lloymrexHuKaIbIK
yampepenteri (Mcnanns) CHAKTHI MEKeMeNepMEH  OaiNaHBICTBI  KOCAIKBI - aBTOPIAp/bIH
SlicHAMAIBIK YJIECIMEH 3€PTTEYiH XaIbIKapaIblK KOJUIaDOPaLHsUIBIK KYPbUIbIMbIH KopceTe/l,
OyJ1 XaJIbIKapaJIblK FRUIBIMM CTaHapTTapra CoMKECTIKKE Kenuiaik Oepel.

6. Harmkenep KoHe TAJKbLIAY

Jluccepranus HaTmkenepi lne Anaraybl ©3CHIEPIHIH 5PO3HSUIBIK-apHAIBIK KYHEIePIHIET]
COHFBI OHIKBUIIBIKTAPAArbl TAOMFH KJIMMATTBIK o3repicTep/i Jie, AJIMaTbl OO0JIBICHIHIAFDL
KanaIbIK JIaMy TaparbpiHaH ocin Kejie JKaTkaH aHTPONOreHIK JKYKTEMEHI JIe KOPCETETIH TePeH
osrepicrepili kopceresi. Y3aK Mep3iMJii IMIPOJOTHSUIBIK MIJIIMETTEPAl, KapTOrpadHsuIbIK
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MaTepHaliap MCH FapBIMITHIK CypeTTep/i Tauail OTBHIPBIIN, 13AEHYII Kasipri Jarjaija Kirii
TayJibl ©3CHICPIH MOPONOTHSITBIK TYpaKCHI3ABIFBIH JANCIICH, OHTKEHI 03€H apHaNIapbIHbIH
MIIHI MCH TWHAMHUKAChIHJIA aiiTapbIKTaif e3repicTep OpbIH aJlafibl.

KopwIThiHAbIIApALIH  Gipinmi xusiTeirsl Hydrology Research  (2023)  xypHaIbIH/IA
KapHsJIAHFaH — MakKaJaHblH  HOTHOKeNepiMeH pactanranjad, [neAsaraysl o3eHIePIHIH
rHAPOrPadHsIBIK JKeNMiCiHIN y3aK Mep3iM/i TpaHcOopMalHsIChIHA KaThICTBL. 3epTTEy KackeneH,
Tanrap xoHe Ecik cusakTel o3eH »Kyiienepi, Heri3iHeH KJIMMATTBIK ayBITKyJapJaH MIHC
KaJaJap/blH OKalbuiManapabl KapKblHAbl MaiijalaHyblHaH TybIHJaraH apHaHbIH TapbUIybl,
TAPMaKTaTybl MeH OYHipiiK BIFBICYBIH KOca alraHza, eneyii Mop(oorusibK e3repicTepre
yIIbIParaHbIH Kepeeresi. Bys e3repicrep COHFBI OHXBUIIABIKTAa KapKbIHFA HE 3PO3UIIBIK JKOHE
AKKPELHUSIIBIK TPOLECTEPIIH YHIIECIMIH KOPCETEI].

HoTrxenepaiy ekiHii )XUBIHTHIFB MOP()OAHHAMHKAIIBIK [POLECTEPAl CAH/IBIK Oarajlayra )KoHE
Water (2025) >XypHalbIHIA >KapvsylaHFaH Maxauaza o31pJeHreH oJapIbiH OOoJDKaM/IBIK
OGaranaybiHa morsipnanran. DSAS 5.1 one Kanman (QuiubTpiHiH KeMEriMEH MOJCIBICY
apKpUIbl Juccepranmsiza 2012-2021 sxpuipap apanbIFbIHAarsl YJIKeH AJMaThl o3eHIH/IeT]
HPO3HSI MEH aKKPELHs KbUIIAMBIFBI ecenTenei xane onapabiy 10 xone 20 MBUTIBIK KE3CHIC
e3repictepi Gomkanansl. Bopkamuap acipece KanajgapAaarbl MMapaTrapAblH Cy TaCKbIHBI MCH
HPO3Us KayIliHe YIIbIpayblH apTTHIPFAH OpTa JKOHE TOMEHT1 arbICTap/ia JKOFapbl TYPAKCHI3/IbIK
alfMaKTapblH aHBIKTAN bl. ©3eH apHachIHBIH OyJ1 O0/mKaMIbl cyJidanapbl KOpFaHbICHMApaTTaphbl
MEH KaJaJIbIK JaMmy/bl ocmapiiay YIIIH HHHOBAIUUSJIBIK JKOHE INMPaKTHKAJIBIK Kypall OOJIBIII
TaObLUIA/IBI.

Koceimina keskapactel Journal of Water and Land Development (2024) makanacel YChIHA/IBL,
OHJA COJ ayJaHJarbl My3JbIK-MOpeHa KeJepiHiH AMHAMHKAChl 3eprTTejiefil. byl 3epTTey
kpuocdepaiblk MporecTepre HerisJeiareHiMeH, o1 TOMEHI] arbIicTa apHaHBIH TYPaKChI3/IbIFbIH
TYABIPYBI MYMKiH (akTopnapapl, aran aiTkauma, My3aelk kenaepain (GLOF) sxapsuiybl
HOTHIKECIH/IEe Cy TAacKbIHBI KayliH joHe IneAnarayblH/arbl ©3¢H JKyHeNnepiH e3repry YLIIH
ONap/bIH ANeYeTiH KepceTeli. Byl KOpHITBIHABUIAPABI AMCCEPTALMAFa CHII3y KIHMATThIH
o3repyi, MY3JBIKTap/IbIH ayBITKYbl jKOHE apHaHBIH MOP(QOJMHAMHUKACHI apachIHArkl ©3apa IC-
OPEKETTIH KYpAEILUIIriH KopceTel.

ByJl KOPBITHIHABUIAP KMBIHTHIFBIHA KOPIIAFaH OPTaHBIH e3repyi IneAnaraybl e3eH/epiHIH
MOPGDOJIMHAMHUKAIBIK  TeMe-TeHIIrH O3repTeTiHIH  Kopcereal. ApHaHBIH  JKOFaphl
TYPAKCHI3IBIFLIHBIH, 9PO3Hs KOHE aKKpelys MPOLECTepIHIH KapKbIHFa He OOIyBIHbIH, COH/Ial-
ak Gonaimak Mop(hoJOrHsIBIK ©3repiCTepAIH KOFaphl Kayln-Karep aiMaKTapblH aHbIKTAY/IbIH
foneziepi OChl ©3€H JKyienepine acep eTeTIH JKYKTEMEJIep Typajbl HAaKThl TYCIHIK Oepejl.
Tankpuiay OGapbichiHaa Oyl HOTHAKENEp KEH ayKbIMJIbl FBUIBIMH O1€OMET KOHTEKCIHJE
KapacTBIpbUIA/bl, Oy OJNAp/blH KJIMMATTBIH ©3repyl JKar[aiblHIArel TayJbl ©3CHACP
JIMHAMUKACHIHBIH ~ XaIBIKAPAJBIK  3€pTTEyJIepIHEe  COMKECTIIIH  KOpceTedl,  COHJai-aK
Kazakcranjarbl KaJlalblK —ayMakKTapJarbiCy JKMHAYy — ajantapbl — KesjeceTiH  Oiperei
npobsieManap/ibl KopceTeil.

Ocpuraiiina, guccepTaiys 3po3usIbIK-apHalIbIK HKyienaep/il peTTeHTIH MeXaHU3MAEp/l CeHIML
JKOHE  KOnl  JICHreisli  TYCIHYreMyMKiHalk  Oepeil, Tapuxu  MajMerrepal  Oouamak
OoypkamapMen  OaiylaHbICTeIpabl JkoHe AsmMarbl OOJIBICBIHZA o3enaepal Oackapy MeH

TYPaKThl KAJAJIBIK JaMyabiH OeiiMJieny cTpaTerusulapbid 931pJey YIIlH HAKThl FHUIBIMH HET13
YCBIHA/IBI.




7. ToxkipHOENIK MAHBI3bI

Jlnceepraunsubii Kasakcranmarsi, acipece Anvatsl 06/IBICBHIAFE! 03¢H aanTapbii 0ackapy
KOHE KATAIBIK XKOCMAPIAy YIIIH HAKTHI %oHe Tikenell MPaKTHKAIBIK MaHbi3bl Oap. JPpO3HS
KapKbIHBI MCH ©3€H/ICp apHachiH ceHiM/Ii Garaay bl YChIHA OTBIPBII XKoHE KOopLiaral OpTaHbIH
o3repyl MarJalbIHaa oJap Iy e3repicTepin OospKaif OTBIPBII, HYMBIC ©3CHICD IKOJIOTHSAJIBIK
TYPAKTBUIBIK YIIIH /1€, XabIK THIFBI3 OpHAACKAH KAJaIbIK ayMaKTap/IblH Kay irci3airi ymin e
eyl MoHi Gap eHipme memimaep kaGsuinay ymiH Oaraibl KypaiAaplbl yCBhIHA/IBI.
HoTmKenep KopranbIC rHAPOTEXHUKANIBIK MMapaTTaphiH jobaay, HOCep Kapi3i MEH CapKbIH/IBI
Cy JKYHEJICpIH OHTaiiaHabIpy Ke3iHje, cOHmaii-aK ¢y KOpray aiMaKTapbIHBIH [eKapaiaphbiH
aiKbIH/AY Ke31H/IE KOJIIAHbLTYbl MYMKIH.
Bystan Gacka, KOPBITBIHBLIAP TeK KEPriliKTi AeHreliie FaHa Manb3/bl emec. [ HApOJIOTHHILIK
Oaxputayel, I'AJK nerizinneri kaprorpadHsiHbl xoHe O0JDKaM/IbI MOJIEJIBEY/I YilIeCTIpETIH
JNIICHAMANIBIK  HEeri3 KIMMATThIH e3repyiHe skoHe ypbaHH3auusara OaiilaHbICTBl  YKcac
npobnemanapmen kesenecerin OpranblK A3usHbIH O0acKa TayJibl ay1anTapheIyLIH KOJAaHbLUTYbI

MyMKIH. Ocbutaiima, aucceprainusi €y TacKbIHbl MEH 3PO3HS KayniH a3aiTy JKOHE OPHBIKTDI
JlaMy/1bl JKaKCapTy XKOHIHJEr XKeprijiKTirana eMec, OHipJIiK cTpaTerusuiapra a yJiec Kocaspl.

Ochuiaiima, 3epTTey KOJIOTHIIBIK MOHHTOPHHITI, KayilTiH ajblH aly/bl KOHC apThill KeJe
KATKAH IKOJIOTHSUIBIK Gerici3aiK sxaraaiibliia y3aK Mep3iMai KaasiblK XKocrnapiay/ibl AaMblid
OTBIPBIN, FEUIBIMH OiJiM MEH MpaKTHKAIBIK KOJJaHy apachlHAArbl allIaKThIKTbI THIMAITYPAE

a3zanuTajabl.
8. JlokTopanTypara KOHbLIATHIH TAJANITAPAbLI CAKTAY

JKyMBIC MHPOJIOrHs calachlHaarbl (puocodus TOKTOPEI Jopexecine KOMBUIAThIH TalalTapra

TONBIK CoHKeC KeJenl:

* bipereii FpUILIMH YJIEC.

« XanpIKapaJblK pelleH3UsUIaHaThIH JKapysulaHbIMIap.

e OJ1ICHAMAJIBIK HAKThUIBIK.

* [IpakTHKaJIBIK KOJIJIAHBUTYBL.

[snenymi o3 Oerinue 3epTTEy, TONTA JKYMBIC ICTEY JXKOHE XIbIKAPAIBIK BIHTHIMAKTACTBIK
KaOLIeTTLIIriH KOpCeTTl.

9. KopbITBIH/LI YCBIHBIC

Typcemrany MapiaH HypnaHKbI3bIHBIH ~ JIMCCEPTALIUACEI Die Anaraybl ©3€HACPIHIH
JpO3UAIBIK-APHAIBIK JKyfieiepine epeKiie Hazap ayjapa OTBIPBII, IHAPOJIOTHS JKOHE ©3CH
reoMop(oJIOrHACH! CaslackiHa eyieyJi JKIHe Gipereit ynec Kocazabl. 3eprrey Kasakcranaa yxoHe

0J1AH THIC JKepJep/ie 03¢H ATalTapbl MEH KalaIblK ayMaKTapAbITYPakThl OacKapy VIIiH YJIKEH

Moni  Gap ojicHAMAIBIK  MHHOBAUMAJIAp/bl, CEHIMAI  OMIMPHKAIBIK  TAIJAYABI  OKIHE

IPAKTHKAIBIK YCHIHBIMIAP/IbI YiIECTIpe/l.

COHNBIKTAH MEH JIMCCEpTAallMsHbl  KOIMUIK aJIblHa KOprayra JKOHE TIHIPOJIOrHs:

canacemaarst Guirocopus gokropsl (PhD) ropexecin depyre yehInambI.
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