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DEVELOPMENT OF SOUTH KAZAKHSTAN REGION

Abstract. As part of the implementation of a large-scale project on the develop-
ment of healthcare, biotechnology and environmental sustainability, the scientific
research program of the Aral-Syrdarya region of the Republic of Kazakhstan is
aimed at implementing such ambitious tasks as the introduction of innovative tech-
nologies and the creation of modern infrastructure capable of ensuring sustainable
development of the population and a significant improvement in the quality of life.
This program provides for the integration of the latest achievements in the field of
medicine, biotechnology and environmental science to form an effective and func-
tional healthcare system capable of adequately responding to modern challenges
and needs of the region. Through an interdisciplinary approach to research and
development, the program strives to create unique scientific and technological
solutions that not only contribute to the preservation of the health and well-being of
the population, but also actively influence the improvement of the ecological state
and biodiversity of the region. This desire to integrate various scientific fields and
practical aspects is supported by the desire to create a stable and interconnected
research network that contributes to a deeper understanding and solution of the
multifaceted challenges facing the southern regions of Kazakhstan.

Keywords: diagnostics, microbiology, Big Data, biodiversity, feed, coal.

Introduction. In the context of the globalization of medical technol-
ogies and scientific research, many developed countries are showing a
tendency to create large centralized laboratories that combine advanced
developments in the field of molecular genetics, clinical laboratory and
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instrumental diagnostics. These laboratories are actively using the capa-
bilities of artificial intelligence, which contributes to a significant increase
in the quality and efficiency of medical services. This approach, based
on the principles of the phased opening of highly specialized consultative
and outpatient centers capable of providing a wide range of diagnostic
services in Kazakhstan, especially in the southern regions, allows for a
significant improvement in healthcare.

The health of the population, which is a key indicator of the quality of
life in the Aral Sea region, is threatened by the pre-crisis environmental
situation. Adverse factors such as high environmental pollution, especially
in industrial cities such as Shymkent, where vehicle emissions account for
more than 70% of total pollution, have a significant impact on the health
of the population [1-2]. Studies have shown that in the southern regions
of Kazakhstan, health status is assessed as poor in almost 30% of cases,
which is several times higher than in other regions of the republic [3-5].

Materials and methods. Molecular genetic and laboratory studies
are crucial in the epidemiology of infectious and non-infectious diseases.
These studies not only expand our understanding of the mechanisms of
disease transmission, but also play an important role in monitoring their
prevention and treatment. The scientific novelty of the work is as follows:

- High-throughput genomic sequencing and big data analysis are en-
abling the study of genetic predictors that can be used to predict the risk
of developing non-communicable diseases.

- Molecular genetic studies provide integration of genomic and epide-
miological data, which helps to identify epidemiological links and sources
of infection.

- The use of an interdisciplinary approach involves the collaboration of
specialists from various fields, from molecular biology and genetics to clin-
ical disciplines and information technology. This collaboration contributes
to a deeper and more comprehensive analysis of the results, which helps
to optimize treatment strategies and increase the effectiveness of medical
interventions.

The creation and operation of a multifunctional laboratory at the univer-
sity, combining molecular-genetic, laboratory-instrumental research meth-
ods, is in demand and competitive, because:

- Expanding the understanding of molecular mechanisms in medicine
by studying genetic variations and molecular cellular processes that con-
tribute to the development of new diagnostic and therapeutic methods.

- Establish a clinical-immunological laboratory that will contribute to the
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assessment of immune levels and the transfer of fundamental research to
practical healthcare.

- Improving the diagnosis of cancer based on molecular markers, which
will help in early detection of oncology and effective therapy.

Results and their discussion. The increasing availability of medical
information in modern healthcare and the development of big data anal-
ysis methods have significantly improved the capabilities of artificial in-
telligence. Powerful Al-based analytical tools can process large volumes
of data, which allows you to identify clinically important information, often
hidden among a non-repeating number of medical records and studies.
This, in turn, contributes to more informed and timely clinical decisions,
which are key to improving the quality of medical care [2]. In the southern
regions of Kazakhstan, it is especially important to create laboratories for
conducting high-tech research that will contribute not only to improving
the quality of medical care, but also to developing personalized treatment
methods. The use of accurate instrumental methods for early detection of
diseases is possible thanks to progress in genomic medicine, which com-
bines innovative technologies with artificial intelligence [3-12].

Thus, the successful integration of genomic medicine and artificial in-
telligence into clinical practice opens up new horizons in healthcare. This
direction is one of the most promising directions in modern medical sci-
ence, allowing the development of effective methods for diagnosing, mon-
itoring and preventing diseases. The combination of these technologies
will not only improve medical outcomes for patients, but also significantly
improve public health, contributing to the creation of a healthier nation.

It also considers the possibilities of studying the development of a com-
plex of scientific and innovative methods for the conservation and sustain-
able use of biodiversity, taking into account the natural and climatic fea-
tures of the southern region. In 1994, an 88-hectare Botanical Garden was
created on the territory of the K. A. Yasawi IKTU, which was an important
step towards reducing the environmental load and improving conditions for
plant reproduction in the region. The garden presents 59 related groups,
28 families and 127 species of trees, shrubs, ornamental, fruit and berry
plants from all over the world, adapted to the harsh climatic conditions of
southern Kazakhstan. This contributes to the conservation of biodiversity
and provides unigue opportunities for the study of botany and ecology.
The university’s research group is actively working to create a method-
ological base for studying the physiology, biochemistry, phytopathology
and mineral nutrition of plants. The results of these studies have contrib-
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uted to the development of new technologies that have found application
in agro-industrial projects and are confirmed by a number of patents and
scientific publications [13-15]. The approval and recommendation of these
developments by the National Scientific Council will contribute to their in-
tegration into the practice of local agricultural organizations. However, the
current environmental challenges of the Aral-Syr Darya region, such as
depletion of water resources, environmental pollution, deterioration of air
quality, and erosion of saline lands, require further scientific research. It
is necessary to develop and implement scientific and innovative methods
for the sustainable use and restoration of natural resources, which can
be implemented by strengthening research activities on the basis of the
Botanical Garden and the Department of Biology of the University.

This program will not only help improve the environmental situation in
the region, but also contribute to the development of green technologies,
increasing the level of environmental awareness and education among
the population. The relevance and scientific novelty of our project lies in
the development of the first regional cadastres of the gene pool of food,
fodder and pasture plants, as well as quarantine and weed-ruderal plants
of the Aral-Syr Darya region in the history of Kazakhstan. The creation of
such cadastres will allow assessing the resource potential of these plants
and will serve as the basis for sustainable management of their gene pool,
which will contribute to maintaining biodiversity and ecological balance in
the region.

In addition, the project is aimed at sustainable development of livestock
farming in the arid climate of the study area, characterized by severe win-
ters and drought. It is proposed to use alternative plant species, such as
vegetatively grown reeds, which will allow to economically compensate for
the shortage of high-quality roughage [16]. The development of technolo-
gy based on local forage resources, in particular, the use of fast-growing
and high-biomass reeds, will contribute to reducing feed dependence on
external sources [17-20]. In addition, the study area faces the problem of
a shortage of affordable and high-calorie fuel due to limited forest resourc-
es and a ban on cutting down saxaul. A solution may be briquetting of
plant residues, which will allow them to be used as a source of solid fuel.
Briquetting improves the transportability and storage of fuel, increases its
calorific value by increasing the pile density and reducing moisture, which
makes its use more efficient and economical [16-18, 20-21].

The program is aimed at creating a centralized research center with
advanced equipment that will contribute to the training of highly qualified
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specialists. The goal is to develop technologies for growing industrially
important agro-industrial crops adapted to dry conditions, including the
breeding of new species and the creation of innovative products from
agricultural raw materials. An important part of the program is the use
of Big Data and Al to develop algorithms that will contribute to effective
decision-making in the field of land reclamation and risk management in
agriculture, including monitoring botanical gardens. These technologies
will help process and analyze large volumes of heterogeneous data to
increase the accuracy and efficiency of agricultural practices.

Particular attention is paid to the development of a regional catalog of
the gene pool of food, medicinal, fodder and pasture plants, as well as
guarantine and weed-ruderal species, which will ensure the certification
and comprehensive characterization of each species. These catalogs will
serve as the basis for sustainable management of the region’s bioresourc-
es and will allow for the optimization of agricultural land use. In addition,
the program includes the development of new energy-efficient materials
based on agro-industrial waste, which will contribute to increasing the sus-
tainability and economic efficiency of the agricultural sector. This direction
is important for solving environmental problems related to waste disposal
and reducing the ecological footprint of the agro-industrial complex.

The scientific novelty of the project is the creation and testing of new
technologies for heat and drought-tolerant plants, which include scien-
tific analysis of their biochemical and physiological state to identify key
molecular - genetic markers. These studies will allow the development of
technologies that reduce the pathogen load and increase the productivity
of agricultural crops. The program is also aimed at improving the overall
health of bee colonies and developing new approaches to bioresource
management, which will make a significant contribution to the sustain-
able development of agronomy, biotechnology and IT engineering in the
region. The creation of such a scientific and educational center will allow
the formation of a scientific school capable of solving major problems of
an environmental, economic and social nature at the local and national
levels.

Also, within the framework of the program, it is planned to conduct
continuous monitoring of the environment, which is the basis of all efforts
in the field of nature protection and nature management. This monitoring
is necessary to ensure the sustainable development of society. This key
activity allows for an objective assessment of the ecological conditions of
the living space of humans and other organisms, as well as an analysis of
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the state of ecosystems and their functional integrity [22-23]. In the devel-
oped countries of the world, special attention is paid to the regional scale
in the organization of environmental monitoring [24-25]. Since the begin-
ning of the 80s, it has become clear that a successful policy of managing
the economic, social and political development of the state requires taking
into account the characteristics and needs of its specific regions [26]. The
southern regions of Kazakhstan are distinguished by their unique species
and biological diversity, which at the same time are the most environmen-
tally vulnerable [27]. This is primarily due to anthropogenic factors and
climate change, in the context of the reduction in the flow and pollution of
the large rivers of Central Asia - the Syr Darya and the lli, where unique
biological ecosystems and a large number of rare, endangered and en-
demic species of flora and fauna are threatened [28-29].

The program aims to analyze the current situation, identify and clas-
sify potential risks and threats, as well as negative trends affecting the
main ecosystems of the southern regions of Kazakhstan. This program
involves the use of various methods: field studies, laboratory analyses,
microbiological monitoring of the environment and remote sensing to en-
sure continuous and accurate monitoring. In addition, the project includes
the development of strategies for environmentally sustainable use of nat-
ural resources by local populations in areas such as livestock farming,
irrigated agriculture and recreation in the context of declining river flows
and climate change.

Many human activities threaten or have negatively affected salt lakes.
Important factors are overland flow, mining, pollution, introduction of exot-
ic species, and climate change, which lead to biodiversity loss and major
changes in limnology [30]. The Aral Sea crisis is a clear example of the
environmental problems in the region, which have serious consequences
[31]. The waters of the Aral Sea have undergone chemical changes: the
relative proportions of Ca and SO4 ions have decreased, while Cl has in-
creased [32]. Meteorological data also indicate an increase in annual and
winter temperatures in Central Asia, which may have negative effects on
ecosystems, crops, and health [33]. In addition, soil and water pollution in
the region is a problem.

Microbiological monitoring of drinking water is carried out in accor-
dance with regulatory documents [34-37]. Assessment of water quality by
microbiological indicators involves determining the proportion of microor-
ganisms associated with humans and their activities. The main indicators
of microbes include the total number of microorganisms, total coliforms,
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thermotolerant conforms, sulfur-reducing clostridia spores and coliphages.

The main source of biosphere pollution by pharmaceuticals (PDPs) is
domestic and industrial wastewater. Studies have shown that municipal
wastewater contains a wide range of PDPs [38-48]. The problem of pollut-
ed wastewater is important for Kazakhstan, since wastewater from hospi-
tals and residential areas is returned to the environment without removing
pharmaceuticals after routine treatment. During the COVID-19 pandemic,
the increased consumption of PDPs, including antibiotics, may lead to
an increase in the concentration of PDPs and their metabolites in water
resources. Existing treatment plants are not always able to remove per-
sistent pollutants, including PDPs. The novelty of this study is the analysis
of the PDP content in natural and wastewater of the Turkestan region.
The project is aimed at developing methods for treating polluted waters in
Kazakhstan in order to return them to the ecosystem. This is very import-
ant for assessing water quality and preserving the environment. It is also
important to interpret the results in order to adapt new methods for the
removal of PDPs from water using membranes and improve the operation
of water treatment plants.

An additional promising area of research is the development of inno-
vative technologies for compost production based on low-grade coal [49-
51]. This compost is expected to be sustainable and economical by re-
ducing ammonia emissions and increasing nitrogen availability to plants.
Co-composting of cattle manure and low-grade coal helps restore soil
health and stimulate crop growth. In addition, it is planned to develop a
multi-component fertilizer containing lignite, earthworms, and microbial
cells to increase soil productivity and fertility.

In addition, the research aims to develop new site-specific soil amend-
ments based on low-grade coal and bacterial isolates that have a strong
synergistic effect on the remediation of saline soils [52-53]. These amend-
ments will be especially useful for crops grown on saline and infertile soils
of the region. Itis also planned to develop and evaluate an innovative bio-
technological fertilizer production process based on coal ash and humic
substances. This fertilizer is characterized by its potential impact on the
agrochemical characteristics of the soil with particular efficiency [54-55].
The use of coal ash and humic substances in combination with strains of
bacteria that promote associative growth can help improve soil fertility.

Microbial inoculants, also known as microbial agents or microbial fer-
tilizers, are promising solutions for plant growth and sustainable environ-
mental management. This industry is growing rapidly and is expected to
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reach a market size of $12 billion by 2026 [56-59]. However, despite this,
there are still challenges such as environmental factors and a lack of sci-
entific understanding and technological progress in the field of microbial
inoculants. Understanding the mechanisms of synergistic action of syn-
thetic microbial inoculants in soil is necessary to model ecological chang-
es and achieve more effective results. These studies contribute to the
advancement of green biofertilizers, ensuring food security and sustain-
able agricultural development. The relevance of research in this area lies
not only in solving specific problems, but also in developing scientific and
practical methods for managing biological resources, ensuring integrated
and sustainable innovative development of the Aral-Syr Darya region.

Conclusion. Within the framework of the implementation of large-
scale projects for the development of healthcare, biotechnology and en-
vironmental sustainability in the Aral-Syr Darya region of the Republic of
Kazakhstan, it is necessary to implement such tasks as the introduction of
innovative technologies, the creation of a modern infrastructure capable
of ensuring the sustainable development of the region, and a significant
improvement in the quality of life. The program provides for the integra-
tion of the latest achievements in the field of medicine, biotechnology,
environmental science to form an effective and functional healthcare sys-
tem that can adequately respond to the modern challenges and needs of
the region. The creation of several scientific and technological solutions,
aimed at an interdisciplinary approach to research and development of
programs, in turn, will not only contribute to preserving the health and
well-being of the population, but also have a positive impact on the envi-
ronmental situation. This desire to combine the practical aspects of var-
ious scientific disciplines is reinforced by the desire to create a stable
and interconnected research network that will contribute to a deeper un-
derstanding and solution of the multifaceted problems facing the frontline
region of Kazakhstan.

Source of research funding.

The work was carried out with the support of the Ministry of Educa-
tion, Science and Technology of the Republic of Kazakhstan within the
framework of the scientific research project “BR24992814 Development
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Hycunos [A.A.1, KameHoB b.K.1, KoxaxmetoBa M.X.1, Wepenxan A.K.1
AnTteiH6ain H.M.1,, Hapwa ¥.2.\ Aimaram6etoB A.l ApbicTaHb6ekynbl b.]
CunaHrpoHr 1.2

1«3kon0rus xaHe 6uopecypctapiblH TypakTbinbirbl» F 3/ an-dapabu atbiHaarb
K,a3¥yY, AnmaTtbl K., KazakcTtaH

2XuMuns xaHe XumMuanbik VxeHepusa konnepxk”™ CrnaHb FbmbiM XXaHe TexHonorus
YHuBepcutet” CuaHb K., KbiTai

OHTYCTIK KA3SAKCTAH G@M1P1H T¥PAKTbl JAMbBITY YWI1H NHHOBALIA-
NblK TEXHONOTUVANAPAblI 331P/IEY X3HE 3AMAHAYUN NHO®PAK¥PbI-
NbIM K¥PY

TYWingeme. [leHcaynbik cakTayfbl, 6UOTEXHOMOMMANAPAbLI X3HE 3KOMOTMSbIK
TYPaKTbINbIKTb AambITy XOHiHAEr aykbiMbl X06aHbl icke acblpy LwweH6epliae
KazakctaH PecnybnukacbiHblH  Apan-Cbeipgapus e”p u, rbiibiIMU-3epTTEeY
6argapnamacbl  MHHOBAUWAMbIK TEXHOMIOTMANAPAbl  EHri3y JK3He XasflbIKTbIH
TypakTbl AamyblH x3He OMip cYPY canacblH efayip XakcapTyAbl KaMTamachl3
eTyre kabineTTi 3amaHayyn MHQPaKypbinbiMabl Kypy cusikTbl Opwin miHgeTTepai
icke acblpyra 6arbiTTanraH. byn 6argapnama Odpaw, Kasipri 3amMaHrbl CblH-
TereypiHgepi MeH KaxeTTiniktepiHe 6Gapabap xayan 6epe anaTblH AeHcay/iblK
cakTayblH TUiMZi X3He hyHKLMOHANAbIK XYMeciH kanbinTacTbipy YiLiH MeauLmMHa,
BMOTEXHONOMMSA XIHE 3KOJIOTUAMBIK TbiIbIM canacbiHAarbl COHrbl XeTiCTIKTepAi
GipikTipyai k03meipi. 3epTTeynep MeH asipnemenepre MynbTUAUCUUNAUHAPLIK
KO3Kapac apkblfibl 6argapnamMa XasblKTblH feHcay/ibifbl MEeH 3/1-ayKaTblH cakTayra
blknan eTT KaHa KoWmali, COHbIMEH KaTap alMmakTblH 3KONOTUASbIK Xargainbl
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MeH 61moapTYpnininH xakcaptyta 6encen”™ acep eTeTiH 6ipereii TbibIMU X3HE
TEXHONOTUANBIK WeLliMAepai xacayTa yMTbliagbl. Ip TYpAi TeinbIMU 6aTbITTap MEH
npakTuKablK acnekTiniepAi nHTerpaumsanayTa gereH 6yn ymTbifbic KasakCcTaHHbIH
OHT/CT1K 06/bICTapPbIHbIH anAbiHAa TypTaH Kan acnekTini miHaeTTepai Tepe’*pek
TYciHyre XaHe Lellyre blknasa eTeTiH TypakTbl X3He 33apa 6ainaHbICTbl 3epTTey
XesiciH Kypyla AereH yMTbifbicNeH Kongay tabagbl.

TYWiHAQI cB34ep: gnarHoctuka, mukpobuonorusa, Big Data, 6M0apT/pnTK, Xem,
KaMmip.

Hycunos [A.A.1, KameHoB bB.K.1, KoxaxmetoBa M.X.1, WepenxaH A.K.]
AnTteiH6ai H.M.1, Hapwa Y.A.l Aiimaram6eTtoB A.l ApbicTaHbekynbl B.1
CunaHrpoHr 1.2

HUN «YcTonumBoCTM 3Kosormm n buopecypcos», KasHY um. anb-®apabwu, r. An-
maTbl, KasaxcTtaH

Xonnemk XMMUN N XUMUYECKOA WUHXeHepun, CuaHbCKUIn YHUBEPCUTET Hayku U
TexHosnorun, r. Cnatb, Kutaii

PA3BUTUE MHHOBALMOHHbBIX TEXHONOIMUM N CO3JAHVUE COBPEMEH-
HOM MHOPACTPYKTYPbl AN YCTOMUMBOIO PA3BUTUS HOXHO-KA-
3AXCTAHCKOW OBJIACTU

AHHOTaumsa. B pamkax peanusauuy macliTabHOro npoekTa no pasBuTUI0 34paBo-
OXpaHeHusi, GUOTEXHOSIOTUIA U 3KOSIOTMYECKOW YCTOMUYMBOCTU Hay4HO-UccnefoBa-
Tenbckasi nporpamMa Apanbcko-ChipfapbUHCKOro permoHa Pecny6nuku Kasax-
CTaH Hanpas/ieHa Ha peanun3aunio Takmx aMBULMO3HbIX 3aa4, Kak BHeApeHUe WH-
HOBALMOHHbIX TEXHOMOMMIA 1 CO3faHNe COBPEMEHHOI MHPPaCTPyKTypbl, CNOCO6-
Holi o6ecneunTb YCTOWUYMBOE pa3BUTUE HACENIEHUSI U 3HAYUTESNbHOE YJyulleHue
KayecTBa Xu3HW. [laHHaa nporpamma npegycmatpuBaeT UHTErpauuo nocnegHmx
[OCTUXEHWIA B 06N1aCcTM MefuLUMHbI, BUOTEXHONIOTUM U 3KOJIOTMYECKON Hayku Ans
hopmupoBaHnst ahpeKTMBHON M PYHKLMOHA/IbHON CUCTEMbI 3[4paBOOXPaHEHMS,
CnocobHOl afiekBaTHO pearvpoBaTb Ha COBPEMEHHbIE Bbl30Bbl U NOTPEGHOCTU
pervoHa. Bnarogaps MeXaucuUNIMHApPHOMY MOAXOAY K UCCNefoBaHWAM U pas-
paboTkam nporpaMma CTPEMWUTCSI CO3faBaTb YHUKAsIbHble Hay4Hble W TEXHOsO-
TMYECKME pELLUEHWUsl, KOTOPbIE HE TOJIbKO CMOCOGCTBYIOT COXPAHEHUIO 3[0POBbS U
61arononyunsi HaceneHns, Ho Takke akTMBHO BAUSIOT Ha y/ydlleHne 3Koioruye-
CKOTr0 COCTOSIHMSI M 6uopa3Hoobpasnsi permoHa. ATO CTPEM/IEHME K MHTerpauuu
pasfIMyHbIX Hay4HbIX HanNpaB/eHWA U NPaKTUYECKUX acrnekToB MoAAepXMBaeTcs
CTpPeM/IeHWeM C03A4aTb YCTOWUMBYD W B3aMMOCBSI3aHHYH WCCefoBaTesbCKyo
ceTb, CMoco6CTByOLLYy0 60nee ry60KOMYy MOHMMAaHWIO M PeLleHWi0 MHOrorpaH-
HbIX 3a/iay, CTOALLMX Nepes XHbIMU 06nacTsiMu KasaxcTaHa.

KntoueBble crioBa: guarHoctvka, Mmukpobuonorusi, Big Data, 6uopa3Hoo6pasus,
KOPM, Yrosb.
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MEPEBOJ CTATbW /| MAKANTAHBIH AYAJAPMACHI

HYcinoe 4.A.1, KameHoB B.L.1, LloxxaxmeToBa M.X.1,
WepenxaH 4.U.1, AnTbiH6ai H.MN.1 Hapwa Y.A.l
AimaeambeTOoB A.XApbicTaHb6ekynbl 6.1, CAHrpoH J1.2

k3OKonorus xaHe 6uopecypcTapiblH TypakTbibirbl» F 3/ an-dapabu aTbiHAarbl
K,a3¥yY, AnmaTtbl K., KazakcTtaH

2 XMMUS XIHE XUMUSAbIK NHXEeHepusa Konnemxi, CnaHb rbifibiM X3HE TEXHOMOrms
YHUBEPCUTETI,

CwuaHb c., KbiTal

OHTYCTIK KASAKCTAH ©H1P1H T¥PAKTbl JAMbITY YLWIH MHHO-
BAUVANBIK TEXHONOIMANAPAbI 031P/IEY XXOHE SAMAHAY !
MHOPAK¥PbINIbIM K¥PY

TYWingeme. [leHcaynbik cakTayfbl, 6UOTEXHONOMMANAPAbLI X3HE 3KOMOTNSbIK
TYPaKTbINbIKTbl AambiTy XOHiHAEr aykbiMbl X06aHbl icke acblpy LwWweH6epliae
KasakctaH Pecny6nukacbiHbiH Apan-Celpgapus o puil rbifibiMU-3epTTey 6ar-
Japnamacbl UHHOBALMAMbIK TEXHONOMMANAPAbl EHTi3y X3HEe XaslblKTbiH TypaKTbl
AamybiH x3He Omip cYPY canacblH efayip xakcapTyAbl KaMTamachl3 eTyre ka6H
NeTTi 3aMaHayu MHpaKypbiibiMAbl Kypy cusakTbl OpLuin MiHgeTTepai toke acbipy-
ra 6aroiTTanraH. byn 6argapnama ©HIRAIH ka3lprl 3amaHrbl CbiH-TEreypiHgepi MeH
KaxeTT kTepble 6apabap xayan 6epe anaTblH AeHCayNblK cakTayAblH TUimMAi
X3He (PyHKUMOHaNAbIK XYWeciH kansinTacTbipy YLWiH MeguuuHa, 61oTexHonorms
XKIHE 3KOMOTUANBIK TbiNIbIM CanacblHAArbl COHrbl XeTICTIKTepai GIpikTipyai Ko3aen-
ni. 3epTTeynep MeH 33ipnemesniepre MynbTUAWUCLUNIUHAPBLIK KO3Kapac apKbi/ibl
bargapnama xanblKTblH fleHcay bifbl MEH 3/1-ayKaTblH cakTayra biknas eTin kaHa
KOWMai, COHbIMEH KaTap alMaKTbiH 3KOMOTUAMbIK Xargaibl MeH 61Mo3pTY pAainiriH
XakcapTyra 6enceHgi acep eTtesniH Gipereii robl/ibIMnN XX3HEe TEXHOMNOTUANbIK LWeLiM-
Aeppai xacayra ymTbinagbl. pTYPAi rbibIMU 6arbITTap MeH NpakTUKasbiK acnek-
Tinepai uHTerpauyusnayra gereH 6yn ymTbinbiC KasakCTaHHbIH OHTYCTIK 06/1bIC-
TapblHbIH angblHAa TypraH Kom acnekTini MiHgeTTepai Tepe”*pek TYCiHyre XaHe
Wwewyre biknan eTenH TypakTbl X3He 03apa 6alinaHbICTbl 3epTTey XeniciH Kypyra
[ereH ymTbIsibicnieH kongay Tabajbl.

TYWiHAgI cB34ep: gnarHoctuka, mukpobuonorus, Big Data, 6MoapTYpAinik, xem,
KOMIp.

Kipicne. MeguuuHanbik TEXHOMOMMSIApP MeH TbifbIMU 3epTTeynep-
[1H xahaHaaHybl XargaliblHga KonTereH gambiraH efngep Mosekynasnbik
reHeTVKa, KAMHMKa/blK 3epTXaHasblK X3He acnanTblk AMarHocTvka ca-
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nacbiHgarbl 03blk 33lpnemenepal 61plkrlperlH opTasiblKTaHAbIpbIIraH ipi
3epTxaHanapapl Kypy TeHAeHUUACbIH KepceTyne. byn 3eptxaHanap Mme-
OVUMHANbIK KbI3METTEepALY, canacbl MeH TUIMAINITIH aiTapabikTaih apTThl-
pyra biknan eTeTiH XacaHAbl MHTeNAekT MYMKIHAKTepiH 6enceHai Typae
navganaHagbl. K,a3ak,ctaHga, 8cipece OHTYC/K e”prepfe guarHocTuka-
NbIK KbI3METTEpP/L, KeH CNeKTPiH yCbiHyra Ka 6 TT xorapbl MamaHgaH-
ObIpbI/ITaH  KOHCYNbTauuAblK-aMOynaTopuasblk opTasblkTapibl Ke3eH-
KeseMeH awy karugattapblHa HensgenreH 6yn T0cin geHcaynbik cak-
TayAbl ainTapnblkTan xakcaptyra MYMKIHAIK 6epeg;.

Apan e”pw e emip canacblHblH Heri3ri KepceTKw 60/bIN TabbliaTbiH
XanbIKTbIH A€eHcay/bifblHA Aargapbicka AeilHrl 3KoNorusnibik xarganra
GainaHbICTbl KayT TeHin Typ. KopwaraH opTaHblH Xorapbl nacTaHybl
CUSIKTBbI Konalicbl3 dpakTopnap, aapece LUbIMKEHT cuskTbl eHepkOcinTik
Kananappgarbl Ken”~ep LWbirapbliHAblNapbl Xannsl nactaHygbiH 70%-aaH
acTamblH Kypaibl, Xa/blKTblH AeHcaynbirbiHa eneyni acep eteqi [1-2].
3epTTeynep kepceTkeHaen, KasakCcTaHHbIH OHTYCTiIK 06/1bICTapblHAa AeH-
caynblk Xarganol 30% aepnik xarganga Hawap gen 6aranaHagbl. byn
pecnybnukaHbIH 6acka aiiMakTapbIMeEH cafbICThipraHga GipHelle ece Xo-
rapbl [3-5].

MonekynanblK-reHeTUKa/bIK XX3He 3epTxaHasiblk 3epTTeynep Xyknanbl
X3He Xyknasnbl eMec aypynapfiblH 3anuaeMuosiornsacbl asacblHaa LieLly-
Wi 6onbin Tabblnagbl. byn 3epTTeynep aypygbiH Tapany mexaHusMmaepbl
TYCiHyAi KeHelTin kaHa koimalifbl, COHbIMEH KaTap onapAblH angblH any
MeH emaeyni 6akblnayfa mMaHbi3fbl pen atkapagfbl. XKYMbICTbIH Tbl/1bIMU
XaHanbIrbl Kenecuei:

- Xorapbl eHiMAi reHOMAbIK CEKBEHUPAEY XaHe Y/IKeH aepekTepai Tan-
Aay XyKnanbl eMec aypynapabiH Aamy kaylwH 6omkay YWwiH naliganaHbl-
nybl MYMKIH reHeTukanblk 60/mxayLwbliapabl 3eptreyre MYMKIHAIK 6epear

- Monekynanbik-reHeTuKanbIk 3epTTeynep anuaemMuosnoruanslik 6anna-
HbICTap MeH MHEeKUNS Ke3aepiH aHbIKTayra biknasa eTeTiH reHOMAbIK XX3He
ANNAEMUNONOTUANBIK AepeKTEPALL, UHTerpaumnsacbiH KamTaMachI3 eTesi.

- MaHapasnblK TaCiNgi kKongaHy Monekynasnbik 6M00rMa MeH reHeTuka-
AaH 6actan KAuHUKanblK NaHAep MeH aknapaTTblK TexHonorusnapra ge-
WiHri apTYpni cananapgarsl MamaHAapAblH bIHTbIMAKTACTbITbIH KAMTUAbI.
Byn bIHTEIMAKTACTbIK HITWXeNepai Tepepek XaHe xaH-XakTbl Tangayra
biknan eTegk 6yn empey crparternsnapblH oHTanaHgbipyra aHe meau-
LUMHanbIKk acepnepaid TMiMAginiriH apTTelpyra biknan etegi.

Monekynsapblk-reHeTuKanblk, 3epTxaHasblk-acnanTblk 3epTTey 34to-
TepiH OipikTipe OTbIpbIN, YHUBEPCUTET 6GasacbiHA4a KendgyHKUMoHanapl
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3epTxaHa K¥PY x3He icKe kocy cypaHbicka ue XaHe 63cekere kablnertl
6onbin Tabblnagbl, cebebi:

- )KaHa AnarHoCTUKasbIK XX3He eMJiK 34iCTepAiH AaMyblHa biKnas eTe-
TiH reHeTMKanblK Bapuauusnap MeH MOJfeKynasblK XacyllanblK npoLec-
Tepai 3epTTey apkbilbl MeguuMHagarbl MOMEKy/asblKk MexXaHu3MAaepai
TYcCiHyAi KeHeNTy.

- IMMyHAbIK AeHreligeri 6aranayra xaHe ipresi 3eptreynepai npaktu-
KasiblK leHCcay/blK CakTayra blknaa eTeTiH KNUHUKaNbIK-MMMYHOO0TUAbIK
3epTxaHa K¥py.

- Monekynanbik Mapkepsiepre Heri3genreH OHKOMOTUsfbIK aypynap-
OblH ANarHOCTUKACIH XakcapTy, 6¥1 OHKOMIOTUAHbI epTe aHbIKTayra XaHe
TMimai Tepanusira kKOmekteceg,.

Heri3ri 6enim. KR3ipri 3amaHrbl geHcaysblk caktayga meguumnHasibik
aknapaTtTbiH ko xenmaTtWHLW, apTybl XaHe YNKeH AepekTepai Tangay
3[iICTEPIHIH pgaMybl XacaHAbl WMHTENNeKT MYMKIHAIKTEPIH efayip Xak-
capTTbl. XW Hen3wgen KyaTTbl aHa/MTUKaNbIK K¥pangap KIUHWKasbIK
MaHbI3Abl aknapaTtTbl aHblkTayra MYMKiHAIK 6epenH YnkeH kOnempgeri
nepexktepai OHpeit anapbl. On k06GiHece MeauumHanblk Xasbanap MeH
3epTTeynepaLy kantanaHb6aliTelH caHbl apacbiHia xacblpblnagsl. B¥n 03
keseriHae MefuUMHaNblK raMekTLy canacbiH XakcapTyAblH KilTi 60/bin
TabblNaTblH KAUHUKA/bIK WeLwiMAepai Her¥pnbiM Heri3gesireH XaHe yak-
Tbi/Ibl Kabblnaayra biknan etegi [2]. K,azakctaHHbL, oHTYCTiK OHipnepiHae
MeAMLMHANbIK TaMeKTLY, canacblH XakcapTyAbl raHa eMec, COHbIMEH Ka-
Tap xekeneHgipinreH emaey aatTepbl asipneyre biknaa eTeTiH Xorapbl
TEeXHONOrMANbIK 3epTTeynep XYpridy YiiH 3epTxaHanap k¥py aca MaHbI3-
Abl 6onbin Tabblnaabl. Aypynapibl epTe aHbikTay YWiH 431 acnanTblkK
aficTepAi KongaHy MHHOBAUMSIbIK TEXHOMOMMANApPMEH XacaHbl UHTeS-
NeKTneH GipiKTipiAreH reHomAabliKk MeauumHagarbl NPOrpeccTiH apkacbiHaa
MYMKIH 60naapbl [6-12].

Ocblnaiilia, reHoMablK MeuLMHa MEeH XacaHAbl UHTENNEKTTL, KIMHU-
KaslblK TaXipubere caTTi MHTErpauusicbl fgeHcay blk cakTayablH xaHa KOk-
XveriH awagbl. B¥n 6arbiT aypynapfbl AuarHocTukanayfbiH, Gakbliay-
[OblH XX3He anfblH anyablH TMiMAi 3alTepw asipreyre mMYMKIHAIK 6epeTiH
Kasipri 3aMaHrbl MefuuvHa reiibiIMblHAArbl €H NnepcnekTuBanbl 6arbiITtap-
AOblH 6ipi 60nbIN Tabblnaabl. B¥n TexHonorusanapabl GipikTipy nauneHTTep-
AOiH MeAnUMHAaNbIK H3TWXesepLL XakcapTyra raHa emec, COHbIMEH KaTap
cay ¥nTTbl K¥pypa biKnas eTe OTbIpbiN, KOramAblK AeHCcay/bIKTbl aiTap-
NbIKTal xakcapTaibl.

COHbIMEH KaTap OHTYC/IK aliMaKTblH TaGUTUM-KNMMATTbIK epekwen’e-
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piH eckepe OTbIpbIN, 6M0aNyaHTYPATKT CakTayAblH X3He TypakTbl nai-
JanaHyfblH rblfibIMU-UMHHOBALMANBIK 34t0Tepblw, kewleHiH 83ipneyai 3ept-
Tey MyMIOHA  eplw KapacTelpagbl. 1994 xbinbl K. A. Acayn atbiHAarbl
XKTY aymarbiHga 88 rektapnblk BoTaHuKanblk 6ak Kypbiigbl, 071 3KO/0-
rMAnbIK XYKTEMEHI a3aiTyra xaHe aimakTarbl eamaktepal, ksbetoi yubl
xarganabl xxakcapTyra 6arbiTtanraH MaHbi3gbl kKagam 6ongbl. bBakwaaa
KasakcTaHHbIH OHTYCT/HLY, KaTan KauMmaTTbIK XargainapbiHa 6eTmaen-
reH anemHLy, TYKnip-TYKnipiHeH TyblicTac 59 Ton, 28 ot6ackl xaHe 127 Typ
arawl, 6yTa, CaHAiK, XeMic-Xunaek xaHe ryn BdMAikTepi ycbiHbAraH. byn
6103pTYPNINIiKTI cakTayra biknas eTefi XaHe 60TaHMKa MeH 3KONOMMsHbI
3epTTeyre Gipereii MYMKIHAIKTEp GepedAr YHUBEPCUTETTLY 3epTTey Tobbl
eama’epaw, unoaoruAcbIH, BUOXUMUACHIH, (DUTONATOOMUACHIH XIHE
MUHepasibl KOPEeKTeHyLW 3epTTeyAll agicTeMenik 6asacbiH Kypy yuwbl
6enceHgi Xymbic icteiigi. Ocbl 3epTTeynepall, HITUXeNepi arpoeHepka-
cinTik )obanapaa e3 KonAaHbICblH Taybin, anblHraH GipkaTap nateHTTep
MEH Tbl/IbIMY XapusnaHbiMAapMeH pactasraH XaHa TexHosornanapabi
AamyblHa biknan eTTi [13-15]. ¥ATTbIK Ibl/IbIMW KEHECTIH OCbl 33ipieme-
nepai Makyngaybl MeH YCbIHYbl O/1apAblH XEePprifikTi arpap/ibik yiibimaap-
OblH NpakTuKacbiHa MHTerpauusnaHyblHa biknan etegi. dereHveH, Apan-
Coipfapus eHipiHiH cy pecypcTapbiHbIH CapKbl/ybl, KopwaraH opTaHblH
nacTaHybl, aTMOcepa canacblHbIH Hallapnaybl XX3aHe copTaHAbl Xxepnep-
[l TO3Ybl CUAKTbI €3€eKTi 3KOJIOTUANbIK CblH-KaTepnepi ogaH api rblbiMu
3epTTeynepai kaxeT etear Taburm pecypctapibl TypakTbl naiganaHy
X3HE KasinblHa KenTipy YWiH rblibIMU-MHHOBALUANBIK 3icTepai 3sipney
XK3HE eHri3y KaXeT, OHbl 60TaHuKanblk 6ak NeH yHuBepcuTeTTL, 6uonorus
Kadpegpacbl 6a3acbiHia 3epTTey KbidameTbl KyLlwenTy apKblfbl Xy3ere achbl-
pyra 6onagpl.

Byn 6argapnama eHipgeri aKONOrMaAAbIK axyanbl XakcapTyra »Xap-
Aemecin KaHa Kolimalifbl, COHbIMEH KaTap TyprbiHAap apacbiHAa 3K00-
TMANbIK caHa MeH 6M JeHreliiH apTTbipa OTbIPbIN, Xacbll TEXHOMOrMA-
napgbl gambityra biknan etegi. bisgiH xxobambI3fblH €3eKTifNiri MeH rbifbl-
MW XaHanbirbl KasakctaH TapuxblHga Apan-Coipgapusa epuiiy, asblk-Ty-
NiK, XXeMLUen X3He Xanbl/ibIMAbIK eCIMAIKTEPIHIH, COHAal-aK KapaHTUHAIK
X3He apamuen-pyaepangblik eciMikTepiHiH reHAiKk KOpbIHbIH asirallkbl
e’pnw kajgacTpnapbiH 33ipneyae xatblp. MyHAail kagactprapgbl Kypy
OCbl eCiMAIKTEPAIH pecypcTbik aneyenH baranayra mYMKiHAIK 6epegi xaHe
aimakTarbl 6M03pPTYpPATK NEH 3KOOTUAMBIK TeENe-TEHAIKTI cakTayra bik-
nasl eTenH onapiblH reHa” KOpbliH TypakTbl 6ackapyra Heriz 6onagpi.

CoHbIMEH KaTap, Xo06a 3epTTefnieslH allMakka TaH Katan KbiCbl MeH
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K,¥prak,Wbiibirbl 6ap K¥Ppak knumar xargaidiblHga Masl wapyatlblibirbiH
TypakTbl AambiTyra 6arbiTTanrad. Canasbl epeckesn XemwenTL, Tantbl-
NbIfbIH 3KOHOMUKANbIK TyprblgaH TuiMgi eteyre MYMKIHAIK 6epeTiH Be-
retaTuBTi pexumpae ecipiireH kambiC cUsKTbl 6anama ecimgik Typnepbl
navganaHy ¥colHblnagbl [16]. XXeprinikTi )xem-wen pecypcrapbiHa Hens-
JesnreH TeXHOOTMSAHbIH AaMybl, atan aiiTkaHaa, Te3 Aambin Kene xaTkaH
X3He xorapbl 6uomMaccacbl 6ap KambICTbl MalifanaHy CbIpTKbl ke3gepre
asblKTbIK Tayeng KkTw, TeEMeHAEeyH biknan eteqi [17-20]. b¥paH 6acka,
3epTTenesniH alimak oOpMaH pecypcTapbiHbIH LIeKTeyi 60/1ybiHa X3HE Cek-
ceyingi kecyre TblibiM canyra 6alinaHbICTbl KO/DKETIMAI X3He Xorapbl ka-
nopusAnbl OTbIHHBIH Xencneyw T npobnemacbiHa Tan 6onagel. LWetlim
eaM K KanablkTapbliH 6pukeTTey 601ybl MYMKIH, 6¥1 onapabl KaTtTbl OTbIH
Kesi penHae narganaHyra MYMKIHAIK 6epefdi. BpukeTTey OTbIHHbIH Tachbl-
MasifaHyblH XX3He cakTasyblH XakcapTagbl, YRiHAI TbirbI34bITbIH apTThipy
X3HE bIIranAblNbiKTbl @3aliTy apKbl/ibl OHbIH KanopUsA/bIK K¥HALIIbITbIH
apTTbipaZbl, 6¥1 OHbl NaganaHyabl TMiIMAipek XaHe YHemai eTefi [16-18,
20-21].

Bargapnama >xorapbl 6inikTi MamaHgapAbl gasipnayra biknana eTeTiH
03blK XabablkTapbl 6ap opTasiblKTaHAbIPbIATaH rbibIMU-3€pTTEY OpTa-
NbITbIH K¥pypa GarbiTTanrad. Makcatbl-xaHa TYpnepai ecipygi XaHe arpo
WwuwaTTaH MHHOBaUMANbIK eHiMAepai K¥pyabl KAMTUTbIH K¥prak xaraaii-
napra 6e*maesireH eHepKacinTik MaHbI34bl arpoeHepKacinTik gakblngap-
Obl ecipy TexHonorusnapbiH 33ipney. bargapnamaHbliH MaHbi3gbl 6enk
6oTaHMKanblk GakTapibl Gakblnayfbl koca anraHga, ayblil lwapyallbl-
NbIrbiHAA Menuopauus XaHe Tayekengepgi 6ackapy canacbliHga TuUimMAi
Wewim Kabblngayra biknana eTeTiH anroputmaepai asipney Yuwid Big Data
XaHe XU kongaHy 6onbin Tabblnagbl. B¥n TexHonoruanap arpapbik Ta-
XipnbenepgiH A43NAT MeH TUIMAINIriH apTTbipy YLWiH reTeporeHi aepek-
TepAiH YNKeH KeneMiH eHAeyre XaHe Tanjayra kemekrecemi.

A3bIK-TY NiKKe Xapamabl, MeANLNHAbIK, XXEeMLLEMN X3HEe Xalbl/TbIMAbIK
eama’epAl,, coHAan-ak KapaHTUHAIK XX3aHe apamuen-pyaepangbik Typ-
NnepaiH reHAik KOpbIHbIH €HIpNiK KaTanorblH 33ipfieyre epekwe Hasap ay-
napbinagbl, 6¥n sp6ip TYPLH nacnopTTasyblH X3He KelweHdi cumnatrama-
CbIH KamMTamacbI3 eTear B¥n katanorrap afimakTbiH GuopecypcTapbiH T¥-
pakTbl 6ackapyra Heriz 60naabl XaHe arpapnbik Xxepnepgi naliganaHyabl
OHTalnaHablipyra MYMKiHAK 6epeai. CoHbIMEH KaTap, 6argapniama aybin
Wapyallblbirbl canacblHbiH TYpPaKTbINbirbl MEH 3KOHOMMUKASbIK TIWMATb
rlH apTTbipyra biknana eTesiH arpoeHepKaCInTiK KanablkTap HerisiHge xaHa
aHeprusa Tuimai maTepuan asipneyai kamtTuibl. B¥n 6arbIT Kangbikrapabl
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XKOKra X3He arpo3HepK3CT/IK KeLIeHHLY, 3Konorusaneik i3iH asantyra 6aii-
NaHbICTbl 3KONOMUANbLIK M8cenenepai wewy YLWiH MaHbI3abl.

XKob6aHbIH TbIfIbIMW XaHasbIrbl nerisri MoneKkynasnblK - reHeTuKanblK
mMapkepnepai aHblktay YLWiH onapgblH 6UMOXUMUANBIK X3He usnonorms-
NbIK XarganblH rbI/IbIMW Tangayabl KAMTUTbIH bICTbIKKA X3He K¥Prakuibl-
nbikka T03imai Ocimaiktep YuiH XaHa TexHonorusinapibl K¥PY XaHe Cbl-
Hay 60nbIn Tabblnagbl. B¥n 3epTTeynep naTtoreHAiK XXYKTeMeHi azaiTaTbIH
X3He ayblnwapyalbliblK AakblngapbiHbiH OHIMAININH apTThipaTbiH TEX-
Honornsnapabl AambiTyra MYMKIHAIK 6epegi. Bargapnama COHbIMEH Ka-
Tap apa KOMIoHUANAapbIHbIH Xannbl AeHcay bIrblH XakcapTyra XaHe 6uo-
pecypcTapabl 6ackapyfblH XaHa TacingepiH asipneyre 6arbiTTanraH, 6¥n
alimaktarbl arpOHOMUSAHbIH, BMOTEXHONOTUSAHbBIH X3HE [T-UHXEeHepUsHbIH
T¥pakTbl faMyblHa MaHbI3gbl Ynec kocagbl. M¥Haai Fbinbimu-6inim 6epy
opTasbIrblH K¥PY XeprinikTi aHe ¥ATTblK AeHreige 3KONOrmabiK, 3KOHO-
MUKasbIK X3He 3neyMeT/IK cunaTTarbl Herisri npobnemanapibl Lewlyre
Kab6"Tn rblibIMU MeKTenTi KanbinTacTbipyra MYMKIHAIK 6epear

CoHpaii-ak, 6argapiamMa ascbiHAa TaburaTTbl Kopray XaHe TaburaTTbl
nanganaHy canacblHaarbl 6apsbik KYLW-XirepAiH Heri3i 60/bin TabblnaTbIH
KoplwaraH optara Y3gikci3 MOHUTOPUHT XYpri3y xocnapnaHyaa. B¥n mo-
HUTOPWHT KOTaMHbIH TypakTbl AaMyblH KaMTaMachi3 eTy YLiH KaxeT. B¥n
Herisri apekeT afamMmHblH X3He 6acka opraHuamgepal, emip cYPY keHton-
rHIH 3KONOTUANbIK XargannapblH 06bLEKTUBTI Garanayra, coHgali-ak 3ko-
XYWenepaiH xaii-kYWMiHe xaHe onapfbiH (QYHKLMOHANAbIK T¥TaCTbIrbiHA
Tangay xacayra MYMKiHAIK 6epegqi [22-23]. 0nemHiH gambiraH engepiHge
3KOMOTMA/BbIK MOHUTOPUHITI ¥libIMAAcTbIpy LWeH6epblae ©Hiprik aykbiMra
epekwe Haszap aypgapbinagbl [24-25]. 80-xbingapablH 6acbiHaH 6actan
MeM/IEKETTLL, SKOHOMUKaIbIK, 3/IEYMETTIK XX3He cascu faMyblH 6ackapy-
[OblH TabbICTbl casicaTbl OHbIH HaKTbl aiMaKkTapblHbIH epeKlwenikTepi MeH
KaxeTTTKTepbl eckepygi Tanan eTeTiHi 6enrini 6onapl [26]. K,azakcTaH-
HbiH OHTycnK OHipnepi 61p me3ringe aKONOTUSANbIK T¥PrblgaH Her¥pnbiM
ocan 6o0nbin TabblnaTblH Gipereinl Typn” XaHe 6MONOTNANBLIK IPTYPATA
riMeH epekweneHegi [27]. B¥n, eH angbiveH, Gipereii 6MONOTUAMbIK 3KO-
XYWenep meH chnopa MeH tayHaHbIH CUPEK Ke3JeceTiH, Xolbinbin 6apa
XaTKaH X3He aHAeMukanbik Typnepblu, k©nTiri kayin TOHIN T¥praH OpTa-
NbIK A3usiHbIH ipi 03eHgepi - Coipgapua meH 1ne 03eHAepiHiH arbiHbIHbIH
asatobl X3He nactaHybl ascbiHAa aHTponoreHA” pakropsaap MeH kiammaT-
TblH €3repyH 6GaiinaHbIcTbl [28-29].

Bargapnama arbiMmarbl xarganabl Tangayra, bIKTUMan Tayekengep
MeH kayTTepa” coHpali-ak K,azakcTaHHbIH OHTYCTiK 06/1bICTapblHbIH HEN3-
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r akoxyhenepH acep etenH Tepic YPAicTepai aHblkTayra )aHe xikreyre
GarbiTTanraH. byn 6argapnama apTYpni agictepai kongaHyabl k03geigi:
y3[4Ka3 X3aHe fan 6akblnayibl kamTamachi3 eTy YLWiH fganasnblk 3epTTey-
nep, 3epTxaHasnblk Tangaynaap, KopwiaraH opTaHblH MUKPOOGMOAOTUANbIK
MOHUTOPUHI X3He KallblKTbiKTaH 30HATay. COHbIMEH KaTap, oba 33eH
CynapblHbIH TAMEHAeYi MeH KMMMaTTbIH 33repyi xargaisiHaa Man wapya-
WbINbIfLl, MppUraunsanbik eriHwWwinik XaHe pekpeauus CUSAKTblI cananapja
XKEPrinikTi XanbIKTblH TabUrn pecypcrapibl 3KOOMMAMbIK TYpakTbl nanga-
NaHybIHbIH cTpaternsanapbiH 33ipaeyai KamTuabl.

ApampaapblH KanTereH apekeTTepi Ty3Abl Kangepre kayin TaHgipegi
Hemece onapra Tepic acep eTTr MaHbi3apl hakTopnap xep YCTi arbiHbl,
Tay-KeH 3HpAipici, nacrtaHy, 3k30TuKasnblk TYprepai eHrizy XaHe Knumart-
TbiH 33repyi 60sbIiN Tabbinagbl, 6yn 6MO3PTYPANKTL, XKOranyblHa XIHe
NMMHoornsaaarbl ynkeH asrepictepre akenegi [30]. Apan TeHi3iHiH garga-
pbICbI-0y/1 aliMakTarbl 3KONOrMablKk NpobnemManapiblH ankblH Mbicasbl,
ayblp 3apgantapra akenegi [31]. Apan Te”3blw, cynapbl XMMUAbIK 33-
reptotepre ywbipagbl: Ca xaHe SO4 noHAapblHbIH casnbICTbipMasibl YNeC
TameHgepai, an Cl acT [32]. MeTeoponiornsanbik 4epekTep COHbIMEH KaTap
OpTtanblk Asusgarbl XblAblK X3HE KbICKbl TemMrepaTtypaHblH orapbl-
nayblH kapceten™ 6yn 3Koxylienepre, Aakblngapra XsHe [eHcay/blkka
Tepic acep eTyi MYMkiH [33]. CoHbIMEH KaTap, alimakTarbl Tonblpak neH
CyAblH flacTaHybl ga npobsema 60nbin Tabblnagb.

AybI3 CyAblH MWKPOOBMONOIMABIK MOHUTOPUHI HOPMAaTUBTIK KyXart-
Tapra caiikec xy3ere acblpblnagbl [34-37]. MUKpoO6GMONOrUsNbIK K3pCeT-
KwTep 60oMbIHWA CyablH canacbiH 6aranay afamra X3He OHbIH KbI3MeTiHe
6ainaHbICTbl MUKpOOpraHnsMaepaw, YNeciH aHbikTayabl KamMtugbl. Muk-
po6TapAblH HEri3ri KIpPCeTKIlTEPIHE MUKPOOPraHn3MAepAiH Xannbl CaHbl,
Xannel Konudopmaap, TepmoTofnepaHTTbl Konudopmaap, kydTpeay-
umMpneyLwi KnocTpuamnsa cnopanapsbl XaHe Konudartap xataasbi.

BuocdepaHblH A4apinik 3attapmed ([3) nactaHybIHbIH HETi3ri K33i Typ-
MbICTbIK )X3HE 3HAIPICTIK arbiHAbl cynap 6onbin Tabblnagbl. 3epTreynep
KapceTkeHAel, MmyHuumMnanabl arbiHAbl cynapga A3 keH cnektpi 6ap [38-
48]. NacTaHraH capkblHAbl cynap npob6semMachl K,a3akcTaH YLWiH MaHbI3-
Obl, 3liTKEH aypyxaHanap MeH TyprblH ayfjaHjapgarbl arbiHabl cynap
afeTTeri TazapTygaH Keiw A3pinik 3atTapdbl anbin Tactaman kopliaraH
opTara kaiTtapblnagbl. COVID-19 naHgemusachl keswae O3, COHbIH iLliH-
e aHTMbMOTUKTepai TYTbIHYAbIH apTybl Cy pecypcTapbiHiarbl O3 xaHe
onapablH MeTaboNTTEPIHIH KOHLEHTPaUUACBIHbIH XorapbliayblHa aKenyi
MYMKIH. K,ongaHbicTarbl Ta3apTy KOHAbIPrblnapbl apAanbiM TypakTbl fac-
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Taylbl 3aTTapAbl, COHbIH iwiHAe A3-Hbl KeTipe anmaigpl. byn 3eptreyauy,
XaHanbirbl TYpPKiCTaH 06/1bICbIHBbIH TaBUrM X3He arbiHAbl cynapbiHAarb
O3 kypambiH Tangay 6onbin Tabblnagbl. XXoba K,azakctaHga nactaHraH
cynapibl 3koxyiliere kaliTapy MakcatblHAa onapAbl TasapTty 8aictepiH
83ipneyre 6GarbiTTanraH. byn cyablH canacblH 6aranay aHe kopllaraH
opTaHbl cakTay YWiH eTe MaHbi3abl. CoHfAai-ak, MeMbpaHanapabl Kos-
JaHa oTbIpbIn, cygarbl [3 TasapTyAblH XaHa ajicTepiH 6e*Mpaey xaHe
Cyfbl Ta3apTy CTaHUMAMapbIHbIH XYMbICbIH XakcapTy YLiH HaTuxenepai
TYciHAipy MaHbI3Abl.

3epTTeyal, KocbiMLa nepcnekTuBanbl 6arbiTbl - TEMEH COPTTbl KEMIp
HeriziHgeri KOMNOCT eHAIPICIHIH MHHOBaLMANbIK TEXHOMOMUACLIH 33ipney
[49-51]. Byn kOMNOCT aMMMWakK LbirapblHAbIIAPbIH a3aiTy XaHe eaM kK-
Tepre as3oTTblH KO/IKe MATWVH apTTbipy apkbliibl TYPaKTbl X3He YHeMAi
6onyra ceHim 6epegi. 19i kapa MangbiH KeHi MEH TeMeH CypbINTbl KeMipi
6lpre KOMMocCTTay TOMbIPAKTbIH AEeHCAaYyNbIrblH KannblHa KenTipyre »aHe
JakblngapablH ecybl biHTanaHgbipyra kemekrecegi. CoHbIMeH kaTap, To-
NbIPaKTbIH €bIMA4TT MEH KyHap/ibl/bIrblH apTTblpy MakcaTblHA4A KOHbIP
KeMip, XayblH KypTTapbl MEH MUKPOOPraHn3mMaepaiH xacylanapblH kaMm-
TUTbIH NOSIMKOMNOHEHTTI ThIHAWTKbILWTHI 33ip/iey ocnapaaHyaa.

CoHbIMEH KaTap, 3epTTey Ty34bl TONbIPakTbl KasnbiHa Ken”pyre Kywmi
CUHepreTukasnblk acep eTeTbl TeMeH cypbINTbl KeMip MeH 6akTepusasbiK
n3onATTapra Heris3genreH xaHa caiT - cneuudgukasbik TONbIpak kocnana-
pbiH 33ipneyai kesgeiiai [52-53]. byn kocnanap sapece aliMakTblH Ty3bl
6ap X3He KyHapcbl3 ToNblpakTapbiHAa ecipinreH gakbingap YWiH nanga-
nbl 6onagpl. CoHpaii-ak, kemip i i MeH rymMuHfi 3aTTap HerisiHAe WHHO-
BaLMANbIK BUOTEXHOMOTNANBIK ThIHANTKbIWTAPAblI eHAIpy npolecc 33ip-
ney xaHe 6aranay xocnapnaHyga. byn TblHalTKbIW epekwe TLWMAaLK-
NeH TOMbIPaKTbIH arpoXMMUAbIK cunaTTramasnapbliHa bIKTUMan acepiMeH
cvnatTanagbl [54-55]. Kemip KYni mMeH rymuHAai 3atTapibl accouuaTuBTi
ecyfi biHTanaHaplpatbliH 6akTepusanapibiH WwWramgapbiMeH 6ipre kongaHy
TONbIPaKTbIH KYHaP/bI/bITbIH XakcapTyra KeMekTecem,.

MUKPOOTBIK MHOKYNAHTTap, CoHpal-ak MUKPOOTbIK areHTTep Hemece
MUKPOOTbIK ThIHAWTKbILUTAP €CIMAIKTEPAIH ecyiHe X3He TypakTbl 3KOJO-
TMANbIK OpTaHbl Kypylla apHasraH nepcrnekTuBTi wewim 60nbin Tabblia-
abl. Byn cana kapkblHAbl ecyfe XaHe 2026 xblara kapali OHbIH Kenemi
12 munnnappg gonnapra xetegi gen kyTtyge [56-59]. [lereHmeH, ocbiraH
KapamacTaH, koplwaraH opta hakropnapbl XX3He MWUKPOOTbIK WHOKYNAHT-
Tap canacblHgarbl rbiibiMA TyCcblK NeH TEeXHONOIUAMbIK XeTICTIKTepAiH
6onMaybl CUAKTbI M3acenenep ani ge 6ap. TonbipakTarbl CUHTETUKANbIK
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MUKPOOBTBLIK MHOKYNAHTTapAblH CUHEpreTukanbik acep eTy mexaHusmje-
piH TYciHy akonoruanbik a3repoTepaly, YNAriepiH xacay XaHe TuiMmgipek
HaTWXenepre Kos XxeTwy YWiH kaxeT. byn 3epTTeynep asbik-Tyn”" kayT-
Ci3fiiri MeH aybl/1 WapyallblbIfbiHbIH TYPakTbl AaMyblH KaMTaMachbi3 eTy
apKblfbl Xacbll 6UOTbIHAWTKbILITAP canacbiHAarbl apaeyre biknan eTep;.
Byn canapgarbl 3eptreynepal, a3eknal Tek 6enrini 61p macenenepgi we-
Wyae raHa emec, COHbIMeH kaTap Apan-Ceipfapus ailmarbiHblH WHTEr-
paumnsnaHraH XsHe TypakTbl WHHOBaUMANbIK AaMyblH KaMTamachl3 eTe
OTbIpbIN, 6UONOTMANMBIK pecypcTapabl 6ackapybiH rblbIMU-NPaKTUKasbIK
apicTepiH asipneyge.

KopbITblHAbI. KasakcTaH Pecnybnukacbl Apan-Cbipgapus 3 puiiy
JeHcay/blk caktay, GMOTEXHONOIMA X3HE 3KOJOMUAMBIK TYPaKTbINbIKTbI
OaMbITy XaHwWwaen ipi xxobanapabl icke acblpy LeHbepwae WHHOBAaLMWA-
NbIK TEXHOMOrMANapabl eHrizy, 3”pAL, OPHbIKTbI AaMyblH KamTamachl3
eTyre ka6 TT 3amMaHaynm UHpakypbinbiMAbl Kypy CUAKTbI MiHAETTepai
opblHOayra 6arbiTTanraH xaHe amip cYPY canacblH eAayip XakcapTy anra
Koliblnybl Tuic. bBargapnama meguuuHa, 6MOTEXHONOINSA, KopluiaraH opTa
Typasbl rbl/IbIM canacbiHAarbl COHrbl XeTICTIKTepAi aiMakTbiH 3amMaHayu
CblH-TereypiHaepi MeH kaxeTT KTepH 6apabap xayan 6epe anaTbiH
THIMAI X3He DYHKLMOHANAE! AeHcaynbik cakTay XYMeciH kanbintacTbipy
YwiH GipikTipyai kapacTelpagbl. bargapnamanapgbl 3epTrey MeH asipney-
re NaHapasiblk ka3kapacneH barbiTTanraH GipHeLle rbibIMU-TEXHOOIMA-
NbIK WewiMaep Kypy 33 KesenHze XasiblKTblH AeHcay birbl MeH 3n-ayka-
TbIH cakTayra blknan eTin kaHa KoiMai, COHbIMEeH KaTap 3KOMO0rMnsifibiK
Xargalira oH acep etear byn apTYpni reiibiMM NaHAEPAI NpaKTuKanbiK
acnekTinepgi 6ipikTipyre gereH ymTbiiblic Ka3akCTaHHbIH angblHrbl 3H1-
pblae TypraH kan Kblpsbl Macenenepai Tepe”*pek TYCiHyre XaHe wewlyre
blknan eTeTw TypakTbl X3He 33apa 6alifaHbICTbl 3epTTeY XeNiCiH Kypya
OereH yMTbI/IbICNEH HblraliTblnagbl.

3epTTeynepai kapXblnaHablpy Kesr

Xymbic «BR24992814 OHTYCTiK KasakcTaH aH1plH TypakTbl AambliTy YLUiH UH-
HOBaAUMANbBIK TEXHONOrMANapabl 33lpney xaHe 3amaHayn WHAPaKypblibiM Kypy»
TbINIbIMU 3epTTeYy X06acbliHbIH asAcbiHga KP FXXEM-HbIH KongaybiMeH opblHAaNabl.
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