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ABSTRACT

Relevance: Gastric cancer is a heterogeneous group of malignant epithelial tumors arising from the cells of the gastric mucosa,
one of the most common forms of malignant neoplasms in many coun-tries of the world. But, despite repeated attempts, there are no
convincing approaches to early large-scale (screening) detection technology for this form of cancer. This causes a high rate of late
detec-tion of advanced forms of gastric cancer in most countries of the world, a high one-year mortality rate of patients, and a low
five-year survival rate. Currently, full screening for gastric cancer is car-ried out only in Japan, Korea, and China - countries with
high incidence rates.

The study aimed to assess the epidemiologically disadvantaged regions of Kazakhstan for cancer to select optimal early detection
techniques to improve the treatment results.

Methods: For the analysis, we used available epidemiological indicators on GC from the specialized literature, data obtained from
annual reporting forms No. 7, approved by the Ministry of Health of the Republic of Kazakhstan, in the country code (ICD 10 - CI6),
publications with statistical and analytical materials on Kazakhstan. Morbidity and mortality rates were calculated based on data from
the Bureau of National Statistics of the Agency for Strategic Planning and Reforms of the Re-public of Kazakhstan website on the aver-
age annual population by region of Kazakhstan.

Results: A long-term decrease in the incidence and mortality from gastric cancer in Kazakhstan since 2021 has been replaced by a
stable increase in the incidence of gastric cancer against the back-drop of a high frequency of advanced forms, relatively high mortality,
and low five-year survival of patients. At the same time, there is experience in the world of certain approaches to screening the popula-

tion for early detection of gastric cancer.

Conclusion: The high morbidity of gastric cancer in most regions of the country in recent years re-quires the search and devel-
opment of optimal forms of screening for its early detection; this will re-duce mortality from gastric cancer and increase the five-year

survival rate of patients.

Keywords: gastric cancer, morbidity, mortality, dynamics of indicators, regions of Kazakhstan, screening.

Introduction: Gastric cancer (GC) is common in the
world, with a morbidity of 31.9 (World standard per
100,000 population) according to WHO in 2005 in dif-
ferent countries worldwide. Men suffered from GC twice
more often than women (21.5 vs. 10.4). The highest mor-
tality was observed in Eastern Asia and Eastern Europe.
Mean mortality from GC amounted to 15.6 per 100,000
males and 7.8 per 100,000 females. In far-abroad coun-
tries, the highest morbidity (per 100,000 World stan-
dard) was registered in Japan (47.6), Costa Rica (37.7),
and China (26.8), with low rates in the U.S.A. (5.8), Egypt
(3.4), and Indonesia (2.8) [1, 2].

The study aimed to assess the epidemiologically
disadvantaged regions of Kazakhstan for cancer to se-
lect optimal early detection techniques to improve the
treatment results.

Materials and Methods: For the analysis, we used
available epidemiological indicators on GC from the
specialized literature, data obtained from annual re-

porting forms No. 7, approved by the Ministry of Health
of the Republic of Kazakhstan, in the country code (ICD
10 - C16), publications with statistical and analytical ma-
terials on Kazakhstan.

The authors conducted a retrospective analysis of
literature data on GC epidemiology in separate coun-
tries and the world and the own materials summarized
by experts of “Kazakh Institute of Oncology and Radiol-
ogy” JSC (KazIOR, Almaty, Kazakhstan) on GC epidemics
in the country and the types and results of GC early de-
tection screenings in the world.

Morbidity and mortality rates were calculated based
on data from the Bureau of National Statistics of the
Agency for Strategic Planning and Reforms of the Re-
public of Kazakhstan website on the average annual
population by region of Kazakhstan [3].

Results:

GCincidence in the world

In recent years, GC has ranked second among all can-
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cers globally. However, the incidence rates in different
countries vary. The incidence is still high in Japan, Chi-
na, Chile, and Iceland. In the U.S.A., about 27,600 new
GC cases and 11,010 deaths from GC are registered each
year [4, 5].

Adenocarcinomas account for 95% of gastric malig-
nancies; localized gastriclymphomas and leiomyosarco-
mas are less common. In the past decades, GC incidence
has reduced in the U.S.; GC ranks 7" in cancer mortality.
There, GC is more common among African Americans,
Hispanics, and American Indians. More than 75% of pa-
tients are above 60 years [5].

Among ex-Soviet countries, in 2000, GC led the can-
cer incidence structure among men in Turkmenistan
and Kyrgyzstan (18.3-21.7%) and consistently ranked 2"
in Russia (among both sexes), Kazakhstan, Armenia, and
Azerbaijan (among men). Compared to 1990, GC's share
in cancer incidence structure reduced in Russia, Kazakh-
stan, Armenia, and Tajikistan and increased in Kyrgyz-
stan and Turkmenistan. The number of new cases in Rus-
sia reduced by 10,000 (16%) since 1990 to reach 48,200
[6].1n 2008, the highest GC incidence per 100,000 popu-
lation (World standard) was registered in Ukraine (34.9),
Belarus (34.6), and Russia (27.2); the lowest — in Armenia
(18.3), Kyrgyzstan (11.9), Georgia, and Azerbaijan (9.1) [7].

In 2020, GC ranked 6 in the world among all ma-
lignant tumors and was detected in 1.09 min people;
769,000 people died from GC, making it 4" reason of
death from malignancies. Age-standardized GC inci-
dence in the world decreases annually by 4-5%. Howev-
er, in some developed countries, the incidence of cancer
of the gastric cardia is increasing [8].

In 2020, the highest GC incidence per 100,000 popu-
lation was registered in Eastern Asia (22.4), Central and
Eastern Europe (11.3), South America, Polynesia, and
Western Asia (about 8.6); the lowest rate (3.3) was re-
corded in the south of Africa. According to the American
Cancer Society, GC primarily affects older adults. About
6 of 10 people diagnosed with GC are above 65 years
old. Men are at twice the higher lifelong risk of develop-
ing GC (about 1in 96 vs. 1 in 152 women) [9, 10].

In 2018, in Russia, GC accounted for 7.4% of all ma-
lignancies in men and 4.6% in women. The average age
at diagnosis increased from 66.4 years in 2008 to 67.5
years in 2018. Over the same period, the GC crude inci-
dence per 100,000 population of both sexes decreased
from 28.6 to 25.16, with an annual decrease of 1.36%;
the standardized incidence went down from 17.37 to
13.55, with an annual decrease of 2.58%. GC ranked 2nd
(9.5%) in men and 3rd (8.4%) in women in Russia’s can-
cer mortality structure. The average age of those who
died from GC has increased from 67.4 to 68.7 years since
2008. The mortality from GC per 100,000 population de-
creased significantly over the same period from 25.39
to 18.97 in crude rates and 15.02 to 9.94 in standardized
rates [11].

In 2021, GC became 6™ most prevalent malignancy
and 2" cause of death from cancer in Russia. According

to the Russian National Cancer Register, 32,031 new cas-
es of GC were registered in the country, and 26,311 pa-
tients died from that disease [12].

In recent years, the average five-year survival with
GC amounted to 18% in Western Europe and 21% in
the US. The highest five-year survival (53%) was regis-
tered in Japan, possibly due to a mass screening for GC
in this country. Generally, five-year survival with GC var-
ies within 10-20% globally [13].

GCincidence in Kazakhstan

In RK, till 1985, GC ranked first in total cancer in-
cidence and, in subsequent years, moved to second
place. KazIOR experts reported a persistent downward
trend in GC incidence over several years: from 20.9 per
100,000 population in 2000 to 16.3 in 2012 and 10.9 in
2015 [14-16].

An epidemiology analysis of GC incidence in Kazakh-
stan in 2004-2014 conducted by KazIOR experts con-
firmed the downward trend in GC morbidity and mor-
tality over time. Men suffered from GC 2.5 times more
often than women. The incidence was high in the Pav-
lodar, Kyzylorda, Aktobe, and Akmola regions. In 2009-
2014, the incidence rates increased in Astana and the
Zhambyl, Akmola, and Aktobe regions and decreased
in the North Kazakhstan and Mangistau regions [16].
The proportion of stage |-l cases increased by 1.8 times.
The morbidity-to-mortality ratio decreased from 83.9%
to 66.6% over the same period, evidencing an improve-
ment in oncological care for the RK population and the
efficacy of GC screening conducted in that period.

In 2015, the incidence per 100,000 population was
high in Kostanay (23.9), Pavlodar (23.4), North Kazakh-
stan (North Kazakhstan) (23.0), East Kazakhstan (EKR)
(22.9), Karaganda (21.9), and Akmola (21.2) regions; av-
erage - in West Kazakhstan (WKO) (17.4), Aktobe (16.8),
Zhambyl (15.7), and Kyzylorda (15.1) regions; and low
in in Atyrau (13.9), Almaty (13.14), Mangistau (11.5) and
South Kazakhstan (SKO) (11.2) regions [17] (Figure 1).

According to operational data from KazIOR, in 2017-
2019, the downward trend in GC incidence in Kazakh-
stan remained. GC then ranked 3 in primary cancer in-
cidence in both sexes (8.2% in 2019), 2" in men (11.9%),
and 5™ in women (5.3%), and the incidence was gradual-
ly decreasing (per 100,000 both sexes) from 15.3 in 2017
to 14.9 in 2018, and 14.4 in 2019 in crude figures, and
14.4 to 13.6 and 12.9 in standardized figures, respective-
ly. Sex-related incidence (per 100,000 of the relevant
sex) in that period also steadily decreased from 22.8 to
20.5 in men and from 10.8 to 7.8 in women.

GC ranked 2nd in cancer incidence in both sexes in
Kyzylorda and Turkestan regions and 5th in North Ka-
zakhstan.In 2019, it was above the national average (14.4
per 100,000) in eight regions, including the Kostanay
(21.0), Aktobe (20.8), Pavlodar (20.7), Karaganda (20.4),
North Kazakhstan (20.4), Akmola (20.2), East Kazakhstan
(20.0) and West Kazakhstan (17.9) regions. The incidence
per 100,000 was low in the Turkestan (6.9), Almaty (10.5),
Mangistau (11.0), and Kyzylorda (12.6) regions [18].
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Figure 1 - GC incidence trends by region of Kazakhstan

Later, the GC incidence in Kazakhstan started grow-
ing; it increased from 13.2 to 13.5 in 2021 and 14.9 in
2022. The rates were above the national average per
100,000 in 2022 in the Kostanay (22.9), Karaganda (21.5),
North Kazakhstan (21.1), East Kazakhstan (21.0), Pavlodar
(20.4), Akmola (20.2), Abay (19.8), West Kazakhstan (19.3),
and Aktobe (19.2) regions [19, 20].

Mortality from GC in the world

In the late 1980s, GC lost its leading place as the
main cause of cancer mortality in the world to lung

cancer, moving to second place. In Russia, it occurred
in 1985. Despite an evident downward trend in GC
mortality, GC still led the cancer mortality structure
in the 1980s in Japan while occupying 14*" place in
the US [21].

Table 1 offers standardized GC mortality rates for
men and women in 1994-1997, and GC ranks in cancer
mortality structure by country according to WHO. The
mortality rates differed 8.4 times in men and 7.7 times
in women.

Table 1 - GC ranks and standardized mortality rates (per 100,000 population) by sex and country, 1994-1997 [21]

Men Women

Rank Country Index Rank Country Index
1 Russia 36.9 1 Russia 15.3
2 Kazakhstan 3341 2 Kazakhstan 13.9
3 Chile 33.2 3 Columbia 13.1
4 Japan 30.2 4 China 12.7
5 Kyrgyzstan 29.7 5 Japan 12.3
6 China 26.9 6 Estonia 12.0
7 Latvia 26.8 7 Latvia 11.8
8 Estonia 26.0 8 Kanapa 1.7
9 Lithuania 25.9 9 TypkmeHus 11.0
10 Azerbaijan 24.9 10 Kyrgyzstan 10.7

44 U.S. 4.4 44 U.S. 2.0

According to the ONCOLOGY.ru information portal, cur-
rently, the highest GC mortality (standardized per 100,000
population) is registered in Kyrgyzstan (men - 47.0, wo-
men - 19.0), Russia (men — 36.0, women - 15.0), and Japan
(men - 31.0, women - 14.0). The mortality is also high in
most East European countries but low in the US, Canada,
New Zealand, and Western and Northern Europe [13].

Mortality from GC in Kazakhstan

According to KazIOR reports, the mortality from GC
is steadily decreasing in Kazakhstan. Thus, it declined

from 17.6 in 2000 to 10.9 in 2015 (per 100,000 popula-
tion) (Figure 2).

In 2015, by region, the mortality per 100,000 popu-
lation was high in the Pavlodar (17.6), East Kazakhstan
(14.8), Zhambyl (14.6), North Kazakhstan (14.2), and Ak-
mola (13.0) regions, average — in the Kostanay and Kara-
ganda (11.9 each), West Kazakhstan region (11.4) and
Atyrau (10.9) regions, and low - in the Kyzylorda, South
Kazakhstan (9.1 each), Almaty (8.6), Aktobe (8.4), and
Mangistau (6.5) regions [17].
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Figure 2 - GC mortality trends by region of Kazakhstan

In 2017-2019, this pathology ranked second in cancer
mortality in RK, with a share of 11.5 to 12.1%. The crude
mortality from GC decreased from 9.5 to 9.1 per 100,000
over those years, and the standardized mortality went
from 8.9 to 8.2 [18, 22].

In 2019, the GC mortality per 100,000 population was
above the national average in nine regions, including the
Pavlodar (13.6) — the national maximum, East Kazakhstan
(13.1), West Kazakhstan (12.0), Akmola (11.7), North Ka-
zakhstan (10.8), and Karaganda (11.3) regions and Asta-
na (10.9). The rates were low in the Almaty (6.2), Turkestan
(6.5), Aktobe (7.6), Mangistau (7.7), and Kyzylorda (7.8) re-
gions and the city of Shymkent (6.2). Morphological ver-
ification of the diagnoses achieved 95.8% in 2019. Early
detection rate (GC stages | + ll) amounted to 42.9%, with
a late detection rate (stage V) of 19.9% - one of the high-
est cancer neglect rates. Five-year survival improved over
those three years from 42.1 to 44.5% [18].

The study by a group of Norwegian, Russian, and Ka-
zakhstani experts covering 2004-2015 revealed statis-
tically significant trends in decreasing morbidity and
mortality from GC in the RK. Early detection rate (stag-
es I-1) improved from 16,8 to 34.2%; however, five-year
survival began to increase only in 2012 [23].

Discussion: Implementation of the State Health Care
Development Program of the Republic of Kazakhstan
“Salamatty Kazakhstan” for 2011-2015 and subsequent
health care programs that provide for the priority de-
velopment of oncology services and the expansion of
screening programs for early detection of cancer be-
came a key factor contributing to the reduction of mor-
bidity, mortality, and improvement of early diagnosis of
GCin the country over time.

As a result, the mortality from GC per 100,000 popu-
lation has steadily decreased in Kazakhstan since 2000,

including 8.6 in 2020 to 8.0 in 2022 [19, 20]. However,
the mortality from GC in Kazakhstan still exceeds the
rates in developed countries. To address this problem,
KazIOR experts study the experience to select the op-
timal screening program for GC in the Republic of Ka-
zakhstan, possibly starting with pilot regions with the
highest incidence rates.

The A.A. Avanesyan et al. report utilizes various for-
eign sources to compare diagnostic criteria for GC ad-
opted in Japan (East) and Western countries [24]. Thus,
in Japan, non-invasive intraepithelial neoplastic lesions
with a high degree of cellular and architectural atypia
are called “non-invasive intra-mucosal cancer,” while in
Western countries, they are interpreted as “high-grade
dysplasia” [25, 26]. These differences may lead to differ-
ent approaches when counting this pathology, affect-
ing the magnitude of epidemiological characteristics.

Countries in Western Europe and the U.S. have no
national screening for GC. Screening of patients with
dyspepsia, a GC development symptom, showed that
this has no practical meaning [27, 28]. Studies in the
U.S. showed the inappropriateness of routine screening
of people at moderate risk of developing GC. Accord-
ing to the US National Cancer Institute, no evidence ex-
ists that screening for GC reduces mortality in the re-
gions with a relatively low incidence of this disease [29,
30]. People with obvious risk factors for developing GC
can benefit from screening [31]. Therefore, more studies
are required to determine the screening population and
methods [32, 33].

Several countries of Asia and Eastern Europe with
a traditionally high GC incidence follow the screening
procedure that includes double contrast fluorography,
endoscopic examination with random or targeted biop-
sy, screening and treatment of Helicobakter pylori, se-
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rological testing for antibodies to pepsinogens, gastrin
and Helicobakter pylori, and breath tests for volatile or-
ganic compounds [34].

Other screening alternatives include measuring blood
levels of gastrin-17 and pepsinogen | and assessing the
ratio of pepsinogen | to pepsinogen Il. A decrease in the
level of these markers is a sign of atrophy of the gastric
mucosa, which leads to the risk of developing GC.

Japanis studying the possibility of using a 13C breath
test for H. Pylori (the «Screen & Treat H. Pylori» method)
for GC screening. However, only 1% of H. pylori-infected
develop GC, so more research into the effectiveness of
this screening is needed.

Studies show that X-ray and endoscopic screenings
can reliably reduce mortality from GC due to its early
detection [35]. Still, there is no global consensus on the
GC screening method that is most efficient for the gen-
eral population [36].

Japan started screening for GC back in 1963. First,
it covered people aged 40+ and included questioning
and double-contrast radiography. Since 2016, it cov-
ers people aged 50+. The radiographic screening sen-
sitivity was 80-90% [37, 38]. Therefore, early GC stag-
es were detected in nearly 60% of cases, and five-year
survival exceeded 65% [39]. However, according to re-
cent research, endoscopic screening can reduce mortal-
ity from GC by 67% compared to radiographic screen-
ing [40]. The early detection rate was usually about 70%
in the radiographic screening group and exceeded 80%
in the endoscopic screening group. Endoscopy could di-
agnose earlier GC stages treated by endoscopic surgery
dissection [40, 41]. Endoscopic screening also reduced
mortality by 28-57% [42-44].

In 2016, the Japanese Government introduced endo-
scopic screening for GC as a National Program based on
epidemiological case-control studies conducted in Ja-
pan and Korea. However, due to significant costs, radio-
graphic examinations have been adopted for mass ex-
aminations using mobile buses [38], while endoscopic
screening was carried out only in large cities [45].

Korea introduced GC screening in 2002 as part of the
National Cancer Screening Program. The screening by
esophagogastroduodenoscopy (main method) or dou-
ble fluoroscopy is conducted every two years for peo-
ple aged 40+ [46].

China started the National GC Screening Program in
2005 in rural areas and regions with a high prevalence
of GC. Endoscopic examination with chromoscopy and
target biopsy covers citizens aged 40 to 69 [44, 47]. The
studies Pe3ynbratbl nccnegosaHuin provide good evi-
dence that endoscopic screening detects not only po-
tential invasive carcinoma but also early-stage cancer
and precancerous lesions, which improves the effec-
tiveness of subsequent treatment [48].

Several other countries implement regional screen-
ing for GC: Costa Rica has utilized the X-ray method
since 1996; endoscopic examination offered in Kazakh-
stan every 2nd year since 2013 has covered 306,000

people. Some countries (like GB, the US, and Australia)
are trying to develop Al- or neuron-network-based sys-
tems to relieve doctors from the enormous workload.
Japan has been most successful in using Al in endosco-
py. The accuracy of the new diagnostic system reaches
82.7%. The main technology breakthrough is the ability
to perform optical biopsy in real time [24].

Conclusion: Therefore, today, further development
and introduction of a single methodology for GC screen-
ing is vital for Kazakhstan and the rest of the world to
significantly increase the GC early detection rate and re-
duce the related mortality [24].

Taking into account the still high incidence and mor-
tality from GC in Kazakhstan, the steadily growing inci-
dence in recent years, and a stable 3rd place in cancer
incidence structure, while the neglect rate remains high
(21.3%) and five-year survival does not improve (47.8%)
[20], there is an evident need to implement a popula-
tion screening program aimed at GC early detection
and find new approaches to treating gastric cancer and
pre-cancer considering modern approaches of genom-
ics and proteomics.

With this in mind, a research team based at KazIOR,
Atyrau Oncological Dispensary, Center of Nuclear Medi-
cine in Semey, and East-Kazakhstan Regional Multi-Dis-
ciplinary “Oncology and Surgery Center” in Ust-Kame-
nogorsk started a project focused on improving the
results of endoscopic diagnostics with the use of chro-
moscopy for GC and precancerous pathology. Since en-
doscopic methods of diagnosing diseases of the esoph-
agus, stomach, and duodenum are considered most
informative, in the framework of this project, they will
be supported by chromoscopy (using methylene blue
as a dye) with adapting the morphological classification
of Japan Gastric Cancer Association (Japanese Classifi-
cation of Gastric Carcinoma, 2nd English edition) for the
use in Kazakhstani population. The study will involve
men and women aged 40-75 years who have not been
on dynamic record for GC after questioning and signing
an informed consent.

In the future, after the project implementation, ex-
panding the screening scope could be considered
based on GC epidemiological peculiarities in problem
regions of Kazakhstan.
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AHJIATIA

ACKA3AH OBbIPbBI: JIINJIEMHOJIOI' U5 )KOHE EPTE AHBIKTAY MEH EMJIEY ITH
NHHOBALUAJIBIK TEXHOJIOI' USIJIAPBIH 93IPJIEY )KOHE EHI'I3Y HEPCIIEKTHUBAJIAPBI

/I.P. Kaiioaposa'?, O.B. Illamkoeckan', A.A. Xoxncaes*, U.K. Jlagpenmoesa’, A.M. Hypmyxambem?, A.A. Camuxosa*

«Kasak OHKONMOrUS XaHe paanonorus FuinbiIMK-3epTTey MHCTUTYTHI» AK, Anmatel, KasakcTan Pecnybnukachi;
2¢«C. K. ActheHausipoB aTbiHAarbl kasak ynTTblk MeauunHa yHusepcuteTin AK, Anmatel, KasakcTaH Pecny6nmkace

Oszexminizi: Ackazan 00bipbl — Oy ACKA3AH WLIPLIUMbL KAOIZLIHbLY JHCACYWANADLINAH Wbl2AMbIH KAMepii SNUMenuaiobly icikmepoiy
2cemepozendi moobwl, dleMHIy Konmezen endepinde Kamepii iCikmepoiy ey Key mapaizan mypiepiniy 6ipi. bipak, Oipnewe pem dcacanean
opexemmepee Kapamacmar, 00bipObly 0cbl mypi OoubiHa epme MAcumadmol (CKPUHUHSMIK) AHBIKMAY MEXHOI02UACBIHA CeHIMOI mocinioep
orcoK. Byn onemniy kenmezen endepinoe ackasan 0ObIpbINbIY ACKbIH2AH MYPAEPIH Keul AHbIKMAYOblY JHCO2apbl JHCULNI2iHe, HAYKAcmapobly Oip
JHCBLIOBIK, ONIM-HCTMIMIHIH dHCO2aPbl DOIYBIHA HCOHE 0NAPObIH OecC HCLLIObIK OMIP CYPYIHiK momeH bonybina cebenwi bonaovl. Kasipei yakbimma
ackasan oowbIpsl OOUBIHUA MOALIK CKPUHUHE AYypYObly dco2apel Oeyeetil bap Kanonusoa, Kopesoda sicone Kvimaiioa 2ana scypeizineoi.

3epmmeydin maKcamol — HayKacmapowvl emoey HOMuiCeNePin HeaKcapmyaa MyMKIHOIK bepemin epme aHbIKMAyObly OHMAIbI MEXHO0-
eusceln manoay ywin Kazaxcmannoly ackasan 00bipsl 60tibIHUA INUOEMUOTOSUATBIK KOAAUCHI3 OHIpAepIiH baz2anay.

Qoicmepi: Tanoay ywin P)K bouvinuwa apnaiiel 90ebuemmepoen Ko scemimoi snuoemuono2usnsik kopcemxivimep, Kasaxcman Pecnyo-
aukacwl Jlencaynvik cakmay muHucmpiiei 6eximken e oouvinua scusiHmoikmazol (AXK 10 — C16) Ne 7 sicoln cativinabl ecenmik Hblcanoap-
Oan anvinean depexmep, Kazaxcman 6ouvinua cmamucmukaibly Jcone manioamanblk Mamepuaioapmen HCapusianblMoap nauoaiansliobl.
Cuipkammany men oxim-sucimim kopcemriwumepin ecenmey ywin Kaszaxcman Pecnyonukacer Cmpameeusiivlk j#coCnapiay jtcone pegopmanap
JHCOHIHOe2] azeHmmiciniy ¥immulK cmamucmuxa.

Homuoicenepi: Kazaxcmanoa 2021 scvinoan bacman ackasan 0ObIpblHaH ColPKAMMAHYULBLIbIK NEH OLIM-HCIMIMHIY KONIHCHLIObIK MOMEH-
deyi icKke KOCblLi2aH HblCAHOAPObIH HCO2APbl HCUINI2I, HAYKACMAPObIY CANbICIMbIPMALbL HCO2APLL ONIMI MeH 6ec HCbLIObIK OMID Cypy OeHeelliHil
memenoiei aacvinoa P)K coipkammanywbliblkmoly mypakmel ocyimen ayblcmulpbliosl. by pemme onemoe xanvlkmoly ackasan 00bipbii epme
AHbIKMayaa CKpunuHe Jcypeizyoiy beneini oip mocinoepiniy moxcipubeci oap.
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Kopoimuinowvr: Enoiy xonmeeen onipaepinoe ackazan oObipbiMer CblpKammanyoblly jco2apbl 0eHeelli COH2bl ACbLIOAPbL OHbL epme aHbIK-
mayaa CKpUHUHE HCyp2izyo0iy OHMAilibl HeICAHOAPLIH 130ecmipyoi scone a3ipaeydi manan emeoi, Oy1 ACKA3aH 0ObIPLIHAH ONIM-ICIMIMOI a3aii-
myea HcoHe HayKacmapowly 6ec HeblIObIK OMIp CYPYiH apmmbipy2a MyMKIHOIK 6epeoi.

Tyuinoi co30ep: ackazarn obbipbl, CHIPKAMMAHY, OLIM-HCIMIM, KOpcemKiumepoiy Ounamuracel, Kazaxcmannvly oyipiepi, CKDUHUHS.

AHHOTALUA

PAK KEJYIKA: SIIMAEMHAOJIOI'UA U TIEPCIIEKTUBBI PASPABOTKU U BHE/IPEHU S
WHHOBAIIMOHHBIX TEXHOJIOT'MiA PAHHEI'O BBISIBJIEHUS U JIEYUEHUA

JI.P. Kauwoaposa'?, O.B. Illamkosckas', A.A. Xoscaes®, H.K. /laspenmoesa’, A. M. Hypmyxamoem?®, A.A. Camuxosa*

AQO «Ka3axckuii Hay4HO-1CCriefloBATENbCKAI MHCTUTYT OHKONOMMN U pamonoriny, Anmarsl, Pecrybrinka Kasaxcras;
2HAO «Kasaxckuit HauvoHanbHblit MeauumHckuin YausepeuteT umenn C.1. Acceransaposay, Anmarsl, Pecnybnnka Kasaxcran

Axkmyansnocms: Pax ocenyoka (PXK) — smo cemepocennas epynna 310Ka4ecmeeniblx SNUMeENUAIbHbIX ONYX0ael, UCX0OAUUX U3 KIEeMOK
CAUBUCMOU 000IOUKY JICeNyOKd, U OOHA U3 CAMBIX PACAPOCMPAHEHHBIX (POPM 3T0KAYECMBEHHBLX HOBOOOPA308AHUL 60 MHOSUX CMPAHAX MUPA.
IIpu smom, necmomps Ha HEOOHOKpAMHbIE NONBIMKU, NO OAHHOU OpMe paKa 00 Cux nop OMcymcmeyiom yoeoumenvHvie MexHOI02UU PAH-
He20 MACumadHoeo (CKPUHUH208020) BbISIGNEHUSL, YMO 00YCI08IUBACH BICOKYIO YACHOMY NO30He20 0OHApYIceHus 3anyuennvix gopm P)K ¢
bonbUUHCINBE CIMPAH MUPA, 8bICOKYIO 00HO0OUUHYIO IEMANbHOCMYb U HUSKYIO NAMULEIHION0 BbIJICUBAEMOCHb OONbHbIX. B Hacmoswee epems
noanoyennvlil ckpunune PXK nposooumces moavro 6 Anonuu, Kopee u Kumae — cmpanax ¢ blcokum yposuem 3a601e6aemocmiu.

Henv uccnedosanun — oyenxa snudemuonocuiecku neonazononyunvix no PXK pecuonos Kazaxcmana ons 6bi0opa onmumanbHoll mexmono-
2UlU PAHHe20 BbIAGNIEHUS, YIMO NO360IUM VIYUUUMb Pe3VIbMAmbl 1e4eHusl OONIbHbLX.

Memoowl: [{na ananusa ucnonb3o6aiucs 00CmynHvle snuoemuonocuveckue nokasamenu no PXK uz cneyuanvnoii aumepamypol, oannvie,
noxyuaemvle u3 exice200HbIX omuémuvlx Gopm Ne7, ymeeporcoénnvix Munucmepcmeom 3opasooxpanenus Pecnyoruxu Kazaxcman (PK), 6 céo0e
no cmpare (MKBE 10— C16), nybaukayuu co cmamucmudeckumu u anarumuyeckumu mamepuaramu no Kazaxcmany. [{na pacuéma nokasame-
Jeti 3a601e6aeMoCmu U CMEPMHOCIU UCNONIb308AIUCL OanKble ¢ catima Blopo nayuonanonoii cmamucmuxu Aeenmemea no cmpame2uieckomy
naanuposanuio u peghopmam Pecnyonuku Kazaxcman o cpedne2o0060i yuciennocmu nacenenus no pecuonam Kasaxcmana

Pesynvmamur: Muoconemnee cnudicenue 3abonesaemocmu u cmepmuocmu om PXK ¢ Kazaxcmane ¢ 2021 200a cmenunoces cmaduibbim
POCMOM 3a601€6aeMOCMU HA hOHE 8bICOKOU YACMOMbL 3ANYUWEHHBIX POPM, OMHOCUMENLHO 6bICOKOU CMEPMHOCIU U HUZKOU NAMUIEmMHell Gbl-
orcugaemocmu 6onvHwix. [Ipu smom, 6 mupe cyujecmeyem onpeoeénublii Onvim nposedeHs CKpUHUHeAa HaceleHus Ha pannee gviasnenue PIK.

3aknawuenue: Bvicokuil yposenv 3ab6oneeaemocmu PK 6 6onvuiuncmee pecuonos cmpansl 6 nocieonue 200bl mpedyem nouckd u 8blpd-
60MKU ONMUMATLHBLX (DOPM NPOGEOCeHUs CKDUHUNH2A HA €20 PAHHee GblsigNeHUe. DMo NO360IUM CHUSUMb CMEPMHOCMb OM PAKA JceryOKa U
YBenuuums NAMUICMHION0 8bIICUBACMOCTb DOJILHBLX.

Kanrwueswie crosa: pax oscenyora (P)K), 3abonesaemocmo, cmepmnocms, Ounamurka noxazamenet, pecuonst Kazaxcmana, onmumanshoiii
CKPUHUHR.
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