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ABSTRACT

Relevance: In recent decades, there has been an increase in oncological diseases in Kazakhstan, becoming a serious medical and
social problem. The relevance of this topic is due to the need to study the causes and dynamics of morbidity in various regions, including
rural areas. A lower level of accessibility to medical services, including diagnosis and treatment of oncological diseases, characterizes
rural areas of Kazakhstan. Insufficient medical care, difficult socioeconomic conditions, and the possible impact of harmful environmental
factors make rural populations more vulnerable to diseases, including cancer. Reliable data on the level and characteristics of cancer is
needed to make adequate management decisions in healthcare. Epidemiological analysis in the region’s context will optimize resource
allocation and improve the availability and quality of cancer care for the rural population of the Almaty region.

The study aimed to provide an epidemiological assessment of cancer incidence in the rural population of the Almaty region.

Methods: The study included a retrospective analysis of the indicators of the oncological service of the Almaty region, materials
on the incidence of malignant neoplasms based on the screening program’s results (2015-2020), and statistical processing of indicators.

Results: Despite a slight decrease in morbidity and precancerous conditions, the mortality rate did not decrease significantly.
The ranking of districts by the general incidence of malignant neoplasms revealed that the “disadvantaged” districts included the
Enbekshikazakh, 1li, Karasay, and Talgar districts; the “relatively prosperous” — Zhambyl and Uygur,; and the “prosperous” — the
Balkhash and Raiymbek districts. The increase in the incidence of malignant neoplasms in almost all localizations in the Almaty region
was due to increased cases among the able-bodied population and the rejuvenation of the disease.

Conclusion: Summarizing the results of an epidemiological study of the nature and trends of the incidence of malignant neoplasms
in the rural population of the Almaty region allows us to formulate the main directions of managerial efforts to change the situation. It is
necessary to pay attention to the increase in cancer incidence in the Almaty region (the growth rate is 0.5%). The incidence of malignant
neoplasms in almost all localizations of the Almaty region is due to the intensive increase in the incidence of the able-bodied part of the
population’s “rejuvenation.” Therefore, prevention and early diagnosis at the age of 40-60 years with the formation of high-risk groups
should lead to a decrease in morbidity and mortality.
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Introduction: According to the World Health Organi-
zation, 19.3 million cancer incidences and 10 million mor-
talities were registered in 2020 [1]. Cancer incidences in-
creased in developing countries, including Kazakhstan.
Cancer morbidities are prevalent among rural residents
due to the impact of socio-economic and environmental
factors. Growing access to healthcare services is crucial
in addressing cancer epidemiology [2]. Canadian studies
proved that rural residents’ access to medical oncology
services is limited. It increases cancer incidence and mor-
tality [3]. According to comparative analysis, cancer treat-
ment outcomes are higher in regions with better health
care. Similar studies in Europe proved that smoking, limit-
ed physical activity, and limited access to healthcare ser-
vices increase cancer incidence in rural areas [4, 5].

According to the Ministry of Health of the Republic of
Kazakhstan, cancer incidences among rural residents are
high. However, the characteristics of this group have not
been sufficiently studied.

The studies conducted in other countries demonstrat-
ed the necessity of a more in-depth analysis of oncological
diseases in rural areas to develop effective prevention and
treatment methods [6].

Screening is the most important aspect of early cancer
detection. That is cancer detection through mass prelimi-
nary population examinations [7]. The main goal of screen-
ing is to detect asymptomatic tumors early and treat them.
For early detection of diseases in the Republic of Kazakh-
stan, the National Screening Program provides for prelimi-
nary medical examination among target population groups.
Early diagnosis of a tumor allows for a complete cure for the
disease. Late detection complicates treatment by the risk of
tumor spread [8]. Screening studies increased early cancer
detection. This positive trend indicates patients’ condition
improvement and screening programs’ effectiveness [9].

The study aimed to provide an epidemiological assess-
ment of cancer incidence in the rural residents of the Al-
maty region.
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Materials and Methods: We analyzed the Almaty re-
gion oncology service indicators based on the screening
program results, collected data on malignant neoplasmin-
cidence, and statistically processed their indicators.

We used information on the number of cancer inci-
dences and the prevalence by type of cancer among age
groups from the Ministry of Health of the Republic of Ka-
zakhstan. We used detailed information on the patient’s
condition, time and place of diagnosis, and treatment re-
sults from oncology registries. We also used the interna-
tional Globocan database for comparative characteristics
[10]. It allowed us to compare cancer incidence and mortal-
ity in Kazakhstan with other countries and regions.

Results: According to the World Health Organization [1],
cancer incidence in Central Asia is higher than in other re-
gions. According to Globocan 2020 [10], the incidence in Ka-
zakhstan is 89 cases per 100,000 population. It is very close
to the rates in neighboring countries such as Kyrgyzstan and

Uzbekistan. The Almaty region’s rural population makes up
a significant part of its population. According to the latest
census [11], about 40% of the region’s population lives in ru-
ral areas. It is approximately 1.5 million people.

These settlements are distinguished by their ethnic
diversity, in which many Russians and other nationalities
live along with Kazakhs. In the Almaty region, 8,902 can-
cer patients are registered under dynamic control. In 2018,
the incidence rate was 1,670 (relative mass 123.0); in 2019,
1,700 newly diagnosed patients were registered (relative
mass 124.1).

Based on the overall cancer incidence rate in the Al-
maty region (Figure 1), the following «unfavorable” dis-
tricts are identified: Enbekshikazakh, Ili, Karasay, and Tal-
gar (marked red on the map), and “relatively favorable”
districts: Zhambyl and Uygur (marked yellow on the map),
and «favorable” districts: Balkhash and Raiymbek (marked
green on the map).

Zhambyl
District

Uyghur -
District

Kegen
District

Figure 1 — Differentiation of districts by overall cancer incidence

The cancer incidence among the population increas-
es with age. For example, in the US studies, over 60% of
cancer cases occur in people over 65 years [12]. Dividing
the population into age groups (0-17, 18-44, 45-64, 65+)
is important to analyze which age groups cancer is most
common. Analysis of age-related malignant neoplasm in-
cidence in 2019 showed the predominance of breast and
cervical cancer in age categories. That is: 40-49 age (Breast
cancer — 49 cases, cervical cancer - 19 cases), 50-59 age
(Breast cancer — 45 cases, cervical cancer — 30 cases), 60-
69 age (Breast cancer - 59 cases, cervical cancer - 20 cas-
es). Also, in the age category of 30-39 years (Breast cancer
- 19 cases, cervical cancer - 14 cases) (Figure 2). Although
cancer is more common in older people, blood cancer and
breast cancer are most common among young people.

Cancer occurs with different frequencies in men and
women. For example, lung and liver cancer are more com-

mon in men. And breast cancer is more common in women.
According to the World Health Organization, in 2020, breast
cancer was the highest among women worldwide [13]. In
the Almaty region, lung cancer is more common among
men, and breast cancer is in first place among women.

As of 2021, lung cancer accounts for 27% of all cancer
cases among men. Breast cancer in women accounts for
32% [14]. According to the study, the average age of pa-
tients diagnosed with colon cancer was 65.2 + 7.45 years,
and among men - 64.8 + 4.48 years, and among women
- 65.5 + 5.06 years. Age-related features of this disease
are characterized by reaching the progression threshold
even at 70 ages and older, with an increase for each sub-
sequent decade of the disease (Figure 3).

In the Almaty region, cancer incidence is distributed by
age group and gender. This data is crucial in differentiat-
ing the epidemiological situation and planning preventive
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measures and medical resources. In the age group from 0
to 17 years, the incidence in this group remains relatively
low, but some cancer cases, such as leukemia and central
nervous system tumors, are still registered. In 2021, about
30 cases of cancer were registered among children in Al-
maty region, which is less than 1% of the total. In 2021,
about 800 cases of cancer were registered. This is 32% of

the total incidences. Among the population over 65 years
old, this is the highest rate. Based on the results of the in-
cidence rate of rectal cancer by regions, the following can
be classified as “unfavorable” districts: Enbekshikazakh,
Zhambyl, and Ili; the “relatively unfavorable” districts in-
clude Karasay, Talgar, and Rayimbek; and the “favorable”
districts include Balkhash and Uyghur districts (Figure 4).
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Figure 2 — Breast cancer and cervical cancer incidence in the southern part of Almaty region, 2019
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Figure 3 — Colon cancer incidence in the southern part of Almaty region by age and sex

Based on the analysis of breast cancer incidences, a rat-
ing of «unfavorable” districts was identified: Enbekshika-
zakh, li, Talgar; “relatively favorable” districts: Zhambyl,
Karasay and Uyghur, and «favorable” districts: Balkhash
and Rayimbek (Figure 5).

The «unfavorable” districts in assessing the epidemio-
logical situation by the incidence of cervical cancerinclude
Enbekshikazakh, Karasay, and Talgar; “relatively favorable”
districts are Zhambyl, Balkhash, and Uyghur; and “favora-
ble” districts are Ili and Rayimbek (Figure 6).

It is known that the incidence of rural populations is in-
fluenced by socio-economic, environmental, medical-de-
mographic, and many other factors. During studies, we
have become convinced of the importance of lifestyle and
environmental risk factors.

However, it is hard to determine the exact impact of
each of them individually. Therefore, we adopted a differ-
entiated approach at the initial stage of this study. To be
completely sure of this, it is necessary to conduct an in-
dividual statistical development of data on the incidence

of rural residents based on the characteristics of their so-
cio-economic living conditions.

Many factors influence the development of malignant
neoplasms. These include environmental pollution, ra-
diation, rape conditions, hormonal changes in the body,
and industrial zones. Another reason is vitamin deficien-
cy. Genetics also plays a big role. One of the important fac-
tors in the development of the disease depends on age.
For example, the risk of developing colon cancer among
the population after 50 years doubles with each decade.
All these factors are due to appropriate preventive meas-
ures, which include vaccination against oncogenic infec-
tions. By influencing these risk factors, it is possible to re-
duce the incidence and mortality of cancer. Screening
coverage for cervical, breast, and colorectal cancer var-
ies by region in the region. The analysis showed that de-
spite a slight decrease in incidence rates and detection of
precancerous conditions, the mortality rate does not de-
crease significantly. The results of the district rating by the
level of general incidence of oncological diseases showed:
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in the “unfavorable” districts such as the Enbekshikazakh,
Ili, Karasay, and Talgar; in the “relatively favorable” districts

such as the Zhambyl and Uyghur, and “favorable” districts,
including the Balkhash and Rayimbek.
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Figure 4 — Rating of incidence of rectal cancer in the Almaty region
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Figure 5 — Rating of districts by incidence of breast cancer
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Figure 6 — Differentiation of districts by cervical cancer incidence
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The analysis and study of specialized literature showed
the relationship between various endogenous and exog-
enous risk factors affecting cancer development and the
risk of developing the disease. In rural areas, oncological
auras are a serious problem that requires attention. Com-
parative data from international studies again emphasize
the need to develop effective strategies to improve diag-
nostic indicators, improve the availability of medical care,
and implement preventive programs. This is especially
true for rural residents of the Almaty region. Such studies
can significantly improve health and reduce the incidence
of cancer.

As a model of a protective factor, the well-being of can-
cer patients can serve as a risk factor. Among women, in
most cases, household and socio-economic status as risk
factors can further affect the stage of cancer and the effec-
tiveness of therapy. Early diagnosis of cancer can increase
the life expectancy of the disease.

Conclusion: Analysis of current data on cancer inci-
dence and mortality provided by international and na-
tional sources shows that cancer remains one of the most
pressing and complex public health problems world-
wide. The results of epidemiological studies of cancer in-
cidence in rural areas of the Almaty region show alarming
trends, such as a steady increase in incidence and “reju-
venation” of cancer, especially among the working-age
population. In this regard, to effectively manage the sit-
uation and improve its epidemiological situation in the
region, it is necessary to focus the main work on stabiliz-
ing and further reducing the incidence among men and
preventing the intensive growth of oncological patholo-
gy among women.

Despite significant advancements in cancer diagnos-
tics and treatment, there remains a pressing need to en-
hance the prevention of known risk factors and improve
the organizational framework of cancer care. Raising pub-
lic awareness about cancer prevention methods and as-
sociated risk factors is crucial, particularly through wide-
spread information and educational initiatives targeting
rural communities. Enhancing access to medical servic-
es requires establishing mobile medical teams to conduct
preventive examinations in remote and hard-to-reach ar-
eas.

Efforts should address modifiable risk factors such as
smoking, poor nutrition, lack of physical activity, and ex-
posure to harmful environmental factors. Additionally,
greater emphasis should be placed on promoting regu-
lar preventive examinations and participation in screen-
ing programs for breast, cervical, and colorectal cancers.
These measures significantly increase the likelihood of ear-
ly detection.

Targeted interventions in high-incidence districts, in-
cluding Enbekshikazakh, lle, Karasay, and Talgar, under-
score the importance of localized efforts in expanding
and optimizing cancer screening programs. Such focused

strategies are essential for improving early diagnosis rates
and reducing cancer burden.
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AHJATIIA

AJIMATBI OBJIBICBIHIAFbBI AYBIJI TYPFBIHAPBIHBIH OHKOJIOI' US1JIBIK
AYPY-IMAHABIJIBIFBIH IIUAEMHAOJIOIUAJIBIK BAFAJIAY

JIZK. Opaxéaii', C.K. Kapaéanun', K.B. Illezupoaesa®, A.H. Aounxanosa’,
JK.B. Beiicenbunosa’, 3.H. Kycaivinosa’, A.K. Tekmanosa®

IMEBBM «KasakctaH-Peceit meauumHanelk yuueepcuteTis, Anmatsl, KazakctaH Pecnybnmkacs;
2«EHBEK MeanLMHACHI, KSCINTiK NaTONOrUs XeHe OHEPKSCINTIK SKONOMMs MHCTUTYThI» MekeMeci, Anmatel, KasakcTaH Pecny6nmkach;
KEAK “C. XK. ActheHansipos aTbiHgarbl Kasak ¥nTTblk MeauumHa yHusepeuTeTi’, AnMathl, KasakctaH Pecny6nmkach

Oszexminizi: Conevl scvinoapvl Kazaxcmanoa onkono2uanviy aypyrapoviy ocyi baikaiaovl. Byn maxeipvinmoly o3exminiei ayvliovik
Jrceprepoeci aypyovly cebenmepi MeH OUHAMUKACHIH 3epmmey Kadxcemminicine 6auranvicmol. Kazakcmannoly ayoanoapeiHoa OHKOLO-
2USTILIK, AYpYLapObl OUASHOCIMUKANAY, eMOey MeOUYUHAIbIK Kbl3MemmepOiy KOAHCemimOIiniciHiy momen OeHeellimen epexueneneoi. Me-
OUYUHATILIK, KOMEKMIY JCeMKINIKCi30iel, Kypoeni oneymMemmik-9KOHOMUKAIbIK HCA2OAULAp JHCOHe Kopudazan opmazd 3usinobl Gakmop-
1apObly acep emyi ayvli mypablHOAPbIH AYPYUAHObLIbIKKA 9Kenyoe. [lencaynvik cakmayoa muicmi backapy wewimoepin Kabulioay yulin
OHKONO2UANILIK AYPYULAHOBLIbIK OeHeelll MeH epeKulelikmepi mypaivl ceHimMOi depekmep Kascem. Onipoezi 3nudemuoi02usiiblK maioay
pecypcmapovl 6eny0i oymaiinanovipadsl. On ayvii mypablHOapbl YuliH OHKOJIO2UAIbIK KOMEKMIK KOAdcemiMOiniel Men canaceln dcaxcap-
myaa MymMKinOIiK Oepedi.

3epmmeydin maxcamol — Animamol 0OIbICIHBIY AYbLI MYPSbIHOAPBIHBIH, OHKOIOSUSIbIK AYPYULAHOBLIbIZbIH SNUOEMUOLOLUATBIK 6a2ana).

Mamepuanoap men d0icmep: Aimamol 0OIBICHIHBIY OHKOLOSUSIIK KbI3MEeMINIY KopcemKiumepine, Kamepii iCikmepmen ColpKammany-
WbLILLK, OOULIHULA MAMEPUANOAP MEH KOPCEMKIUMepee Cmamucmukaiblk 640ey Jcypaize omvipbln, CKpuHunemix bazoapramansiy (2015-2020
JHCoHC.) HOMuUICenepi OOUbIHWA PempPOCneKmuUemi maioay #cypaizinoi

Homuosicenepi: maxganaoa aypyuwiayovelx hen Kamepai icikke Oeilinei dcazoaiiniapoviy azoan memeHnoeyine Kapamacman, oaim-scimim
atimapnvlkmai memernoemeumini kepceminzen. Kamepnui icikmep0in sicannel aypyulayoulivizsl O0UbIHULA AYOAHOapObl capaiayosl maaioay"
Koaaucwulz "ayoanoapea Enbexwixasax, Ine, Kapacau swcone Taneap," canvicmoipmanst mypoe Koaaiicoi3" JKambwin scone Yievip; an "Ko-
aatinvl” Bankaw scone Patibimbex ayoanoapsi sacamamvlibli AHblKmMaowsl. Animamol 001blcblHOa Kamepai icikmepmen aypyuanobliblKnbly
b6apnvlK 0epiik mapaiybiHblH apmysl eHoeKke Kabiiemmi Xauivlk apacblHod JHeaz0auiapobliy KOOeiMeH JdeoHe aypyoblH dcacapybvimer odatl-
AAHBICMYL.

Kopvimuinowvi: Anmamor 00161CbIHbIY AYbLL MYPebIHOAPBIHbIY KAMeEPT iCIKmepMeH aypyulayoblibleblHbly CUNAmvl MeH ypoicmepin snude-
MUONOSUSATBIK, 3ePIIMeE)Y HOMUICENEPIH JICATNBLIAY HCA20Atobl 032epmy OOUbIHUA OACKAPYWbLIbIK Kyui-dicicepOiy Heeizel bazelmmapuii my-
AHCLIPBIMOAY2a MYMKIHOIK Oepedi. Anmamul 001bicbl OOUbIHWIAG Kamepi iCiK  aypybl OOUbIHWA aypYulanOblabl KOPCemKiuiniy ocyine Hazap
ayoapy Kasicem (ocy Kapkvinvl — 0,5%). Anmamer 0b6avicvinda Kamepai icikmepmen aypyuayoblivlk OapavlK mapaiyvlHa Kapatl XaiblKmbly
enbekke Kabintemmi 0ONI2IHIK aypyuanObliblablHbly KAPKbIHObL 6CyiHe, oHbly "cacapyvina” daiinanvicmel. Condvikman 40-60 scac apanvi-
2bIHOA2bl ANOBIH-AILY JCOHE epme OUASHOCIUKA JIcOo2apbl KAYinmi monmapobwiy KajablnmacyblMer aypyuayobliblk NeH o1iM-JCImiMHiY momeH-
Oeyine oKenyi kepex.

Tyiiinoi co30ep: xanvikmoiy OeHCaynvlevl, aAypyuayoblIblK, SNUOEMUOIOUANBIK DA2ANAY, CKPUHUHS, OHKOLOSUSIbIK CAKMbIK, AN0bIH ATy,
Kamepai icikmiy epme OUA2HOCIMUKACHI.

AHHOTANUS

SGIMUJIEMHUOJJIOI'TYECKASA OHEHKA OHKO3ABOJIEBAEMOCTH CEJBCKOI'O HACEJIEHU S
AJIMATHHCKOM OBJIACTH

JLIK. OPAKBAﬁi, C.K. KAPABAJINH', K.B. IIETHPBAEBA', A.H. A/TH/IXAHOBA',
JK.b. BEHCEHBHHOBA? 2.H. KYCAHBIHOBA®, A.K. TEKMAHOBA*

'HYO «KasaxcraHcko-Poceuickiit MeanumHekni yHuBepeuTeT, Anmartsl, Pecnybnuka Kasaxcrak;
HAO «Kasaxckuii HauMoHanbHbIi MeauumHckuin yHusepeutet um. C.1. Acerausposa», Anmarsl, Pecnybnnka Kasaxcran

Axmyansnocms: 3a nocieonue decamuiemus 6 Kazaxcmane nabuoodaemcs pocm OHKOI02UYECKUX 3a001e8AHUL, YMO CIMAHOGUMCS
cepbe3Holl MeOUKo-CoOYUaIbHol npooiemou. AKmyaibHoOCmb Mol membvl 00yCl081eHA HeOOXOOUMOCMbIO UCCIe0068AHUA NPULUH U OU-
HAMUKY 3a0071e6aeMOCmu 8 pa3NUYHbIX PeSUOHAX, BKAIOUAS celbCeKyio mecmnocmb. Ceabekue pationvt Kazaxcmana omauuaiomes bonee
HU3KUM YPOBHEM OOCMYNHOCIU MEOUYUHCKUX YCILYe, GKAI0UA OUASHOCTUKY U edenie OHKoIo2udeckux 3abonesanuil. Heoocmamounoe
MEOUYUHCKOE 0OCTYICUBAHUE, CTLOICHBLE COYUANLHO-IKOHOMUYECKUE YCI0BUS U BOZMOICHOE BO30€liCEUe PEOHbIX PAKMOPO8 OKPYICA-
ouell cpedvl 0eaarom ceibCKoe HaceaeHue bonee YA36UMbIM neped 3a001e8aHUAMU, BKAIOUAs PaK. [ npUHAMuU A0eK8aAmHbIX YNpas-
JIeHYeCKUX peuleHuil 8 30pasooxXpanenuu Heodxo0umbl 00cmosepHvie OanHble 00 YPoBHe U 0CODEHHOCMAX OHK03ab0aesaemMocmu. Dnuode-
MUONOUHECKUL AHATU3 8 pA3pe3e PeUOHA NO36OIUM ONMUMUIUPOBATNb PACHpedeNeHUe PECyPCO8, YIYUUMUNMb OOCMYNHOCMb U KA4eCm8o
OHKOJI02UYECKOU NOMOWU Ol CeNbCKO20 HaceneHus AImamunckou obaracmu.

Llenb uccnedosanusn — HnUOEMUOIOCUYECKASL OYEHKA OHKO3A00Ie8AEMOCMU CeNbCKO20 HACeNeHUs AIMAMuHCKoU obaacmu.

Memoowt: I[Iposeden pempocnekmueHsill AHAIU3 NOKA3AMeNell OHKOLOSUYECKOU CAYHCObl ATMAMUHCKOU 061acmu, MaAmepuaios no
3abonesaemocmu 310KavecmeenHbiMU H08ooOpaszosanuamu (3HO) no pesyromamam ckpununeogou npoepammul (2015-2020 22.) u cma-
mucmuueckas oopabomka nokazameinei.
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Pesynvmamor: Hecmomps na nebonvuioe crudicenue 3a601e6aemocmu i npedparKosblx COCMOSHUL, YPOB8EeHb CMEPMHOCHU OM 310Kd-
YyecmeeHHbIX HOB00OPA308AHUU CPEOU CeNIbCKO20 HaceaeHUs AmMamunckoll 00aacmu cyuwecmeeHo He CHudicaemcs. Ananus pandcuposa-
HUsL pationoe no oowell 3a601e6aeMoCmu 310Ka4eCmeeHnblX H08000PA306ANUU BbIAGUN, YO K «HeOIA20NOLYUHbIMY PAUOHAM OMHOCAMCS
Enberxwuraszaxckui, Unutickuti, Kapacaiickuti u Taneapckuil; k «omHocumenvHo 01azononyunvimy — Kamobviickuii u Yiieypekuil; a k
«bnazononyunvim» — banxawckuii u Pauvimbexckuil. Pocm 3abonesaemocmu 310Ka4ecmeenHblX H08000PA3068aAHUL NOYMU 6CEX JIOKANU-
sayuil cpedu HaceneHus ATMamunckol 001acmu c8A3aH ¢ ygeaudeHuemM Yucia ciyiaes cpeou mpyoocnocoOH020 HaceaeHUsl U OMOA0HCe-
Huem 6one3Hu.

Baknwuenue: ObobweHue pe3yibmamos 3MUOEeMUOTIOULECKO20 UCCIeD08AHUS XapaKkmepa U meHOeHYuUll 3a001e6aeMocmiu 310Kd-
YeCmeeHHblX HOBOOOPA308ANHUU CENIbCKO20 HACENeHUs ANMAmunCcKou 06aacmu no3eonsem COpMyIuposams 0CHOGHbIE HANPABIEHUS
YNPABIEHUEeCKUX YCUIUL No uzmenenuro cumyayuu. Heobxooumo obpamume snumanue na pocm noxazameis zabonesaemocmu 3H no
Anmamunckoii obnacmu (memn npupocma — 0,5%). 3a6oreeaemocme 3HO 6 Anmamurnckoii obracmu npaKkmuiecku 6cex N0KaIU3ayul
00ycn061eHaA UHMEHCUBHBIM POCIOM 3a00]e6aeMocmu mpyoocnocoOHol yacmu Haceienus, ee «omonoxicenuemy. Illosmomy npopunax-
MuKa u pannssn ouaznocmura 6 eozpacme 40-60 nem ¢ popmuposanuem epynn nogvlUUeHHO20 PUCKA OONHCHA BECMU K CHUICEHUIO 300~
1e6aeMoCmu u cCMepmHOCmU.

Kniouesvie cnoga: 300posve nacenenus, 3a001e6aeMoCmy, INUOCMUOIO2ULECKAS OYEHKA, CKPUHUHZ, OHKOHACMOPOICEHHOCHb, NPO-
Gunakmura, panHasn Oua2HOCMUKa paxa.
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