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ABSTRACT

Relevance: Colorectal cancer (CRC) is the leading cancer in yearly morbidity and mortality. WHO forecasts that 2030 CRC incidence will
exceed 2.2 million cases yearly, and mortality will increase to 1.1 million yearly. More than 3,000 new cases of colorectal cancer are detected
annually in Kazakhstan. In disease control, it is necessary to develop preventive measures as much as possible. Preventive measures play a crucial
role in reducing mortality from this disease. One of the most critical issues is the lack of public awareness about the disease.

The study analyzes the global experience in preventing colorectal cancer to develop measures to raise public awareness.

Methods: A continuous search was performed in the PubMed, CrossRe, Scopus, and Cochrane databases for 2013-2023 for the keywords
“colorectal cancer,” “risk factors,” “public awareness,” “medical literacy,
articles and 500 abstracts were reviewed.

Results: The problem is aggravated by the fact that among patients with an oncological diagnosis, patients with colorectal cancer, or patients
with a confirmed diagnosis of the disease, there is insufficient information about this disease, and they neglect preventive measures. Firstly,
we insist that the population is not fully aware of the responsibility for their health (this is influenced by a false sense of shame and insufficient
awareness of the disease), and secondly, primary prevention is essential. Accordingly, it is necessary to increase the effectiveness of screening
programs, improve awareness, and organize full-fledged assistance from the state in disease control.

Conclusion: Colorectal cancer is an urgent disease that occupies an essential place in Kazakhstan’s list of oncological diseases. Due to the
increased awareness of the population about this disease and the correct solution to prevention issues, it will be possible to reduce the incidence
among patients. In this regard, it is necessary to widely disseminate information about the disease among the population and increase patients’
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responsibility for their health.
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Introduction: Colorectal cancer (CRC) is the lead-
ing cancer in the most common non-contagious dis-
eases of the last 20 years. Colorectal cancer control is
becoming increasingly important and challenging to
solve. In particular, among socially significant diseases,
cancer incidence ranks second after cardiovascular dis-
eases. Colorectal cancer ranks second in men and third
in women in prevalence worldwide. According to statis-
tics, cancer is more common in men than women. The
disease got younger in recent years. A decade or more
ago, cancer was frequent in people over 65, and now it
is common below 50. However, the bold reforms of the
state in health control are decisive and vital for disease
prevention. In particular, thanks to the regular organi-
zation of screening measures and the public awareness
that these measures will be effective, it will be possible
to prevent the disease early.

The study analyzes the global experience in pre-
venting colorectal cancer to develop measures to raise
public awareness.

Materials and methods: A search was performed us-
ing PubMed, CrossRef, Scopus, and Cochrane databas-

es for 2013-2023, publications of the world scientific lit-
erature on the risk factors of CRC and their prevention
and on the issue of determining the degree of public
awareness were studied. A continuous search was used
for the keywords “colorectal cancer,” “risk factors,” “pub-
lic awareness,” “medical literacy,” “morbidity,” and “pre-
vention.” More than 75 scientific articles and more than
500 theses were reviewed.

Results: Colorectal cancer (CRC) consistently ranks
third in the structure of cancer cases. There is a tenden-
cy to increase the morbidity of CRC in people under 50.
The WHO considers colorectal cancer the third most
common after lung and breast cancer (1.9 million cases
in 2020). It accounts for 10.2% of all tumor types world-
wide and is the second leading cause of cancer mor-
tality (935 thousand cases in 2020). WHO forecasts that
2030 CRC incidence will exceed 2.2 million cases yearly,
and mortality will increase to 1.1 million yearly [1]. More
than 3,000 new cases of colorectal cancer are detected
annually in Kazakhstan. Colorectal cancer (CRC) screen-
ing has been carried out in Kazakhstan since 2011. Every
year, as part of CRC screening, about 850-980 thousand
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men and women are examined at 50-70 years old. How-
ever, over the past 4-5 years, there has been a decrease
in CRC detection from 6 to 3 cases per 10,000 screened
patients, an increase in colonoscopy rejection with pos-
itive tests, and, as a result, an increase in missed CRC de-
tection cases.

The low awareness of the male population should be
noted in matters of awareness of the symptomatic and
prevention of colorectal cancer [2]. The International
Agency for Research on Cancer considers that the high-
est incidence of CRC is observed in Australia, New Zea-
land, North America, Europe, and Japan. The lowest is
in Asia and Africa (India, Oman, Pakistan, Algeria, etc.),
which may be due to changes in lifestyle and diet pat-
terns of the population. It is due to the need for timely
diagnostics, the low economic potential of these coun-
tries, and the poor quality of the information provid-
ed. In regions where the highest level of CRC morbidi-
ty is determined, morbidity trends are multidirectional,
so CRC morbidity is stabilized in Europe and declined in
North America [3-5]. A statistical analysis of epidemio-

logical data from 2015-2020 showed that CRC morbidity
and mortality are heterogeneous and vary in countries
with high and low human development indices (HDI).
According to these data, the division of countries into
three groups was carried out: in the first group, there is
a tendency to increase morbidity and mortality simulta-
neously; in the second group, thereis an increase in mor-
bidity but a decrease in mortality; in the third group -
a decrease in morbidity and mortality [6].

Lifestyle-related risk factors make a dominant con-
tribution to the increase in CRC frequency. However, ge-
netic predisposition plays a minor role (about 30% of
CRC cases are classified as genetically deterministic) [7].
Several epidemiological control studies data confirmed
it. It has been shown that CRC is more common in coun-
tries with a “Western lifestyle” (low dietary fiber con-
tent, mainly refined foods, high percentage of red meat
consumption). In addition, some countries with a low
CRC at first (Vietnam, India) can note their growth after
economic growth and adaptation to the “Western way
of life” [8].
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Figure 1 - Cartogram of standardized indicators of global colorectal cancer
(GLOBOCAN 2020 data, both sexes, all ages) [9]

CRC primary prevention aims to prevent the disease
by eliminating modifiable risk factors. These include
consuming foods rich in dietary fiber and ballast, a sed-
entary lifestyle, excessive consumption of refined fats
and red meat, smoking, alcohol abuse, and obesity [10].
A diet rich in dietary fiber (rich in vegetables and fruits)
is the most studied protective factor about the devel-
opment of CRC, characterized by a decrease in the inci-
dence of about 40%. However, the role of this factor in
CRC prevention of different localization is different: it is
effective in preventing proximal CRC. It practically does
not change the anus cancer morbidity.

On the other hand, eating large amounts of red
meat and refined fats increases the risk of developing

CRC [11]. Smoking increases the risk of CRC twice and
gives a poor standard of living [12]. Data on the impact
of alcohol consumption on the morbidity and mortal-
ity of CRC vary among the authors. It has been shown
that an increase in the incidence of CRC (distal and
proximal localization) is associated only with exces-
sive (more than 23 g per day) consumption of alcohol,
moderate and moderate use of which is not associat-
ed with an increase in the incidence [13]. The probabil-
ity of the occurrence of CRC in drinks consumed dai-
ly was studied. Drinking chlorinated water for 30 years
increases the risk of colon cancer by 1.4 times [14]. In-
flammation also plays a vital role in the pathogenesis
of CRC: activation of inflammatory signaling pathways
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is fundamental, the most important of which is the sig-
naling pathway regulated by the transcription factor
NF-kB; methylation of several sensitive genes in which
cytokines (especially tumor necrosis factor) play an im-
portant role [15]. However, bad diet, obesity, smoking,

alcohol intake, toxins exposure, and infectious diseas-
es activate signaling inflammatory pathways. The au-
thors of reports published in recent decades indicate
that inflammation plays an essential role in all stages
of malignant cell transformation [16].
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Figure 2 - Cartogram of standardized global colorectal cancer mortality
(GLOBOCAN 2020 data, both sexes, all ages) [9]

Many authors consider that the level of physical ac-
tivity is of great importance in preventing CRC. For the
first time in an experiment in mice in 1952, a decrease in
the risk of HPV of various localizations, including CRC,
was observed with increased physical activity [17-18]. A
meta-analysis of 52 studies showed that physical activi-
ty reduced the risk of CRC by 20-30%. At the same time,
the authors indicate that even a small load (walking 3-4
hours a week) contributes to a decrease in risk by more
than 15% [19]. The main mechanisms of a mobile life-
style’s preventive effect are stimulating the motility of
the gastrointestinal tract and preventing obesity [20].
Various meta-analyses and systematic reviews discuss
screening programs’ role in preventing CRC incidence
and mortality. In part of the studies, CRC screening has
been shown to reduce both the incidence and mortality
from cancer. However, the authors of many works note
that screening programs can reduce mortality but not
the incidence of CRC [21].

There are invasive screening methods (colonosco-
py, sigmoidoscopy) and non-invasive (stool and blood
tests, radiation examination methods). Fecal occult
blood tests are often used: (JFOBT and FIT. Gfobt) or
guaiac occult blood test (guaiac fecal occult blood test)
is based on the determination of heme peroxidase ac-
tivity in feces. This method is one of the most studied,
used since the 1970s for screening in many European
countries (Croatia, Portugal, Finland, etc.). The advan-
tages of the test include low cost and ease of execution.
To increase the effectiveness of Gfobt, its highly sensi-

tive modifications — Hemoccult Sensa and Hemoccult
ICT- have been developed, making it possible to detect
low hemoglobin concentrations. According to different
CRC results, the sensitivity of different Gfobt tests var-
ies from 31-63%, and the specificity is 92-96%. Colonos-
copy is the “gold standard” for CRC screening with high
sensitivity and specificity [22-24]. Precancerous signifi-
cant intestine diseases include one or more adenomas
(polyps) of the large intestine, nonspecific ulcerative
colitis, and Crohn'’s disease. Detecting polyps is vital in
cancer prevention, as colon cancer often develops from
polyps. The risk of a colon polyp becoming cancerous
is high: in a polyp less than 1 cm in size — 1.1%, 1-2 cm -
7.7%, more than 2 cm - 42%, in the middle — 8.7% [25].
Risk factors include whether the patient’s age is over 50
years, if he has previously suffered from female geni-
tal and breast cancer, or if he has colon cancer. Time-
ly detection of colorectal cancer involves early diagno-
sis, that is, in the absence of all clinical manifestations
of the disease and preclinical stages. Screening or early
detection of colorectal cancer is done through the fin-
ger, endoscopic, and hemocult tests. About 70% of all
rectal carcinomas are detected by a finger examination
of the rectum.

Therefore, digital rectum examination is manda-
tory in preventive examinations by a gynecologist,
urologist, and doctors of other specialties. When us-
ing modern flexible sigmoidoscopes with a length of
60 cm, it is possible to detect 55% adenoma and car-
cinoma of the de novo developing Sigmoid and rec-
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tum. The sensitivity of this method is 85%. The Ameri-
can Association of Doctors recommends performing a
sigmoidoscopy every 3-5 years from age 50 in people
who do not complain of intestinal dysfunction. Howev-
er, the possibility of using these methods for extensive
screening seems doubtful due to their complexity and
high cost. Therefore, most oncologists recommend
limiting themselves primarily to these examination
methods among people with increased risk factors for
colorectal cancer [26-27]. The primary and early symp-
tom of colorectal cancer is the appearance of blood in
the stool. That is why the fecal occult blood test is a
“classic” test used to diagnose colon and rectal cancer
early. To date, it is considered a laboratory study rec-
ommended for annual examination for the timely di-
agnosis of colorectal cancer in all people over 50 [28].
Patients face multifaceted problems resulting from
the disease due to a lack of awareness of CRC risk fac-
tors and symptoms [29]. Research has shown that rais-
ing awareness of CRC in the general population and
participating in cancer screening early treatment may
increase opportunities for disease control, decrease
prevalence, and increase survival [30].

Discussion: It was mentioned above that the main
event in colorectal cancer control is a preliminary ex-
amination. In this regard, the implementation of
screening programs in the country’s healthcare sys-
tem is supported as much as possible. As a result, we
can detect malignant diseases promptly, reducing the
mortality rate from diseases. Scientific articles in the
literature review show that colorectal cancer is increas-
ing over the years, is getting younger, and is more
prevalent in men than women. Adopting a healthy life-
style, as well as a healthy diet, reduces the risk of CRC.
Territorial levels of incidence of malignant neoplasms,
including CRC, showed that there are regions that are
leading in terms of annual incidence indicators (Pavlo-
dar, Kostanay, North Kazakhstan, East Kazakhstan, Kar-
aganda regions), which determines the need for active
primary and secondary prevention of CRIl in these re-
gions, as well as the work of other specialists. At the
same time, the South Kazakhstan region, Kyzylorda,
and Mangistau regions gave meager rates of CRC inci-
dence not only by the country’s standards but also on
a global scale. However, these indicators may be lower
due to other factors.

There are changes in indicators due to false feelings
of shame, lack of timely examination due to incorrect
information, etc. As noted, screening measures are es-
sential to prevent CRC mortality and morbidity. The
following simple rules can be included in the screen-
ing measures. On the day of the procedure, the num-
ber of patients who refused a colonoscopy and those
who gave consent but changed their minds during the
procedure should be recorded. According to the cal-
culations, on the day of the procedure, the number of
cases of cancellation of the consent to the study should
be less than 5%, and during the study — less than 1%
of cases of cancellation of the consent. The screen-

ing program must also guarantee compliance with the
consent procedure; it should include a detailed ex-
planation of the essence of the upcoming study and
the need to prepare for it, as well as a discussion of
all the risks and benefits associated with conducting
the study. Patients should also be aware that a severe
illness can be missed and that early and late compli-
cations are very likely. After the examination, patients
should be allowed to consult directly 24 hours a day
in case of complications after the procedure. In the
study, people can deny their consent. In addition, pa-
tients should be informed that there are cases in which
the study cannot be stopped immediately (for exam-
ple, during a polypectomy cycle). Cases of cancellation
of the agreement must be recorded and taken into ac-
count in the screening program. It is necessary to care-
fully periodically monitor the following indicators: the
level of participation in the screening program, the or-
ganization of re-screening, and subsequent examina-
tion of patients with positive screening results.

In the context of an increase in the incidence of
colorectal cancer CRC and its tendency to “rejuvenate,”
it is essential to improve the quality of endoscop-
ic studies that reduce the incidence of CRC. Current-
ly, the main obstacles in Kazakhstan are such prob-
lems as low awareness of the population about CRC,
a low percentage of prescribing hidden blood tests by
outpatient doctors, insufficient high-quality colonos-
copies, and the lack of unified national recommenda-
tions for managing patients with suspected CRC. Ear-
ly colon and rectal cancer diagnosis today is crucial in
minimizing cancer mortality risk. It should be borne in
mind that this is available to all people who come to
undergo an examination. In addition, colorectal can-
cer is more accessible to treat than many other can-
cers. The probability of successful cancer treatment at
an early stage is more than 80%. Priority should be giv-
en to developing and disseminating structured educa-
tional programs among representatives of the public,
supply and medical institutions, politicians, and polit-
ical leaders.

Conclusion: In conclusion, we can point out the fol-
lowing recommendations for preventing cancer:

- Effective educational programs are applied appro-
priately for each participant, and the development and
dissemination of cheap, easy-to-use, non-troublesome
clinical methods.

- It is essential to develop colorectal cancer screen-
ing as part of general preventive medicine, promoting
screening on a national and regional scale.

— It is necessary to determine the target group of
the population - for example, asymptomatic men and
women of a certain age with risk factors (e.g., family). In
addition, the decision to conduct screening for colorec-
tal cancer should be based on the assessment of the
prevalence of this pathology among the population be-
ing screened, as well as the screening strategy (the tests
being carried out, the frequency of their conduct, the
age of the subjects), the recommendations of the rel-
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evant medical guidelines, the availability of resources,
the degree of risk and the cultural level of the popula-
tion. In this regard, supporting reputable specialists, ac-
tive segments of the population, and the media is espe-
cially important.

Take up the assessment of the feasibility of the pro-
posed program- the availability and allocation of re-
sources (financial, personnel, diagnostic equipment). It
is essential to assess the population’s particular cultur-
al and linguistic characteristics. It is necessary to identi-
fy the places of screening and ensure interconnection
(training and training) with doctors who carry out the
examination (general practitioners, etc.) and with the
groups of the studied population.

Developing and disseminating patient-oriented
screening guidelines, diagnostic methods, treatment,
and monitoring is essential. It is necessary to involve pa-
tients in the screening program and improve the meth-
ods of their further monitoring. Future research should
include all recommended screening methods to under-
stand patient preferences in colorectal cancer screen-
ing. The recommended methods for screening for
colorectal cancer vary depending on their effective-
ness, safety, cost, and usability.
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AHJATIIA

KAPAFAH/IbI OBJIBICHI XAJIKBIHBIH KOJIOPEKTAJIbAbI KATEPJII ICIKITEH
CBIPKATTAHY )KOHE OHBIH AJIIBIH AJTY MOCEJIEJEPI BOMBIHIIIA
XABAPIAP BOJIY JIOPEXECI:
9JIEBUETKE HIOJY

A.M. Myman'
«Kaparanabl MeaunumHa yHusepcuteTi» KEAK, KaparaHgsl, Kasakctan Pecny6nukace

O3zexkminizi: Oukono2usiivlK aypyiaposiy miziminoe koiopekmanvovl Kamepii icik (KKI) owcoln cailblh aypyuanobliblk JcoHe o1im-
Jrcimim kopcemriwimepi OOUbIHWA dcemeKi OpbiHdbl Albin Keaeodi. [ynuescysinix oencayuvik cakmay yuvimoinviy (JAY) andvin ana
bonxcamoapsl botbinwa, 2030 xcvinza Kapai konopekmanvowl Kamepii icik (KKI) aypywanoviael sxcvlnvina 2,2 MAH-HAH acaobl, Al O1iM-
arcimim gmcwinvina 1,1 man-2a oeilin apmaovl. Kazakemanoa scwln catiblh Konopekmanvovl Kamepii icikmiy 3000-nan acmam scana srcaz-
oativl aHbIKManaovl. Aypymen Kypecme npo@uiakmuKkaibly ic-uapaniapovl 6apelniud 0amvimy Kepek. An0blH any wmapaiapoli KOiOAHy
amanzaan depmmeH OOAAMbIH OLIM-HCIMIMOI azaumyoa wewyui ponce ue. Onvly iwinOe2i Maybl30bl MOceaenepOiH OIpi — XaNbIKMbLH Aypy
mypanvl HCemkinikciz aknapammanybl.

3epmmeydin maKcamol — Koi0peKmanbObl Kamepii icikmen O01ambiH ColPKAMMAHYULLLIbIKMbLY AL0bIH ALy OOUbIHWA O1eMOIK Mo-
HCipubeHi natoaiana omulpsin, XaiblKmsl AKNAPAMmManoblpyObl ApMMmulpy YULiH KOIOAHbLIAMbBIH IC-UaAPaiapobl YCblHY.

Aoicmepi: 2013-2023 scvinoapoazer PubMed, CrossRef, Scopus socone Cochrane depekkopiapvlHan «KOJLOPeKmaibObl Kamepii iCiky,
«Kayin paxmopnapuvly, «xaivlKmully Xadapoapavlebly, «KMeOUYUHALBIK, CAYAMMBLIbIKY, «CHIPKAMMAHYUBLIbIKY, «AI0bLH YY) KIIM c030epi
botibiHwa y30ikciz i30ey naudananvinovl. Homuowcecinoe 75-men acmam avinvimu makaranap men 500-oen acmam mesucmep Kapaiosi.

Homuoiwcenepi: Onkono2usnnvl Ouaznoszvl 6ap Haykacmapowvly, KOLopekmanboi Kamepi iCiknen ayblpamuvii nemece aypy OuacHo3bl
pacmanean HAyKAcmap apacelhod amaiean 0epm mypaisl JICemKilikmi mypoe aknapam aiblHOa2anbvl JcoHe an0bli ALy Wapaiapbiia
HeMKYpauivl KapaumelHObIKmMapel — moceaeHeHi ywvikmoipezan. Cebebi, OipiHwioeH, XaiblKmoly 03 0eHCayabliabl al0blHOA HayanKep-
winikmi monvlk cesinbeyi (ozan op mypii cebenmepOoiy ocep emyi: dcaniz2an ysam ce3iMi, MoAblKKAHObl aKnapammanoay), eKiHuioeH,
npogpunaxmurada GipiHwinix anovii aryobly Mayel30vl exendiein area mapmamei3. Colikecinule CKpUHUHZMIK 6a20apiamanapobiy Ho-
muoiceniniein apmmaolpy, aknapammanyobl JHceminodipy dicone oepmnen Kypecme MemieKem mapanbiian moablKKaHobl KOMeKmi yiubim-
oacmulpy Kepex.

Kopovimuinowi: Konopexmanvoi kamepai icixk — Kazaxcmanoazol onkono2usnlx aypynaposiy miziminoe mMansi30bl OpblHObL AJIAMbLH,
e3ekmi depm 601bln Mabwvliadel. Xanvlk apacblHOa amaizan aypy mypaisl Xxabapoap 00a1y0bl apmmulpy HCoHe AN0bIH ANy MoceNelepiH
Oypbic wieury apKblivl, HAYKACMAp apacblHOdebl aypyuayobliblKmel azaumyaa MymKinoix myaoul. Ocel opaiioa aypy mypaisl aknapam-
Mol XANIK APACLIHOA KeHIHEeH Mapamy COHbIMeH Kamap, HayKacmapOobly 03 0eHCayiblebl dl0bIHOA JHCAYANKEePULILIZIH apMmMbLPY KAdICem.

Tyitinoi ceszoep: Konopekmanvovl Kamepii icik, Kayin ¢axmopiapsel, XaiblKkmsiy xabapoap 60nysl, MeOUYUHATbIK CAYAMMBLIbIK,
aypyuanovLIblK, Al0blH-AIL).

AHHOTADUSL

CTEINIEHb UTH®OPMHUPOBAHHOCTU HACEJIEHU S KAPAFAHI[I/IHCKOﬁ OBJIACTH
1O BOITPOCAM 3ABOJIEBAEMOCTHU U ITPOPUJIAKTUKHU KOJIOPEKTAJIBHOI'O PAKA:
OB30P JITUTEPATYPbI
A.M. Myman!

"HAO «MepuumHckmit YHuBepcuTeT KaparaHasi», Kaparanaa, Pecnybnuka KasaxcTaH

Axmyanvrocms: B cnucke onkonocuueckux 3aboneganuil koropexmanvHuli pax (KPP) edceco0no 3anumaem auoupyroujue no3uyuu no
nokazamenam zaboneeaemocmu u cmepmuocmu. Ilo npeosapumenvnvim npoerozam BO3, k 2030 200y 3abonesaemocms KP npegvicum 2,2

84 Oncology and Radiology of Kazakhstan, Ne3 (69) 2023



X

&CQ)KBZ'OR LITERATURE REVIEWS

MIH 8 200, a cmepmuocms yeeauuumcs 00 1,1 min 6 200. Escecoono 6 Kasaxcmane gvisisnsiemces 6onee 3000 nosvix ciyuaes KPP. B bopwvbe ¢
60713110 HEOOXOOUMO MAKCUMATLHO PA38UEAMb NpOduiakmuyeckue meponpuamus. Ilpumenenue npoguiakxmuueckux mep uepaem pewaro-
WYI0 PONIb 8 CHUMCEHUU CMEPMHOCIU O 0aHH020 3abonesanus. OOHA U3 CAMBIX 8AACHBIX NPOOIEM — HEOOCTNAMOYHAS UHPOPMUPOBAHHOCTIb
Hacenenus 0 Oone3HU.

Llenv uccnedosanus — npeonodcums mMepol O NOBLIUUECHUIO 0CEEOOMAEHHOCNU HACENCHUS HA OCHOBE U3YYEHUsL MUPOBO2O ONbIMA NPOPDU-
JaKMuKY 3a6071e6aeMoOCmu KOI0PEKMAIbHbIM PAKOM.

Memoowi: B 6azax dannvix PubMed, CrossRe, Scopus u Cochrane 3a 2013-2023 22. 6bin nposeden HenpepvieHblil NOUCK NO KIHUEBbIM
CIOBAM «KOJIOPEKMANbHLIIL PAKY», «(AKMOPLL PUCKAY, «OCBEOOMIEHHOCHb HACENCHUSY, «KMEOUYUHCKAS CPAMOMHOCIbY, (3A0071e6aeMOCHIbY,
«npogpunakmuray. Bceeo 6vino usyueno 6oaee 75 nayunvix cmameii u 500 me3ucos.

Pesynomamor: Ilpobnema ycyeyonsemces mem, ymo cpedu 60IbHbIX ¢ OHKOIOZUYECKUM OUA2HO30M, 60abHbIX KPP unu nayuenmos ¢ noo-
meepoicoennvim ouaenozom KPP nedocmamouno ungpopmayuu o 0annom 3a001e8anuu, u oHu npenedpeeaiom npopuiakmuieckumy Mepamu.
Bo-nepebvix, mbl nacmausaem na mom, umo naceienue He NOIHOCHbIO 0CO3HAENn OMEEMCMBEHHOCHIbL Neped CEOUM 300POBbEeM (HA MO GAUSIOM
Paznuunble NPUYUHBL: JIONHCHOE YYECHIBO CMbLOA, HEOOCMAMOYHOE 0C8e0OMAEHHOCIb 0 DONE3HU U MAK Odllee), d 60-6MOPbIX, NePEUUHAs NPO-
Gunaxmura sasicna. Coomeemcmeento, HeoOX00UMO NOGLICUMb Pe3VIbMAMUSHOCb CKPUHUHZOBLIX NPOSPAMM, YIVHULUMb UHDOPMUPOBAH-
HOCHb U OP2AHUZ0B8AMb NOTHOYEHHYIO NOMOUWb CO CMOPOHbL 20CYOApcmea 6 bopboe ¢ 601e31bIO.

3aknrouenue: KPP sgnaemcs akmyanbhvlm 3a601e6anueM, 3aHUMAIOWUM BAICHOE MECIO 68 CNUCKe OHKONIo2udeckux 3abonesanuti Kaszax-
cmana. Bnaeodaps nosviuenuio océedomarennocmu Haceienus 0 OAHHOM 3a00J1e8aHUL U NPABUTLHOMY PEUEeHUI0 8ONPOCO8 NPOPUIAKMUKU,
NOABUMCA B03MONCHOCINb CHUSUMNb 3A6071€8AeMOCb cpedu DONbHBIX. B 9moil ¢é43u Heobxo0umo wupoxoe pacnpocmpanenue un@popmayuu o
3a001e6anuU cpeOU HACeNeHUs, d MAKIICe NOGbIULEHIE OMBEMCNBEHHOCMU NAYUEHIN08 neped COOCMBEHHBIM 300POBbEM.

Kniouesvire cnosa: Konopexmanohuiii pak (KPP), hakmopwl pucka, oc6edomMaeHHOCMb HACeleHUsl, MEOUYUHCKAsL 2PDAMOMHOCTb, 3a60/1e-
saemocmy, npoGuIaKmuKa.
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