> (/ f'
.‘ // ( _ M’ T.L. Tazhibayeva
_’,;' » . " , | 2 p
SN > \
NI of v o
\Fe NG > >
= \d P ';;,/.;, &
( o & /- CHE-
s 2 >
~» (%8
\ .-\." ¢ k
fl"’ ’

BIORISK MANAGEMENT IN LIFE SCIENCES

TIPWINIK TYPAJbI fbIJIBIMAAPAA
BUOJIOTUAJbIK TOYEKE/NAI BACKAPY

YNPABNEHNE BUOPNCKAMW
B HAYKAX O )KU3HW



AL-FARABI KAZAKH NATIONAL UNIVERSITY
OJI-OAPABU ATBIHJIATBI KA3AK YJITTBIK YHUBEPCUTETI

KA3AXCKHNI HALIMOHAJIbHBIM YHUBEPCUTET UM. AJTb-PAPABU

T.L. Tazhibayeva
BIORISK MANAGEMENT IN LIFE SCIENCES

Teaching manual

T.JI. Toxi10aeBa

TIPIIIJIIK TYPAJIBI FBIVIBIMJIAPJIA
BUOJIOTI'UAJIBIK TOYEKEJIAI BACKAPY

OKY-9ICTEMEITIK Kypa

T.JI. TaxxubaeBa
YIIPABJIEHUE BUOPUCKAMM B HAYKAX O )KU3HU

Y4eOHO-METOINYECKOE TOCOOHE

Almaty, 2023



ubDC

LBC

T
Recommended for publication by Academic Board of the Department of Geography and

Environmental Sciences, al Farabi Kazakh National University
(record # 3, dated on November, 28, 2023)

Reviewers:
Leading researcher, Center for Life Sciences NLA Nazarbayev University,
Laureate of the Al-Farabi State Prize in the field of science and technology,
Doctor of Medical Sciences, A.R. Kushugulova;
Deputy General Director of the National Science Center of especially dangerous infections

named after. M. Aikimbaev, Ph.D. G.G. Kovaleva;

General Director of the Research Institute for Biological Safety Problems,

biological safety officer A.A. Kerimbaev

Tazhibayeva, T.L.
T  Biorisk Management in Life Sciences: Teaching manual. Electronic edition. — Almaty,

2023. 305 p.
ISBN

English: The teaching manual “Biorisk Management in the Life Sciences” was developed under a grant of the U.S.
Civilian Research and Development Foundation (CRDF Global). This interdisciplinary manual contains lecture materials with
reference data on the main aspects of this issue, seminars with the topics for discussion, case studies and exercises for the specific
situational problems, as well as tasks for students' independent work, final questions for control, references and appendices. The
manual “Biorisk Management in the Life Sciences” is written in English, Kazakh and Russian. It is recommended for master's
and undergraduate students of various specialties in the field of natural sciences, young scientists and university teachers,
representatives of research institutes and laboratories, as well as all the people involved in biological risk management. It has an
electronic format and can be used for full-time and distance learning.

Kazakh: «Tipmrimik Typasbl FUIBIMAAPAAFsl OHONOTHSUTBIK TOyEeKenaep i 6ackapy» oky-omicremenik Kypamsi CRDF
Global AKIII AzaMaTTBIK 3epTTeyep jKoHe JaMmy KOPBIHBIH TPaHTHI OOUBIHIIIA d3ipJIeH/i. ¥ CHIHBUIFaH OKY KYPaJIbl IIOHAPATIBIK
CHIIATKa M€ OHE OChl MOCEJIEHIH Heri3ri acrekTijiepi OOMbIHIIA aHBIKTAMABIK JiepeKTepi Oap Jopic MarepualiapbiH,
TaJIKpIJIayFa apHaJIFaH HETi3rl cypakrapbl 0ap ceMUHApJap/bl, KeHC-CTauiepi )KoHe HaKThl JKaFJall TalchlpMalapblH Kapay
OoifbIHIIA KaTTBIFyIapabl, connaii-ak COXK-Ha apHanFaH TancelpMaiaplisl, KOPBHITBIHIB OaKblUIay CypakTapblH, 9JcOHeTTep
Ti3iMi MEH KOCBIMIIANapAbl KaMTUABL. «TipOIiTiK Typajibl FRUIBIMAAPIAFbl OHONIOTHSUIBIK TOYyeKemepai Oackapy» Kypajbl
aFbUILIBIH, Ka3aK JKOHE OPBIC TUIIepiH/Ie xKacaibl. TIpIIiTiK Typalisl FRUIBIMAAP CalachlHIAFbl SPTYPIIi MaMaHAbIKTap OOMbIHIIA
OKHMTBIH MarucTpaTypa >koHe OakajlaBpHaT CTYAEHTTEpiHE, )Kac FajbIMJIap MEH YHHBEPCHUTET OKbBITYIIbUIAPHIHA, FBHIJIBIMH-
3epTTey MHCTHUTYTTAphl MEH 3epTXaHaJIapbIHBIH OKUIAEPiHe )KoHEe OHOJIOTHAJIBIK ToyeKeIepai 6ackapyFa KaTbIchl Oap OapIbIk
MYJUIeTl TyJFanapra YCeIHbBIIA bl Kypan aneKTpoHABIK TYp/Ae *KOHE OHBI KYH/II3T1 JKOHE KAaIIBIKTBIKTaH OKBITY HBICAHAAPBIHAA
KOJIlaHyFa 00ajIbl.

Pycckmii: YueOHO-MeToanueckoe mocodue «YnpapieHne OHOPUCKAMU B HAyKax O XHM3HW» pa3pabOTaHO IO TPaHTy
Ddonna rpaxpanckux uccinenoanuit u pazsutus CILHA CRDF Global. Tlpeiaraemoe mocobue uMeeT MexTUCIUILTHHAPHBIT
XapakTep M COAEPKUT JICKITMOHHBII MaTepHaj cO CIPAaBOYHBIMH JAHHBIMHU 110 KITIOUEBBIM acCIEeKTaM JaHHOW MpoOIeMaTHky,
CEeMHHapbl C OCHOBHBIMH BOIIpOCaMHU I OOCY)XIEHHs, Keic CTagy M YNPaXHEHUSIMH II0 PAaCCMOTPEHHIO KOHKPETHBIX
CUTYallMOHHBIX 33/1a4, a Taroke 3amanusiMu Juis CPC, BOIPOCHI UTOTOBOTO KOHTPOJIS, CITUCOK JIUTEPATyphl W NPHIIOKEHUS.
ITocobue «YmpaBieHne OMOPHUCKAMHM B HAyKaX O JXM3HHM» COCTABIICHO HA AHTJIHMHCKOM, Ka3aXCKOM U PYCCKOM S3bIKax.
Pexomenyercst sl CTyI€HTOB OakaylaBpriaTa M MarucTpaTryphl, 00ydJaromuXcs M0 Pa3IMYHBIM CIIEIHAIBHOCTSAM B 00IacTH
HayK 0 XM3HH, MOJIOJIbIX YUEHBIX U ITPEToiaBaTeell yHUBEPCUTETOB, TPEACTaBUTEINCH HayYHO-UCCIIEJ0BATEIbCKUX HHCTUTYTOB
u jmabopaTopuii M BCeX 3aHMHTEPECOBAHHBIX JIMII, MMEIOIINE OTHOIICHHE K YNPABICHUIO OMONOTHYECKHMH pHCKaMH. MMeer
3JIEKTPOHHBIN (opMaT 1 MOKET OBITH HCIIOIB30BAHO [T JHEBHOW M TMCTAHIIMOHHBIX (DOpPM OOyIEHHS.

© Tazhibayeva T.L., 2023



CONTENT

Preface

Lecture materials

Assignments for seminars

Tasks for students' independent work
Final questions for control
References

Appendices

MA3MYHBI

AnFel ce3

Hapic MaTepuangapsl

Cemunap Tarcsipmaapsl

CryneHTTepIiH ©31H/IiK )KYMBICBIHA apHAJIFaH TarchlpMaiap
KopbITbIHIBI OaKblIay CypaKTapbl

Oneduer

Kocsiminanap

COILEPKXAHHUE

IIpeaucnosue

JIexIMOHHBIE MaTEPHUAIIBI

3aznaHus J11 CEMUHApOB

3amaHus Uil CaMOCTOSITENIbHOM pabOThl CTYAEHTOB
Bomnpocs! nTOroBoro KOHTpoJIst

JIureparypa

[Ipunoxenns

67
80
81
84
89

102
105
166
180
181
184
190

204
207
268
281
282
285
291



Dedicated to the 75th anniversary
of the Faculty of Geography and Environmental Sciences

PREFACE

Research and technologies in the life sciences provide for unlimited opportunities to
improve health, society and environment. However, the development and progress of studies
and related technologies in the life sciences may create risks, including those caused by
unexpected accidents during experiments, as well as unintentional or intentional harm. A
number of life sciences research studies and created technologies have the potential for dual
use, which raises concerns and encourages scientists to adhere to bioethical norms, values
and principles for the safe, secure and responsible use of life sciences research, as well as a
culture of safety in the laboratory and beyond.

Biorisk management in the life sciences is considered in the context of strengthening
biosecurity at the global, regional and national levels. These issues have acquired particular
relevance in connection with the lessons learned during the COVID-19 pandemic and the
efforts of the global community to build a safe future in the post-pandemic period.

Considering the global nature of biological threats and emphasizing the importance of
consolidating all countries of the world to counter them, at the 78th session of the UN
General Assembly on September 19, 2023, the President of the Republic of Kazakhstan
K.K. Tokayev made “a call to launch of an international agency for biological safety, in
response to the COVID-19 pandemic’s painful illustration of the world’s vulnerability to
biological threats™?.

Issues of biological safety, the development of measures to reduce vulnerability and
prevent modern biological threats, the effectiveness of biological risk management in
science and life are extremely relevant for the Republic of Kazakhstan, which led to the
adoption in 2022 of the Law “On Biological Safety of the Republic of Kazakhstan™ and
relevant regulatory documents.

This educational and methodological manual “Biorisk Management in the Life
Sciences” was prepared at Al-Farabi Kazakh National University in collaboration with the
Nuclear Technology Safety Center under a CRDF Global grant. The purpose of the manual
iIs to develop new competencies in students, including the development of modern
knowledge and practical skills necessary for managing biorisks in the life sciences, timely
detection, mitigation, prevention of hazardous impacts on the environment and humans, as
well as increasing the responsibility of scientists in science and industry activities.

The manual is the essence of the best global experience in managing biological risks
and improving biosafety and is based on the analysis of the foreign and Kazakh educational
materials, scientific publications, international conventions and regulations, state legislation
in the field of biosafety and biosecurity, as well as dual-use materials and technologies in
the life sciences. The study of international standards and Kazakhstani methodology for
biorisk management in laboratory conditions, a set of measures for assessing and controlling
risk, the fundamentals of designing cyber-biosafety research programs, as well as an internal

1 Statement by President of Kazakhstan Kassym-Jomart Tokayev at the General Debate of the 78th session of the UN General
Assembly https://gadebate.un.org/en/78/kazakhstan
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compliance program in the bioindustry and life sciences will help the students to acquire the
necessary knowledge, skills and biorisk management culture for future professional
activities.

For the manual development, the author used the main ideas and materials received
during the training program ‘“Laboratory Safety in the Post-Pandemic Period”, organized by
Health Security Partners (HSP, USA) for participants from Armenia, Bulgaria, Georgia,
Kazakhstan and Romania (January-March, 2023); the experience of participation in the
ISTC funded project of Nuclear Technology Safety Center (NTSC) for the development of
internal compliance programs in the bioindustry (2019-2022) was also taken into account.

The manual is an educational and methodological handbook for the discipline
“Biorisk Management in the Life Sciences”, including 15 lecture notes and reference data
on the main aspects of this problem, seminars with sample questions for discussion, case
studies and exercises to consider specific situational problems, and also tasks for Students'
Individual Work (SIW), final test questions, list of references and appendixes. The manual
“Biorisk Management in the Life Sciences” is written in English, Kazakh and Russian,
which will make it accessible to a wider audience not only in Kazakhstan, but also abroad.

This interdisciplinary manual is intended for master's and undergraduate students of
various specialties in the field of natural sciences, young scientists and university teachers,
representatives of research institutes and laboratories, as well as all the people involved in
biological risk management. It has an electronic format and can be used for full-time and
distance learning.
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LECTURE MATERIALS

LECTURE 1. Introduction

Topic. Discipline “Management of biological risks in the life sciences™: subject and
goals. Biological safety basics.

Goal. To describe the discipline’s subject and goals. To discuss the definition
“biological safety” and its importance for the society.

Summary of the lecture.

Biological risk is the likelihood of harm to the health of people, animals, and plants
by pathogenic biological agents, as well as the likelihood of their penetration into individual
components of the natural environment [1]. During an interactive conversation with
students, the examples of biological risks should be discussed and a conclusion should be
made on the need to manage them.

_ DANGER _
The Biological hazard
(biohazard) sign was firstly
appeared in 1966; it was
developed by the Dow Chemical

mpan
BIOLOGICAL company

Biological Risk HaeAR™Y

Biological risk management is used to reduce the likelihood of negative consequences
of the hazardous biological factors, which include pathogenic biological agents —
microorganisms, pathogens of infectious diseases (bacteria, viruses, rickettsia, fungi).
Biological risk management is one of the most important directions of modern life and is
the center stage of a new research area — biological safety, which is crucial for the
implementation of the sustainable development goals (SDGs) proclaimed by the UN in 2015
[2]. The protection of people, animals and the environment from various possible biological
threats is increasingly becoming the integral part of the safety of human health and life, and
the center of the value system of modern society and its research sphere.

The 21st century has been defined as the century of life sciences — a multidisciplinary
direction in the natural sciences, that deals with living organisms, their life processes, and
the interrelationships between living organisms and the environment. Biology and medicine,
as well as ecology, occupy a central place among the life sciences
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(https://www.dictionary.com/browse/life-science). The recent technological innovations in
the field of biotechnology, molecular biology, genetics and immunology have resulted in
the formation of various interdisciplinary specializations in public health, pharmaceuticals,
food industry, agriculture, etc. Synthetic biology has emerged, which deals with the design
and creation of biological systems with given properties and functions, including those that
have no analogues in nature. The United Nations Environment Program (UNEP) calls
synthetic biology a critical issue that poses a risk to human survival [3].

Recently, the risk has increased significantly of repurposing the life sciences advances
from peaceful, civilian purposes to military and terrorist ones. A number of experimental
results, technologies under development, and finished products may have dual-use. In this
regard, the global community is consolidating efforts to develop standards for the
responsible attitude of scientists and specialists engaged in dual-use research of concern
(DURC) [4].

Discipline’s goals under discussion are: to understand the importance of biological
risk management in the life sciences; justify the concept of “biological safety”; discuss
biological threats of the 21st century and argue the feasibility of measures to improve
biological safety and biosecurity to prevent / overcome them; classify biological agents by
pathogenicity and degree of danger to gradate biological risks for human life and the
environment; analyze biological agents and advances in modern technologies in the life
sciences for dual use; assess the effectiveness of international regulations and national
legislation in the field of biosafety and biorisk management; familiarize yourself with
international standards and Kazakhstan methodology for biorisk management in laboratory
conditions, risk control measures, including good microbiological practices and procedures
(GMP), training of personnel to acquire relevant competencies, equipment ensuring
biological safety in the laboratory, rules for storing and transporting biomaterials and etc.;
acquire theoretical knowledge and practical skills necessary for managing biorisks in the
life sciences in order to timely detect, assess, control and mitigate such risks, as well as to
prevent hazardous impacts on the environment and humans; design the core elements of
research cyber-biosecurity enhancement programs as well as the internal compliance
program in the bioindustry and life sciences; make the case for the importance of bioethics
and a culture of biorisk management for increasing the responsibility of scientists in the life
sciences.

Biological safety (biosafety) — the state of containment of people and individual
components of the natural environment (atmospheric air, surface and groundwater, the
earth's surface and soil layer, flora and fauna and other organisms) from dangerous
biological factors, including those provided by biological protection measures [1].

On the one hand, biological safety (biosafety) is an important element of the overall
system of environmental and, in general, national security. On the other hand, the

actualization of modern biological threats, outbreaks of various infectious diseases in
9




various regions of the Earth, the COVID-19 pandemic and the desire for sustainable
development of the world in the post-pandemic period indicate the advisability of close
attention to biosafety risk management on an international

Biological security (biosecurity) is a set of measures to ensure biosafety, implemented
through physical protection from the misuse of pathogenic biological agents, control,
accounting and ensuring the safe handling of pathogenic biological agents, taking measures
to prevent their loss, theft, unauthorized access or handling with them, as well as acts of
terrorism and/or sabotage using and/or in relation to potentially dangerous biological objects
[1].

There are many different definitions of “biosafety” and “biosecurity” in the literature,
which have changed with the accumulation of knowledge in this area, as well as depending
on the scientific disciplines in question or the countries in which they are used [5]. The
simplest understanding of the differences between biosafety and biosecurity is also known:
biosafety protects people from microorganisms, while biosecurity protects
microorganisms from people [6].

In foreign literature, there is another, broader concept of “biological protection”
(biodefence), which involves the development of capabilities and knowledge to assess,
detect, monitor, respond to biological threats and manage the risks to overcome them [7].

The COVID-19 pandemic, caused by the coronavirus SARS-CoV-2, has clearly shown the
importance of biological risk management for the survival of humanity. Despite the declaration of
the end of the COVID-19 pandemic in May 2023 by the World Health Organization (WHO), as of
October 2023, over 696.5 million infection cases have been confirmed in different countries
(https://www.worldometers. info/coronavirus/). The head of WHO said that during the pandemic,
according to WHO estimates, 20 million people have died from coronavirus. This is more than the
number of deaths officially recorded by the authorities of various countries — 6.9 million people

[8].

The pandemic has severely affected the population lives and the functioning of the global
economy and states. For the survival of mankind, precisely those practices were applied that the
world community formulated on the basis of developments in the field of biological risk
management.

Until recently, the main content of biosafety was associated mainly with the issues of
sanitary and epidemiological well-being of the population. The current stage of the evolution
of views on biosafety is characterized by an expansion of its content, which was a
consequence of the emergence of risks of
emergency situations (ES), the scale of which Currently, the world community has
is comparable to a threat to national and ~ d€velopedan integrated approach o risk
) ] ) management in biological safety called
international security [9-11]. Therefore, to “One Health”.

manage biological risks in solving biological
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safety problems, an integral comprehensive approach is required, which takes into
account political, legislative, socio-economic, organizational, environmental, cultural and
many other aspects of social development [12-14].

Today, biosafety is an independent System of organizational, medical-biological,
engineering and technical measures and means aimed at protecting working personnel, the
population and the environment from the effects of pathogenic biological agents. The main
objective of this System is high-quality management of biological risks, providing for their
classification, assessment, control and mitigation measures, etc.

In the most general form, decisions made in the field of biological risk management to
ensure biosafety are considered at three levels: global, national and local.

Biological risk management in life sciences and biosafety in general is closely related
to the export control of dual-use goods and technologies — control over the spread of
dangerous and highly dangerous pathogens and toxins, associated technologies and
equipment, as well as the conduct of research, results which have dual uses. The primary
purpose of export controls is to prevent the proliferation of weapons of mass destruction
(WMD) during the trade of goods and services between states.

Bioethics, values and principles for the safe, secure and responsible use of life sciences
research, and a culture of safety in the laboratory and beyond have become essential
elements of this discipline.

An important component of biosafety is the safety of laboratory practice when
conducting scientific research, in the bioindustry, agriculture, ecology, etc.

Biosafety in laboratory — principles, technologies and containment practice used to
prevent unintentional exposure or release of biological agents.

Biosecurity in laboratory — principles, technologies and practice used for the
protection, control of, and accountability for biological agents, including pathogenic agents,
and/ or equipment, and relevant skills and data, aimed to prevent unauthorized access, theft,
misuse, or release [12].

11



LECTURE 2.

Topic. Characteristics of pathogenic agents — microorganisms that pose biological
threats to humans and the environment.

Goal. Classify pathogenic microorganisms and identify the sources of their production.

Summary of the lecture.

Biological threats include both the naturally occurring infectious diseases and the use
of the dangerous biological agents for military or terrorist purposes. Releases of biological
threat agents can occur unintentionally (accidentally) or intentionally.

Biological threat agents are microorganisms that are divided into categories: bacteria,
viruses and rickettsia, as well as toxins, which are the poisonous waste products of
microorganisms, animals or plants. Some fungi are also classified as biological pathogens.

Bacteria: unicellular microorganisms, average sizes from 0.5 to 8 microns, can be spore-
and non-spore-forming. Microorganism spores are highly resistant to drying out, lack of nutrients,
extreme environmental factors, and disinfectants, so such microorganisms are most suitable for
weapons use. For example: Spores of the bacterium Bacillus Anthracis, which causes the severe
infectious disease anthrax, can withstand exposure to direct sunlight for several days, steaming or
heating up to a temperature of 159°C and remain viable in soil or water for years. Spore-forming
bacteria is Bacillus Anthracis, non-spore-forming bacteria are Yersinia pestis; Brucella abortus, B.
melitensis and B. suis; Vibrio cholerae, Salmonella typhi, etc.

Viruses: a large group of microorganisms, average sizes from 0.03 to 0.35 microns. They
are extracellular forms that can spread by airborne transmission, grow and multiply only in living
cells, since they are intracellular parasites. Viruses have relatively high resistance to low
temperatures and drying. Sunlight, especially ultraviolet rays, as well as high temperatures and
disinfectants are harmful to them. For example: influenza viruses Influenzavirus, bird flu Grippus
avium, the Filoviridae family of viruses, coronavirus SARS-CoV-2, foot-and-mouth disease virus
Aphtae epizooticae and million others.

Rickettsia: a group of microorganisms that occupy an intermediate position between
bacteria and viruses, their size is from 0.3 to 0.5 microns. Rickettsias grow only inside mammalian
cells and are considered zoonoses. Their natural carriers are animals and/or zoobiotic fleas and
ticks. Rickettsioses are transmitted to humans mainly through the bites of such blood-sucking
insects. For example, Coxiella burnetii is the causative agent of Q fever (rickettsiosis), etc.

Fungi: single- and multicellular organisms, sizes from 5 to 10 microns or more. Fungi can
form the spores resistant to the changes in the external environment. Diseases caused by pathogenic
fungi are called mycoses.

Toxins such as ricin, released from castor beans, botulin, which is a product of the anaerobic
bacterium Clostridium botulinum and trichothecenes toxin — mycotoxin T-2, etc.

Diseases: pathogenic bacteria can be the causative agents of many dangerous diseases, such
as anthrax, plague, brucellosis, cholera, etc.; viruses — smallpox, Ebola fever, Dengue fever, foot
and mouth disease, viral atypical pneumonia, coronavirus COVID 19, etc.; rickettsia — Q fever,
epidemic and endemic typhus; fungi — wheat stem rust, rice blast, rice brown spot, etc. (Appendix

1) [15].
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Pathogenic bioagents vary based on their availability, ease of distribution, potential for
person-to-person transmission, mortality rate, public health impact, and potential to cause
social disruption.

During an interactive discussion with students, the following conclusion should be
reached: dangerous biological agents are numerous, odorless and invisible, and they are
difficult to detect against normal biological background. They are generally effective in
small quantities and people can be exposed to them through the skin, inhalation or ingestion.
Some of them are contagious. Depending on the agent, their incubation period ranges from
a few hours or days to several weeks, meaning people can become ill over a long period of
time after exposure.

Early detection and identification of life-threatening bioagents is an essential step
for the entire biological risk management process. This allows for timely early warning
and protection, further analysis of released agents, and adjustment of medical
countermeasures to reduce casualties and deaths.

In order to ensure infectious safety, microorganisms are divided into groups depending on
their pathogenicity. Pathogenicity is the ability to cause (generate) pathologies. It is characterized
by specificity, i.e., the ability to cause pathophysiological and morphological changes in tissues
and organs typical for a particular pathogen. Opportunistic pathogens are natural inhabitants of
the human body that may cause diseases under a sharp decrease in general or local immunity.

Virulence is a quantitative measure of pathogenicity, measured in special units LDsg — the
minimum lethal dose, equals to the smallest amount of a pathogen, which, with a certain method
of infection, causes the death of 50% of infected living organisms (humans, animals or plants).
Virulence is also associated with toxigenicity — the ability of a pathogen to synthesize a toxin that
poisons a susceptible living organism. There is endo - and exotoxins. Another characteristic of
infectious diseases caused by pathogenic microorganisms is contagiousness or infectiousness.
This is the property of infectious diseases to be transmitted from sick organisms to healthy ones
(people, animals, plants) by transmitting their pathogen through direct contact or through
transmission factors. Contagiousness depends on the virulence of the microorganism and the
degree of susceptibility of the organism to this pathogen [16].

The World Health Organization (WHO) has proposed a classification of groups 1-1V
of microorganisms, which corresponds to the safety levels while working with them [17].
This classification is accepted in most countries of the world.

The WHO classification of safety levels of microorganisms differs from the existing
one in Kazakhstan, Russia and most CIS countries by the reverse order of pathogenicity
groups (Table 1) [1].

The sources of pathogenic bioagents and toxins are: soil; water; food products; medical
and cadaveric waste from hospitals and research laboratories; natural bodies of water;

13



carriers of infections (plants, animals, people), but collections of microorganism cultures

are of greatest importance.

Table 1 — Classification of microorganisms by pathogenicity groups

Kazakhstani classification of the
microorganisms

International classification of the
microorganisms

| group of pathogenicity — pathogenic biological
agents that usually causes severely dangerous
human and (or) animal disease with high
lethality rate, and that can be easily transmitted
from infected individual to health one, as a rule,
vaccines or effective treatment measures are not
usually available.

Risk Group 4 (high individual and community
risk) A pathogen that usually causes serious
human or animal disease and that can be readily
transmitted from one individual to another,
directly or indirectly. Effective treatment and
preventive measures are not usually available.

Il group of pathogenicity — pathogenic
biological agents that cause infectious and (or)
parasitic diseases in humans and (or) animals,
easily spreading from an infected organism to a
healthy one, for which effective means and
methods of treatment and prevention are
available, including vaccines. This group is
divided into pathogenic biological agents that
cause:

- especially dangerous infectious diseases;

- infectious and (or) parasitic diseases.

Risk Group 3 (high individual risk, low
community risk) A pathogen that usually causes
serious human or animal disease but does not
ordinarily spread from one infected individual
to another. Effective treatment and preventive
measures are available.

Il group of pathogenicity - pathogenic
biological agents that cause infectious and (or)
parasitic diseases of humans and (or) animals or
can cause significant harm to plants,
characterized by minimal spread from an
infected organism to a healthy one, for which
effective means and methods of treatment and
prevention are available, including vaccines

Risk Group 2 (moderate individual risk, low
community risk) A pathogen that can cause
human or animal disease but is unlikely to be a
serious hazard to laboratory workers, the
community, livestock or the environment.
Laboratory exposures may cause Serious
infection, but effective treatment and preventive
measures are available and the risk of spread of
infection is limited.

IV group of pathogenicity — pathogenic
biological agents that cause infectious and (or)
parasitic diseases of people and (or) animals or
can cause harm to plants, as a rule, do not spread
from an infected organism to a healthy one, for
which effective means and methods of
treatment and prevention are available,
including vaccines.

Risk Group 1 (no or low individual and
community risk) A microorganism that is
unlikely to cause human or animal disease.
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Collections of microorganism cultures are living libraries with the catalogs, which is
a constant source of culture strains for scientific and industrial needs. The main purpose of
collections is to store pure cultures of microorganisms (strains), study their properties and
identify them. An integral component of modern collections is the presence of depositories
and the practice of depositing microorganisms. According to the acquisition, two groups of
collections are distinguished: service and specialized (collections of non-pathogenic and
pathogenic microorganisms, viruses, phytopathogenic microorganisms, industrial
microorganisms, etc.).

Strain is a pure culture of bacteria, fungi, rickettsia and other microorganisms, isolated from
a specific source and identified by using the modern classification tests. Reference strain (standard
organism) is a microorganism defined at least to genus and species, included in the state catalog
and described in accordance with its characteristics.

Deposition means the transfer to a strains collection of microorganisms isolated from natural
sources or created in the process of scientific activity, for registration, storage and issuance of their
samples to ensure their availability to the scientific community while respecting the rights of
depositors.

Databases and biobanks of microorganisms are being actively created with a complete
description of the supported culture in a user-friendly form. The purpose of creating databases is
to collect and analyze information in one easily accessible source in order to search and compare
different strains and vectors with the required characteristics to solve the specific problems [16,
18].

There are several types of the collections of microorganism cultures: international, as
well as national and working collections [1]. The most famous collections of
microorganisms and their Web resources are presented in Appendix 2.

As a rule, open Web resources do not provide catalogs of pathogenic microorganisms,
and access to them is limited. Currently, pathogenic microorganisms are not stored together
with non-pathogenic ones, but are presented either in separate storage facilities, for example,
in pharmaceutical companies, or exist independently in specialized institutions.

Issues of storage, accounting, deposit and transportation of microorganism cultures in
collections are covered by special rules and regulations and are directly related to the
problem of biological risk management in the life sciences. Given the possibility of dual use
of the results of work in the field of genetic engineering and biotechnology, close attention
should be paid to the procedures for the preservation of culture collections of both
pathogenic and non-pathogenic microorganisms, as well as careful verification of the users’
requests in order to prevent the unintended use of biomaterials.
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LECTURE 3.

Topic. Current achievements in the life sciences that pose biosecurity threats.

Goal. Evaluate the results of research findings and developing technologies in the life
sciences for dual use.

Summary of the lecture.

Life sciences research and technology can provide limitless opportunities to improve
health, society and the environment. They contribute to the development of new diagnostics,
medicines, vaccines, the creation of innovative treatments, the implementation of preventive
measures in the field of public health, ecology and promotion of food safety and protection.
At the same time, the development and progress of such research and related technologies
can create risks, including those caused by emergency situations arising during experiments,
as well as unintentional or intentional harm, in the case of so-called “dual use” [4].

Dual-use — Knowledge, information, methods, products or technologies generated by
peaceful and legitimate research that may be appropriated for non-peaceful or harmful purposes.
Dual-use research is the research conducted for peaceful and beneficial purposes that has the
potential to produce knowledge, information, methods, products or technologies that could also be
intentionally misused to endanger the health of humans, animals, plants and agriculture, and the
environment [4], for example, during military operations or acts of terrorism. Dual-use
technologies are in general divided into: spin-off technologies — military technology used for
civilian purposes, in this case the conversion of military technologies is considered, for
example, a microwave oven is created on the basis of microwave radar technology; spin-on
technologies — dual-use technology of the civilian sector, which is used in the military, for
example, nanotechnology, 3D printers, vaccine production technology and others that can be used
for other purposes [19]. Dual-use developments and technologies created in the life sciences do
specifically relate to the spin-on technologies and pose risks to humans and the environment.

For example, developments in synthetic biology may have practical applications in
medicine, food processing, agriculture, and environmental remediation, but may also raise
safety and security concerns due to the enhancement of pathogenic characteristics of
common organisms, the creation of new pathogens from synthetic DNA, or reproduction of
disappeared pathogens, changes in the ecological situation in the biocenosis, for example,
when using gene drive methods. Advances in neuroscience can help prevent and treat
neurological disorders such as Parkinson's and Alzheimer's diseases, but the application of
new knowledge may also create new risks, including those affecting human behavioral
characteristics. These risks arising from modern developments in the life sciences need to
be identified and mitigated.
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The security-related trends in the biological sciences are:

— The increasing pace of advances. Rapid advances in research and technologies within
the life sciences pose challenges for tracking and assessing the potential of these advances
for dual-use, which areas to monitor, to anticipate, what new combinations of advances will
result from it.

— The increasing convergence of the life sciences with chemistry, engineering,
mathematics, computer science and information theory. These developments are, for
instance, enabling both the chemical synthesis of biological molecules and the biological
synthesis of chemicals, banks of genetic resources are being created, sequences of genes and
gene loci of various living structures, in particular pathogenic microorganisms, etc., have
been deciphered.

— The increasing diffusion of capacity in the life sciences around the world, particularly
in emerging economies states. There are also increasing international collaborations in the
framework of international and regional programs and projects among the researchers from
the states with various scientific, legislative and social levels in the field of biological safety,
that is the research of concern for some countries may freely be implemented in the other.

— The increasing opening up of science and availability to conduct analysis with new
tools like wikis, blogs and microblogs altering how information is gathered, handled,
disseminated and accessed. Commercial services are also available for tasks like
sequencing, DNA and protein synthesis, microarray construction, mass spectrometry
analysis and others. The availability of smaller, more automated and easier to use
bioinstrumentation also facilitates the performance of lab research [20].

UN, UNESCO, WHO and international organizations such as the Citizens Research
and Development Foundation, USA (CRDF Global — https://www.crdfglobal.org/), Health
Security Partnership, USA (HSP — https://healthsecuritypartners.org/), European Union
Centers of Excellence for Reducing Chemical, Biological, Radioactive and Nuclear Threats
(CBRN — https://cbrn-risk-mitigation.network.europa.eu/eu-cbrn-centres-xcellence_en)
and others, play a crucial role in using the potential of science and innovation for the

progress of mankind. WHO and authoritative scientific publishers around the world address
the issues that raise concerns about dual-use research (a special term DURC — dual-use
research of concern has appeared) in the field of life sciences, and illustrate their dual-use
potential as well as biosafety risks [4, 21-23].

Some examples of such the researches are given below:

— Genetic engineering.

However, genetic engineering can be deliberately abused. For example, imparting new
characteristics to microorganisms can, among other things: promote the production of toxins
that were previously difficult to produce on a large scale; make the pathogen resistant to the
immune system or to antibiotics, causing protective measures to become ineffective; change

the resistance of the pathogen to the environment; create bacteria and viruses of greater
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virulence or make previously

harmless organisms pathogenic;

change the host specificity of
microorganisms; or make it difficult
to identify man-made pathogens.
Gene vector techniques using viruses
or immunotoxins can also be used
other as intended to create vectors
diseases or

that carry specific

“invisible” viruses.

Genetic engineering involves the transfer of
genetic material into living organisms or the
modification of genetic properties of organisms,
which has led to the development of new
therapeutics and treatments such as gene
therapy. Correcting defective genes by
introducing normal genes into cells could stop
the development of cancer cells.

— Genomics, functional genomics and proteomics

The dual nature of genomics research is illustrated by examining differences in
virulence between variola and vaccinia viruses to understand the mechanism of virulence of

smallpox. Proteomics can also be
used to identify potentially toxic
proteins, and the same knowledge and
enable the
identification of new drugs and

techniques that

vaccines can also be used to cause
harm, such as to defeat vaccines or
immune system defenses.

— Bioinformatics can be misused,
since the biological information
available in the databases can be used,
for example, to increase the
pathogenicity of organisms or to
create new toxins, living organisms
with specified aggressive properties.

The duality associated with

Genomics studies the structure of the genome
and how it works, while functional genomics
provides insight into how the structure of the
genome works. Proteomics, a complementary
to genomics, is the study of the proteins
expressed by genes. With the advent of
genomics, the human genome and many
genomes of viruses and bacteria were
sequenced. Research and development in the
field of genomics improves the treatment of
infectious diseases, allows the creation of new
vaccines against tuberculosis and malaria
“reverse vaccinology”), and drugs by
identifying target sites, ion channels and
proteins. Proteomics allows the identification of
proteins expressed during microbial infection
and how they interact.

bioinformatics and genomics is illustrated by well-known scientific examples: the use
synthetic oligonucleotides for the reconstruction of poliovirus, and in vitro generation of a
synthetic genome of ®X174 bacteriophage [24, 25].

— Related technologies such as screening, microchips and other devices facilitate the
development of new vaccines over traditional methods for treating cancer and creating new
classes of antimicrobials; computer models for studying the spread of diseases and computer
systems for identifying toxic compounds have the potential for deliberate misuse.
Microencapsulation and aerosol techniques are being used to deliver drugs, but may be
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deliberately used for development
of the systems for airborne
delivery of microorganisms and
toxins. Microencapsulation and
aerosol techniques are used to
deliver drugs and vaccines, but
can be deliberately applied to
develop airborne delivery systems

Recombinant DNA  technology involves
combining genetic material from different sources
thereby creating genetically modified organisms
(GMOs) that may have never existed in nature
before. There was concern among molecular
biologists that such organisms might have
unpredictable and undesirable properties that could
represent a biohazard if they escaped from the
laboratory. [17].

CRISPR (short for “clustered regularly

for microorganisms and toxins
[21].

Recombinant DNA
technology was first used to clone
DNA segments in bacterial hosts
in order to overexpress specific gene products for further studies. Recombinant DNA
molecules have also been used to create GMOs such as transgenic and “knock-out” animals
and transgenic plants. Recombinant DNA technology, CRISPR in particular, the isolation
and transfer of plasmid vectors into the genome of another organism, have had a tremendous
impact on the development of life sciences, practical medicine, agriculture and ecology, but
have the potential to raise dual-use research (DURC) concerns regarding safety and security
of humans and the environment [17].

interspaced short palindromic repeats”) is special
loci of microorganisms consisting of direct
repeated sequences that are separated by unique
sequences.
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LECTURE 4.

Topic. Biological threats in the 21st century, implications for the safety of human life
and the environment.

Goal. Analyze biological threats in the 21st century and identify the causes of their
occurrence.

Summary of the lecture.

A biological threat or biological hazard is an emergency situation causing a threat to
human life and health due to the negative influence of biological pathogens.

Biological threats are among the global challenges of today’s world. At the beginning
of the 21st century, the range of real and potential threats to human health and life associated
with exposure to dangerous agents of biological nature has expanded significantly.

Examples:

Influenza virus: Seasonal influenza viruses infect 5-15% of the human population each year,
resulting in at least 500 thousand deaths worldwide. The Spanish flu virus, abbreviated as "Spanish
flu", caused a devastating pandemic in the 20th century.

Avian influenza: The most dangerous feature of avian influenza viruses is their incredible
variability. In 2005-2006, tens of millions of poultry were killed in Southeast Asia due to the fear
of mass infections of people. Infections in humans are caused by the HS5N1 and H7N9 virus
subtypes. In 2016, the situation with the spread of avian influenza worsened drastically. The H7N9
bird flu strain has changed and has pandemic potential.

Viral SARS: severe acute respiratory syndrome (SARS-CoV SARS, identified in 2002 in
China.). In 2002-2003 WHO reported the emergence of a “global threat” — SARS. In the fall of
2012, a new type of virus was first identified in Saudi Arabia. Middle East respiratory syndrome
(MERS) is more dangerous but less contagious than SARS.

Coronavirus COVID-19: In January 2020, an outbreak of a new infectious disease in China
became known. The disease quickly became epidemic in nature and proceeded in the form of
SARS. A new type of coronavirus, called COVID-19, was identified as the causative agent of the
disease. The pathogen was transmitted from person to person by airborne droplets and rapidly
spread to other countries. In March 2020, WHO announced that the incidence of COVID-19
coronavirus had reached the level of a pandemic, which affected more than 100 countries on all
continents.

Ebola fever: refers to viral hemorrhagic fevers. The sharp surge in the Ebola epidemic began
in 2013 and swept through West Africa, and although significantly reduced, it is not yet completely
over. Having mutated, the virus became more specific to human cells compared to its key host (the
bat Hypsignathus monstrosus). According to WHO, 3,965 people died from the disease only in
Sierra Leone. In total, in 2013-2016, Ebola killed 10 thousand people in the world. The Ebola virus
has the highest fatality rate, reaching 90%.

Anthrax: a particularly dangerous bacterial infectious disease of farm and wild animals, as
well as humans. The disease is registered in many countries of the world; in Central Asia and
Kazakhstan there are epizootic, soil-borne foci of anthrax, and small outbreaks have been observed,
for example in 2016. Mortality among small cattle and horses is more than 90% (Appendix 1) [26].
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— The first group of biological threats are natural threats that have always existed and
will exist — infectious agents, usually microorganisms and/or viruses, and their carriers.
Infectious disease threats know no borders.

Urbanization, climate change, habitat encroachment, economic interdependence of
states, and increased cross-border and intra-country movements (travel of people and
transport, animal migration, introduction of pests and plant diseases), coupled with
weaknesses in public health systems, are increasing the potential for infectious diseases to
rapidly spread throughout the world. New infectious diseases, especially those of viral
etiology, resurgence and spread of once geographically confined infectious diseases,
zoonotic diseases, and antimicrobial resistance can overwhelm response capabilities and
complicate disease outbreak control [14, 26-28].

The nomenclature of modern biological threats, including, first of all, infectious
diseases, is given in two lists of the International Health Regulations (IHR, 2005) and
contains 14 nosological forms. The CIS list of such threats consists of 19 items, and at the
Customs Economic Union list — 24 nosological forms. At the same time, the lists remain
open due to the globalization and the actualization of infectious diseases [27, 29].

The Advisory Committee on Dangerous Pathogens (ACDP) publishes and periodically
updates an approved list of pathogens that cause dangerous and severely dangerous diseases
[30].

—The second group of biological threats is associated with human activity,
unintentional and intentional. Unintentional or accidental biological threats are associated
with the complication and intensification of research work using biomaterial, leaks or
accidents from scientific laboratories and bioindustry facilities involved in operations with
pathogens of dangerous infections without the required level of biosecurity and an organized
biorisk management system [12, 31, 32].

Example:

An outbreak of anthrax that occurred in Sverdlovsk (now Yekaterinburg) in 1979 as a result of
an accidental release into the atmosphere of a bacterial spores cloud from the military camp 19
laboratory [33], etc.

Intentional biological threats are caused by the use of pathogenic biological agents and
the dual-use scientific developments in the field of life sciences, for example, modification
of technologies for the development of vaccines against infectious disease agents and others,
to create biological weapons for using in military operations and/or in the bioterrorism
actions [4, 20, 21, 34, 35].
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Example:
The distribution of anthrax spore powder in postal envelopes in the United States in 2001 [12,
35] and other cases of bioterrorism.

The following biological threats can be identified on the analysis of the above-
mentioned literature sources:

1) natural reservoirs (foci) of pathogenic microorganisms and natural mass outbreaks
of infectious diseases (epidemics, epizootics and epiphytoties), including those caused by
social factors: increasing population density and violations of the sanitary condition of
infrastructure facilities (catering, construction and other work in the places of sick animals
burial, poor conditions and/or lack of sewerage, etc.);

2) modification of the properties and forms of pathogenic biological agents with an
unknown mechanism of influence on ecosystems and their uncontrolled spread due to
climate change and as a result of natural disasters;

3) modification of the properties of vectors of pathogenic biological agents, changes in
the habitats of vectors due to climate change and as a result of natural disasters;

4) the possibility of microorganisms overcoming interspecies barriers in combination
with changes in the genotype and phenotype of the human body, animals and plants that
arise under the influence of the external environment;

5) the emergence of new infections caused by unknown pathogens, the introduction of
rare or previously unknown infectious and parasitic diseases in the territory of a given
country, usually associated with the migration of people, animals and plants;

6) the return of disappeared infections, often due to worsening socio-economic
conditions, climate change or travel;

7) disruption of the normal microbiota of humans, farm animals and plants, leading to
the occurrence of diseases and their spread; lack of specific immunity to certain infections
controlled by means of specific prophylaxis;

8) the spread of antimicrobial resistance, the increase in the epidemiological
significance of opportunistic microorganisms, the increase in the frequency of diseases
caused by infections in people with immunodeficiency conditions, the spread of infections
associated with the medical care;

9) inadequate biological risk management in the organizations involved in life sciences
research, bioindustry, medical, pharmaceutical, veterinary, phytosanitary and other
organizations, including production infrastructure and laboratory equipment that does not
meet international standards, violation of requirements for handling pathogenic biological
agents and low qualifications of specialists, lack of personnel in the field of biological
safety;
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10) failure to comply with sanitary and epidemiological requirements to the
organization and implementation of sanitary, anti-epidemic, sanitary-preventive measures
to prevent particularly dangerous infectious diseases;

11) accidents at the facilities where sources of biological hazards are located and work
is carried out with dangerous biological agents, as well as sabotage and (or) terrorist acts at
these facilities;

12) the use of biological and other related technologies for the development, production
and use of potentially dangerous biological agents as biological weapons for military
purposes and (or) terrorist acts;

13) design and creation of pathogens using new life sciences technologies for the
development of vaccines and drugs;

14) uncontrolled, irresponsible conduct of research, creation and application of life
sciences technologies that have dual-use potential and are of concern (DURC), etc.

Central Asia (Kazakhstan, Kyrgyzstan, Tajikistan, Turkmenistan and Uzbekistan) is a region
of high risk of disease epidemics and pandemics. This factor is associated with the increased risk
of natural disasters in some parts of the region, including droughts, earthquakes, river floods and
landslides, as well as safety problems arising from poor sanitation and waste disposal systems,
limited institutional and laboratory infrastructure, and insufficient financial resources and the threat
of terrorism. For example, over the past decade, Central Asia has been plagued by particularly
dangerous viral diseases such as Crimean-Congo hemorrhagic fever, foot-and-mouth disease, and
others. Regional instability, including border control issues, may also increase biosecurity concerns
as there is the potential for spreading unrest and increased risk of terrorism [36].

Biological threats can, in the case of an “acute” nature of epidemic manifestations,
have a critical impact on public health, associated with major socio-economic and political
upheavals in countries around the world. In addition, the overall structure of biodiversity
and distribution areas of various species of animals and plants, both in individual regions
and entire continents, are changing, which can lead to varying degrees of disruption of the
Earth’s natural ecosystems.
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LECTURES.

Topic. Biological threats and risks of their distribution in the Republic of Kazakhstan
and neighboring states.

Goal. Characterization of the biological threats and risks of their distribution in the
Republic of Kazakhstan and neighboring states.

Summary of the lecture.

The current situation in the Republic of Kazakhstan is characterized by the presence of
internal and external biological threats.

Internal biological threats are caused by the presence on the territory of the Republic
of historically formed and currently very active natural foci of particularly dangerous
infections: plague, Crimean-Congo hemorrhagic fever, hemorrhagic fever with renal
syndrome, tick-borne encephalitis, soil foci of anthrax and others. [37].

A multi-level system for studying the properties of plague microbe strains in the
Republic of Kazakhstan was developed by the scientists of the National Scientific Center
for Particularly Dangerous Infections named after M. Aikimbayev [38].

The epidemic and epizootic situation in these natural foci of especially dangerous
infections requires constant control and monitoring due to the risk of their dynamic and
uncontrolled distribution, since the main natural keepers and vectors of these infections are
freely moving animals and insects: small mouse-like rodents, ticks, and fleas living in
biocenoses [28]. The activity of natural foci, despite the significant volume of preventive
and anti-epidemic measures, is confirmed by the annual registration of isolated cases of the
disease among the population living at these territories [39].

Internal biological threats also include a group of the diseases common to humans and
animals: brucellosis, anthrax, listeriosis, pasteurellosis, avian influenza, foot-and-mouth
disease, etc., which pose a danger to the population as a result of caring for sick farm animals
and eating animal products [37].

In 2016, in Kazakhstan (Almaty, East Kazakhstan, Pavlodar and Karaganda regions)
the sporadic cases of anthrax disease in farm animals and people were registered in
settlements where the disease had not previously occurred. The work [40] is devoted to
analyze the current situation with anthrax and to identify the causes.

Ensuring the biological safety of the population in natural foci of especially dangerous
infections and protection from infections common to humans and animals requires the
implementation of anti-epidemic and anti-epizootic measures and the preparedness of
healthcare and veterinary systems, as well as support for laboratories working with
particularly dangerous microorganisms. In this regard, “Sanitary and epidemiological
requirements for the organization and implementation of sanitary and anti-epidemic,
sanitary-and-preventive measures to prevent especially dangerous infectious diseases” were
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developed and put into effect by the order of the Ministry of Health of the Republic of
Kazakhstan dated November 12, 2021 [41].

Laboratories, located in almost all the regions of the country, are the objects potentially
vulnerable to terrorism due to their professional activities. Facilities and personnel with
access to highly hazardous pathogens require the highest levels of physical and biological
protection.

Potential internal biological risks include the deposition and storage of pathogenic
biological agents, the creation of collections of microorganisms, as well as the activities of
clinical diagnostic and microbiological laboratories. In this regard, the risk of infection of
laboratory personnel and visitors increases, and there is the threat of pathogens distribution
outside the work area and microbial contamination of the environment during current
procedures: collection of clinical samples, their storage, packaging and transportation,
analysis, work with medical waste [12]. A number of pathogens in laboratory conditions
can spread in the form of bacterial and viral aerosols (Brucella spp., SARS-CoV, SARS-
CoV-2, etc.), which creates additional biological risks.

Biological risks associated with the activities of such laboratories are as follows:

— an analysis of the biological risks associated with the future activities is often not
carried out while designing and planning the laboratories; there are not developed the
emergency plans in case of accidents, medical monitoring of the health status of personnel,
plans for technical verification of equipment, etc.;

— there is no control over the training of personnel in the field of biosafety, the correct
use of protective equipment and personal protective equipment, the principles of packaging
and storage of biomaterial are violated, which was confirmed during the COVID-19
epidemic [39].

The laboratories working with pathogenic biological agents and biomaterials shall
employ the specially trained personnel whose functional responsibilities will include
assessing biological risks and monitoring the implementation of procedures, shall train the
personnel for correct use of protective equipment and personal protective equipment, and
shall also develop the accident elimination measures and other actions aimed at preventing
the spread of pathogenic microorganisms.

Currently, there is a network of laboratories in Kazakhstan that work with living
microorganisms and/or with genetic material from living organisms to develop new
products for the needs of medicine, agriculture, industry, etc.

External biological threats are caused by the peculiarities of the geographical location
of the Republic of Kazakhstan, located in the center of the Eurasian continent, historically
being a transit link between Europe and Asia.

Extended external border with countries that have natural foci of especially dangerous
infections in the territories adjacent to Kazakhstan, unfavorable for especially dangerous

and other infections, a significant increase in cargo and passenger flows arriving in the
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country and transiting from neighboring states (People's Republic of China — PRC, Kyrgyz
Republic, Republic of Uzbekistan) — pose real risks of importation and spread of diseases
[39].

In particular, the adjacent territories of the Russian Federation have natural foci of
plague, transmissible viral hemorrhagic fevers, anthrax, etc., and the outbreaks of bird and
swine influenza, cases of brucellosis and anthrax are recorded annually there [26, 28]. In the
PRC, in the territories adjacent to the Republic of Kazakhstan, there are also natural foci of
plague, anthrax, transmissible viral hemorrhagic fevers, and cases of cholera are recorded.
In 2020, isolated cases of plague among the population with fatal outcomes were registered
in Mongolia. In the adjacent territories of the Republic of Uzbekistan, there are the cases of
the population’s infection with Crimean-Congo hemorrhagic fever, cholera and other
particularly dangerous infections. The Kyrgyz Republic has adjacent natural foci of plague
and anthrax, where cases of disease among the population are recorded almost every year.
There are special biological risks in the border areas of the Republic of Turkmenistan, where
there are active natural foci of plague and anthrax [36].

The intensive development of transport corridors places a high responsibility on
Kazakhstan for ensuring the well-being of the population and for the possible “transit
transfer” of infections to the countries of the region.

Overcoming the above biological threats and reducing biological risks at the system
level requires improvement of legislation, which resulted in the adoption of the new Law
“On Biological Safety of the Republic of Kazakhstan” [1] and relevant regulations.
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LECTURE 6.

Topic. Legislation in the field of biological safety and biological risk management in
the Republic of Kazakhstan and the CIS countries

Goal. Analyze the main provisions of the new Law “On Biological Safety of the
Republic of Kazakhstan™ and legislative documents of the CIS countries for the purpose of
managing biological risks.

Summary of the lecture.

Issues of biological safety are an integral part of the overall system of ensuring
national security of the Republic of Kazakhstan. Kazakhstan has identified a number of
internal and external biological threats and significant risks of their distribution. This
stipulates the importance to develop both research and production infrastructure that is
highly protected from the threat of leakage and spread of biological agents, and to strengthen
the entire biological risk management system.

The main goal of the Law “On Biological Safety of the Republic of Kazakhstan”
dated May 21, 2022 No. 122-VII (with amendments and additions as of May 1, 2023),
first developed in Kazakhstan, is the creation of a legal basis for state regulation of
biosafety issues, the formation of a unified framework for biological risk management and
prevention of emergency situations in the field of healthcare, environmental, veterinary,
phytosanitary safety, civil protection and, of course, for the development of science [1]. The
new Law is consistent with international approaches to biosecurity management, threat
identification and biological risk assessment and aims to further harmonization with
international legislation in the field of preventing CBRN threats.

The structure of the Law “On Biological Safety of the Republic of Kazakhstan”, 2022,
consists of 8 chapters and 32 articles, and includes: main provisions; state regulation in the
field of biological safety; general requirements for ensuring biological safety; state control
and supervision of compliance with biological safety requirements; collections of
microorganisms; social protection of specialists and support staff; scientific and
educational activities in the field of biological safety; final and transitional provisions.

The Law “On Biological Safety of the Republic of Kazakhstan”, 2022, consolidated
the categorical apparatus (Article 1), introduced the official interpretation of such concepts

9% <¢

as “biological safety”, “requirements in the field of biological safety”, “hazardous biological
factor”, “pathogenic biological agent”, "biological risk", etc.

Students are encouraged to discuss the basic principles of biological security (Article
1): handling of pathogenic biological agents exclusively for non-military purposes; early
recognition of biological threats; controllability of handling pathogenic biological agents;
proportionality of government regulatory measures; priority of national interests of the

Republic of Kazakhstan [1].
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The core concept of the Law is the early detection, prevention and control of
biological threats. The Law proposes to regulate the requirements for handling bioagents
by creating a unified system for recording and monitoring data on the handling of pathogenic
bioagents, to regulate the activities of national and working collections of microorganisms,
and to use a systemic approach for biorisk management.

The Law establishes the competencies of the Government and the authorized body —
the Ministry of Health of the Republic of Kazakhstan, which exercises general management
and interdepartmental coordination of activities to ensure biological safety (Articles 8 and
9), as well as the competencies of local executive bodies of regions and cities (Article 11).

Taking into account the complex nature of the problems and their solutions, ensuring
biological safety in Kazakhstan is carried out by various government bodies within the
competencies defined by law: the state body in the field of sanitary and epidemiological
welfare of the population; authorized bodies for veterinary, plant quarantine, plant
protection, in the field of health, environmental protection, in the field of civil protection; in
the field of science; Defense Department; state revenue authorities; national security;
internal affairs; State Security Service of the Republic of Kazakhstan (Article 10).

Article 14. Biological risk management

1. Biological risk management is used to reduce the likelihood of negative
consequences of exposure to hazardous biological factors.

2. Biological risk assessment is an element of biological risk management and is a set
of organizational, analytical and practical measures aimed at preventing the occurrence of
negative consequences of exposure to hazardous biological factors, means, methods,
technologies, services in various fields of activity related to the handling of pathogenic
biological agents.

3. Biological risk assessment is carried out in relation to the handling of pathogenic
biological agents, potentially dangerous biological objects, epidemic and epizootic foci of
infectious and (or) parasitic diseases and potentially focal areas. Biological risk assessment
is divided into external and internal.

4. External assessment of biological risks is carried out by state bodies within the
established competence. The state authorities have the right to involve their subordinate
organizations to conduct an external assessment of biological risks. The Order of the
Ministry of Health of the Republic of Kazakhstan dated August 27, 2022 “On approval of
the Rules for monitoring the effectiveness of external assessment of biological risks” was
approved [42].

5. Internal assessment of biological risks is carried out by the entities involved in
handling pathogenic biological agents in relation to their own activities in handling them.

6. The assessment of biological risks is carried out in accordance with the methodology
for managing biological risks, taking into account the scientific and methodological base,

gradation of biological risks by level in accordance with the Order of the Minister of Health
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of the Republic of Kazakhstan dated October 5, 2022 “Methodology for managing
biological risks” [43].

7. The results of the assessment of biological risks, depending on their level, should be
used to develop measures to reduce them to an permissible (acceptable) level, which
provides conditions for the protection of the population and the protection of components
of the natural environment.

8. Monitoring over the effectiveness of measures to reduce biological risk, as well as
the effectiveness of their internal assessment, is carried out in accordance with the
methodology for managing biological risks.

9. Depending on the level of biological risk, authorized state bodies, within their
competence, develop mandatory requirements for entities handling pathogenic biological
agents.

In addition, among the provisions of the document are the creation of a State
information system in the field of biological safety (Article 17), social protection of
employees and support staff of organizations handling pathogenic bioagents, the creation of
a personnel reserve of such specialists (Articles 25, 26), and also regulation of scientific and
educational activities, including professional training, retraining and advanced training of
personnel in the field of biological safety (Articles 27-29). The priority areas of international
cooperation in the field of biological safety and the mechanisms for issuing permits for
handling pathogenic agents have been clarified [1].

Expenditures for 2022-2024 in the amount of 25 billion tenge were approved for the
implementation of the law, including social protection of specialized employees, upgrading
the state laboratory base and maintaining a unified state information system in the field of
biosafety.

The accompanying law of the Republic of Kazakhstan dated May 21, 2022 “On
amendments and additions to certain legislative acts on biological safety issues” provides
for increased liability for offenses in the field of handling bio pathogens [44].

Currently, the states neighboring Kazakhstan are carrying out the modernization of
their legislation on biosafety: new laws on biological safety have been adopted in the
Russian Federation, 2020 [45], China, 2020 [46], drafts of such a law are being developed
in the Republic of Uzbekistan and Kyrgyz Republic [47, 48]. The Law of the Republic of
Tajikistan “On ensuring biological safety and biological protection” was adopted in 2021
[49]. Information on the state of the legal framework in a number of CIS countries is
presented in materials [50-53]. A set of joint actions of the CIS member states to ensure the
biological safety of genetic material during the reproduction of farm animals for the period
until 2026 was approved [54].
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LECTURE 7.

Topic. International frameworks and strategies for biosafety and biological risk
management. The role of the international community.

Goal. Analyze international strategies and guidance documents in the field of
biological safety and biological risk management, assess the role of international
organizations.

Summary of the lecture.

The UN Biological and Toxin Weapons Convention (BTWC) seeks to completely
eliminate the possibility of biological agents and toxins being used as weapons. It prohibits
the development, production, acquisition, transfer, storage and stockpiling of biological
agents and toxins that are not intended for prophylactic, protective or other peaceful
purposes [55]. Although there is no direct statement in the the text of the Convention, there
Is an understanding among States Parties that the use of biological and toxin weapons is also
prohibited.

The BTWC became a logical continuation and made significant additions to the
previously adopted Geneva Protocol, 1925 — Protocol on the Prohibition of the Use of
Asphyxiating, Poisonous or Other Similar
Gases and Bacterlo_loglcal Agen'gs n Wa_r. Although the Geneva Protocol, 1925,

_ The BTWC is the_flrst mternatlo_nal represented an important step in the
disarmament treaty banning the production  qreation of an international legal regime
of an entire class of weapons, open for  pronibiting the use of bacteriological
signature since 1972, and entered into force  weapons in war, it did not oblige the

in 1975 [55]. Currently, 183 states are parties  signatory states not to produce, store or
to the BTWC; the Republic of Kazakhstan  transport these weapons. In addition, it
signed the BTWC in May 2007. However,  did not concern weapons created from
the lack of an inspection mechanism has  toxins and viruses [56].

limited the effectiveness of implementation
of the provisions of the Convention. In addition, the BTWC does not contain lists of
controlled biological agents and toxins. Controlled biological agents and toxins, as well as
equipment and technologies with dual-use potential, are included in the Australian Group
Lists.

Resolution UNSCR 1540, 2004, became an important international document
regulating national legislation regarding the prevention of the proliferation of CBRN
materials and the creation of weapons of mass destruction based on them.

The Australian Group (AG) is an informal coalition of countries operating under the multilateral
export control regime (MECR), whose activities are aimed at minimizing the risk of the
proliferation of chemical and biological weapons in the process of trade between countries:
Australia Group Common Control List Handbook Volume II: Biological Weapons-Related
Common Control Lists, including Human and Animal Pathogens and Toxins and Plant Pathogens,
as well as Dual-Use Biological Equipment and Related Technology and Software [57].
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The International Health

Regulations (IHR) were developed by Resolution 1540 imposes obligations on all
WHO and have been in force in their third the States to enact legislation to prevent the
revision since 2005. The IHR aim to proliferation of CBRN weapons and their
prevent, protect, control and provide a means of delivery. Resolution 1540
public health response to the spread of provides for the establishment of adequate
diseases internationally. They define the national controls over CBRN materials in
rights and obligations of the states to order to prevent their illicit trafficking and

report public health incidents, regardless falling into the hands of t(_errorists, ensuring
of whether their origin is natural, a coordf’nated countera.ctlon to the “black
unintentional (accidental) or intentional niiacii o 6l el [])

[29].

The Codex Alimentarius or “Food Code” is a collection of international food
standards, guidelines and rules compiled in a single form to protect consumer health and
ensure fair practices in the food trade [59]. The Codex Alimentarius is not legally binding
and is intended to be applied voluntarily by states. However, it is part of international
standards and recommendations that should serve as the basis for state’s sanitary or
phytosanitary measures, including those related to food safety.

By improving biosafety and biosecurity, the above three documents — the BTWC, the
IHR and the Codex Alimentarius — contribute to the One Health Initiative, a global strategy
to improve the health and well-being of people, animals and the environment. Its approach
includes enhancing cross-disciplinary collaboration to strengthen biosecurity at all levels
[12].

The Cartagena Protocol on Biosafety to the Convention on Biological Diversity is
an international treaty regulating the issues related to the movement of living modified
organisms, which are a result of modern biotechnology use, from one country to another; it
was signed in 2000 [60]. Kazakhstan ratified this Protocol in 2008 [61].

The International Plant Protection Convention (IPPC), 1951, is an international
plant protection agreement, which aims to protect both cultivated and wild plants by
preventing the introduction and spread of plant pathogens that are hazardous to the
environment. The Convention was signed by 182 states; Kazakhstan joined the Convention
in 2010 [62, 63].

The World Health Organization (WHO), the Food and Agriculture Organization (FAO)
and other international organizations have recognized the need to work together to reduce
the risks associated with interactions between humans, animals, plants and ecosystems.

Recent materials published by FAO or prepared in collaboration with FAO on biotechnology
in the food industry and agriculture, monitoring of GMOs in products, and on biological risk
analysis can be found on the Internet resource - https://www.fao.org/biotech/. Among them:
Biosafety and genetically modified organisms: basic concepts, methods and issues, 2010; Building
Biosafety Capacity: Experiences and Perspectives from FAO, 2010; FAO Biosafety Handbook
2011 and many others.

The great efforts are being done to implement in different countries of the Emergency
Prevention System created by FAO (1994) related to the prevention of transboundary animal
diseases, EMPRES - https://www.fao.org/animal-health/programmes/empres.
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WHO is doing a lot of work on educational, methodological and scientific support of
biological safety, analysis and management of biological risks. Students are encouraged to
review the recently published guidelines: “Laboratory biosafety manual and Topical
Monographs”, 4th edition, 2020 [12], “Global guidance framework for the responsible
use of the life sciences: mitigating biorisks and governing dual-use research”, 2022 [4].

The new 4th edition of WHO's Laboratory Biosafety manual establishes a risk- and
evidence-based approach to biosafety to ensure that laboratory conditions, protective
laboratory equipment and work practices are appropriate to local conditions, were
proportionate to the needs and guaranteed sustainability. Particular emphasis is placed on
the importance of safety culture, which includes risk assessment, good microbiological
practices and procedures (GMPs) as well as standard operating procedures (SOPs),
appropriate induction, refresher and mentoring training of personnel, and prompt reporting
of incidents and accidents with subsequent investigation and corrective actions.

The scope of application of the practical guide is quite wide. It covers laboratory
biosafety as it relates to the handling, management and containment of biological agents and
materials that pose a threat to the health of not only humans, but plants, animals and/or the
environment. The approach to biosafety and biosecurity outlined in this publication can also
be applied to the risk management of non-biological hazards such as chemicals, physical
hazards and others. It promotes a comprehensive, integrated approach to biosafety and
biosecurity management in laboratory settings and promotes the responsible use of
bioagents and materials [12].

WHO’s Global guidance framework for the responsible use of the life sciences:
mitigating biorisks and governing dual-use research is a framework document aimed at
providing values and principles, tools and mechanisms to support States and stakeholders in
biorisk reduction, prevention and management risks in dual-use studies. This guidance is
intended for those responsible for biorisk management — policy makers, state regulators
responsible for the use of the potential life sciences benefits while limiting their risks, as
well as scientists and research institutions, educators and all interested parties that are part
of the research life cycle. The main idea of this document is that biorisk reduction and
research management in the life sciences is a collective responsibility [4].

On the basis of the guidance documents of the UN, WHO, FAO and other international
organizations, the countries develop national and regional strategies, laws, programs and
action plans, implement international and regional projects, create professional public
unions, whose activities are aimed at strengthening biological safety and reducing biological
risks.

The Association of Biosafety of Central Asia and the Caucasus, was established in 2009
in Almaty, with the aim of: promoting the development of biological protection against particularly
dangerous infections at the regional level, developing and implementing uniform requirements in
this area, assessing, managing biological risks in the laboratory and beyond, strengthening
international cooperation, advanced training and training of personnel of scientific laboratories,
specialists of anti-plague stations and centers of sanitary and epidemiological examination, etc. the
Association’s founders are: Republican Anti-Plague Station of Azerbaijan, Center for the
Prevention of Particularly Dangerous Infections of Armenia, National Center for Disease
Prevention of Georgia, Republican Center for Quarantine and especially dangerous infections of
Kyrgyzstan, the National Center for Biotechnology of Kazakhstan and the National Scientific
Center for Particularly Dangerous Infections named after M. Aikimbayev [64].



National and regional Biosafety Associations, united in the International
Confederation, have been created and are actively functioning, among them the American
Biosafety Association, the European Biosafety Association, the Biosafety Association of
Central Asia and the Caucasus and many others.

International foundations and organizations such as the Civilian Research and
Development Foundation (CRDF Global- https://www.crdfglobal.org/), the Health Security
Partnership (HSP- https://healthsecuritypartners.org/), and the EU CBRN CoE Center of
Excellence (www.cbrn-coe.eu), International Science and Technology Center
(https://www.istc.int/)  with  the  regional office in Astana, Kazakhstan
(https://irse.nnc.kz/mezhdunarodnyj-nauchno-tehnicheskij-centr/) and others, through the
creation of interstate, regional programs and thematic projects, provide significant
assistance to the countries, including of Central Asia, in building institutional capacity,
strengthening existing networks, expanding collaboration in science and education to
analyze biological threats and mitigate the risk of their proliferation, managing biological
risks in the life sciences, developing a culture of safety in dual-use research.

Thus, within the framework of the EU CBRN CoE project, with the support of other
international organizations, “National and regional strategies to strengthen legislation in the
field of biosafety and biosecurity in Central Asia” were developed, aimed at combating the
spread of transboundary pests and diseases caused naturally, accidentally or intentionally,
and to improve human, animal and plant health, and food safety [36].

National Biodefense Strategy and Implementation Plan for Addressing Biological
Threats, Enhancing Pandemic Preparedness, and Achieving Global Health Security
are especially noteworthy. This document was developed by the United States in 2022. It
updated the 2018 National Biodefense Strategy and serves as a foundational component for
creating a biological disaster-free world in order to effectively counter the entire range of
biological threats. The strategy has five goals and associated objectives to establish a tiered
risk management approach to strengthen enterprise biosecurity, including awareness of risks
and their detection, providing biosecurity capabilities to prevent the risk of a bio incident
and/or reduce its consequences, and promoting community, economic and the environment
recovery after a bio incident [14]. This Strategy can be successfully applied in international
practice, adapting it to the relevant conditions of individual states.

An overview of current achievements around the world in developing biological risk
management and responsible conduct of life sciences research is presented in the WHO
Global guidance framework for the responsible use of the life sciences: mitigating biorisks
and governing dual-use research, 2022 [4].
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LECTURE 8.

Topic. Classification of biological risks and principles of their management in life
sciences and bioindustry.

Goal. Describe biological risks and formulate principles for their management in the
life sciences and bioindustry

Summary of the lecture.

The 2022 WHO Guidance “Global guidance framework for the responsible use of the
life sciences: mitigating biorisks and governing dual-use research” [4] provides a
classification of biological risks that arise from research and technological practices in the
life sciences (Table 2).

Table 2 — Classification of biological risks in life sciences

Biological risks Description

Risks
actions.

can For example, from accidents that occur in the course of
research resulting in harm (e.g., infection, illness or injury
in humans, nonhuman animals or contamination of the
environment). Accidents can happen in laboratories but also
outside of laboratory premises; for example, through field
sampling activities or incidents involving the handling,
sampling, packing, transport and storage of biological
substances. It is therefore important to ensure continual

review and improvement of risk control measures.

arise from unintentional

Risks can stem from unanticipated
findings that could potentially cause harm

Researchers may discover unexpected results during their
research and experiments; for example, they accidentally
increased the virulence of mousepox as part of an
experiment to control mice as pests.

Risks can also stem from inadvertent
applications of research with outcomes
which are applied in harmful or
potentially unethical ways unanticipated
by the researcher.

Risks can stem from unintended application of research with
outcomes that are applied in harmful or potentially unethical
ways unanticipated by the researcher. Risks can also stem
from intentional application with no harm intended. For
example, a genetically modified organism (GMO)
containing an engineered gene drive could be released
intentionally after an assessment and approval process, but
its release could lead to unanticipated harms to humans,
nonhuman animals, plants and agriculture, and the
environment.

Risks can arise from the deliberate misuse
of life sciences research, knowledge,
materials and skills to cause harm

Existing and emerging scientific information and techniques
developed for the public good could be misused to cause
harm. For example, the sending of letters containing anthrax
in the United States of America (USA) in 2001 is a case of
deliberate misuse of a biological agent with the intention to
cause harm.

Biological risk management is important for all countries, but levels of governance
vary by country: some countries already have systems in place to manage biological risks,
while others are considering developing new systems or using existing ones. The use of
long-term forecasting approaches, such as searching information from various sources or

assessing scenarios, can help to proactively identify new technologies and problems,
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respond to advances in scientific research and technology in a timely manner, and develop
appropriate management mechanisms [4].

There is currently no single approach to effective biological risk management; the
process is evolving, but some guiding principles are proposed.

The guidelines use a comprehensive approach to managing the biological risks
associated with life sciences research, from accidents and unintentional acts to intentional
harm (Figure 1).

—  biosafety, biosecurity in laboratories

Main principles
of reliable biological —— control over dual-use technologies
risk management

set of tools and measures to eliminate
existing and unknown risks

Figure 1 — Principles for biological risk management

The framework for safe, secure and responsible management of biological risks
must be: comprehensive, proactive, flexible, reliable and effective. Students can learn
about the implementation of all components of such a mechanism in section 4.2 of the
studied WHO Guidance, 2022 [4].

Potential harms associated with incidents, unintentional or intentional misuse of life
sciences research and technology can occur throughout the research life cycle.
Consequently, governance measures must be taken throughout before and during the
development of a research project concept, the submission of funding applications, the
conduct of the study, and the publication, translation and application of results [66]. Risks
may arise in a variety of settings, including in the research sector, such as universities,
research institutes, centers and other publicly funded organizations, and in the commercial
sector, such as pharmaceutical and biotechnology companies, bio-based industries and
biodefense laboratories developing medical protection measures, and by collecting samples
during disease outbreaks and field research. Risks may also arise in laboratories where
human or animal samples are processed and analyzed. Thus, biological risk management
must involve a variety of stakeholders, including scientists and their institutions, funding
agencies, governments, editors and publishers, civil society, public professional bodies such
as Safety Associations, and others.

Another risk to consider is the infodemic, misinformation and disinformation about
life sciences research and technology that can spread in physical and digital environments,
including through the Internet and social media.
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Combating the infodemic and responding to people's concerns, questions and
information needs at the right time, in the right format and through the right channels and
services will reduce the harmful impact that the spread of misinformation and
disinformation can have on society.

Good governance for the responsible use of research in the life sciences and bioindustry
entails anticipating risks and facilitating responsive management systems [67]. As the life
sciences evolve and the risk landscape rapidly changes, management systems need to
develop flexible, proactive and resilient guidelines that incorporate iterative processes to
regularly re-evaluate new technologies through which life sciences and bioindustry research
may pose risks.

Therefore, risk management in the life sciences and bioindustry is a dynamic
process, changing as new knowledge and technologies are created, and social
development and the environment are changed.

The 2021 WHO publication Human genome editing: a framework for governance [68]
identified several key elements for good governance of new and emerging technologies that
can be used to manage biological risks (Figure 2).

GOOD GOVERNANCE

Access to resources,
capacity and
knowledge

|

Iterative, Strengthening

public trust

| |

Values, ethics and
principles

|

ongoing process

mechanisms for
regular review of

Training and

Public trust and

technical, practical P15 [MELEDS €mpOWering consideration of
and ethical IELS (FEEpETE! SO different points of
developments and and open choices comrzggilé;es and i
changes y

J

Figure 2 — Components of good governance for biological risks

A significant challenge in biorisk management is the widespread lack of understanding
that work in the life sciences and bioindustry can have dual-use potential, be misused, and
lead to risks to public health and safety and the environment. This lack of awareness is
expected given that biological risks are often ignored or underestimated in both curricula
and practical on-the-job training. Therefore, the interest of all parties involved in this process
is important, from laboratory staff, heads of scientific organizations and bioindustry
enterprises, teachers and university management to representatives of government and the
population of different countries. The shared aspirations of stakeholders, together with
increased awareness, education, training, skills development and cultural shifts, will go a
long way in addressing this challenge.
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LECTURE 9.

Topic. Biorisk management in laboratories

Goal. Review ISO 35001:2019 “Biorisk management for laboratories and other related
organizations” and measures to control biorisks, including good microbiological practices
and procedures (GMPs), personnel training

Summary of the lecture.

Currently, the international standard ISO 35001 “Biorisk management for
laboratories and other related organizations” is in force, adopted in 2019, which
supplemented and modified the previous Standard CWA 15793 “Laboratory biorisk
management”, developed by the European Committee for Standardization in 2008 [ 69, 70].

ISO 35001:2019 is based on a systems approach that sets out biorisk management
principles to enable laboratories and associated institutions to achieve their biosafety and
biosecurity objectives; identifies the major components of the biorisk management system
structure that should be integrated into the overall management of the laboratory or other
associated organization, including strategy and planning, governance, reporting processes,
policies, values and biosafety culture; describes a comprehensive process for effective
biorisk management that controls, mitigates (if necessary), and generally reduces biosafety
and biosecurity risks; and provides guidance on the implementation and use of the standard.

ISO 35001:2019 consists of 10 sections and corresponding subsections: normative
references; Terms and Definitions; understanding the organizational context, stakeholder needs and
expectations, biorisk management system; leadership, policies, roles and responsibilities; biorisk
management goals and planning to achieve them, risk assessment and reduction; necessary support
at the level of resources, occupational safety, personnel competence, training and awareness, record
keeping, personal safety and control of suppliers; operations, planning and control, equipment
maintenance, inventory of biomaterials, physical security, personal protective equipment (PPE),
waste management, emergency response, transportation of biomaterials; performance assessment,
including monitoring, measurement, analysis and evaluation, as well as internal audit and
management review; improvement, incident, identification of nonconformities and corrective
actions, continuous improvement [70].

The Biorisk Management System is built on the Concept of Continuous Improvement
through a cycle of planning, implementing, analyzing and improving processes and
activities known as the Plan-Do-Check-Act (PDCA) Model. The PDCA model is an
iterative process and can be applied to both the biorisk management system and each of its
individual components. Namely:

— plan: establish the goals, programs and processes necessary to achieve results in
accordance with the organization's biorisk management policy;

— do: implement processes according to plan;

— check: monitor and measure activities and processes in relation to the biorisk
management policy and targets, and report the results;
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— act: take actions to continuously improve the effectiveness of biorisk management to
achieve the intended results.

Key factors when creating and implementing a biorisk management system:

— obligations of the organization’s management. to provide adequate resources, prioritize
and communicate biosafety and biosecurity policies; set performance expectations and integrate
biorisk management throughout the organization; determine the causes of incidents and
nonconformities and prevent their recurrence; identify opportunities for improvement in the biorisk
management system,

— focus on continuous improvement to: make continuous improvement of the biorisk
management process a priority for everyone in the organization; use periodic assessments against
risk criteria established by the organization to identify areas for potential improvement, constantly
improve the efficiency and effectiveness of processes, take corrective action against unsafe
practices and encourage preventative measures; provide the organization's employees with
appropriate education and training to support biorisk management, including continuous
improvement methods and tools; set measures and goals for improvement, and acknowledge the
improvement.

The biorisk management system in the laboratory must be established in the Policy
signed by the head of the organization, as shown in the document “Biological Risk
Management Policy on the Territory of the Central Reference Laboratory” of the Republic
of Kazakhstan, 2021 [71] and developed in detail in the corresponding Program, structured
according to the main sections ISO 35001:2019.

The effective operation of a Biorisk Management Program for laboratories and other
related organizations ensures that: the risks associated with biological agents used in the
organization are adequately accounted for and controlled by senior management,
identifying, assessing, controlling and reducing all risks associated with work activities to
an acceptable level; implementing and regularly monitoring the practices and procedures
necessary to control risks to ensure their continued effectiveness and relevance; developing
a framework for appropriate training of employees in biosafety practices and biosecurity
awareness; clear definition of roles and responsibilities of all personnel; aligning
laboratory biorisk management activities and associated policies and procedures with
national and international guidelines and regulations.

The creation of a Biorisk Management Committee and the appointment of a
Responsible persons on this issue, a scientifically based approach to the implementation of
the Program, along with constant information, training and development of the biosafety
culture of personnel will become a reliable basis for the formation of the internal
institutional environment of the laboratory, ready for the successful implementation of the
international standard.

ISO 35001:2019 defines the requirements for biorisk management of an organization,
regardless of its scale — a university laboratory and/or an enterprise in the bioindustry,
medicine, veterinary medicine, phytosanitary, etc.
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A set of risk control measures (Fig. 3), as an integral part of laboratory biosafety based
on international standards and best practices, are set out in the WHO Laboratory biosafety
manual and Topical Monographs, 2020 [12].

MEASURES TO CONTROL BIORISKS

« good microbiological practices and procedures (GMPPs)
* personnel competence and training

* design of institutions

* receipt, storage and transportation of samples

« decontamination and waste disposal

* personal protective equipment (PPE)

* laboratory equipment

» emergency/incident response

« occupational Safety and Health

Figure 3 — Measures to control biorisks

Appropriate documentation needs to be developed, such as a biosecurity plan and
laboratory access system; standard operating procedures (SOPs) for various laboratory
processes; personnel management and training program, institutional design plan; plan for
the purchase, installation and maintenance of laboratory equipment; records and document
management system; waste decontamination and recycling system; emergency/incident
response plan; communication plan; occupational safety program, as well as job
descriptions for personnel at various levels.

Most laboratory work is carried out in accordance with basic requirements or with
enhanced biorisk control measures. However, in exceptional circumstances, a biorisk
assessment may require the use of a facility that uses maximum containment measures to
control very high risks to staff and the public.

Best practices describe behaviors that are necessary to ensure safe work practices and
control biological hazards: No food, drink or personal items should be stored in the
laboratory; wash your hands thoroughly with warm running water and soap before and
after working with biological material and/or animals; be careful when handling flammable
materials; Before entering the laboratory, make sure that cuts or damaged skin areas are
covered, and also ensure that there is a sufficient amount of laboratory equipment and
consumables, including reagents, personal protective equipment and disinfectants; Ensure
that supplies are stored safely in accordance with storage instructions and that all
biological agents, chemicals and radioactive materials are properly labeled; protect written
documents from contamination using plastic coverings; ensure that the work is done
carefully and without haste, and do not work when tired; maintain order and cleanliness in
the work area; It is prohibited to use headphones that may interfere with hearing alarm
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signals from equipment or objects; refrain from using portable electronic devices unless
required to perform laboratory procedures; remove jewelry that can tear gloves, become
easily contaminated or become a source of infection, etc.

Basic requirements are a set of risk control measures that are the basis and an integral part
of biosafety in laboratory conditions.

Good microbiological practices and procedures (GMPPs) are a set of standard operating
practices and procedures, or code of practice, applicable to all activities involving biological agents.
NMPP serves to protect laboratory personnel and the community from infection, prevent
environmental contamination, and provide product protection from exposure to and/or release of
biological agents.

Standard Operating Procedures (SOPs) are a set of thoroughly documented and tested step-
by-step instructions that describe the process of performing laboratory activities and procedures in
a safe, timely, and reliable manner in accordance with institutional policies, best practices, and
applicable national or international regulations.

A Biosafety Level (BSL), or pathogen protection level, is a set of biological containment
precautions required to isolate hazardous biological agents in a closed laboratory environment.
Containment levels vary from the lowest Biosafety Level 1 (BSL-1) to the highest Biosafety Level
4 (BSL-4). For details on the requirements for laboratory biological safety levels, see the WHO
Laboratory biosafety manual, 3rd ed., 2004 [17].

GMPPs technical procedures help to minimize the likelihood of cross-contamination
and help to prevent exposure of laboratory employees to biological agents and to avoid
incidents:

— prevention of inhalation and entry of biological agents into the body of personnel and
contact with skin and eyes: minimizing the formation of aerosols and droplets when
handling samples when draining from pipettes (using automatic pipettes), stirring; proper
use of PPE, etc.;

— preventing the introduction and spread of biological agents: replacing glassware with
plastic; minimizing the risk associated with the use of syringes, needles, ampoules, other
sharp objects, and unbreakable disposal containers; proper labeling of all waste;
decontamination of all work surfaces upon completion of work and in the event of a material
spill using appropriate disinfectants, etc.

Measures to strengthen biorisk control and maximum containment imply more
stringent requirements for GMPPs, which can be found in the WHO Laboratory biosafety
manual and Topical Monographs, 4th ed., 2020 [12].

Human error and poor technical skills can compromise the best defenses. In this
regard, personnel training is an important element of biorisk management in laboratory
practice (Table 3).
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Table 3 — Training of laboratory personnel

Training Covered areas
General orientation and | Layout, features and equipment of the laboratory; laboratory code
information training | of practice; applicable local guidelines; operating and safety
required for all | manual(s); institutional policy; local and comprehensive risk
employees. assessment; legislative obligations; emergency/incident response
procedures.
Specialized training. Training should be specific to job functions; training requirements

may differ between employees occupying the same position but
performing different functions; all employees involved in the
handling of biological agents must undergo training in the field of
GMPPs; assessment of competency and training should be used to
determine any other specialized training required; before starting
independent work, it is necessary to check the employee’s
qualification level, which may require a period of mentoring; staff
competencies need to be regularly reviewed and retrained,;
Information on new procedures, equipment, technologies and
knowledge should be brought to the attention of appropriate
employees as it becomes available.

Safety and  security | Knowledge of the hazards present in the laboratory and the risks
training required for all | associated with them; safe work procedures; security measures;
employees. emergency preparedness and response.

The effectiveness of laboratory biorisk management in connection with coronavirus
infection and other diseases based on the application of the ISO 35001:2019 standard, the
principles of high reliability and personnel competence has been demonstrated in a number
of scientific publications [72, 73].
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LECTURE 10.

Topic. Assessment of biological risks.

Goal. Argue a biological risk assessment system, including information collection, risk
analysis, development of a risk control strategy, selection and implementation of risk control

measures, risk assessment and risk control measures.

Summary of the lecture.

Risk assessment is a step-by-step process
that evaluates the risks posed by working with
pathogenic biological agents and the likely
potential for exposure and/or release outside the
laboratory.

Laboratory biohazard risk assessment
methodology is described in the Technical
Guidelines for Laboratory Biosafety and
Biosecurity Risk Assessment developed by
Sandia National Laboratories in collaboration
with the International Federation of Biosafety
Associations, 2014  [74], International
Standards CWA 15793:2008 [69], ISO
35001:2019 [70], WHO Laboratory biosafety
manual and Topical Monographs, 4th ed., 2020
[12].

The various stages of the risk assessment process establish a risk assessment system

em

(Figure 4).

Information coll

Assessment of risks and
risk control measures

A tube of blood -containing a
biological agent, such as the Ebola
virus, does not pose a risk to
laboratory personnel as long as they
do not come into contact with the
blood in the tube. Therefore, the true
risk associated with a biological agent
cannot be determined by identifying
its pathogenic characteristics alone. It
IS necessary to pay attention to the
types of procedures using a biological
agent and the environment in which
the procedures will be performed.
Risk assessment should always be
carried out in a standard and
systematic manner [12].

&

Risk analysis

\ /
0_0

Section and realization of
risk control measures

Development of the
strategy for risk control

Figure 4 — System for assessment of biological risk
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Key aspects of the risk assessment system are outlined in Appendix 3.

Collection of information includes: planned activities in the laboratory (for example,
procedures, work with equipment or animals); competence of the personnel performing the
work; the concentration and volume of the bioagent and potentially infectious material to
be handled; possible routes of infection transmission; infectious dose, contagiousness,
severity of infection when infected with a bioagent; local availability of effective preventive
and therapeutic interventions; stability in the laboratory and the external environment,
sensitivity of laboratory personnel to the bioagent, its zoonotic potential; endemicity of the
bioagent among the local population; failure rate of building equipment and systems (e.g.
power, infrastructure and other systems).

When working with new or unknown biological agents, information should be
requested on: medical information about the patient from whom the sample was collected;
epidemiological data (morbidity and mortality data, suspected modes of transmission, other
research data on the outbreak); geographical origin of the sample.

Risk analysis is conducted in order to: determine the likelihood of exposure and/or
release of a bioagent and the severity of the consequences of such an event; establish how
probability and consequences influence the initial risk of the work performed; Based on the
information collected during the risk assessment, decide whether these risks are acceptable
or not — the decision must be justified and fully documented.

Factors that influence the high likelihood of an incident involving exposure and/or release of
a bioagent and the severity of the consequences of such an event: laboratory activities associated
with aerosolization (for example, sonication, homogenization, centrifugation); laboratory
activities involving the use of sharp objects; low level of competence of the personnel performing
the work; biological agents with high environmental stability; inadequate or insufficient electrical
power, poor condition of laboratory facilities and building systems, equipment malfunction,
damage from severe weather conditions, and access of insects and rodents to the laboratory.

Factors influencing the serious consequences of an incident if it occurs: low infectious dose;
high contagiousness; high severity and mortality; limited availability of effective preventive and
therapeutic interventions; large susceptible population (including high-risk laboratory personnel);
lack of endemicity (for example, an exotic disease).

Factors associated with both a high probability and more serious consequences of a possible
incident: high concentration or volume of the biological agent; airborne transmission of infection.

It is extremely important to determine the initial and acceptable risks, as well as the
identification of residual risks.
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Initial risk. A risk associated with laboratory activities or procedures conducted in the

absence of risk control measures.

Acceptable risk. The level of risk that is considered acceptable and allows work to

continue, taking into account the expected benefits of planned activities.

Residual risk. The risk that remains after carefully selected risk control measures have
been applied. If the residual risk is unacceptable, additional risk control measures may be
required or laboratory closure may be required.

Determination of initial risk. The collected information must be used to determine
the degree of risk in a particular situation (for example, the probability and severity of the
risk), constructing the proposed risk assessment matrix (Fig. 5).

Consequences of
exposure/ release

Severe Medium High _
Medium Low Medium High
Insignificant _ Low Medium
Unlikely Possible Likely

Probability of exposure/ release

Figure 5 — Risk Assessment Matrix

After assessing the initial risk, it is necessary to determine whether this risk is
acceptable to continue with the work.
Determination of acceptable risk is necessary to establish a benchmark below which
the initial risk must be reduced for the work to

be considered safe enough to continue.

Once an acceptable
determined, a risk control strategy must be
developed to reduce any initial risks to an
acceptable level and ensure that work can

continue safely.

risk has been

Development of a risk control strategy.
A risk control strategy: defines the general direction of the nature of the risk control
measures required to reduce unacceptable risks, without necessarily specifying the types of
measures that can be used to achieve this reduction; is achievable based on the use of
available resources in the context of local conditions; helps minimize any SOPs resistance
to the work being undertaken (e.g. considers risk perceptions of relevant stakeholders) and
secures support (e.g. obtains national/international regulatory approval); is consistent with
the overall goals, objectives and mission of the organization and contributes to success (i.e.
improves public health and/or enhances biosecurity).
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Risk reduction strategies are given in Table 4.

Table 4 — Risk Reduction Strategies

Strategy Example
N Elimination of danger: use of inactivated bioagent; use of a harmless
Elimination .
substitute.
Risk reduction: replacement with a weakened or less contagious bioagent;
Reduction and reducing the volumeftiter used; changing the procedure to a less dangerous
replacement one, for example, using polymerase chain reaction instead of growing on

nutrient media.

Isolation of the hazard: Elimination and reduction may not be possible,
Containment especially in a clinical setting, so the bioagent(s) should be isolated (e.qg.,
in a primary containment device).

Personnel/environmental protection: engineering controls (e.g., biological

Protection safety cabinets); use of PPE; staff vaccination.
Availability of administrative control and effective management of the
Compliance biosafety program, for example: GMPPs observed by staff; adequate

communication of hazards, risks and measures to control them; appropriate
training; clear SOPs; established safety culture.

Selection and implementation of risk control measures. In most cases, the nature of
the required risk control measures will be predetermined, prescribed by a set of minimum
risk control standards (e.g., internationally recognized best practice, national/international
regulations). However, in some cases, to properly implement a risk control strategy,
different risk control measures may be used depending on the nature of the identified risk,
available resources and other local conditions.

Some of the most commonly used enhanced control measures are described in detail
in section 4 of the WHO Laboratory biosafety manual and Topical Monographs, 4th ed.,
2020 [12].

The implementation of risk control Most laboratory work can be
measures is aimed at reducing residual risk. performed safely using basic
Appropriate analysis of funding, equipment, safety ~ requirements where the risks are
and security criteria must be carried out to ensure low or very low. Some types of

. ) laboratory work will require
that risk control measures contribute to the T
implementation of the selected risk control strategy. safely manage the associated
In this regard, it is important: analysis of equipment risks, which may be medium to
maintenance; drafting or updating SOPs; ensuring high. Very little laboratory work

that the measures chosen do not themselves become will -~ require MELUUEL
containment measures due to

asource of risk for t_he e>fecut|_on of the work; t[aklng very high risks, especially those
into account non-biological risk factors (design of associated with catastrophic
furniture or equipment), etc. Students are invited to consequences.

familiarize themselves with examples of laboratory
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activities, initial and residual risks after applying appropriate measures to control them,
given in the reference [12].

Once risk control measures have been selected and approved, their purpose, function
and application must be communicated to all employees to ensure they are applied correctly
and are effective.

Risk reporting is critical to enable laboratory personnel to make informed choices
about how to perform their role in the laboratory and to create a successful safety culture
built on effective risk reduction strategies. In addition, effective reporting practices will
help establish appropriate reporting mechanisms for any incidents, accidents or failures
of risk control measures. Risk communication also plays an important role in the
laboratory's relationships with external stakeholders such as regulators and the general
public.

Analysis of risks and risk control measures. Once a risk assessment has been carried
out, it should be reviewed regularly and changes should be made if necessary.

Actions or events that affect risk and therefore require reassessment include: changes
in biological agents or new information about existing biological agents; changes in
personnel, procedures and practices, and laboratory equipment; changes in international,
national or regional regulations or guidance; changes in national or regional disease status
(endemicity or eradication); introduction of new technology; laboratory relocation or
reconstruction; an incident, accident, laboratory infection or any event where the likelihood
of harm is identified; identification and/or implementation of corrective and/or preventive
actions; user reviews; periodic review of scientific and reference information.

Appropriate procedures must be put in place not only to ensure the implementation and
reliability of risk control measures, but also to ensure their sustainability. Confirmation that
measures are effective can be obtained through inspection, review and audit of processes
and documentation. A risk assessment should be carried out and reviewed, usually annually
and/or after an incident.

If a reassessment is warranted, the next step is to return to the beginning of the risk
assessment process, where new information related to the specific change will be collected,
the risks will be reassessed, and the need to implement new risk control measures will be
determined. This continuous cycle of risk assessment continues throughout the life of the
laboratory.
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LECTURE 11.

Topic. Control of biological risks: personal protective equipment, protective laboratory
equipment, waste management, receipt, storage and transportation of biomaterial.

Goal. Assess measures to control biological risks, including PPE, protective laboratory
equipment, waste management, receipt, storage and transportation of biomaterial.

Summary of the lecture.

Personal Protective Equipment (PPE) is a set of wearable equipment and/or clothing
worn by an employee to create an additional barrier between him and the biological agents
with which he works, thereby effectively controlling risk by reducing the likelihood of
exposure to the agents.

PPE includes: laboratory coat/clothing, protective suits (coveralls), shoes, gloves, eye
protection (safety glasses, face shields) and respiratory protection (surgical masks,
respirators). The selection of PPE is determined by biological risk control measures [12].

Protective laboratory equipment. The most commonly used equipment to control
high risks of aerosol formation and to isolate the work being carried out from other areas of
the laboratory; primary containment devices are biological safety cabinets (BSCs)
(Table 5).

Other laboratory equipment (pipettes, centrifuges, refrigerators and freezers, etc.).
When GMPPs are effectively implemented and followed, the safe use of laboratory
equipment will help minimize the likelihood of exposure of employees working with
biological agents. Records should be maintained describing equipment use, maintenance,
validation/calibration procedures and their results. More details about GMPPs while
working with laboratory equipment in the WHO Laboratory biosafety manual and Topical
Monographs, 4th ed., 2020 [12].

Waste management. A brief description of the different categories of laboratory waste
and their recommended treatment is given in Table 6.

Laboratory methods of decontamination: chemical disinfection, autoclaving,
incineration, gas fumigation, etc. More details on such methods can be found in Reference
[12].

Decontamination is the reduction of viable biological agents or other hazardous
materials on a surface or object to a predetermined level by chemical and/or physical
means.

Disinfectants are agents capable of eliminating viable biological agents on surfaces or
in liquid waste. Their effectiveness depends on the properties of the chemical, its
concentration, shelf life and time of contact with the biological agent. Disinfection is the
process of eliminating viable biological agents from objects or surfaces for further safe
handling or use.

47



Table 5 — Types and characteristics of primary insulation devices

Device type

Main characteristics

Class I BSC (used in BSL1
laboratories)

Cabinets with an opening front through which air enters are
designed to protect the operator and the environment from
infectious aerosols generated during work. Capable of performing
better than other types of BSCs in certain circumstances.

Class 11 BSC (used in
BSL2 laboratories)

Class Il BSCs are divided into several types, differing from each
other in the design and/or air supply mechanisms: a Class Il type
A2 or European standard (CEN 12469) box is often used. These
boxes with an opening front part have a complex air flow pattern:
the supply air is mixed with the downward flow of air that has
passed through an internal filter. This ensures the protection of
work surface materials, such as cell cultures, as well as personnel
and the environment.

Class 111 BSC (used in
BSL3 laboratories)

The Class 111 BSC has a closed front design that provides complete
isolation of the material from the operator and the environment.
Access to the work surface is through glove ports, which are
equipped with durable rubber gloves. Class 11 cabinets are sealed,
supply and exhaust air are filtered (using HEPA or equivalent
filter), and a high air change rate is maintained inside the cabinet.
The air supply is ensured by a special exhaust system located
outside the box, which maintains negative pressure inside the box.
Devices (transfer windows, immersion tanks or autoclaves) can be
used to load material into the box and/or decontaminate it.

Some Class 111 BSC or
isolated laboratory with
negative pressure
(maximum isolation
measures are used in BSL4
laboratories)

This type of laboratory uses a completely closed system of boxes
and protective barriers operating under negative pressure, which
allows the biological material to be isolated from the environment.
The box/isolator is equipped with filters for incoming and exhaust
air, as well as inlet devices such as a two-door autoclave,
fumigation chambers and/or immersion tanks.

Workwear with overpressure and external breathing air is required,
which creates a physical barrier between the operator and the
biomaterial.

The laboratory has facilities for gas decontamination (e.g.,
fumigation), for regular maintenance and repair of the laboratory
and any specialized equipment.

Upon entry, employees must take off their personal clothing and
put on special laboratory clothing with excessive pressure (for
example, overalls), and special PPE. The operator typically enters
and exits the laboratory through a chemical shower, which serves
to decontaminate his clothing upon exit.

The movement of personnel and work materials into and out of the
laboratory is carried out through a system of airlocks or transfer
windows; entrance devices are provided (submersible tanks with
disinfectant, transfer windows with locked doors and a disinfection
system, or fumigation chambers) [12].

HEPA is a highly efficient fine air filter.
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Table 6 — Laboratory waste separation categories and recommended treatment

Categories of laboratory waste

Treatment

Non-contaminated (non-infectious) materials.

Can be reused, recycled, disposed of as normal

household waste.

Should be collected in puncture-resistant
containers with lids and treated as potentially
contaminated.

Must be first decontaminated (chemically or
physically) and then washed; can then be used
as uncontaminated materials.

Must be decontaminated on site or safely stored
until transported to another facility for
decontamination and disposal.

To be incinerated on site or safely stored until
transported to another incineration facility.
Must be decontaminated before disposal into
sewer.

Contaminated sharp objects (hypodermic
needles, scalpels, knives and broken glass).

Contaminated materials intended for reuse or
recycling.

Contaminated materials that must be disposed.

Contaminated materials to be burned.

Liquid waste (including potentially
contaminated liquids) for disposal in sewers.

Receipt, storage and transportation of biomaterial. The sample received by the
laboratory must have accompanying information about what the bioagent is, when and
where it was collected or prepared, and what tests and/or procedures must be performed.

The employees unpacking samples shall have the following competencies: awareness
of existing hazards, the process of taking the necessary precautions in accordance with the
GMPPs; know and apply proper handling of broken or leaking containers to prevent
exposure to bioagents, as well as proper use of disinfectants to combat contamination. If
the packaging is broken, the samples are placed in an airtight container. The sender and
couriers should be notified of any damage to the integrity of the packaging.

Sample or specification request forms are placed separately in waterproof envelopes to
avoid damage or contamination. Laboratories receiving large numbers of specimens are
advised to have dedicated specimen
collection rooms or areas.

Specimens must be stored
containers that: have sufficient strength,
integrity and volume to contain the
specimen; sealed when the cap is properly
installed, for example, tubes with screw
caps; made of plastic (if possible); do not
contain biological materials on the outside
of the package; must be properly marked
for ease of identification; and are made of

For transport purposes, materials from
in the laboratory that may contain
biological agents are considered as the
infectious materials: cultures,
specimens of human or animal origin,
infected body parts or organs, and
biological products such as live
attenuated  vaccines or  similar
therapeutic products; GMOs if they are
capable of causing infection in humans
or animals.

49



material suitable for the type of storage required. Care must be taken when storing samples
in the liquid/vapor phase of nitrogen.

Enhanced controls and/or maximum containment measures for specimen receipt and
storage include: opening of specimens (contained in transfer or transport containers) within
a primary containment device and/or with use of additional PPE by specially trained
personnel; implementation of stricter protocols for limited access to storage areas, for
example, samples must be securely stored in special refrigerators, freezers and liquid
nitrogen storage facilities, accessible only to authorized personnel; strict accounting of
inventories and movement of samples, etc.

When transferring infectious materials within a laboratory, for example from a BSC to an
incubator, the following should be used: deep, sealed plastic or metal trays or boxes that can be
effectively cleaned and disinfected; trolleys for more stable transport of racks, vials or test tubes,
etc.

Transfer of infectious materials to another laboratory within the same building occurs via
routes that avoid common areas. Shipping containers should be labeled to identify their contents,
display biohazard symbols as an enhanced control measure, and surfaces decontaminated.

A safe and fast means of transporting infectious materials is the pneumatic mail system — a
network of air tubes for moving cylindrical containers within a building or campus using
compressed air [12].

For the transportation of infectious materials from one organization to another within
a country or another country, national and international transport regulations have been
developed to regulate the packaging, marking, labeling and documentation of infectious
materials to minimize the likelihood of exposure and/or release during transportation, which
are based on the UN “Recommendations on the transportation of dangerous goods” [75].

Category A and B infectious materials are the two most important classifications
used when transporting bioagents (or materials containing bioagents) outside the laboratory.
The main difference between them concerns the consequences of infection caused by a
transported bioagent in the event of a transport incident. Infectious material of Category A
Is assigned hazard labels: UN2814 — Infectious material causing disease in humans, or
UNZ2900 — Infectious material causing disease in animals only, or UN3245 — Genetically
modified microorganisms or UN3549 — Solid medical waste of Category A. For such
Category A materials, it is known or there is reason to believe that the material/substance
contains a biological agent that can cause severe disability, life-threatening or fatal disease
in humans or animals. To transport Category A materials, a Dangerous Goods Transport
Document (Declaration for the supply of dangerous goods) is required, see Appendix 4.

Infectious material B is assigned the hazard label UN3373 — Biological substances,

Category B (for other substances or materials, including human or animal origin, crops and
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biological products) or UN3291 — Biomedical waste (miscellaneous clinical or medical
waste). More detailed information on the documentation, packaging and labeling of
infectious materials for transportation can be found in Reference [12].

The use of multiple layers of packaging is a common method of controlling leakage or
packaging failure of infectious material to reduce the likelihood of exposure and/or release
during transport. Typically, the Triple Packing Principle is used — three layers: a sealed
primary container that does not allow leaks; absorbent material for absorbing liquid from
the primary container; sealed, leak-proof secondary packaging with a detailed list of
contents on the outside; between the second and third outer layers, if necessary, cooling
agents such as dry ice or liquid nitrogen can be used; outer packaging of the strength
sufficient for transport conditions with the application of appropriate signs, such as the
diamond-shaped UN Class 6 — Toxic and infectious materials, UN specification mark
indicating the strength of the packaging, etc. Samples of containers for the storage and
transportation of biological materials are presented in Appendix 4. In accordance with
applicable regulations, sample data forms, letters and other information identifying or
describing the infectious material or identifying the carrier and recipient must also be
submitted.
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LECTURE 12.

Topic. Kazakhstani methodology for biological risk management.

Goal. Analyze the Kazakh biorisk management methodology, including risk grading
and the Biological Risk Management Program for the bioindustry and laboratories
conducting research in the life sciences.

Summary of the lecture.

In accordance with the Law of the Republic of Kazakhstan “On biological safety of the
Republic of Kazakhstan”, 2022 (Article 10, paragraph 5, Article 13, paragraph 1 and Article
14, paragraph 6) by the Minister of Health of the Republic of Kazakhstan dated October 5,
2022 year, the Order “On approval of the methodology for managing biological risks”
was issued [43].

The biological risk management methodology determines the procedure for
managing biorisks in the field of sanitary and epidemiological well-being of the population,
including their assessment and measures to reduce biorisks in the Republic of Kazakhstan.
It is based on the gradation of biorisks by level based on the classification of pathogenic
bioagents and the degree of danger when working with them (Table 7).

Table 7 — Level of biological risk depending on the pathogenicity of bioagents and the
degree of danger when working with them

Requirements

Biological risk

level Activities for handling

pathogenic bioagents Laboratory type Work in laboratory

The laboratory is
not necessarily
isolated from the | GMPPs
premises of the
entire building

The laboratory is
not necessarily
isolated from the
premises of the
entire building

[11 and/or IV pathogenicity

First (BSL1) groups

Il pathogenicity groups
pathogenicity groups
causing infectious and (or)
parasitic diseases

GMPPs and protective

Second (BSL2) clothing, biohazard sign

| group of pathogenicity,
with the exception of those . | GMPPs and protective
) The laboratory is . i .
transmitted by aerogenous | . clothing, biohazard sign,
. isolated from the : .
Third (BSL3) | means, and (or) Il group of . and  special clothing,
. . premises of the | .
pathogenicity, causing . _— limited clearance,
> entire building o
especially dangerous controlled ventilation
infectious diseases
| pathogenicity group,
transmitted acrogenously, GMPPs and protective
as well as with an | The laboratory is | clothing, biohazard sign, as
unknown pathogen, for | isolated from the | well as special clothing,
which there are no | premises of the | limited access, controlled

Forth (BSL4)

effective therapeutic and | entire building ventilation, entry boxes,
preventive measures in exit showers, special drains
most cases
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At the same time, attenuated (weakened) strains of microorganisms, which are
bioagents of pathogenicity group |1, belong to pathogenic bioagents of pathogenicity group
I11. Attenuated (weakened) strains of microorganisms, which are pathogenic bioagents of
pathogenicity group 11, belong to pathogenic bioagents of pathogenicity group V.

This methodology is based on the international standards and WHO guidelines
discussed previously [12, 69, 70], and follows the main stages of the risk assessment process
of the generally accepted risk assessment system (Fig. 4).

The methodology includes guidance for developing a Biohazard Management Program
for the bioindustry and/or life sciences laboratory. The biorisk management program
contains the following sections: internal assessment of biological risks; accounting for the
handling of pathogenic bioagents; staffing and personnel competence; regulatory
framework (SOPs, methodological guidelines); management of physical protection
elements; equipment management (verification, certification, calibration, certification);
management of medical waste (compliance with Sanitary Rules [76]); creation of a working
environment with the availability of materials, equipment, infrastructure elements
(ventilation, water supply, sewerage) and disinfectants.

Activities for internal assessment of biological risks are of paramount importance for
the successful implementation of the Program and include: the procedure for conducting
assessments (scheduled once a year and unscheduled when handling pathogenic nutrients
for which a risk assessment was not carried out; when using innovations: laboratory,
equipment, methods, laboratory premises and their redevelopments); distribution of
responsibilities among staff (management, appointment of a group of 5 employees to
conduct the assessment); identification of hazards and assessment of the level of risk and
possible measures to eliminate or reduce it to a minimum; preparation of a conclusion on
the biological safety of the laboratory and the bioindustry facility as a whole.

A mandatory component of hazard identification is the preparation of a pathogen
biological hazard specification according to a special form [43].

The conclusion on the biological safety of the facility contains information: on the
degree of risk of the facility for personnel and residents living nearby; about the probability
of emergencies (natural and man-made) at the facility; on assessing possible consequences;
on the assessment of measures to prevent emergency situations and preparedness for their
elimination at the facility; on assessing measures to reduce risk and mitigate the
consequences of emergency situations.

The conclusion shall include the following: a situation plan indicating the
consequences of possible emergency situations at the site; calculations based on indicators
of the risk level of an object, indicating assessment methods; calculations of the probability
and degree of risk of emergency situations; supporting materials and recommendations for
the development of measures to eliminate or reduce biorisks to the maximum permissible
level.

Risk analysis includes the following steps: description of the hazard scenario to the
subject; a description of the potential harm and its likelihood; determination of the hazard
extent and the level of risk.
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The hazard probability is determined based on Table 8.

Table 8 — Correspondence of quantitative and qualitative assessments of the probability of
hazard levels

Quantitative Qualitative .
Description
assessment assessment/ level

>50% Frequent Occurs very frequently or constantly during a specific
procedure or protocol

>10% Probable Expected during the execution of a spec!ﬂc procedure
or protocol. Occurs frequently or periodically

>1% Random Possible during a specific procedure or protocol, but
not often

>0.1% Rare Not expected o_|ur|ng a specific procedure or protocol.
Rarely occurs in separate cases

>0.01% Unlikely Not possible during a specific procedure or protocol.
Occurs extremely rarely or almost never

The level of risk is determined based on a joint analysis of the degree of harm impact
and the likelihood of its occurrence using a risk matrix [43]. Based on the analysis of the
risk matrix, a conclusion is drawn up on the acceptability of the risk.

Risk analysis and the effectiveness of risk reduction measures are carried out by the
responsible person during daily and internal monitoring: identification, analysis,
forecasting, assessment and ranking of biological risks based on the criteria provided in this
Methodology. Biorisk monitoring data is entered into the state information system in the
field of biological safety.

The facility manager develops an action plan to neutralize biological threats (hazards),
prevent and reduce biological risks, and increase human protection against the hazardous
biological factors, as well as the deadlines and list of the responsible persons.

The methodology is intended for implementation at bioindustry facilities of the
Republic of Kazakhstan, including research institutes and centers.
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LECTURE 13.

Topic. Fundamentals of cyber-biosecurity. Cyber-biosecurity risk management
program for life sciences and bioindustry laboratories.

Goal. Explore the basics of cyber-biosecurity and discuss the elements and required
actions to ensure the effective functioning of all phases of the Cyber-Biosecurity Risk
Management Program.

Summary of the lecture.

The rapid development of information technologies in the recent decades has
contributed to significant progress in various sciences and areas of human activity, in
particular, the life sciences. Storage and management of research data, for example, using
cloud technologies on the Internet, generating your own experimental databases and using
a large array of biobank data, creating special interfaces for certain life sciences areas, as
well as automation of laboratory processes, including , automated DNA sequencing and
robotics, remote control of experiments when working with particularly dangerous
pathogens, and other applications useful for science, contribute to the emergence of new
vulnerabilities: risks of unauthorized surveillance, access, intrusion, as well as malicious
and harmful actions in the information space. Research conducted as part of international
scientific projects may pose especially great risks.

New concepts and disciplines have emerged: “cyber security”, “cyber-physical
security”, “cyber hygiene” [77]. The term “cyber-biosecurity” is used in relation to the
field of biological research and, in general, the life sciences [78, 79].

A review of modern publications on cyber-biosecurity (over 80 sources) was presented
by researchers at Virginia Tech University, USA, 2020 [80].

Cybersecurity (information security) is a set of technologies, processes and methods
designed to protect networks, devices, programs and data from attacks, damage or unauthorized
access. Cybersecurity can also be referred to as information technology security.

Cyber-physical security is the integration of sensors, computing, control and networks into
physical objects and infrastructure, connecting them to the Internet and to each other. Used by
governments, laboratories, agriculture and manufacturing, etc.

Cyber hygiene is a set of practices that organizations and individuals routinely implement to
maintain the health and security of users, devices, networks, and data.

Cyber-biosecurity is an emerging discipline that addresses unique threats at the intersection
of information technology and life sciences. These vulnerabilities may be due to unwanted
surveillance, intrusion, and malicious activities occurring within or at the interface of life sciences,
cyber, cyber-physical, supply chain, and infrastructure systems.

Life sciences research organizations have become targets for cyberattacks by
exploiting institutional vulnerabilities to gain access to research data, materials and
technology. The main threat areas are: insider threats and cyber-attacks, espionage, data
manipulation or third-party interception.

Cybersecurity breaches through a biosecurity lens include: cyberattack — theft or
manipulation of data and/or security expertise and/or information about partners and
stakeholders; hacking of partners (suppliers of reagents, services) using the systems and
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networks of the organization in question; manipulations with sensitive equipment leading to
its damage or changes in research results; cybersecurity incident — unauthorized access to
data, sensitive information, pathogens or research material by an employee or partner;
compromise of confidential information or materials through a network of suppliers; remote
access to automated equipment.

Based on the above, potential cyber-biosecurity risks include: remote access to
laboratory sample data; manipulating automated or computer technology to alter sample
results and data; unauthorized access to network files, including confidential information,
as well as access to gene mapping, genetically engineered plants and sequences, vaccine
development and effectiveness data, production data, etc.

Management of cyber-biosecurity risks in university laboratories, research institutes,
life sciences research centers, and the bioindustry is a multi-component process
encompassing biomaterial security, cybersecurity, and cyber-physical security.

Biosecurity: Biosecurity: development of procedures for the protection of biomaterial for the
proper receipt, analysis, storage and transfer of biological pathogens, samples, etc.; implementation
of appropriate laboratory management systems to properly account for the supply chain and transfer
of sensitive and/or high-risk biomaterials; development of adequate biosafety procedures, including
infection control protocols, use of protective equipment and safe work practices.

Cyber security: development of minimum level acceptance criteria for cyber hygiene;
developing cybersecurity policies and procedures to prevent, detect, respond and recover IT
systems, networks and programs; implementing cybersecurity response strategies, training and
system penetration testing.

Cyber-physical security: development of policies and procedures for cyber physical systems,
which include authorization and access, human interaction with computers and equipment,
principles for integration of automated information.

The organizations specialized in life sciences and bioindustry technologies should
develop and implement cyber-biosecurity systems to establish an effective, documented
methodology for protecting, mitigating, preparing for, responding to, and mitigating the
cyber events. Such actions can be described in a special Cyber-Biosecurity Program in the
organization and contain the following stages: preparation, detection, response,
maintenance, with a description of policies, plans and procedures aimed at continuous
improvement of risk management in this area (Fig. 6).

A description of the elements and required actions to ensure the effective functioning
of all stages of the organization's Cyber Biosecurity Risk Management Program is presented
in Appendix 5.

It is important to correctly and timely describe the roles and responsibilities of all
participants in the supervision and implementation of such a Program, including the
management of the organization; head of the laboratory; research director and staff; head
of the IT security department and employees; risk of the manager; laboratory technicians,
technicians and all personnel of the organization.
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Prepare | Detect | Respond Maintain
;
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Lay a good Determine how Determine how Lay a good
foundation for best triggers and triggers and foundation for best
practice and raise indicators of risk and indicators of risk and practice and raise
awareness threats are detected threats are detected awareness

Figure 6 — Stages of a Cyber-biosecurity Risk Management Program for a Life Sciences
Research Organization

To maintain best practice standards, the Program must be reviewed and updated
regularly. Training new employees, students and research partners, service providers, and
upgrading the skills of existing staff at all levels will help increase the organization's
awareness and readiness to counter cyber-biosecurity threats. Monitoring on an annual basis
and/or after an incident to verify and evaluate the effectiveness of the Program is a
prerequisite for good cyber-biosecurity risk management in an organization.

The lecture used materials of the Seminar on Cyber-biosecurity, held in February 2023 by specialists
from Sention (Australia), as part of the International Program “Laboratory Infrastructure Security in the
Post-Pandemic Era”, organized by Health Security Partners (HSP, US).
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LECTURE 14,

Topic. Managing risks in the bio industry and life sciences to comply with export
control regulations. Internal Compliance Program (ICP).

Goal. Justify the necessity to develop internal compliance programs in accordance with
the export control regulations to manage risk in the bioindustry and life sciences.

Summary of the lecture.

Currently, a significant number of products and technologies are being created in the
bioindustry and life sciences, which can be sold to other countries in accordance with
foreign economic activity, transferred within the framework of international scientific
projects and joint research and production activities. For example, cell cultures of hazardous
and highly hazardous biological agents, equipment for various stages of microbiological
production (fermenters and centrifuges, cross-flow filtration systems, cryophilic drying
chambers, aerosol inhalation equipment, protective isolation equipment for laboratory and
operating personnel), technologies and scientific research for production of vaccines and
drugs, anti- pathogens and others have dual-use potential. Foreign economic turnover of
such types of goods is regulated by rules in the field of export control (EC).

Some or other types of the

above products, equipment and Export control (EC) is a set of measures to

technologies are widely used in
various fields of human activity:
medicine and biotechnological
production, food industry and
winemaking, pesticide production,

ensure the state-established procedure for
realization of foreign economic activities in
relation to a certain group of controlled goods
and technologies (materials, equipment,
scientific and technical information, works,
services, results of intellectual activity). The

ecology and agriculture, etc.
Among them, for example, the
export control regulates only the
equipment that can be used for
continuous work with pathogenic microorganisms, viruses and toxins without the risk of
aerosol formation and that has certain control characteristics.

Based on international frameworks and agreements (regimes), in particular, the
BTWC, the AG, UNSCR 1540 and others, National EC systems are being created in various
countries, including development of the laws, checklists and regulations. An important
element of the effective functioning of national EC systems is the development and
implementation of an Internal Compliance Program (ICP) at the organization.

In our country, the creation of such compliance programs in the organizations is
regulated by the Law of the Republic of Kazakhstan dated December 28, 2022 No. 172-VII
“On the control of specific goods” (Article 17) [81].

An analysis of international experience has shown the best practices for developing
Internal Compliance Programs in US universities [82-86], as well as in the materials of the
manual “Elements of an Effective Export Control Compliance Program”, presented on the
website of the Bureau of Industry and Security of the US Department of Commerce [87].

goods and technologies under control in this
area include, first of all, dual-use CBRN goods
and technologies.
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As part of the ISTC project “Models of Internal Compliance Programs for the Nuclear,
Chemical, Biological and Radiological Sectors” (2019-2022) for the implementation of
Targeted Initiatives of the European Council, the Nuclear Technologies Safety Center of the
Republic of Kazakhstan, with the involvement of experts from various fields of life sciences,
developed the Guidelines for the creation of an Internal Compliance Program in the
Bioindustry (BiolCP).

The Goal of BiolCP — is management of export control risks in the bio-industry to
ensure that life sciences products, technologies and research findings of dual-use potential
and concern do not fall into the hands of possible bioweapons proliferators and/or terrorists.

BiolCP is a set of necessary organizational, administrative, technical and other
information activities that are voluntarily carried out in the bioindustry (by enterprises, bio-
and pharmaceutical companies, universities, research institutes and laboratories) in
accordance with EC rules.

The implementation of the Internal Compliance Program involves the creation of a
mechanism for inspections and risk management in the bioindustry to: ensure the legality of
foreign economic transactions; more efficient management of foreign economic activity;
assistance in the implementation of procedures related to obtaining export licenses;
preventing the transfer of materials, equipment, technologies, scientific and technical
information, which could lead to violation of state’s interests or its international obligations
under EC.

Advantages of creating BiolCP: reducing the time required for the implementation of
international contracts due to their more qualified development at the preliminary stage;
protecting the interests of the enterprise and creating a barrier to the uncontrolled leakage
of advanced scientific and technical achievements and high technologies; strengthening the
company’s reputation as a reliable partner that complies with national legislation and
international obligations; express verification of partners (for trade transactions,
international projects, service providers, etc.) based on the information data bank created
within the framework of the Program.

Elements and procedures of BiolCP: obligation of the enterprise (organization,
company) to comply with EC requirements, expressed in the form of an order, statement or
memorandum; action plan for the creation, implementation and revision of the Program;
organizational structure of the enterprise's EC: general scheme, appointment of personnel,
management of branches and subsidiaries (if necessary); algorithm for passing the EC
procedure and risk assessment: verification of foreign trade transactions, preparation of
documents for obtaining licenses or permits, supply control; office work; training;
monitoring the implementation of the Program (internal audits); notifications in case of non-
compliance with EC requirements (management, higher authorities, partners).

The order (statement, memorandum) clearly explains the purpose and objectives of the
Program and defines practical steps aimed at organizing work on the creation, support of
operation and its revision: responsible persons are appointed from among the management
(usually the Director or his deputy) and personnel (BiolCP Administrator), Commission,
etc.
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The BiolCP must include a formalized diagram or other description of the order flow
system, including a description of each verification element and license types used by the
facility. This means describing the sequence of steps or checks that should be included in
the order processing system, as well as a package of tools to support its implementation.

The algorithm for completing the EC procedure and assessing the risks of inappropriate
use of biomaterials, equipment, technologies, dual-use research of concern (DURC) is one
of the most important elements of the BiolCP (Fig. 7).

Technical analysis

1 [
M Commodity identification Is the customer on the st Diversion risk J—J
, assessment
of denials?

J

Figure 7 — Algorithm for completing the Export Control procedure and BiolCP risk
assessment

This check is intended to determine whether the partner enterprise involved in the
commercial transaction is included in the Refusal List. The list of refusals consists of:
the Black List — a list of enterprises that have violated export regulations and the List of
Prohibited Countries — a list of countries that have been subject to sanctions by the UN
Security Council.

The “Refusal List” is formed at the enterprise; in addition, you can use the Internet
services:

« http://www.export.gov/exportcontrols.html - table of contents of all lists - refusal,
bad end users, etc. — US government website for export controls;

* http://www.bis.doc.gov/dpl/thedeniallist.asp - current list of persons who have
been officially denied by the US Department of Commerce.
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If a business partner involved in a transaction is identified as being on the Denial
List, the BiolCP Administrator must inform his or her company management, suspend
the order, and contact the appropriate government agencies for further instructions.

There are two basic methods for checking for an organization as for the refusal list:

1) Method based on checking all clients. The enterprise must maintain a database of
all partners verified to be on the denial list. If a new partner appears that is not in the
database, the order must be put on hold until the new partner is verified to be on the refusal
list. Businesses that receive orders from regular and trusted customers may prefer this
method.

2) Method based on verification of export transactions. The enterprise must check
whether the partner company - the customer, its managers, as well as end users - belong to
the list of refusals. Businesses receiving export orders from a large number of new partners
may prefer this verification method.

An assessment of the risk of an export item being diverted from its stated purposes
includes a list of “Red Flags” that indicate the possibility of the product being used for a
purpose other than its originally stated purpose. The BiolCP Administrator is responsible
for the implementation of this clause: creates and maintains a special diversion risk dossier
containing indicators of “red flags”, informs management: to suspend the transaction until
further information is clarified or to refuse the commercial transaction.

For more detailed information about the elements and procedures necessary for the
development, implementation and revision of the BiolCP, the structure, action plan,
distribution of roles and responsibilities of personnel, record keeping, proposed topics for
training and other important tools for the effective functioning of the Program, as well as
recommended deadlines for their implementation, you can find out on the website of the
Nuclear Technology Safety Center of the Republic of Kazakhstan in the section “EC and
Non-Proliferation Database”.
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LECTURE 15.

Topic. Fundamentals of bioethics. Values and ethical guidelines in the life sciences.

Goal. Learn the basics of bioethics and analyze the values and ethical guidelines of
research in the life sciences.

Summary of the lecture.

In the early 70s of the 20th century, the American scientist Van Rensselaer Potter
(1911-2001) introduced the term “bioethics” or “science of survival” for the scientific
society, which should be a new wisdom that combines the two most important and necessary
elements — biological knowledge and universal human values [88].

Bioethics is a general cultural phenomenon that functions in various manifestations of
human activity. Bioethics is considered as: a branch of scientific knowledge; academic
discipline; social institution; social movement [89].

In the modern scientific understanding, bioethics is an area of interdisciplinary
research into ethical, philosophical, anthropological and legal problems arising in
connection with the progress of the life sciences and the introduction of new technologies
into practice. This is an actively developing scientific field that has many directions: medical
bioethics, clinical bioethics, ethics in biotechnology and genetic engineering, environmental
bioethics and others, in general, bioethics as a component of ethics in scientific research
[90].

It should be noted that until recently, the main focus of bioethical problems was related
to practical medicine, the relationship with the patient; today it has broaden to the area of
rapidly developing research in science and life, largely due to the increased risks of using
scientific achievements against the benefit of humans and the environment.

Fundamental scientific works on bioethical topics by foreign scientists: Reich U.T.
"Encyclopedia of Bioethics", USA (1978); Jonas H. “The Principle of Responsibility”, Germany
(1979); Gracia D. “Fundamentals of Bioethics”, France, (1989); Engelgart T. “Fundamentals of
Bioethics”, USA (1994), etc. [91].

The textbook “Fundamentals of Bioethics and Biosafety” (2021) by Nasyrova F.Yu.,
Jalilov A.U., Rakhmatov A.S. is of interest to the student audience, the scientific community and
practitioners, it was developed in the framework of ISTC project. The textbook outlines the
achievements and risks of modern biotechnology and gene therapy, and provides a detailed ethical
analysis of practical activities to protect the most important values of society in the context of
modern development of the life sciences. The publication contains specific examples from research
practice, questions and tasks that will help to better understand the features of bioethics and
biosafety [92].

In many countries around the world, bioethics has become an academic discipline. It
is taught mainly in the philosophical and medical faculties of universities. Dealing with the
complex ethical issues inherent in the life sciences requires three core competencies in
biological ethics:
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— awareness — knowledge of existing risks and dilemmas, as well as the ability to
identify them;

— deliberation — the ability to weigh and analyze the benefits of a scientific project and
the possible harm it may cause;

— action — take steps to achieve an acceptable balance between science and biological
security.

These bioethics competencies should be part of the training of everyone pursuing a life
sciences education. It is equally important to transfer this knowledge to those already
working in the field: scientists, laboratory assistants, technicians and especially managers,
who must always remember: a “bad scientist” makes unethical choices [92].

Participation in international and national scientific projects, exchange of scientific
information at conferences and seminars, Internet forums, publication of experimental
results in scientific journals and on the pages of monographs, educational publications,
lectures at universities, etc. — the constituent attributes of the academic freedom of a
modern scientist.

Academic freedom is a core value of scientific research that must be balanced on a
case-by-case basis with the need to protect the safety of citizens and society. Arguments
for presenting papers and publishing research or other results must be balanced with
arguments for protecting classified or commercial information, especially for research
with dual-use potential.

The International Bioethics Association (https://iabioethics.org/) was founded in
1993, which organizes world bioethical congresses and training.

Ethical and legal regulation in the field of bioethics is carried out on the basis of
international normative documents, the most important of which are: the Universal
Declaration on the Human Genome and Human Rights (UNESCO, 1997); Declaration on
Human Cloning (UN, 2005); legally binding Convention for the Protection of Human Rights
and Dignity with regard to the Application of Biology and Medicine: the Convention on
Human Rights and Biomedicine, adopted by the Council of Europe in 1997 and its additional
protocols. Such documents as the Helsinki Declaration of the World Medical Organization
(1964, last edition 2000), International Ethical Guidelines for Biomedical Research on
Human Subjects (1982, last edition 2002) are well regarded by international community
[92].

Currently, countries around the world have adopted national legislation and regulations
in the field of bioethics, international and regional codes of conduct, guidelines and other
documents in the field of bioethics.

Codes of ethics can be a useful tool for raising awareness of the need to manage
biological risks. The Netherlands was one of the first to develop a Code of Ethics in the
Field of Biodefense [93]. Noteworthy are the Tianjin Biosecurity Guidelines for Codes of
Ethics for Scientists, developed by an international team of authors [94].
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The Universal Declaration on Bioethics and Human Rights, adopted at the 33rd session
of the UNESCO General Conference in 2005, is practically universal, i.e., regulates all
aspects of medical activity and scientific research relating to humans. This document also
proves the possibility of overcoming relative differences between peoples, nations, cultures,
religions, accepting and recognizing the general principles of biomedical ethics.

The declaration contains 16 complementary and interrelated ethical principles relating
to the life sciences, medicine, and related technologies as they apply to humans: human
dignity and human rights; the dominance of the interests of an individual over the interests
of science or society; benefits and non-harm; independence (autonomy) and individual
responsibility; consent; consent for persons who do not have the legal capacity to consent;
recognition of human vulnerability and respect for personal integrity; privacy and
confidentiality; equality, justice and equity; non-discrimination; respect for cultural
diversity and pluralism; solidarity and cooperation; social responsibility; sharing of
benefits; protection of future generations; protection of the environment, biosphere and
biodiversity.

Application of these principles covers: making decisions and addressing bioethical
issues based on professionalism, honesty, integrity and transparency, using progressive
scientific knowledge and methodologies; establishing independent, multidisciplinary and
pluralistic ethics committees, assisting them and supporting their activities at an
appropriate level; promoting appropriate assessment and proper management of risks
related to medicine, life sciences and related technologies; compliance with the principles
of the Declaration in transnational practices, including appropriate measures to combat
bioterrorism and illicit trafficking in genetic resources and biological materials; make
efforts to promote education and training in bioethics; enhancing the dissemination of
scientific information internationally and encouraging the free exchange and sharing of
scientific and technical knowledge in the field of bioethics.

States should take appropriate legislative, administrative or other measures to give
effect to the principles set out in the Declaration [95]. Issues of bioethics are included in the
new Code of the Republic of Kazakhstan dated July 7, 2020 No. 360-VI “On the health of
the people and the healthcare system” and, in accordance with Article 228, the Central and
local commissions on bioethics are formed on an interdisciplinary basis, their functions and
range of responsibilities are also established [96]. The Ministry of Health of the Republic of
Kazakhstan has developed the Regulations on the Central Commission on Bioethics [97].
Bioethical content is integrated into the ethical codes of scientists in scientific institutes and
centers, universities [98].

The values and principles are intended to:
— define the ethical obligations that should guide scientists and the scientific
community;
— promote the use of ethical responsibilities as a basis for policy and professional
practice that are consistent with recognized standards, best practice and good
governance;

— serve as a common and unifying language for stakeholders across differences in social,
cultural and religious beliefs and ethical values.
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The current “benchmarks” for sound ethical judgment to support the development and
implementation of effective biorisk management mechanisms are represented by a common
set of values and principles [4, 99] and are schematically depicted in Figure 8.

Health, safety
and protection

Public education,
inclusion and
empowerment

Responsible use
of research

Social justice Integrity

VALUES AND PRINCIPLES
FOR THE SAFE, SECURE AND
RESPONSIBLE USE OF
RESEARCH IN THE LIFE
SCIENCES

Equity between

generations Fairness

Openness,
Inclusiveness and tl’anSparen_cbyI and
collaboration responsible
information
exchange

Figure 8 — Values and principles for the safe, secure and responsible use of life sciences
research

The students are encouraged to review the relevant commitments to implement such
values and principles in section 3.2 of the WHO Global guidance framework for the
responsible use of the life sciences: mitigating biorisks and governing dual-use research,
2022 [4].
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The introduction of these values and principles promotes the responsible management
of biological risks in the life sciences, placing such management at a qualitatively higher
level.

Management of biological risks taking into account the above values and principles
allows to balance the academic freedom of life sciences scientists and practitioners with
their responsibility to the scientific
community and society (Figure 9).

The discussed values and principles .
highlight the need for the scientific
community and other stakeholders (
involved in life sciences research to
adhere to high scientific and ethical AGADEMIC
standards, ensuring that it is used to FREEDOM
improve human life and health,
ecosystem biodiversity and a safe w ‘
environment. ;

The wvalues and principles are
intended to motivate and strengthen the

RESPONSIBLE
/SCIENCE

L\

responsible practice of scientists and Figure 9 — Managing biological risks
professionals, and to establish a policy with respect to guiding values and
and framework for the ethical obligations principles — balancing academic
of all stakeholders in managing biological freedom and scientist responsibility
risks.
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ASSIGNMENTS FOR SEMINARS

SEMINAR 1.
Methodical recommendations

Discuss the following questions at the seminar:

1. Justify the definitions of “biological risk”, “biological risk management”, “life
sciences” and others discussed during the introduction lecture. Compare the concepts of
“biological safety”” and “biological protection”.

2. Explain which tasks of this discipline are of greatest interest to you.

3. Explain how the COVID-19 pandemic has affected your views on biological risk
management.

4. Give examples interpreting different levels of biological risk management (global,
national, local).

5. Write an essay “Biological risk management in solving biological safety problems”
and discuss them in an open discussion at the seminar.

An essay is a prose small composition of small volume and free composition, expressing
individual considerations on a specific occasion or issue. The purpose of the essay is to
develop skills such as independent creative thinking and written presentation of one’s own
thoughts (https://pnu.edu.ru/ru/recruitment/graduates/essay/).

Create a glossary of “Biorisk Management in the Life Sciences” terms and start
completing it. The glossary of terms should be updated in the process of studying. In the
middle of the semester and at the last seminar lesson, tests will be carried out on knowledge
of terms from the glossary.

References. Use the literature listed in Lecture 1 and other sources you have studied,
including Internet materials.

SEMINAR 2.
Methodical recommendations

In an open discussion at the seminar, discuss the following questions:

1. Describe the categories of pathogenic microorganisms that can be considered agents
of biological threat. What diseases do they cause in humans and/or animals?

2. Define such terms as “pathogenicity”, “virulence”, “toxigenicity”, “contagiousness”,

M
9% ¢

“strain”, “collection of microorganism cultures” and other new terms.
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3. Compare the international and Kazakhstani classification of microorganisms by
pathogenicity groups.

4. Assess the sources of pathogenic bioagents and toxins. What place do collections of
microorganism cultures occupy among them and why?

5. Individual task. Describe the most famous microbial culture collections using
Appendix 2.

Each student is asked to characterize one international, national and industry collection
of microbial cultures, as well as to find information on the Internet about other collections
of microbial cultures.

Add to the glossary of terms in this discipline with new concepts.

References. Use the literature listed in Lecture 2 and other sources you have studied,
including Internet materials.

SEMINAR 3.
Methodical recommendations

In an open discussion at the seminar, discuss the following questions:

1. Explain your understanding of “dual use” of research and technology in the life
sciences.

2. Assess major trends in life sciences that pose biosafety risks

3. Analyze the areas of concern for dual use research (DURC) in the life sciences,
listing specific technologies.

4. Argue for the importance of responsible behavior by scientists and professionals
involved in dual-use research of concern (DURC) in the life sciences involving recombinant
DNA technologies.

5. Group assignment: prepare a

Presentation at Power Point on the Power Point Presentation — is a slide show.

To make a presentation on the specific topic,

tOPIC: “The potential for dual use ,?fl%fe the text should be divided into slides. Just
sciences research and technology” with imagine a slide as a blank canvas for drawings
ar}aIySIS of specific exampl_es (12-15 and words to help you present your report
slides) and demonstrate it at the (https://support.microsoft.com/ru).

seminar.

Add to the glossary the new terms in this discipline.

References. Use the literature listed in Lectures 1-3 and other sources you have
studied, including Internet materials.
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SEMINAR 4.
Methodical recommendations

In an open discussion at the seminar, discuss the following questions:

1. Classify modern biological threats into groups, explain the difference between
biological threats of natural origin and threats associated with unintentional and intentional
human activity.

2. List the main biological threats of the 21st century and analyze the possible reasons
for their occurrence.

3. Analyze the risk of epidemics and pandemics of infectious diseases of humans and
animals in the Central Asia region.

4. Interpret with 5-7 examples the quote given by M. Walters in the article “Seven
Modern Plagues: And How We Are Causing Them” [100]
https://islandpress.org/books/seven-modern-plagues:

“..The emergence of new and known pathogens is associated with many
reasons, most of which are caused by the growing anthropogenic impact on
nature. Increased pathogen emergence may be associated with climate change,
decline and loss of biodiversity, habitat degradation, and increased contact
between wildlife and humans. A significant role is played by the synergy of such

phenomena as persistent poverty and the growth of the world’s population...”.

5. Construct an Associogram of modern biological threats and their causes.

An associogram is a visual representation of the connections of a central concept
or phenomenon with other concepts, objects, qualities, and associations. It allows
for a personality-oriented, developmental approach to learning, and gives
Impetus to the active mental activity of students (https://infourok.ru/).

Add to the glossary the new terms in this discipline.

References. Use the literature listed in Lectures 1-4 and other sources you have
studied, including Internet materials.

SEMINAR 5.
Methodical recommendations

In an open discussion at the seminar, discuss the following questions:

1. Compare the internal and external biological threats of the Republic of Kazakhstan,
list the main infectious diseases caused by particularly dangerous pathogens found on the
territory of Kazakhstan.
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2. Briefly outline the contents of the order of the Ministry of Health of the Republic of
Kazakhstan dated November 12, 2021 “Sanitary and epidemiological requirements for the
organization and implementation of sanitary and anti-epidemic, sanitary and preventive
measures to prevent particularly dangerous infectious diseases.”

3. Analyze the internal biological threats in the Republic of Kazakhstan associated with
the deposition and storage of pathogenic biological agents, the creation of collections of
microorganisms, as well as the activities of clinical diagnostic and microbiological
laboratories, assess the biological risks of the production activities of these laboratories.

4. Assess the risks of the spread of biological threats to the territory of the Republic of
Kazakhstan from neighboring countries.

5. Discuss the main content of scientific articles:

1) Meka-Marchenko T.V., Erubaev T.K., Begimbayeva E.Zh., Kovaleva G.G., Abdel
Z.Zh., Sutyagin V.V., Izbanova U.A. Multilevel system for studying the properties of plague
microbe strains in the Republic of Kazakhstan // Problems of especially dangerous
infections. 2022; 4: 23-28;

2) Lukhnova L.Yu., Izbanova U.A., Meka-Mechenko T.V., Nekrasova L.E., Atshabar
B.B., Kazakov V.S., Sushikh V.Yu., Ospanova G.M. Anthrax in 2016 in Kazakhstan //
Medicine (Almaty). 2017; 5 (179): 56-61.

To discuss scientific articles, read their contents and prepare short essays (up to 2
pages) indicating the relevance of the research, methods used, main results and conclusions.
Prepare 3-5 questions about the articles you studied and discuss them with your fellow
students.

Add to the glossary the new terms in this discipline.

References. Use the literature listed in Lecture 5 and other sources you have studied,
including Internet materials.

SEMINAR 6.
Methodical recommendations

In an open discussion at the seminar, discuss the following questions:

1. Argue the feasibility of introducing the new Law “On Biological Safety of the
Republic of Kazakhstan”, 2022.

2. Analyze the main content of the Law “On Biological Safety of the Republic of
Kazakhstan”, list the basic principles of ensuring biological safety in Kazakhstan.

3. Assess the effectiveness of the Law “On Biological Safety of the Republic of
Kazakhstan” and the adopted regulatory documents for managing biological risks.

4. State the main content of the Order of the Ministry of Health of the Republic of
Kazakhstan dated August 27, 2022 “On approval of the Rules for monitoring the
effectiveness of external assessment of biological risks.”

5. Compare the legislation of the Republic of Kazakhstan in the field of biosafety and
biological risk management with the legislation of the CIS countries on this issue, present
the results of your work in the form of a comparative table and draw conclusions.
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Regulations
CIS states Law, year, brief content | (recommendations, etc.), Note
year, brief content

Add to the glossary the new terms in this discipline.

References. Use the literature listed in Lecture 6 and other sources you have studied,
including Internet materials.

SEMINAR 7.
Methodical recommendations

In an open discussion at the seminar, discuss the following questions:

1. List international frameworks and strategies in the field of biosafety and biological
risk management.

2. Analyze the content of international documents and assess the significance for
biological risk management on a global and national scale (using the example of the
Republic of Kazakhstan).

3. Assess the contribution of WHO and other international organizations to
strengthening biological risk management and biosafety, including training and scientific
support.

4. Analyze current achievements around the world in biological risk management,
responsible conduct of research in the life sciences, and explain which best practices are
most valuable for application in Kazakhstan.

5. Conduct a debate (Latin disputare - reason, discuss, argue) on the topic “Which
international documents are most important for the successful implementation of the global
One Health initiative? Give reasons for your answers.

Add to the glossary the new terms in this discipline. Prepare your glossaries for testing,
learn and be able to explain the definitions during the test at the next seminar session.

References. Use the literature listed in Lecture 7 and other sources you have studied,
including Internet materials.

SEMINAR 8.
Methodical recommendations

In an open discussion at the seminar, discuss the following questions:
1. Classify biological risks in the life sciences.
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2. Discuss the basic principles of biological risk management in the life sciences and
bioindustry, justify what the mechanism for safe, reliable and responsible biological risk
management should be.

3. Explain the term “infodemic” as the risk of the spread of misinformation and
disinformation about research and technology in the life sciences and justify measures to
combat it using specific examples.

4. Analyze the key elements of proper governance of new technologies used to manage
biological risks in the life sciences and bioindustry.

5. Conduct a frontal survey on knowledge and understanding of terms according to the
“question-answer chain”.

The teacher checks that students in the entire group have a glossary of terms and asks the
first question to one of the students, for example, “Analyze the concept of “biological
safety.” The student who answers correctly asks the question to the next one “in the
chain,” and so on, until all new terms of the course have been discussed. All students in
the group take part in the discussion of the answers and can make additions and/or
refutations of the answers of others. The teacher records the correctness of the answers
and provides clarifications if necessary.

Add to the glossary the new terms in this discipline.

References. Use the literature listed in Lecture 1-8 and other sources you have studied,
including Internet materials.

SEMINAR 9.

Methodical recommendations

In an open discussion at the seminar, discuss the following questions:

1. Analyze the systematic approach based on the Concept of Continuous Improvement,
which forms the basis of the international standard 1SO35001:2019, and the content of the
Standard (structure, elements, basic requirements).

2. Explain what makes an effective Biological Risk Management Program for
laboratories and other related organizations.

3. List the basic requirements for measures to control biological risks in the laboratory
and other related organizations, indicate what documentation needs to be developed to
implement such measures (SOPs, etc.). In addition to the basic requirements, what other
biorisk control measures may be required when working with highly hazardous pathogens?

4. Argue for best practices in employee behavior required to ensure safe work practices
and control of biological hazards (GMPPs, GMPP Technical Procedures).

5. Analyze the role of human factors in ensuring biological risk management in the
laboratory and the importance of staff training to improve the effectiveness of such a
process.
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In this regard, we propose to consider the following Case study (a teaching technique
that uses descriptions of real situations) and answer the questions posed in it.

ISO 35001 7.2.2 Personnel reliability measures

How should your organization (laboratory) implement personnel assurance measures to
identify and provide confidence that employees are trustworthy and competent, and to identify
individuals who may pose a biosafety or biosecurity risk?

Biorisk management

How is laboratory
access granted within
an organization?
What guidelines and
ethical standards apply
in this situation?

Are access levels
commensurate with
staff competence?
Are there any
violations?

(. Mitigation

How do you control individuals' access to facilities or work in accordance with established
policies and procedures?
How to ensure that all measures taken are legal and ethical?

The case was developed by using the materials of of the Seminar on biorisk management and
strengthening biosafety, held at the Georgian National Center for Disease Control and Public Health
(NCDC) at the Lugar Center, January 25 — 27, 2023 in Tbilisi, within the framework of the International
Program “Safety of Laboratory Infrastructure” in the post-pandemic era”, organized by Health Security

Partners (HSP, US).
Add to the glossary the new terms in this discipline.

References. Use the literature listed in Lecture 9 and other sources you have studied,
including Internet materials.

SEMINAR 10.
Methodical recommendations

Case study: Biorisk assessment when working with a particularly dangerous

pathogenic virus that causes SARS.
Scenario: In the laboratory of the Scientific Center engaged in research in the field of

life sciences, work is carried out with a particularly dangerous pathogenic virus that causes
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SARS. A team of 7 researchers, one of whom is pregnant, is working on developing a
vaccine against SARS.

The laboratory is a standard BSL2 laboratory facility. All equipment is
certified/attested. The bioagent is stored in a freezer at a temperature of — 80 °C. To conduct
the experiments, the agent is grown in volumes of 15 liters and stored in a laboratory
incubator. Once grown and purified, the virus will be inactivated.

The Research Center has a biosafety program, instruction and training for employees,
however, SOPs have not yet been developed for all procedures carried out in this laboratory.
In particular, the procedure for inactivating the bioagent was written, but not approved by
management, and the developed risk control strategy was sent for revision. There is no
formal respiratory protection program for this laboratory and respirators are not used.

All employees, except for the young laboratory assistant, have been working for a long
time and undergo regular training, and have a level of competence corresponding to their
job responsibilities. The laboratory assistant was recently hired at the laboratory; he
combines work with completing his studies at the University, and has undergone initial
instruction.

Answer the following questions:

1. Gather the necessary information about the bioagent to assess the initial risk using a
risk assessment matrix. Who of laboratory staff is most vulnerable?

2. Determine the likelithood of exposure or release of the bioagent and the severity of
the consequences of such an event on laboratory personnel and the environment.

3. Assess the acceptable risk for continued work with this bioagent in the laboratory
and suggest strategies to reduce it. Is it sufficient in this case to have only the basic
requirements as a set of risk control measures?

4. Determine the residual risk after risk control measures have been selected and
implemented.

5. What changes in laboratory operations should be made after a comprehensive risk
analysis and the development of risk control measures? Give reasons for your answer.

Materials [74] were used to develop the Case study.

Add to the glossary the new terms in this discipline.

References. Use the literature listed in Lecture 10, Appendix 3 and other sources you
have studied, including Internet materials.

SEMINAR 11.

Methodical recommendations

In an open discussion at the seminar, discuss the following questions:

1. Group task. Prepare a presentation on the topic: “Modern PPE and protective
laboratory equipment” (12-15 slides). Illustrate the appearance and structure with
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photographs and drawings, justify the levels of protection for risk control, operating
principles, etc.

2. Analyze treatment methods for various categories of waste and laboratory
decontamination methods.

3. Evaluate the methods of obtaining, storing and transporting biomaterials within a
scientific institution, comment on the competencies of the personnel involved in these
processes.

4. Compare the labeling during transportation, the nature of the hazardous effects of
infectious materials of categories A and B.

5. Answer the following questions in photo tests A), B) and C):

51. What is an indicator of poor A)
functioning of biorisk management in a
laboratory?

5.2. How it can be discovered?

5.3. How is it controlled

The picture test was compiled based on the materials of the Seminar on biorisk management and
strengthening biosafety, held at the Georgian National Center for Disease Control and Public Health
(NCDC) at the Lugar Center, January 25 — 27, 2023 in Tbilisi, within the framework of the International
Program “Safety of Laboratory Infrastructure” in the post-pandemic era”, organized by Health Security
Partners (HSP, US).

Add to the glossary the new terms in this discipline.

References. Use the literature listed in Lectures 9 — 11 and other sources you have
studied, including Internet materials.
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SEMINAR 12.
Methodical recommendations

In an open discussion at the seminar, discuss the following questions:

1. Analyze the main content of the Kazakhstan biorisk management methodology.

2. Explain the different levels of biological risk depending on the pathogenicity of
bioagents and the degree of danger when working with them, given in the Methodology.

3. Comment on the contents of the special form for preparing a pathogen biological
hazard specification given in the Methodology.

4. Determine the probability of harm based on the table “Correspondence of
quantitative and qualitative assessments of the levels of probability of harm.”

5. Group task (2-3 people). Develop a draft Biological Risk Management Program for
one of the Kazakhstan bioindustry organizations and present it for discussion.

Add to the glossary the new terms in this discipline.

References. Use the literature listed in Lecture 12 and other sources you have studied,
including Internet materials.

SEMINAR 13.
Methodical recommendations

Case study: Unauthorized access to proprietary research data.

Scenario: A student researcher in the biotechnology laboratory of the Biosafety
Research Institute (hereinafter referred to as the Organization) entered the laboratory after
hours. He is a part of a team of laboratory scientists working to complete genomic data
related to a high-risk bacterial pathogen. The data stems from a joint international project
between three institutions. Research data provide insight into the virulence traits of
pathogens.

A research student wants to use the computer program for faster data analysis and
downloads IT app on his personal laptop.

He then decides to share access to the data with a friend who is better at data analysis,
in the hope that they can improve the quality of the data before it has to be reported
tomorrow.

However, the student researcher's friend has connections to cybercriminals and
welcomes the opportunity to look through the various folders due to the value of the data.
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Consider this scenario and answer the questions using Appendix 5:

1. What actions the Organization shall undertake to better prepare for such a scenario.
What actions correspond to the Phase “Prepare™?

2. Justify the Organization's actions to improve the detection of risks and indicators of
the cyber-biosecurity incident described in this scenario? What actions correspond to the
Phase “Detect”?

3. List the steps that the Organization could take to respond to such a cyber-biosecurity
scenario? What actions correspond to the Phase “Respond”?

4. Analyze what actions can the Organization take to maintain cyber-biosecurity at a
high level? What actions correspond to the Phase “Maintain™?

5. Summarize what actions the Organization can take to review the Cyber Biosecurity
Risk Management Program to improve it and make it more effective in preventing incidents?

Add to the glossary the new terms in this discipline.

References. Use the literature listed in Lecture 13, Appendix 5 and other sources you
have studied, including Internet materials.

SEMINAR 14.
Methodical recommendations

Case study: Assessing the risk of the export item being diverted from its stated goals
using the list of “Red Flags”.

Scenario: University, State X, has sent an application to Company “BioTech”, State
Y, manufacturer of biological equipment for microbiological and biotechnological work, in
order to purchase an Industrial bioreactor (fermenter), model BLBIO-60SJV.

The BioTech company actually produces such equipment with the following
characteristics: a stainless-steel body, a volume of 60 liters, designed for the continuous
cultivation of microorganisms, including pathogenic microorganisms, viruses or toxins,
without the risk of aerosol formation. Country Y has a developed EC system that strictly
adheres to national legislation in the field of EC, harmonized with international legislation.

The University of Country X stated that it, as the end user, needs the equipment for
educational purposes, but may use it for scientific research. At the same time, during the
negotiations, representatives of the University did not give clear answers on technical issues,
but assured that they do not work with pathogenic microorganisms, viruses or toxins. To
speed up the trade transaction, the University offered to pay for the goods in cash at inflated
prices and asked to maintain strict confidentiality of the trade transaction and not to inform
the higher authorities of country X.
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Consider this scenario and answer the following questions:

1. Describe the algorithm of actions of the BiolCP administrator of the BioTech
company to formalize a trade transaction using the “List of Refusals” methodology,
envisaging the possible situations.

2. Describe the algorithm of actions of the BiolCP administrator of the BioTech
company to formalize a trade transaction according to the methodology of the “Red Flags”
List (attached).

3. Assess the risk of the product diverting from the stated goal (high, medium,
minimal).

4. Give reasons for the actions of the head of the BioTech company regarding this trade
transaction in various possible situations.

5. Assess how this scenario will affect the BiolCP of the BioTech company.

List of “Red Flags”

1. The customer refuses to provide information relating to the end use or end user of the
commodity.

2. The customer does not want to give clear answers on commercial or technical questions
usually asked during negotiations.

3. The characteristics and purpose of the requested commaodities do not correspond to the
declared purposes for their use or the scope of activities of the customer (end users).

4. The volume and nomenclature of the requested commodities do not correspond to the
nature and technical level of the end user production capacity available.

5. The customer’s company has recently appeared on the market, and information about it
is very limited.

6. The customer offers to pay for the commodities in cash at inflated prices.

7. The customer is not familiar with the parameters and capabilities of the product, but wants
to receive it.

8. The customer disclaims established practice of commissioning and maintenance by
specialists of the exporting party.

9. The customer asks for modification of the requested commaodities, making them more
suitable for the use in creating biological weapons.

10. The customer imposes excessive confidentiality requirements in relation to the final
destination, end users or details of the commodities ordered.

11. The delivery route is not specific for the commodities and the addressee.

12. Product packaging does not comply with the declared method of transportation

13. It is known or suspected that a client is directly or indirectly involved in any activity
related to the development, production or proliferation of biological weapons.

14. Other possible signs.

Complete the glossary of terms in this discipline with new definitions.

References. Use the references listed in Lecture 14 and other sources you have studied,
including Internet materials.
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SEMINAR 15.
Methodical recommendations

During an open discussion at the seminar, discuss the following questions:

1. Justify the understanding of the term “bioethics”, the meaning of bioethics for
managing biological risks in the life sciences.

2. Analyze the main content of international regulatory documents on ethical and legal
regulation of activities in the field of life sciences.

3. Describe the values and principles for the safe, secure, and responsible use of
research in the life sciences.

4. Write an essay on the topic: “Guiding values and principles of biological risk
management in the life sciences in establishing a balance between academic freedom and
responsible science” and discuss in class.

5. Check of glossaries of terms compiled by students throughout the course “Biorisk
Management in the Life Sciences”.

Conduct a frontal survey of the students’ knowledge and understanding of terms based
on the materials of Lectures 8-15 using the “question-answer chain” according to the
methodology described in Seminar 8.

References. Use the literature listed in Lecture 15 and other sources you have studied,
including Internet materials.
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TASKS FOR STUDENTS' INDEPENDENT WORK (SIW)

Tasks for SIW SIW form Deadlines
(study week)
1. Biological threats of the 21st| Power Point presentation 5 week
century (12-15 slides)
2. Biorisk  management in life .
: _ . Review
sciences: best practices around the 10 week
(10-15p.)
world
3. Risk management of particularly
dangerous pathogens research within Case study 15 week
the framework of an international (Appendix 6)
project

Review is a brief, accurate piece of writing of any issue, topic based on one or more books,
monographs, scientific articles or other sources. The review must contain basic factual
information and conclusions on the issue under consideration. The review requires detailed
arguments, reasoning, and comparisons. The material is presented in the form of a
statement or description.

Structure of the review: title page, contents, introduction, main part (including photos,
figures, tables), conclusions, bibliography.

The essay is written in MS Word,;

Font — Times New Roman. Font size — 14. Line spacing — single. Margins: top — 2, bottom
— 2, left — 3, right — 1.5. Paragraph indent — 1. Page numbering is continuous, the page
number is at the bottom center. The title page is not numbered.

References § formatted according to the standard
https://nauka.kz/upload/files/02. GOST 7.1-2003.pdf
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10.

11.

12,

13.

14,

15.

16.

FINAL QUESTIONS FOR CONTROL

Explain the definitions of “biological risk”, “biological risk management”, “life
sciences”, “biological safety” and “biological defense”.

Describe the categories of pathogenic microorganisms that can be considered as
biological threat agents. What diseases do they provoke in humans and/or animals?
Compare the international and Kazakhstani classification of microorganisms by the
pathogenicity groups

Assess the sources of pathogenic bioagents and toxins. What place do the collections of
microorganism cultures occupy among them and why?

Assess the major trends in the life sciences that pose biosafety risks

Analyze the areas of concern for dual use research (DURC) in the life sciences, list the
specific technologies.

Explain the difference between naturally occurring biological threats and threats
associated with unintentional and intentional human activities.

List the main biological threats of the 21st century and analyze the possible reasons for
their occurrence.

Compare the internal and external biological threats of the Republic of Kazakhstan, list
the main infectious diseases caused by particularly dangerous pathogens found on the
territory of Kazakhstan

Analyze internal biological threats in the Republic of Kazakhstan associated with the
creation of collections of microorganisms, as well as the activities of clinical-diagnostic
and microbiological laboratories.

Assess the risks of the entry of biological threats to the territory of the Republic of
Kazakhstan from neighboring states, as well as the risk of epidemics and pandemics of
infectious diseases of humans and animals in the Central Asian region.

Analyze the main content of the Law “On Biological Safety of the Republic of
Kazakhstan”, 2022, list the basic principles of ensuring biological safety in Kazakhstan.
Assess the effectiveness of the Law “On Biological Safety of the Republic of
Kazakhstan”, 2022 and the adopted regulatory documents for managing biological risks.
Compare the legislation of the Republic of Kazakhstan and the legislation of the CIS
countries in the field of biosafety and biological risk management

Analyze international framework documents and strategies in the field of biosafety and
biological risk management.

Assess the importance of international biosafety documents for management of the
biological risks in order to successfully implement the global One Health initiative at
the global and national levels (using the example of the Republic of Kazakhstan).
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17.

18.

19.

20.

21,

22,

23.

24,

25.

26.

217,

28.

29.

30.
31.
32.

33.

34,

35.

Analyze current achievements around the world in biological risk management,
responsible conduct of research in the life sciences, and explain which best practices are
most valuable for application in Kazakhstan.

Classify the biological risks in the life sciences.

Explain the basic principles and mechanism of biological risk management in life
sciences and bioindustry.

Analyze the key elements of proper control over new technologies used for management
of biological risks in the life sciences and bioindustry.

Analyze the systematic approach centered around the Concept of continuous
improvement, which is the basis of the international standard 1SO35001:2019, and its
content.

Explain what makes a Biological Risk Management Program effective for laboratories
and other related organizations.

List the basic requirements for measures to control biological risks in the laboratory and
other related organizations, indicate what documentation needs to be developed to
implement such measures (SOPs, etc.).

Argue for best practices in employee behavior required to ensure safe work practices
and biological hazard control (GMPPs, GMPP technical procedures).

Analyze the role of human factors in ensuring biological risk management in a
laboratory and the importance of staff training to improve the effectiveness of such a
process.

List the main stages of the Biological Risk Assessment System and illustrate it
schematically.

Discuss a Biological Risk Assessment System, including information collection and risk
analysis.

Interpret the concepts of “initial”, “acceptable” and “residual” risks.

Discuss a biological risk assessment system, including the development of a risk control
strategy, the selection and implementation of risk control measures, the assessment of
risks and measures to control them.

Evaluate personal protective equipment (PPE) as a biological risk control measure
Classify the types of biological safety cabinets (BSCs) and provide their characteristics.
Review treatment methods for different categories of waste and laboratory
decontamination methods.

Evaluate the methods of obtaining, storing and transporting biomaterials within a
scientific institution, comment on the competencies of the personnel involved in these
processes.

Compare the labeling during transportation, the nature of the hazardous effects of
infectious materials of categories A and B.

Analyze the main content of the Kazakhstan biorisk management methodology.
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36.

37.

38.

39.

40.

41.
42.

43.

44.

45,

Explain the different levels of biological risk depending on the pathogenicity of
bioagents and the degree of danger when working with them, given in the Methodology
for Biological Risk Management of the Republic of Kazakhstan, 2022.

Describe the major cybersecurity threats to life sciences research organizations.

Argue for the importance of developing cyber-biosecurity programs for life sciences
research organizations.

Assess the elements and required actions to ensure the effective functioning of all phases
of the Cyber Biosecurity Risk Management Program.

Explain the importance of developing Export Control Internal Compliance Programs
(ICPs) for risk management in the bio and life sciences industry.

Analyze the elements and procedures of BiolCP.

Formulate the algorithm for export control procedure; algorithm for passing the export
control procedure and methods for assessing BiolCP risks.

Justify the understanding of the term “bioethics”, the meaning of bioethics for managing
biological risks in the life sciences.

Analyze the main content of international regulatory documents on ethical and legal
regulation of activities in the field of life sciences.

Avrticulate the values and principles for the safe, secure and responsible use of research
in the life sciences.
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APPENDICES

Appendix 1

PARTICULARLY DANGEROUS PATHOGENS
CAUSING INFECTIOUS DISEASES IN PICTURES

Viral infections

Avian influenza virus Grippus avium, the causative
agent is an RNA-containing Influenza virus A
belonging to the family Orthomyxoviridae,
serotypes H5N1, H7N9, H5NS.
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The schematic and microphotograph show lung tissue pathology,
caused by SARS, causative agent SARS-CoV coronavirus

COVID-19 coronavirus is an infectious disease
caused by the SARS-CoV-2 virus

Animal foot-and-mouth disease (FMD) Aphtae
epizooticae, causative virus of the Picornaviridae
family. Aphthous rashes in the oral cavity of a cow
infected with FMD
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Electron micrograph of the Ebola virus virion Ebola virus.
Patient with symptoms of Ebola hemorrhagic fever

Bacterial infections
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The causative agent of anthrax is the spore-forming bacterium Bacillus anthracis,
growth on agar medium, photograph on optical microscope

Cutaneous anthrax disease

Electron micrograph of the causative agent of the
Plague - the bacterium Yersinia pestis

A patient with bubonic plague
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The vectors of the plague pathogen are fleas, the In natural foci, the sources and reservoirs of the
main vector is Xenopsylla cheopis Plague pathogen are rodents

Brucellosis, the bacterial agent of Brucella abortus infection

Fungal infections

Pyriculariasis of rice, causative fungus Pyricularia oryzae
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http://academic.ru/pictures/wiki/files/83/Scanning_Electron_Micrograph_of_a_Flea.jpg

Appendix 2

BEST KNOWN COLLECTIONS OF MICROBIAL CULTURES
AND THEIR WEB RESOURCES

INTERNATIONAL

World Federation of Cultural Collections - WFCC, http://www.wfcc.info/ includes the WFCC
Global Catalog of Microorganisms - GCM, http://gcm.wfcc.info/; World Data Center of
Microorganisms is affiliated with WFCC - WDCM, www.wdcm.org integrates multiple databases; -
Microbial Resource Research Infrastructure, MIRRI - http://www.mirri.org/; Common Access to
Biological Resources and Information, CABRI - http://www.cabri.org/; European Organization of Crop
Collections, ECCO - http://www.eccosite.org/.

NATIONAL AND WORKING

American Type Culture Collection, ATCC - http://www.lgcstandards-atcc/org/; Collections of major
U.S. pharmaceutical firms and industry laboratories, including  Sigma  Aldrich-
https://www.sigmaaldrich.com/, Allergan- https://www.allergan.com/, Elan Pharmaceuticals -
https://www.bloomberg.com/, Pfizer - https://www.pfizer.com/;

The UK Biological Resource Center Network UKBRCN includes 14 microbial collections -
https://www.ukbrcn.org/;  Belgian  coordinated  collection of microorganisms, BCCM -
https://bccm.belspo.be/about-us/consortium; German collection of microorganisms and cell cultures,
Deutsche Sammlung von Mikroorganismen und Zellkulturen , DSMZ- https://www.dsmz.de; Japanese
collection of microbial cultures, JCM - https://jcm.brc.riken.jp/en/

CIS COUNTRIES

Russian collection of non-medical microorganisms - https://vkm.ru/rus/Cosolidated.htm; State
collection of pathogenic microorganisms and cell cultures at the State Scientific Center of Applied
Microbiology and Biotechnology, Obolensk, Russian Federation - https://www.obolensk.org/science/state-
coll-microorg; State collection of pathogenic bacteria of the Russian Research Anti-Plague Institute
"Microb”, Ministry of Health of the Russian Federation - https://www.microbe.ru/gos_kol/; State
Collection of Pathogenic Microorganisms of the Scientific Center of Expertise of Medical Devices of the
Ministry of Health of the Russian Federation - https://www.regmed.ru/produkt-n-
service/strains/collection-of-microorganism; Republican collection of pathogenic biological agents of the
Republican Research and Production Center of Epidemiology and Microbiology of Belarus -
https://www.belriem.by/o-tsentre/spetsializirovannaya-kollektsiya-virusov-i-bakteriy-patogennykh-dlya-
cheloveka; Ukrainian collection of microorganisms of D.K. Zabolotny Institute of Microbiology and
Virology of the National Academy of Sciences of Ukraine - https://imv.org.ua/ucm; Microbial Culture
Collection of the R. Lugar National Public Health Research Center, Georgia — https://www. ncdc.ge and
many others.
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REPUBLIC OF KAZAKHSTAN

National Scientific Center of Specially Dangerous Infections named after M. Aikimbayev of the
Ministry of Health of the Republic of Kazakhstan (Almaty) - https://nncooi.kz/ - holder of zoological and
parasitological collections (4th place in the world and 2nd in the CIS), the only holder of SPF-category
laboratory animal nursery in the Republic of Kazakhstan; Laboratory of microorganisms collection of the
Research Institute of Biological Safety Problems of the Republic of Kazakhstan (Zhambyl region,
Gvardeysky settlement) - https://www.biosafety.kz/. In 2004, the collection became part of the World
Federation of Cultural Collections (WFCC); National Center of Biotechnology of the Ministry of Science
and Higher Education (Astana, Stepnogorsk branch). Biobank of microorganisms, plant and animal cell
cultures, genomic and genetically engineered materials for biodiversity conservation and provision of
biotechnology resource base - https://www.biocenter.kz/; Republican Collection of Microorganisms of the
Ministry of Science and Higher Education of the Republic of Kazakhstan (Astana) — http://www.rcm.kz/-
). In 2006 became a member of the World Federation of Culture Collections contains more than 700 cultures
of microorganisms (bacteria, actinomycetes, yeast and mycelial fungi) (WFCC); Collection of
microorganism cultures of the Kazakh Research Institute of Processing and Food Industry (Almaty) -
https://rpf.kz/; Collection of microorganism cultures of the Kazakh Research Veterinary Institute, KazNIVI
(Almaty) - https://www.kaz-nivi.kz/; National collection of deposited strains of microorganisms of the
National Veterinary Reference Center of the Ministry of Agriculture of the Republic of Kazakhstan
(Astana) - www.nrcv.kz/.

93


https://nncooi.kz/
https://www.biosafety.kz/
https://www.biocenter.kz/
http://www.rcm.kz/
https://rpf.kz/
https://www.kaz-nivi.kz/
http://www.nrcv.kz/

Appendix 3

KEY CONSIDERATIONS IN THE RISK ASSESSMENT FRAMEWORK,
LABORATORY BIOSAFETY MANUAL, WHO, 2020 [12]

Step

Key considerations

1. Gather
information (hazard
identification)

What biological agents will be handled and what are their pathogenic
characteristics?

What type of laboratory work and/or procedures will be conducted?

What type(s) of equipment will be used?

What type of laboratory facility is available?

What human factors exist (for example, what is the level of competency of
personnel)?

What other factors exist that might affect laboratory operations (for example,
legal, cultural, socioeconomic, public perception)?

2. Evaluate the risks

How could an exposure and/or release occur?

What is the likelihood of an exposure and/or release?

What information gathered influences the likelihood the most?

What are the consequences of an exposure and/or release?

Which information/factor influences the consequences the most?

What is the overall initial risk of the activities?

What is an acceptable risk?

Which risks are unacceptable?

Can unacceptable risks be controlled, or should the work not proceed at all?

3.Develop a risk
control strategy

What resources are available for risk control measures?

What risk control strategies are most applicable for the resources available?
Avre resources sufficient to obtain and maintain those risk control measures?
Are proposed control strategies effective, sustainable and achievable in the
local context?

4. Select and
implement risk
control measures

Are there any national/international regulations requiring prescribed risk
control measures?

What risk control measures are locally available and sustainable?

Are available risk control measures adequately efficient, or should multiple
risk control measures be used in combination to enhance efficacy?

Do selected risk control measures align with the risk control strategy?

What is the residual risk after risk control measures have been applied and is
it now acceptable?

Are additional resources required and available for the implementation of risk
control measures?

Are the selected risk control measures compliant with national/international
regulations?

Has approval to conduct the work been granted?

Have the risk control strategies been communicated to relevant personnel?
Have necessary items been included in the budget and purchased?

Are operational and maintenance procedures in place?

Have personnel been appropriately trained?

5. Review risks and
risk control measures

Have there been any changes in activities, biological agents, personnel,
equipment or facilities?

Is there any new knowledge available of biological agents and/or the processes
being used?

Avre there any lessons learnt from incident reports and investigations that may
indicate improvements to be made?

Has a periodic review cycle been established?
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Appendix 4

TRANSPORTATION OF BIOLOGICAL SUBSTANCES

SHIPPER'S DECLARATION FOR DANGEROUS GOODS
DECLARACION DEL EXPEDIDOR DE MERCANCIAS PELIGROSAS

Consignatario

Shipper Air Waybill No.
Expedidor Numero de Conocimiento Aéreo
Page of Pages
Pagina de Paginas
Shipper’s Reference Number (optional)
NG de R del E: i ( J
Consignee

Para uso opcional
de los

companias
logo y direccion

Two completed and signed copies of this Declaration must be handed 10 the cperator. WARNING
M
%}W cumplimentados y frmados de esta Declaracion han de entregarse Fallur: 10 comply ln ||;

y be in bn-ch ol IM applicable I-w subject

TRANSPORT DETAILS

0 legal penalties. TN: Decllnuon must not, in any circumstances,
be completed and/or signed by a consolidator, a forwarder or an

DETALLES DEL TRANSPORTE
This shi . ithin the kmitation:
memnem | Al o

Este emBanue esta centro de W3 limeacionos
prescrias para: (Mchese o GUS 7O PROCEC)

PASSENGER AND | CARGO AIRCRAFT]
CARGO AIRCRAFT | ONLY

AVIONES DE SOLO AVIONES
PASAJEROS Y CARGA | DE CARGA

IATA cargo agent.
AVISO

Ll nn- de cumplimiento de cualquiera de Inu normas contenidas

ley ujeta a
nnponubllldad leqal En nlnoun caso osia Declaracion sora
un agente

tada y/o firmada por
o un agente de Clrol IATA

Airport of Destination:
Aeropuerto de Destino:

Shipment type: (delete non- Tipo do © que

NON RADIOACTIVE RADIOACTIVE
O RADIAC TIVO RADIACTIVO

NATURE AND QUANTITIY OF DANGEROUS GOODS
NATURALEZA Y CANTIDAD DE MERCANCIAS PELIGROSAS

Dangero_usgoods Identification

o

T
, %6 JuNoriD | T |
Proper Shipping Name 1 ‘m'; 0.
Denominacién del Articudo Expedido | Clase |

¥ Subsi- | Quantity and acking!
-~ type of packi y Inst. ", Authorization
" ' Cantdad, Instruc- Autonzacion
1

.\.-

Por la presente declaro que el

I hereby declare lhal the of this are fully and accurately Name/Title of Signatory Nombre/Cargo del frmante
described above by the proper shipping name, .ndlnclmllledjpleklged marked

and label!ediplacnvded and are in al in proper t

according to Inter and ]

Place and Date  Lugar y Fecha

expedicion y esta(

este
acucliosamente descrito(s) m‘is )nrrlbl por tu(s) nombre(s) lp'oplldo(-) de

esta(n) total y

voluhdo(l y que, er: todos los aspectos esta(n) en

para Flrma
e

e de a las
Imomac onales aplicables.

(500 warning abovi
(véase ol anso uecedmlo}
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Declaration for the

supply of dangerous

)(

goods

Required for the
supply of infectious
biological agents

The name is followed
by the Latin name of
the bioagent

UN number
UN2814 - humans
UN2900 - animals

The shipper
organization
completes the
declaration



Containers for storage and transportation of biological substances

s
)
Glass ampoule for Plastic hermetically sealed
Test tubes for low temperature storage storing freeze-dried vial for biomaterial placed in

microorganism cultures a protective case (capsule)

b A e
2 i
s

K~ '

Packaging for biomaterial
transportation using ice packs
ordry ice

Container for
transportation of
biomaterials at
cryogenic temperatures

Mini Dewar vessels are used to store and
transport biomaterials at cryogenic (low)
temperatures

When transporting relatively large volumes of biological ~ Teflon container (can be plastic, glass or
materials, transport containers - suitcases are used, stainless steel), has three layers of
the temperature in which is kept at -15+-18°C packaging, adsorbents, shockproof and
durable outer shell

96



Sealed, leak-proof
primary receptacle.

<GNP
Absorbent material
to absorb any, and all, liquid
from primary receptacle.
UN Hazard Class 6 _ "
“ i ——
Infectious Substances” —_—
— Sealable, leak-proof

secondary packaging.

Itemized list of contents.

\,

Outer packaging
of adequate strength
for transport conditions.

UN Specification Mark, n) ey,
indicating package has been i
approved in accordance with

the testing requirements of

the UN Model Regulations.

Triple packaging of Category A infectious substances

Sealed, leak-proof
primary receptacle.

Absorbent material
to absorb any, and all, liquid
from primary receptacle.

Leak-proof
secondary packaging.

Outer packaging
<«————— of adequate strength
for transport conditions.

Triple packaging of Category B infectious substances

Used materials from the workshops “ldentification of dual-use commodities” of the Northwestern
National Laboratory, US u Laboratory biosafety manual and associated monographs, WHO, 2020 [12].
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Appendix 5

A CYBER-BIOSECURITY RISK MANAGEMENT PROGRAM AT LIFE SCIENCES

RESEARCH ORGANIZATION

ltem

Description of action required

Stage “Prepare”

Policy & Framework

» The Policy and Framework document accepted and adopted across the
organization.

Cyber - biosecurity
Risk Assessment

* Develop risk matrix and assessment process that identifies vulnerabilities,
Mitigation Strategy to reduce biosecurity risks.

* Identification of key stakeholders and third-party providers (project
participants from other organizations, companies supplying reagents,
equipment). Conduct due diligence on their cyber-biosecurity measures.

Biosecurity plans

« Develop dedicated plans for laboratory processes linked to the receipt, access,
storage and transfer of biological materials, samples, and related data.

Cyber security
procedures

 Develop dedicated plans for information security, computer and network
security (external and internal, if any), access, and authorizations. Requires
linkages to cyber-physical systems where appropriate.

Cyber response plan

» Develop dedicated plan for managing the response to an accidental or
deliberate cyber incident. Requires linkages to Biosecurity teams, IT response
teams and senior leadership.

Stage “Detect”

Biosecurity breaches

« Detect unauthorized access to restricted labs, fridges and freezers that hold
high-risk or security sensitive biological pathogens and samples.

* Detect unusual or undocumented transfer of biological samples and materials.

« Identify lost or stolen biological samples or materials.

Cyber-physical system
breaches

» Monitor cyber-linked physical equipment or automation for unusual activities
or process changes.

« Establish criteria for alerts and response strategies related to equipment
interference.

* Detect breaches in access to physical systems, unusual log in behaviour
activity, remote access that is unauthorized.

Cyber security
breaches

« Establish best practice cyber hygiene practices, including web access controls,
authorizations for software.

« Establish levels of response based on criticality of IT / cyber incident and
linkages to core IT system, applications or confidential or personal
information.

« Describe the cyber response strategies for each level of cyber incident.

Stage “Respond”

Biosecurity incidents

« Establish a biosecurity incident notification procedure and describe the
actions to be taken in the event of biosecurity incident.
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« Identify the notification pathways to ensure other areas of the organizations
are aware of the biosecurity breach/ incident (Security, IT Services,
Executives, Police).

IT security incidents

« Establish a set of response actions linked to the level of the IT incident.

« Identify external subject matter expertise or service providers required to
respond to loss of IT or communication networks.

* Develop an IT Disaster Recovery Plan.

Cyber security « Establish cyber security response procedures for cyber related incidents,
incidents, including including loss of third-party provider, cyber-attack (loss of access to systems,
cyberattacks loss of data).

+ Develop key messaging for staff, students, stakeholders in relation to cyber-
attack protocols and key actions to be taken in relation to critical research,
access controls and data access.

Stage “Maintain”
Review & « Establish a regular forum to review emerging threats (changes in cyber
Maintenance activity or targets, new ways of working, new stakeholders).
Training and * Provide a level of assurance that all staff are aware of the protocols and
Awareness arrangements established in relation to cyber-biosecurity.

* Provide training to all staff on cyber hygiene practices that reduce risk and
impacts.

* Provide assurances that staff comply with biosecurity, cyber security
protocols (training records, policies).

IT penetration testing

« Identify critical systems and conduct penetration testing on core systems and
networks.
« Establish real-time monitoring for IT systems upgrades and patching.

Data security testing

+ Identify high-risk research and associated data and identify how confidential
and sensitive information will be classified and stored.

+ Identify machines or instrumentation that has data stored or shared and how
establish access controls.

IT DR Testing

+ Conduct testing of the IT DRP (for business-critical applications or services)
should be undertaken at least every one year. Separate components of the IT
DRP may be tested at other time periods to support the IT change process.

« Findings and recommendations from each test event should be documented in
a formal report.

Materials from the February 2023 Cyber Biosecurity Workshop conducted by Sention (Australia)
as part of the International Program "Securing Laboratory Infrastructure in the Post-Pandemic Age"
organized by Health Security Partners (HSP. US) were used to develop a Cyber- Biosecurity Risk
Management Program for an organization conducting research in the life sciences.
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Appendix 6

CASE STUDY: RISK MANAGEMENT ON RESEARCH HIGH-CONSEQUENCE PATHOGENS
IN AN INTERNATIONAL PROJECT

This scenario underscores issues associated with research on high-consequence pathogens and
international collaboration among countries that do not have the same policies on biorisk management.

Scenario: Two research groups, Dr. Alan's team from the National Biolab of Country A and Dr.
Seymour's team from the University of Country B are conducting an international project to investigate the
evolutionary potential of a recently emerged subtype of influenza virus.

The research the teams are interested in conducting is considered DURC (dual-use research of
concern), because it could result in the creation of a more transmissible, virulent, infectious or pathogenic
strain of influenza. Dr. Alan's team is based in Country A, where there are DURC guidelines that require a
risk assessment in advance of the research, and strict monitoring and reporting requirements about the
experiments. Dr. Seymour's team is based in Country B, where there are no strict regulations specifically
aimed at reducing biorisks associated with dual-use life sciences research, no bioethical standards have
been developed. In addition, Dr. Seymour's team includes recently graduated researchers who have not
received biosafety training.

Together, the two teams are developing a strategy to study potential evolutionary pathways of the
viruses, according to which Dr. Alan's team is conducting work in his laboratory in Country A to pass the
virus in different media to understand the influence of different selection factors, and to genetically modify
the original viruses with mutations that alter their pathogenicity and transmissibility in vitro. Dr. Alan's
team creates mutated viruses, they send these viruses to Dr. Seymour's team in Country B. Dr. Seymour's
team is conducting research in his laboratory on infecting animal models with mutated viruses to assess
differences in pathogenicity and transmissibility in vivo, without informing Country B authorities of any
specifics of the study.

Over the course of their work, the collaborating researchers find that they have created new strains of
influenza that are more pathogenic than the original strain.

They characterize the enhanced pathology and improved fitness of these strains in in animal models
in Dr. Seymour's team's laboratory.

When the research teams attempt to publish their findings in a top-tier journal, they are surprised to
receive an email from the journal editor saying their research has been flagged as a biosecurity concern that
will require extra review.

Consider this scenario and answer the questions:

1. Assess the biosafety and biosecurity risks, as well as dual-use potential of this international project.

2. Analyze the activities of the researchers on Dr. Alan's team and Dr. Seymour's team: has a
preliminary risk assessment of this research been carried out and do the potential benefits of the
international project outweigh the possible risks? What will the teams do if they identify new strains that
are more transmissible, virulent, pathogenic, or infectious? To whom should the teams report the creation
of a more transmissible, virulent, pathogenic or infectious agent? Is it ethical to look for a country with
fewer regulations to conduct DURC? Are all team members sufficiently trained to conduct the research
safely?
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3. Determine whether there are gaps in the oversight of life sciences research at the National
Biolaboratory of Country A and the University of Country B, as well as in each of the countries under
review.

4. Assess what values and principles for safe, secure and responsible use of research in the life
sciences are violated in this international project.

5. Propose priority actions, tools and mechanisms for consideration by stakeholders (international
organizations, Governments of Country A and Country B; the National Biolaboratory of Country A and the
University of Country B, as well as researchers of the participating teams) to improve biorisk management
at all levels.

The case studies are based on the WHO Global guidance framework for the responsible use of the
life sciences, 2022 [4], which are adapted for discussion in a student audience.
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T'eozpaghus scone madbuzammaot naiioanany
dakynomeminin 75-21co110b1261HA APHANAOBL

AJITBICO3

Tipuiiaik Typaibsl FBUIBIMAAPAAFEl 3€PTTEYJIEP MEH TEXHOJIOTHUSIAP JCHCAYJIBIKTHI,
KOFamJbl KOHE KOpIIaraH OpTaHbl KaKCapTyFa IIMEKCI3 MYMKIHAIKTEp Oepe aiajsbl.
CoHbIMEH KaTtap, TIpIIUTIK TypaJibl FBUIBIMAAPIAFEl 3€PTTEYJIEp MEH OHBIMEH OaIaHBICTHI
TEXHOJOTHSUIApAbIH JaMybl MEH UIrepiieyl ToyeKelaepre, OHbIH IMIHIE TaKipuOenep
OapbIChIH[Ia TYybIHAAFAaH IITATTaH ThIC >KaFJaliaplaH, COHAaili-ak Oailkaycel3ga HeMece
KacaKaHa 3WsH KeNTIpy/IeH TYbIHaybl MYMKIH ToyeKeJaepre ajbl Kexyl MyMKiH. Feuibivu
3epTTeysiepAiH Oipkarap HOTIKeNIepl MEH TIPUIUNIK Typaibl FhUIBIMIApAA KacajlFaH
TEXHOJOTHSUIap/IblH KOC MakcaTTa haiiianaHslly oneyeTi Oap, Oyl anaHIaylIbUIBIK
TYFBI3a/1bl KOHE FaJIbIMIAp Il TIPIILIIK Typalibl FRUIBIMIAP/IA, COHAAN-aK 3epTXaHa/1a )KOHE
OJIaH TBIC >KepJepJie Kayllci3JiK MOJICHUETIH CaKTayFa, 3epTTeyjep/ll Kayirnci3, CeHIMIl
MKOHE KayalKepIIUTIKIICH MaiJalanyAblH OM03TUKAIIBIK HOpMaIapblH, KYHIBUTBIKTApbl MEH
KaFuJaniapblH caKTayFa MaKbIpabl.

Tipurinik Typaibl FRUIBIMIAPJAFbl OMOJIOTHSIIBIK TOyeKeIAepal Oackapy kahaHnpik,
aliMaKTBIK >KOHE VJITTBHIK JCHIEWIe OMOJOTHSIIBIK KAayINCI3MiKTI HBIFAUTY MOHMOTIHIHJEC
KapacTeIpbutanbl. by mocenmenep amamzatr epkeHHETiH nyp cinkiagipren COVID-19
NaHJEMUSCBIHBIH Ca0aKTapblH UTepyre >KoHE IMaHJEMHUSAIaH KEWIHIT Ke3eHJAE KaylIci3
OoJamaK Kypy >KeHIHJIET1 QJIEMJIIK KOFaMJIaCThIKThIH KYII-XITepiHe OalIaHbICThI €peKIle
©3EKTUIIKKE Ue OOJIIBbI.

buonorusineik KayinTepiH >kahaHIbIK CUTIATBIH €CKEPE OTHIPHII JKOHE OJlapFa KapChl
1C-KMMBLJI sKacay YIIiH 9JIEMHIH OapJIbIK eJIIePiH MOFBIPIAHABIPY/IbIH MAaHbI3IbUIBIFBIH aTall
kopcete oThIpbin, 2023 xputFbl 19 kbipkyiiekte BYY bac Accambnescbinbiy 78-11i
ceccusiceiama Kazakcran PecmyGnukaceiblH [Ipesunenti K.K. TokaeB «OMOIOTHSIIBIK
KayIlCi3AIK KOHIHJAET] XalbIKapasiblK areHTTIKTI Kypy MpoleciH OacTayra» IIaKbipa
OTBIPHITI CO3 comeml’.

buonorusaneik  Kayirnci3maik Mocesenepl, OCAIIBIKTEI TOMEHJETY >KOHE Kaszipri
3aMaHHbIH OWOJOTHSJIBIK KayiNTepiHIH alJblH ally, FbUIBIMIAFbl KOHE eMipaeri
OMOJIOTUAIIBIK TOYEKeNAep Al OacKapy THIMILIIT] dKeHIHAer mapanapabl a3ipiey Kazakcran
PecniyOnukacel yuiiH ete e3ekTi Oosibin TaObuiaabl, Oyn 2022 xpuibl «Ka3zakcran
Pecny0iinkachIHbIH OMOJOTUSIIBIK KAYINCI31r Typaibl» 3aHHbIH KOHE THICTI HOPMATUBTIK
KY’KaTTapAblH KaObUIIaHybIHA OKEJII.

Ocpl «Tipuiik Typaibl FRUIBIMAAPAAFEl OUOJIOTHSIIBIK TOYEKENAep il OacKapy» OKy-
onictemenik Kypaibsl CRDF Global rpanTst Ooiibiaia on-®apabu aTeiHaarbl Kazak yiITThIK
YHUBEPCUTETIHAC  «SIIPOJBIK  TEXHOJOTHSIAp  KAYIMCI3JIrT  FhUIBIMHU-TEXHHUKAIBIK
opTanbIFbIMEH» Oipnecin madbiHAanael. OKy KypasibiH d3IpJeyaiH MakcaTbl — OuliM
aymiblIapaa TIPHIUIIK Typasibl FhUIBIMIAPIAFkl OMOJIOTHSUIBIK TOyEKeIaAepal Oackapy,
KOpILIaFaH OpTara *oHe ajJaMfa KayinTi ocepAl yaKThUIbl aHbIKTAy, a3alTy, ajlJblH aiy,

! Kazakcran Pecrryonukaceiabiy [Ipesunenti K. K. Tokaesteig BYY bac AccamOnesichIHBIH 78-111i CeCCHACHIHIIA COIIeTeH co3i
https://gadebate.un.org/sites/default/files/gastatements/%5Bvariable%3Acurrent_session%5D/kz_en.pdf
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COHJal-aK FaJbIMIAAPAbIH FHUIBIM MEH OHAIPICTIK KbI3METTET1 JKayarnKepIIUITiH apTThIpy
YIIIH KaKETTI 3aMaHayd O11iM MEH KoJiJaHOasbl JaFablIapibl UTEPYJll KaMTUTHIH >KaHa
KY3BIPETTEP/I1 KAJBIITACTHIPY.

Oky Kypasibl IIETENAIK »KOHE Ka3aKCTaHJbIK OKYy MaTepuanjapblH, FbUIBIMU
KapUSUTAaHBIMIAP/IbI, XaJbIKApAJIbIK KOHBEHIMSUIAD MEH HOPMATUBTIK KyXKaTTap/bl,
OMOKaYIICI3/IiK )KOHEe OMOKOPFaHBIC CAJIACHIHJIaFbl PECITYOIMKAIIBIK 3aHHAMaHbI, COHaN-aK
TIPIIUTIK ~ Typadbl FhUIBIMAApJA KOCAapJaHFaH MakcaTTarbl MaTepHaifgap MeH
TEXHOJOTHSUIApAbl  Talfay apKbUIbl OHOJOTHSUIBIK —TOyeKeNnJepai Oackapy JKoHE
OMOKAyYINCI3AIKTI  apTThIpy OOWBIHINA Y3AIK ONEeMIIK TOKIpUOEHI IKWHAKTAWIIbI.
3epTxaHaibIK >Karnaia OWONOTHSAIBIK TIyeKeNal Oackapy >KeHIHIET! XaJlbIKapabIK
CTaHAApTTap MEH Ka3aKCTaHIBIK 9IICTEMEHI, TOyeKe i Oaranay »oHe OakpuIay KOHIHIET1
mrapajap KelleHiH, 3epTTeylepiiH KuOepOuokayinci3airi OarmapiiaMaiapblH jkoOanay
HET13/IepiH, COHAa-aK OMOMHIYCTPUS MEH TIPIIUTIK Typajbl FhUIBIMAApAAFbl (PUPMAIIIiIiK
CoMKecTiK Oar/apiaMachlH 3€pTTEy CTyACHTTepre OoJamiak KociOu KbhI3METTE KaXKeTTI
OMOJIOTUAJIBIK TOYEKEN Al Oackapy MOJEHHUET! >Kalbl KaXXeTTl OLIiM, ICKEpIIK KoHE
JIaFIbUTAPBIH aJIyFa BIKIAJ €TeTiH O0JaIbl.

OKy KypajblH 93ipiey Ke3iHjae aBTopiblH Apmenus, bonrapus, ['py3us, Kazakcran
*oHe Pymbinus kareicymbuiapsl yirid Health Security Partners (HSP, US) yitbimaacteipran
«[Tanpemusigan KeHiHT1 JoyipJeri 3epTxaHaiblK HHOPaKypbUTbIM Kayincizmiri» (2023 x.
KaHTap-HayphI3) OargapiamMachkl OOMBIHINA OKY OaphIChIH/IA ajiFaH HETI3r1 uiaesiapbl MEH
Mareprangapsl nangananbulbl, XFTO KapKpUIaHABIPYBIMEH «SIPOJIBIK TEXHOJIOTHSIIAP
KAyYIICI3AIT FhUIBIMU-TEXHUKAIBIK opTanbiFbl» (NTSC) opbiHmaraH OMOMHIYCTPUSIAFHI
(dupMallIIiK COMKECTIK OariapiamMaliapbiH 3ipiey keHiHaer1 )xooacsiHa (2019-2022 xox.)
KATBICY TOXKIpUOeci eCKepial.

Oxky kypanbl «TipmuliK Typajdbl FbUIBIMIAPAAFbl OHOJOTUSIBIK TIyEKeIAepIl
Oackapy» MoH1 OOMBIHIIIA OKY-9ICTEMEIIK KEIlIeH O0JIbIN TabblIabl, OHBIH KYpaMbiHa 15
JIOpIC KOHCTIEKTICI ’KOHE OCBhI MOCEJICHIH HETi3rl acrmekTijaepi OOMBIHINA aHBIKTaMaJIbIK
JEpeKTep, TAIKbIayFa apHaJFaH HET13T1 CypakTapbl 0ap ceMuHapiap, KeWc-CTalu >KOHE
HAaKThl OSKaFJaiiap TamnchlpMaliapblH Kapay OOWBIHINA JKATTHIFYJAp, COHJAN-aK
CTYJIEHTTEPAIH ©31HAIK *KYMbIChIHA apHanFaH Tarnceipmanap (COX), KOpeITHIHIB OaKbLIaY
CYpaKTaphbl, 9JIcOMEeTTep Ti3iMi xKoHE KochbiMInianap 0ap. OKy Kypauibl 3 TiIFie — aFbUIIIbIH,
Ka3aK, OpbIC TULIEpIHJE >XKa3blUIFaH, Oy OHBI TeKk KazakcraHma raHa eMec, OJaH ThIC
XKeprepie e O1TiM anyiiblIapAblH K€H ayAUTOPUSIChIHA KOJDKETIM/I1 €Te/Il.

OKy KypaJibl MOHApABIK CUIIATKA M€ KOHE TIPIIUIIK Typajibl FRUIBIMAAP CalachlHIAFbI
OPTYPJIl MaMaHILIKTap MEH OKBITY OarbITTapbl OOMBIHINA OKWUTHIH OakajdaBpUaT >KOHE
MarucTparypa cryaeHrrepie, JKac faibIMaap MEH YHHBEPCUTET OKBITYIIbLIAPHIHA,
FBUTBIMHU-3EPTTCY MHCTHTYTTaphl MCH 3€pTXaHAIAPBIHBIH OKUIIEPIHE XKOHE OMOJIOTHSIIBIK
ToyeKeNiepal Oackapyra KaTbichl Oap OapiblK MYAJeNl TyjFajlapra apHajifraH. byn
AJIEKTPOHIBIK OKY KYpalibl OHE KYHII3Ti JKOHE KAIIBIKTBIKTaH OKBITY HBICAHIapbIHA
YCBHIHBLIA/IBI.
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AJrbiC:

CRDF Global Aszamarteik 3eprreynep sxoHe namy Kopel (AKI), «Kahanabik
JIEHCAYJIbIK cakTay/Ouonorusuiblk Kayinti azaiity» (Global Health / Biological Threat
Reduction Programs) 6arnapiaamanapsl OolibIHIIA sk00a keTekirici Arene Dababneh,

CRDF Global ka3zakcTtaHaplK 6OKUIIITiHE, TpaHT Yiiectipymici /inmyxameo
Kapviikacvinza,

Health Security Partners koMmMepuusuibIK eMec XanblKapaiblK gamy yitbimbl (AKIII),
OarmapiamaisiKk MeHeKep Renee Travis;

On-Dapabu aTeiHgarsel Ka3zak YITTHIK YHUBEPCUTETIHIH OKUIACPIHE:

AKaneMUsUIIBIK Mocelieliep koHiHeT1 mpopekTop, npodeccop JI. K. Epkinbaesaza;

['eorpaduss sxoHe TaOurarThl maiganaHy ¢GakyIbTETIHIH JEKaHbl, JOLIEHT
A.C. AKmuvimbaesaza,

['eorpadust xoHe TaOuWFaTThl mMaianany QakynbTeTl JEKAHBIHBIH FhUIBIMU-
WHHOBAIMSIIBIK KYMBIC KOHE XaJIbIKapallbIK OaiaHbIcTap >keHiHJer1 opbiHOacapel, PhD,
A. A. Peicmazamoemosaza;

['eorpadus >xoHe TaburaTThl Naiganany (axynbTeTiHiH TypakThl gamy OOHBIHIIA
FOHECKO kadenpaceiabig MeHrepyiici, goueHt 1. A. bazapoaesaza,

['eorpadus sxone TaburaTThl Naganany daxkynsrerinig nomeHTi C. E. Ilonakosaza

CepikTec yHBIM — SIpOJIBIK TEXHOJOTHUsUIAp KayINCI3AIrT FhUIBIMU-TEXHUKAIBIK
opranbirbiHa (Kazakcran):

OKy KypaJIbIH aFbUILIBIH TUTIHE ayAapyAbl KAMTaMachl3 €TKEH #00a MEHeKepi

Anna Kynvcapmoesaza,

OKy KypaJIbIH Ka3ak TUIIHE ayJ1apy/ibl KAMTaMachl3 €TKEH MEHEIKEP

Kazupa Daiizynnaesaza,

OKy KypaJIbIH pelieH3usIIayIblIapra;

Hazap6aeB YHuBepcurerinmeri Tipmiuiik Typaibl FBUIBIMAAP OPTATBIFBIHBIH KETEKII
FBUIBIMA KBI3METKEpi, FBUIBIM JKOHE TEXHHMKA cajachlHAarbl on-Dapabu MemiekeTTik
CHIMJIBIFBIHBIH JIaypeaTsl, M.F. 1. A.P. Kywyzynosaza;

Macryr AWNKbIMOaeB aThIHAAFBl Aca KayinTi WHQEKIMsUIap YITTHIK FHUIBIMH
OpTaJbIFBIHBIH 0ac TUPEKTOPBIHBIH OpbIHOacapsl, M.F.K. I.I. Kosanesaza;

buonorusnplk  Kayinci3aik Mocenesnepl  FhUIBIMU-3€PTTEY HMHCTUTYTHIHBIH 0Oac
JTUPEKTOPbI, OUONOTUSIIBIK Kayincizaik ouiepi A.A. Kepimoaeska.

Byn nyckaynvikmol  a3ipneyee Memnexemmix oenapmamenm, Xanolkapanvlk Kayincizoik oicoue
mapamnay 6wpocwol (ISN), Kayinmepoi bipnecin asaumy 6acxapmacwvl (CTR), Buokayincizdikke Kamwvicy
bazoapnamacel (BEP) KapacolianObipamoii 2pam Koioay Kepcemmii.
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JIEKIIUA MATEPUAJIIAPBI

1- A9PIC. Kipicne

Takbipbin. Tipmiiik Typaibl FRUTBIMIAPAAFEl OMONIOTHSIIBIK TOyeKenaepal backapy:
MIOHHIH TaKbIPHIOBI MEH MiHAETTEPl. BHOTOTHSIIBIK KayinCi3aik Heri3aepi.

Makcar. IloHHIH TakKbIppIOBI MEH MIHASTTEPIH CHUNATTaHBI3. «BUOIOTHUSITBIK
KayincCi3iK» YFRIMBIHBIH Ma3MYHBIH OHE OHBIH KOFaM YIIIIH MaHbI3bUIBIFBIH TAJIKbLIAY.

JI9picTiH KbICKAIIA MA3MYHBI.

BuoJIOTHSINIBIK TOyeKeJ — TMaToreHIl OWONOTHSJIBIK areHTTEpIiH aJaMIap.IbIH,
YKaHyapJapablH, ©CIMIIKTEP/IIH ACHCAYIbIFbIHA 3USH KENTIPY BIKTUMAJIBIFBI, COHIAN-aK
oJlaplblH TaOWFH OpTaHbIH MKEKEJEreH KOMIIOHEHTTEpIHE €HY BIKTUMAIAbIFbl [1].
CTyleHTTEpMEH MHTEPAKTUBTI QHTIMEJEe OHOJOTHSIIBIK TOYEKEIACPAlH MbIcalaphl
TaJKbLJIaHA/IbI )KOHE OJIap bl 0acKapy KaXXETTUIIr TypaJibl KOPBITHIH]IbI Kacaiabl.

buonorusiplk  Kayinm  TaHGackl
agramr per 1966 xbpulbl mMaiiga
Ooommer  (arbur.  biohazard -
biological hazard xsickapmoinzan
mypi), Dow Chemical xumus
KOMITaHHSICBIMEH KacaJiFraH

BIOLOGICAL
HAZARD

Biological Risk
BuosiorusjbiKk TIyekesaepai 0ackapy MaToreHl OWOJIOTHSIJIBIK areHTTep —
MUKPOOPTraHU3M/IEp, KYKNaIbl aypyiaplAblH KO3IBIPFBIIITAphl (OaKTepusiiap, BUpycTap,
PUKKETCHsIIap, CaHbIpayKyJIaKTap) KipeTiH KayinTi OMOJOTHSIIBIK (DaKTOpIap IbIiH oCepiHEH
YKaFbIMCBI3 CalJap/AblH TYbIHAAQY BIKTUMAJABIFBIH a3alTy MaKcaThlHJa KOJIJAHbUIAbI.
buonorusneik Toyekenaepal 0ackapy — KOoram YIIIH Ka3ipri eMipJiH €peKlIe MaHbI3blI
cajajapblHbIH Oipl KOHE FBUIBIM MEH MPAKTUKAJarbl kaHAa OaFbITThl — OMOJIOTHSJIBIK
Kayincizmikri 3eprreyain 6actel OarbiThl, Oy1 B¥Y 2015 >kbutbl skapusyiaraH TYPaKTh
namy wMakcartapbiH (TJIM) »xy3ere acwlpy YyIIiH oTe MaHb3Ab [2]. Amampaapnsl,
JKaHyapJapabl KoHE KOpIIaraH OPTaHbl OPTYPJl BIKTUMal OHOJIOTHSUIBIK KayinTeplieH
KOpFay ajiaM JCHCAayJbIFbI MEH OMIpiHIH KayINCI3JITiHIH aXbIpamac OeJiri FaHa emMec,
COHBIMEH Oipre Kas3ipri KOFaMHBIH KYHJBUIBIKTAp KYWECIHIH, OHBIH FHLUIBIMU-3EPTTEY
CaJachIHBIH OPTACBIH/IA.

XXI racplp Tipmiijlik TypaJbl FRUIBIMIAP FAachIPBIHBIH aHbIKkTamachklH aaabl (life
sciences) — Tipi opraHu3MAEPIi, 0JIAPAbIH OMIPIIIK IPOIECTEPl MEH ©3apa OailaHbICTAPBIH,
COHJIaii-aK Tipl OpraHU3MJIEp MEH KOpILIAFaH OpTa apachlHJIaFbl KATbIHACTAP/AbI 3€PTTEYre
HETI3/IereH >KapaThUIbICTAHY FhUIBIMAAPBIHAAFEI Kemcanaibl OarbIT. TIpHITIK Typabl
FBUTBIM/IAP apacbiHAa OMOJIOTHSI MEH MEIUIMHA, COHa-aK IKOJIOTHsl 0aCThl OPbIH aJlajibl
(https://www.dictionary.com/browse/life-science). buotexHonorus, MOJICKYJIAJTBIK
OWomnorvs, TEeHEeTHKa J>KOHE WMMYHOJIOTHMSI  CaJlaChIHIAFbl  COHFBI  JKbUIIApIarbl
TEXHOJIOTUSUTBIK WHHOBALMSJIAD KOFaMJIBIK JICHCAYJIBIK CakTay, (papMmareBTHKa, Tamak
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OHEPKoCiOl, aypll IapyallbUIbIFBl JKOHE T. 0. cajamapja opTypiil  IoHApasbIK
MaMaHABIKTApAbIH Maija 0oybiHa okenAl. bepiiren kacuerrepi MeH (QyHKUMsUIapbl Oap
OMOJIOTHSIBIK JKYHENep/ll, OHBIH IIIHJAE TaOWFaTTa aHaJorTapbl >KOK JKyHelepi,
obajayMeH oHe KypyMEH aifHalIbICaThlH CHHTETHKANIBIK Ouojorus (Synthetic biology)
kasbintactel. BYY Kopmaran opransl Kopray Oarmapiamacel (FOHEII) cuHTeTHKATBIK
OMOJIOTHSHBI aaM3aTThIH OMip CYpyIHE Kaylll TOHIIPETIH MaHbI3Ibl MOCEJIE JIeT aTai bl
[3].

CoHFBI yaKbITTa TIPUIUTIK Typasibl FBUIBIMAAP CalaChIHAAFbl XKETICTIKTEpl Oeioir,
a3aMaTTBIK MaKcaTTap/JaH 9CKepH, COHJIali-aK TEPPOPHUCTIK MaKcaTTapra aybICTBIPY KayTi
aiftapibikTail ecTi. bipkartap ToxipuOe HOTHKENEepi, 931pJCHIeH TEXHOJOTHsIap KOHE
JaibIH eHIMICP KOC MakcaTTa KoimaHbuTybl MyMKiH (dual-use). OceiFan OaiTaHBICTHI
QMEMIIK KaybIMJIACTHIK aJIaHJIAYIIBUIBIK TYFBI3aTBIH KOC MakcaTTa TMaijgaiaHyabl
3epTTEYyMEH AaWHAIBICATHIH FaJbIMIAap MEH MaMaHAapJbIH >KayanThl KapbIM-KaThIHAC
HOpMaJIapbIH d3ipyiey OOMbIHINA KYHI-Kirepi morsipaanabipaasl (dual-use research of
concern-DURC) [4].

[lonnin MbIHAZAH  TanchLIpMAJAPbI  TAJKbUIAHAABI:  TIPIIUIK  Typajbl
FBUTBIMIAPJAFbl  OMOJIOTHUSIIBIK TOyeKesepAl OacKapylblH MAaHBI3IbUIBIFBIH TYCIHY;
«OMOJIOTHSIIBIK KAYINCi3/IIK» YFBIMBIH HeT137ey; XXI FachIparsl OMOIOTHSIIBIK KayinTepIi
TaJKbUIAY OHE OJIAPJBIH aJJbIH ally / JKEHY YIIiH OWOJOTHSUIBIK KAayllCI3MIK IeH
OMOJIOTUAIIBIK KOPFayibl apTThIPY JKOHIHJET] iC-IIapaiapblH OPbIHABUIBIFBIH QJIENIEY;
OMOJIOTUAIIBIK TOYEKEIAECPl Ipajauusiiiay YIIiH OMOJOTUIIBIK areHTTEP/Il ajaM eMipl MeH
KOpIIaFaH oOpTa YIIIH NATOTeHJUIIrT MEH KayINTUIK J9pexeci OOHBbIHIIA XKIKTEY;
OMOJIOTUAJIBIK ~ areHTTepAl KOHE TIPIIUIIK  Typalibl  FbUIBIMIAPAAFbl  3aMaHayu
TEXHOJIOTHSIIAPABIH JKETICTIKTEpIH KOC MakcaTTa TNaijalaHy TYPFBICBIHAH Tajjay;
OMOKAyYINCI3IK TeH OWOJOTUsUIBIK TOyeKenal O0ackapy CalachblHAAFbl XalbIKapalbIK
perTeyln KyXXaTrTtap MEH VYITTHIK 3aHHAMaHbIH THIMIUITIH Oaranay; 3epTXaHallbIK
Kargaiaa OMOJIOTHSUIBIK TOyEKeNJIepai Oackapy >KeHIHJET XallbIKapallblK CTaHJapTTap
KOHE Ka3aKCTaHJABIK OJICTEME, THICTI MHKPOOHOJOTHSUIBIK MpaKkTUKalap MeEH
nporeaypanap (TMIIII) koca amranma, Toyekenai Oakpliay >KOHIHIEr Iapasiap,
KBI3METKEpJIEPl THUICTI KY3BIPETTEpre OKBITY, 3epTXaHaja OMOJOTHUSIIBIK KOPFAHBICTHI
KaMTaMmachl3 €TETIH KaOAbIK, Ouomarepuainfap/bl CcaKTay »KoHE TachIMaJjay
KaruJanapbIMEH JKoHE T. 0. TaHBICY; OCBIHIAN TOyeKeNep/al YaKThbUIbl aHbIKTay, Oarasay,
OakpLIay KOHE a3alTy, COHJIali-aK KOpIllaraH OpTaFa >KOHE ajjlaMfa KayilTi oCepAiH allJbIH
ally MakcaTbIHJla TIPUIUTIK TypaJibl FbUIbIMJIAPAAFbl OMOJOTUSIIBIK ToyeKenaep il Oackapy
YUIIH KaXKETTI TEOPHSUIBIK OUTIM MEH 1C KY31HJIErl NaFabuIapbl Urepy; 3epTTeyJepiH
KHOepOMOKAyYINCI3AITiH apTThlpy OargapiiaManapblHbIH, COHJali-aK OMOMHIYCTPHUS MEH
TIPUIUTIK Typajibl FhUIBIMAApPJAFbl (DUPMAILIIIK COMKECTIK OaraapiaMachlHbIH HETI3r1
AJIEMEHTTEPIH xobasay; TIPUIUTIK ~ TypaJibl FBUIBIMAApAarbl FaIbIMIAPAbIH
KayanKepHIUNriH apTThIpy YIIIH OHOSTHKA MEH OHMOJOTHUSJIBIK ToyeKell Oackapy
MOJICHUETIHIH MaHBI3IbUIBIFBIH HET13/1EYy.

Buogorusbik Kayincizaik (biosafety) — amammap MeH TaOUFU OpTaHBIH KEKEJIETeH
KOMITOHEHTTEPIHIH (aTMOC(hepasbIK aya, )Kep YCTI KOHE JKep acThl CyJaphbl, kep O0eTi MeH
TOTIBIPAK Ka0aThl, OCIMAIKTEP MEH KaHyapiap AYHHUECI KOHE 03Te JIe OpraHu3M/Iep) KayimTi
OMONOTUANBIK  (haKTOpIapJaH, OHBIH IMIiHAEC OWONOTHSIIBIK KOpFay IIapajiapbIMeH
KaMTaMachl3 €TUICTIH KOpFaJFaHIbIFhI [ 1].
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bip xarbiHaH, OMOJIOTHSJIBIK KAyINCI3MIK (OMOKAYIMCI3MIK) — SKOJIOTHSIIBIK >KOHE
YKAJITbI YITTBIK KayINMCI3IIKTIH KaJIbl )KYHUECIHIH MaHbI3IbI AeMeHTI. EKiHII JKaFbIHaH,
Ka3ipri 3aMaHHBIH OMOJIOTUSUIBIK KaYINTEPiH ©3CKTEHIIPY, )KEPIiH opTYpJIl aliMaKTapbIHIa
opTYpNL KyKnaiel aypynapaeiH epiayi, COVID-19 nangeMuscbl >koHE MaHIEMUsIaH
KeWIHI Ke3eHJe oJIEMHIH TYpPaKThl JaMyblHA YMTBUIY XaJbIKapalblK ayKbIMIa
OMOKayIICI3AiK YIIIH ToyeKelIiep/l 0ackapyra MYKHAT Hazap ayAapyblH OPBIHIBUIBIFBIH
KOPCETEIi.

Buosorusiibik Kopray (biosecurity) — maToreHmai OMOJOTHSIBIK areHTTEPIl 3aHCHI3
naiiiananyad (U3NKaIbIK KOpFay, MaTOreH 1l OMOJIOTUSIIBIK areHTTEp Il OaKpliiay, ecernke
alry KOHE OJIapMEH KayliIici3 )KYMBIC iCTeyl
KaMTaMachl3 €Ty, OJapIblH JKOFaJIybIH, Kasipri yakpITTa oJeMJIK KaybIMIACTBIK
YpJIaHybIH,  oOJlapfa  pPYKCATChI3  KOI «bipbinFaii  eHCAYIBIK  CAKTay» Jien
)KeTKiByI[i HeMeCe ONIaPMEH  PYKCATCBI3 aTajaTbIH 6?10J10r1/151nbn< KaymCBmKTeQ

. . o . ToyeKenaepai  OacKapyablH  KEIICHII
JKYMBIC iCTEY]i, COHNIAl-aK BIKTHMAI KayimTi S CA T A |
OMONOTUANBIK ~ OOBEKTUIEpAl — Maiijganany
YKOHE/HEMece oJlapFa KaThICThl TEPPOPHU3M KoHE/HEMece NUBEPCHUs aKTUIEpiH OOJIFRI30ay
YKOHIH/Ie Imapanap Kaosuiaay [1].

O1eoneTTe «OUOKAYITICI3AIKY» HKOHE «OMOKOPFAHBIC» Typajibl KONTEreH aHbIKTaMasap
Oap, oyiap ochl canaja OUTIM KUHAKTATyblHA Kapail, COHJai-aK KapacThIPBUIBII OTHIPFaH
FBUIBIMM TOHJAEP HEMece OoJlap KOJIJAHBUIATBIH eJJepre KarblCThl e3repai  [S].
buokayirnci3aik neH OMOKopray apachblHAAaFbl albIpMAaIlIbUIBIKTAP/Ibl KapanaibiM TYCIHY 1€
KAQJIBIIITACTBL. OMOKAYINCi3aiKk agamMaapabl MUKPOOTaApIaH KOpP¥alabl, OMOKOPFaHbIC
MHKPOOTAPABI aaMIapaaH Kopraiasl [6].

Hletenmix omeduerTepae «OMONIOTHSUTBIK KopraHbicy (biodefence) typanbr Tarsr Gip
KEHIpEK TYCIHIK Oap, 01 OMOJOTHSUIBIK KayinTepiAl Oaranay, aHbIKTay, Oakbpuiay, oJiapFa
xKayan Oepy JKoHE oJlapAbl JKeHY YVIIIH ToyeKeljaepal Oackapy MYMKIHIIKTEpl MeH
OLTIMIEPIH JaMBITY 1Bl KAMTHIBI [7].

SARS-CoV-2 xoponasupycbeiHal Tybigaaran COVID-19 mangemMusicbl OMOOTHSUTBIK TOYEKeI eIl
Oackapy KaFaailbl agam3aTTbIH 6Mip Cypyl YIIIH KAaHIIAJBIKTbI MaHBI3/Ibl €KEHIH aHBIK KOpCEeTTi.
JAyHuexysimik aeHcayiablk cakray yiibiMbl (JJAY¥) 2023 sxpuinelH Mamblp aiibeiHaa  covid-19
NaHJIEMUSICHIHBIH asKTaJFaHbIH JKapusjiaraHblHa KapamacTaH, 2023 >KbUIAbIH Ka3aH ailbIHAAFbl JKarjail
OOMBIHINIA OQJNEMHIH opTypiai enaepiHae 696,5 MWUIMOHHAH acTtaM HWH(EKIUs  pacTajiabl
(https://www.worldometers.info/coronavirus/). JIAY¥ ©6acmsicel JIJIY¥Y OGaranaybl OO#bBIHINIA MaHIESMHUS
Ke3lHae KopoHaBupycTaH 20 MWIIMOH ajaM KaWTbic OOJFaHbIH Moanimzeni. bym op Typni ennepain
0acCIIBUIBIFBI PECMHU TYPJIC €CKEPreH OJ1iM CaHbIHaH — 6,9 MIJLUTHOH a/1aM Ker [8].

[Tangemust XanbIKTBIH OMIp CYPYy KOHE QJIeMIIK SKOHOMHMKA MEH MEMJIEKETTEPAIH >KYMBIC ICTEy
TOCUTIH TOJNBIFBIMEH ©3TepTTi. AJam3aTTblH aMaH KaJlybl YIIH OHOJOTHSJIBIK ToyeKenJepai Oackapy
caJlaChIH/AFBI IaMy HET131H/1e dJIeM/IIK KaybIMIACTBIK TY>KbIPbIMJaFaH TOXipuOenep KOIIaHbUIIbI.

CoHFbl yakKpITKa JEWiH OMOKAYINCI3AIKTIH HETI3T1T Ma3MYHBI HETi31HEH XaJIbIKTHIH
CaHUTAPJIBIK-IMTUEMUOJIOTHSUTBIK CalayaTThUIBIFBI MOCEJIENePIMEH OailIaHbICThI OOJIIIBI.
buokayinci3aik kKe3kapacTapbl 3BOJIONMICHIHBIH Ka3ipri Ke3€HI ayKbIMbl VITTBIK >KOHE
XaJBIKAPAJIBbIK KAYITICI3IKKE TOHETIH KaTePMEH CaJbICTHIPBUIATHIH TOTEHIIE >KaFaaniap
(TXK) ToyekenaepiHiH TYbIHAAYBIHBIH CalJapblHAH OHBIH Ma3MYHBIHBIH KeHeroi [9-11].
CoHIIBIKTaH OMOJIOTHUSIIBIK KAyITICI3IiK MaceeNiepiH menryae OnoIorrsIbIK ToyeKeIaepai
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Oackapy YIIIH CasCH, 3aHHAMAaJbIK, OJIEYMETTIK-DKOHOMHKAJBIK, YHBIMAACTBHIPYIBUIBIK,
HKOJIOTHUSIIBIK, MOJICHH JKOHE KOFaM/IBIK JaMy/JIbIH KeNTereH 0acka aclieKTUIepiH €CKepeTiH
HHTErpajabl KemeHai Tacia kaxer [12-14].

byriari Tanma OHOKAYINCI3MIK >KYMBIC ICTEHTIH TI€PCOHAIBI, XaJIBIKTBI >KOHE
KOpIIIaraH OpTaHbl MaTOreHAl OMOJOTUSIIBIK areHTTEP/IIH 9CEPIHEH KOopFrayFa OarbITTalFaH
YUBIMIaCTBIPYIIBUIBIK, MEAUIIMHAIBIK-OMOIOTHSIIBIK KOHE HHXKEHEPJIK-TEXHUKAIIBIK 1C-
mapanap MeH KypaimapAblH nepoec skyiheci Oosbin TaObuiafbsl. by KyieHIH Herisri
MIHJIETI — OMOJIOTUSIIIBIK TOYEKEIAEP Il )KIKTey, Oaranay, OaKkbuIay mapaiapbl, )KYMCapTyIbl
KOHE T. 0. KO3JIEUTIH OMOJIOTHSUIBIK TOYEKEIACP/Il canajbl 0acKapy.

Kanmer anranga, OMONOTHSIIBIK KAYIMCI3AIKTI KAMTaMachl3 €Ty YIIH OHOJOTHSIIBIK
ToyeKenaepal Oackapy canachlHAa KaOBUMAHATBHIH — IMIENIiMAep YOI JCHTeWe
KApaCTBIPbUIAJIbL: HcahaHObIK, YIMMbIK HCIHE HCEPIINiKmI,

Tipuritik skoHe OMOKAYINCI3IK Typajibl FRUIBIMIAPAAFEl OUOIOTHSIIBIK TOYEKeIACP/Ii
Oackapy Mocelnenepi, TyTacTail ainFaH/ia, KOCApPJaHFAH MAaKCAaTTarbl TayapJjap MeH
TEXHOJOTUSJIAPAbI IKCIOPTTHIK 0aAKbLIaYMeH — KayilTl ’KoHE aca KayinTl MaToreHep
MEH TOKCUHJIEP/IIH, OJIApMEH OalIaHbICThI TEXHOJIOTHSIAP MEH 3Ka0 IbIKTaP IbIH TapaTybIH
OakplUIayMeH, COHJAM-aK HOTWXKEJepl KocapjaHFaH TNalJallaHbUIaThIH — 3epTTeyJiep
JKYPTi3yMeH ThIFbI3 OalJIaHBICTBl. OKCIOPTTHIK OaKbUIayJbIH HET13r1 MakcaThl —
MEMJIEKETTEp apachIHAa Tayapyiap MEH KbI3METTEp cayJachl MPOIECIHAC JKalai KbIPhII-
#o10 KapybiHbIH (PKKK) Tapanybin 6onasipmay.

buostuka HOpMmasiapel, TIPIIUIIK Typasibl FhUIBIMIApAAFbl 3€pTTEYNEepAl Kayilcis,
CEHIM/Il KOHE >KayalnKEepUIUTKIIEH NaiAallaHyAblH KYHIBUIBIKTAphl MEH HPHHIMITEPI,
3epTXaHajia >KOHE OJIaH ThIC JKepJieplie KayilcCi3diK MOACHHUETI OChI TMOHJI 3epTTeyiH
MIHJIETT1 DJIEMEHTTEPIHE alfHAJI/IBI.

buokayinci3aikTiH MaHb3Abl KypaMaac 0eiri FeUIBIMU 3€pPTTEYJIep KYPrizy Ke3iHje,
OWOWHIYCTpUSAIA, aybUl IMapyallblUIBIFBIHAQ, OKOJOTHSANA JKOHE T. 0. 3epTXaHAJBIK
TOXKIPUOCHIH KayIMNCI3/Iri.

3eprxananapaarel  omokayincizgik (biosafety in laboratory) — OuonOrusIBIK
are’HTTepAiH OailikaychI3la ocep €TylH HeMece MIbIFaphUTyblH OOJABIpMAy  YIIiH
KOJIIAHBLJIATBIH TEXKEY MPUHIIUIITEP1, TEXHOJIOTHSIIAPBI MEH TOKIpUOECi.

3eprxananapaarsl omokopranbic (biosecurity in laboratory) — OuonOTHUsIIBIK
MaTepuaiaapabl, OHBIH 1IHAC TATOTCH/I areHTTEP 11 )KOHE/HeMece ka0 IbIKTap/Ibl KOpFay,
OakpLIay KOHE €CENKe aly, COHAai-aK pYKCaTChI3 KIpYAl, YpJiay/ibl, AYPhIC Maiigananoayibl
HeMece oJiapibl 0ocaTypl OOJAbIpMayFa OarbITTaIFaH OJapMEH OailIaHbICThI JaFbLIap

MEH JIepeKTep/l KOpFay YIIiH KOJAaHbLIAThIH KaFuIaTTap, TEXHOJOTHUIIAp MEH TaxIprOe
[12].
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2-TTOPIC.

Takpipein. [laTorenni areHTTepiH — agamMaap MEH KOopIlaFaH opTara OMOJIOTHUSIIBIK
Kayiln TOHIIPETIH MUKPOOPTaHU3M/ICPI1H CUIIaTTaMacChl.

Makcar. [laToreHmi MHKpPOOpPTraHU3MIEP/l >KIKTEY >KOHE OJjaplbl aly Ke3JAepiH
aHBIKTAY.

JI9picTiH KbICKAIIA Ma3MYHBI.

buonorusneik KayinTepre TaOuUFM >KYKHANbl aypyjap >KoHE KayinTi OuoareHTTep/Il
OCKEepH HEMece TEePPOPUCTIK MakKcaTTa NaijalaHy >KaTaabl. BHOTOTHSIIBIK Kayill
areHTTEpIHIH IIBIFAPBIHABUIAPEI OaiiKaychi3na (Ke3AeCOK) Hemece KacakaHa Oo0iybl
MYMKiH.

bruonorusaneik Kayinm areHTTepi Kejeci caHaTTapra OeJIHEeTIH MHUKPOOpPTaHWU3MIIEP:
bakmepusanap, eupycmap coHe PUKKEMCUANAp, COHAANW-aK MHUKPOOPTaHU3MIEP/IiH,
YKaHyapJapIblH HEMece OCIMIIKTEPIiH YiIbl KaJAbIKTapbl 00BN TAOBUIATHIH MOKCUHOEP.
buonorusnsik maToreHaepre Keoip canvipayKyiakmap a »atajbl.

Bakrepusinap: Oip »acymajibl MUKpOOpPTraHu3Mep, opTama Memepi 0,5-TeH 8 MKM-Te JIeHiH,
cropa TY3eyIlli *oHe cropa Ty3eMeyini 0oiybl MyMKiH. MUKpOOpraHu3MIEp/IiH Ccropajiapbl KEeNTipyre,
KOPEKTIK 3aTTapblH JKETiCIeyNIUliriHe, KOpUIaraH OpPTaHBIH SKCTpeMalasl (haKTOPJIAPBIHBIH JCEpiHe,
ne3uHdeKusiay KypaiaapblHa eTe Te31M/1, COHIBIKTAaH MYH/Iail MUKPOOPTraHU3MIEep Kapy->Kapak YIiH
€H KoJaiuibl. MpIcanbl, ayblp JKYKMajibl aypy ci0ip »xapacklH TtyneipateiHn Bacillus  Anthracis
OaKTepUsACHIHBIH criopanapsl OipHelle KyH OOWbI TiKeJel KyH coyneciHiH acepine, 159 °C remneparypara
neiiin Oynayra HeMece KbI3JIbIpyFa TeTenm Oepe ajaiapl jkoHe OipHemle JKbUT TOIBIpaKTa JKOHE CyaAa
TIpIILTIriH cakTail amagsl. Meicansl, ciopa ty3etin Bacillus Anthracis, criopa ty36eiitin Yersinia pestis;
Brucella abortus, B. melitensis sxone B. suis; Vibrio cholerae, Saimonella typhi »xone 6ackanap.

Bupycrap: MukpoopraHusmaepaiH keH ToObl, opramia enmemaepi 0,03-ten 0,35 MkM-Te neiiH.
Omnap »xacymaman Teic (opmanap, olap aya TaMIIbUIApbl apKbUIBI Tapalybl MYMKIH JKOHE TEK Tipi
Kacylranap/a ecir, keOeie/i, OlTKeH1 olap acylIailliik mapazutrep. Bupycrap TemeH TeMieparypara
YKOHE KEeNTIpyre caibICThIpMaIbl TYpAE >KOFapbl Te3imzllikke ue. KyH coyneci, acipece ynbTpakyJriH
coynenep, COHJal-aK >KOFapbl TemIeparypa MEH Je3UH(EKIUSIBIK Kypajaaap ojap YIIiH KOWKBIH.
Meicansl, Tymay Bupyctapsl Influenza Bupycsl, Kyc tymaysl Grippus avium, Filoviridae BupycTapbIHbIH
orbacel, SARS-Co V-2 kopoHaBUPYCHI, Aphtae epizooticae ayChlil BUPYCHI )KOHE KOTITETCH Oacka BUpycCTap.

Pukkercusiiiap: Oakrepusuiap MEH BUPYCTap apachlH/Ia apalibIK OPBIH aJIaTBIH MUKPOOPTaHU3MIIEP
T0OBI, onapabiH enmemaepi 0,3-tex 0,5 MkM-re neifiH. PUKKeTCHs TeK CYTKOPEKTLIEPIiH KacylanapblHaa
ece/ll ’KoHE 300H03/1apFa skataabl. OnapablH TaOUFK TachbIMaJAaylIbUIapbl — KaHyapiap/ibl Mapa3uTTeHTIH
XKaHyapJap >koHe/Hemece Oypresep MeH keHenep. PUkkeTcuosnap agjamMra Heri31HEH OChIHAAN KaH COPaThIH
KOHMIKTEPIH warysl apkbuibl Oepineni. Moicansl, Coxiella burnetii — Ky-Kpi30a (pUKKETCHO3)
KO3/BIPFBIIIBI J)KOHE T. O.

CanpipaykyjaKTap: Oip »KoHE KeIl jKacyIlaibl Opranu3miep, ememaepl S-ten 10 MkM-re aeitin
Hemece oflaH na ken. CaHbIpayKyIakTap KOpIIaraH OpTaHBIH ©3repyiHe Te3IMIl cropanap Ty3e anajbl.
[Tarorenai caHpIpayKyJIaKTap TYABIPATHIH aypyJaap MUKO3 JCTl aTajabl.

Tokcunaep: MaiikeHEeHIH MailicaHa OypinaktapblHaH OeniHeTiH purwH, Clostridium botulinum
aHa’poOThl OAKTEPUSCHIHBIH ©HIMI OOJBIN TaObUIATBIH OOTYIIHMH JK9HE TPUXOTELIEH TOKCHHI — MUKOTOKCUH
T-2 xoHe T. 0.

AypyJaap: natoreHi 6akTepusuiap cioip skapackl, 00a, Opyleies, THPHICKAK JKOHE T. 0. CHUSKTHI
KOMNTEreH KayinTi aypy’aapIblH KO3IBIPFBIIIBI O0TYBl MyMKIH; BUpyCTap — mieiniek, J0ona Kpi30ackl, Jlenre
KbI30achl, ayCchll, BUPYCTHIK aTunusuIbIK THeBMOHMS, COVID 19 xopoHOBUPYCHI K9HE T. 0.; pUKKETCHSIIAP
— Ky-Kkp130achl, STIUAEMUSIIBIK JKOHE SHIAEMISUIBIK CY3€K; CaHbIpayKyJiakTap — Oumail caGarbIHBIH TOTHI,
KYpIII Ty3UTiMi, KYPIIITiH KOHBIP AaKTaphl koHE T. 0. (1-Kockmmia) [15].
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[TaTorenmi OuoareHTTep OJIapJIbIH KOJKETIMAIITIHE, TapaaybIHbIH
KapanaibIMABIIBIFBIHA, aJlaMHaH ajJaMfa Oeplly MYMKIHJITIHE, ©JIM-XKITIM JeHTreiiHe,
KOFamJIbIK JIEHCAYJIBIKKA 9Cep €Ty IOPEKECIHE KOHE QICYMETTIK KyW3emicTep/l TYIbIpy
MYMKIHJITiHE OaliIaHbICThI €peKIIeICHE/].

CTyneHTTepMEH HHTEPAKTUBTI SHIIMe e 013 Kesleci TY>KbIPhIMJIAP JKacaMbl3: Kayinmi
OUONO2USNILIK aceHmmep KON, 04ap UICCI3 dHcaHe Ko32e KOPIHOelldi Jcane 01apobl a0emmezi
OUONOUANBIK (POHOA AHBIKMAY KUbIH. O0emme 0J1apoblly a3 Moauiepiepi oe acep eme anaovl
JHCoHe aoamoapea mepi apKblibl, UICKeYy Hemece JHCYm)y apKblibl 2Cep emyi MYMKIH.
Onapovly Ketibipeynepi sxcyKnanvl. Aeenmke 0QUIaHbICMbL 01APObIY UHKYOAYUSILIK Ke3eHI
Oipnewe cazamman OipHewe anmaza Oeuin co3bliaobl, AeHU a0amoap o1apobly acepiHe
YUbIpaA2auHan Keuin Y3aK YaKblmman Ketin ayblpbli Kaaybl MYMKIH.

Owmipre Kayin TeHAipeTiH OMOareHTTEpPAi epTe AHBIKTAY KIHE CIMKECTeHIIpy
OMOJIOTUSJIBIK TIyeKeaepai 0acKapyablH OYKij nmpoueci yuriH MaHbI3AbI KagaM. by
YaKThUIbI aJIJIbIH Ty MEH KOPFay bl ’KY3€re acblpyFa, 00CcaTbUIaThIH areHTTepre KOChIMIIIa
Tajjay SKYprizyre >KOHE 3apjan MIeKKeHJEp MEH OJIIM-XKITIM CaHblH a3alTy YIIiH
MEUITMHAIIBIK KapChl IIapaiap/abl Ty3eTyre MyMKIHIIK Oepe/l.

JKyKnansl Kayirnci3miKTi KaMTaMachl3 €Ty MaKCaThIHa MUKPOOPTraHU3MIEp MaTOTeHAUIINHE Kapai
tontapra Oexineni. [laTorenai — matonorusHeiH ce6edi Oony (Tynesipy) Kabineri. On epekieniriMmexH
CUIIaTTajJaabl, SFHU TIHAEP MEH MYIIeaepae Oeirii Oip KO3IbIPFBIINIKA TOH MaTO(OHU3UOJIOTHSIIBIK KOHE
MOP(OJIOTHSUIBIK ©3repicTep/ii TyabIpy Kaoiteri. LIIapTThI Typae maToreHi MUKpooOpraHnu3maep — Oy
JKaJIBl HEMECE KePrilikTi IMMYHHTETTIH KYpT TOMEH/IEYl Ke31H/e aypy TYAbIPAThIH, aJlaM OPraHu3MiHIH
TaOUFU TYPFBIHAAPBIL.

BupyaeHTTijik — apHaiibl OipJIiIKTEpMEH OJIICHETIH MaTOTSHAUTIKTIH caHIbIK eimeMi. LDsy —
Oenrini Oip XYFy 9JICIMEH JKYKTBIPFaH Tipl OpraHu3MJIepAiH (azamaap, )kaHyapiap HeMece eCIMAIKTep)
50% emnimMiHe oKeJIETIH NAaTOT€HHIH €H a3 MeJIIepiHe TEeH €H a3 oM J03achl. BUpYIEeHTTIIK COHBIMEH
Karap YbITTEKTLIIK — KO3JBIPFBIIITHIH CE3IMTall Tipi OpraHU3MIi YIaHIBIPATHIH TOKCUHAI CHHTE3JEY
KaOl1eTiMeH OaillaHbICThI. JHA0 KIHEe IK30TOKcHuHAep Oap. IlaTorenii MUKpoopraHuzMaep TyAbIpaThIH
JKYKIAIBl aypylapAblH TaFbl Olp cHUMaTTaMmachl — KYKKBIIITBIK HeMece KYFBIMIABLIBIK. JKYKmamsl
aypynapabslH OyJl KacHeTl aypy OpraHuU3MIEpACH JIeHI cay OpraHu3Miepre (amamuapra, KaHyapiapra,
OCIMJIIKTEpre) OJNapAblH KO3JBIPFBINIBIH TiKeNlel OaiilaHpicTa HEMece Tapaly apKbUIBI Oepimesi.
JKYKKBIIITHIK MUKPOOPTaHU3MHIH BUPYJIEHTTLIITIHE )KOHE OPIraHU3MHIH OChI KO3/IBIPFBIIIKA CE31MTAJIBIK
nopexecine OaitanbicTh [16].

JlyHuexxy3unk JeHcaynblK cakray yibiMbl (/1Y) omapmen kymbICc icTey Ke3iHAE
Kayllci3aik JieHreiine corikec Mukpoopranusmuepaid I — [V TonrapbiHbIH KiKTEMECIH
yCcoiHbI [17]. Byt KikTey oNleMHIH KONTeTeH eniepiHe KaObUlJaHFaH.

JJI¥ MukpoopraHu3MIepiH Kayinci3aik aeHrewnepinin skiktenyl Kaszakcranna,
Peceiine sxone TM/] ennmepiniH KOMIIUTITIHACT KIKTETY€H MaTOTEH I TONTapAbIH Kepi
TopTiOiMeH epekmeneHeni (1-kecre) [1].

[TaTorenmi buoareHTTEp MEH TOKCUHEP 11 ATy KO3/epi: TOMBIPAK; Cy; TaMaK OHIMJIEpI;
aypyxaHajiap MEH 3epTTey 3epTXaHaJAPBIHBIH MEIUIIMHAIBIK JKOHE MOUIT KaJBIKTaphl;
TaOufu Cy alapiHAapbl; WH(EKUus TachIMalAaylbuiapel (OCIMIIKTEp, KaHyapiap,
agamzap), Oipak €H MaHbI3IbLIapbl — MUKPOOPTAHU3MJIEP OCIHIIEPIHIH TOMITaMallaphl.
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1-kecte — Mukpoopranu3miepAl NaToreH Al TonTapbl OOMBIHIIA KIKTEY

Muxpoopranusmaepain Kazakcran
PecnyOsiukacbinaa Kikreayi

Muxkpoopranu3smaepaiH XaJabIKapaJbIK
JKIKTEJTYi

Ilamozcendinikmiy I[-mobvl — anaMaapIblH KOHE
(Hemece) kaHyapJapIblH eJM-XKITiM  (Ka3ara
yIIbIpay) JCHTeii >KOFapbl aca KayilTi >KYKIaJIbl
aypyJapbIH TYAbIPAThIH, KYKTHIPFAaH OPraHU3MHEH
cay OpraHu3MIe OHall TapajaThlH, OJIETTE OJIapFa
KapcChl BaKLMHATIAp MEH TUIM/II Tepanusi Kypaaaapsl
KOK TTaTOTEH/I OMOJOTHSUIIBIK areHTTeD.

Ilamoecenoinikmiy  (kayinmiy) IV-mobvr  Hceke
JHCOHE KO2AMOBIK KAYRI Hco2apbl — JNIETTE ajaMia
HEMece JKaHyapiap/a ayblp aypy TYIbIPaThIH )KOHE
aypy OpraHM3MHEH cay OpraHU3MTIe TiKeJIelH Hemece
KaHama TypAe OHail TapallaThlH MATOTSH]I
areHTTep, KOII JKarIaii1a THIMII eMJIey JKOHE aJIIbIH
aJly miapaapbl JKOK.

Ilamoeenoinikmiy II-mobvl — amaMaapabIH >KOHE
(Hemece) >kaHyapiap/bIH KYKIaIbl XKoHE (HeMece)
MapasuTTIK aypylapblH TYIbIPAThIH, XYKTHIPFaH
OpPraHM3MHEH Cay OpPraHM3MI€ OHail TapanaTrblH,
ojlapFa KAaTbICThl BaKIMHAJIApAbl KOca ajFaHia,
eMJiey MEH aJJIbIH aTyIblH THIMJII Kypajaapbl MeH
ToCcUIAEpl KOJDKETIMII IMaTOreHAl OHOJIOTHSIIBIK,
are’rrep. bys1 Tonm MbIHagal aypyiaap TYFbI3aThbIH
MaTOTeH 11 OMOJIOTHSIIBIK areHTTepre OerHemi:

- aca KayinTi XyKIaibl aypysap;

- JKYKIJIbI JKoHE (HeMece) mapasuTTiK aypynap.

Ilamoeenoinikmiy  (xayinmiy) l-mobwvr  Hcexe
Kayni ycoz2apul scoHe KO2aMObIK KAYyni mMOMeH —
OJIeTTe aJaMHBIH HEMece >KaHyapyiaplIblH aybIp
aypyJapbliH TYIBIPaThIH MATOTEHI areHTTEp, aypy
OpPraHU3MHEH cay OPraHU3MIe TapaJMaiibl, THIMI
eMJIey JKOHE aJIJIBIH ajly Iapaiapsl 0ap.

Ilamoeenoinikmiy IlI-mobvr — anaMaapIbIH JKOHE
(Hemece) xaHyapiapAblH KYKIAIbl )KoHE (Hemece)
MapasuTTIK aypyJapbiH TYJBIPATHIH HE
OCIMJIIKTEpre eleyli 3UsSH KenTipyre KaOilerTi,
KYKTBIPFaH OPTaHW3MHEH cay OpraHu3Mre €H a3
TapallybIMEH CHUIATTalaThlH, OJapFa KaThICThI
BaKIMHAJAP/IBI KOCAa ajFaHia, eMICYIiH IKOHE
aJJIbIH alyJblH THIMII Kypajlaapbsl MEH Tocuiaepi
KOJDKETIM/II TAaTOTEH/I OMOJIOTUSIIBIK areHTTED.

Ilamoeenodinikmiy (kayinmin) II-mooul sceke Kayni
opmawia, K02amowvlK Kayni memen — anamjaapaa
HEMece JKaHyapiapia aypy TYyIbIpybl MYMKiH,
0ipaK 3epTXaHaJbIK MEPCOHAJFa, XaJIbIKKA, MajFa
HEMece  KOpIIaraH opTara  eJleym  Kayim
TOHIAIPMEUTIH  TAaTOreHJi  MHUKpPOOpPraHU3MJIEP,
3epTXaHajgarbl a0alChI3AbIK ayblp HH(PEKIUSHBI
TYIbIPYbl MYMKIiH, JIETEHMEH eMJEY KOHE allJblH
aly Imapanapbl Oap KoHE OHBIH Tapany Kaylii
HIEKTEeYJI.

Ilamoeenodinikmiy 1N-mobwvl - amamuapablH KOHE
(Hemece) xkaHyapiapAblH KYKIAIbI )KoHE (Hemece)

Mapa3uTTIK aypymnapbiH TYIBIPATHIH HE
eCIMIIKTepre 3HsH KenTipyre KaOuleTTi, oaerre
KYKTBIpFaH  OpPTaHU3MHEH cay  OpraHu3Mmre

TapaJMalThIH, OJapFa KaThICThl BaKI[MHAJIAP/bI
Koca allFaH]ia, eMJICYIIH OHE aJIbIH alTyJIbIH
THIMII Kypalngapbl MEH ToCUIaepi KOJDKeTIMAL
MaTOTeH 11 OMOJIOTHSIIBIK areHTTe.

Ilamoeenoinikmiy (kayinmiy) I-mobwi scexe sncane
KO2AMOBIK Kayni McOK Hemece mOMEH — aJaM
HEMece JKaHyapyiap aypyJapbIHBIH KO3JIBIPFBIIIbI
00JIBITT TAOBUIMAUTHIH MUKPOOPTaHU3MIED.

Mukpoopranusmaep ocinaijiepinin Tomramanapel — Oyl KaTaJlorTapMeH
KaOJBIKTAIFAaH TIpl KiTamxaHauap, FRUIBIMU KOHE OHJIPICTIK KAKETTUIIKTepre apHaIFaH
OCIHIUIEp IITAMMIAPBIHBIH TYPAKThl Ke3l. TomramamapablH HETi3ri MakcaThl —
MUKpPOOpraHU3MIEpAiH (IITaMMIapAbIH) Ta3a OCIHAUIEPIH cCaKTay, OJapAblH KaCHETTEepiH
3epTTey JKOHE CcoikecTeHAipy. Jlemo3uTapwuiiiep >KOHE MHUKPOOPTAaHM3MIEPIl CaKTay
ToXipuOeci Kasipri TomTaManapiblH =~ axbipamac Oemiri. JKuHakray — OOMBIHIIA
TONTaMaJIapJbIH €Ki Typl OeJliHemi: KbI3MET KOPCETETIH »XOHE MaMaHJIaHJIbIPhLUIFaH
(matoreHAl €Mec JKOHE MAaTOreH/l MHKPOOpraHu3Mmjep, BUpycTap, (UTONATOTEHIl
MUKpPOOPraHU3M/JIEP, OHEPKACINTIK MUKPOOPTaHU3M/IED JKOHE T.0.).
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HItamm — Genrini Oip KO37CH aJIbIHFAH JKOHE 3aMaHayH KIKTEY ChIHAKTaphl OOMBIHIIA aHBIKTAJIFAH
OaKTepHsUIapIbIH, CaHBIPAYKYIAKTAPABIH, PUKKETCHSIAPIBIH JXoHE 0acka MHKPOOPTaHW3MIEPIiH Tasa
eciaici. PepepeHTTik mTaMmm (pedepeHTTiK-ITAMM, 3TATOHABIK IITAMM) — MEMJIEKETTIK KaTaJIOTKa
€HTI31JITeH JKOHE OHBIH CHITaTTaMajlapblHA COMKEC CUTIATTaIFaH, KeM JEeTeH/Ie TYKbIMbI MEH TYPiHE IeHiH
AHBIKTAIFAH MUKPOOPTAHHU3M.

Jleno3uTTey — TaOWFU KO3/EpICH allbIHFAH HEMECe FhUIBIMH KbI3MET MPOIECIHAe KacaaFaH
MUKPOOPTaHU3M/IEP IMTAaMMIAPBIHBIH FHUIBIMA KOFAMIACTHIKKA KOJDKETIMIUIITIH KaMTaMackl3 €Ty YIIiH,
JETIO3UTOPIIAPBbIH KYKBIKTAPbIH CaKTal OTBIPHIN, OJApAbIH YJTUIEPIH TipKey, cakTray jkKoHe Oepy YIIiH
KOJUTICKITHSIFa Oepiyi.

[NaiinananymieiFa  BIHFAWJIBI  TYpAE, CaKTaJaThlH OCIHIIHIH  TOJBIK CHIIATTaMachl  Oap
MHUKPOOPTaHU3MAEP/iH JepeKTep 0a3achl KoHe OuMoOaHKTep OeiceHai Typae Kypbuiyaa. Jlepekrep
0a3achIH KYPY/bIH MaKcaThl — 0Tt 61p Moceneep i menty Y KaKeTTI CUITaTTaMaiapbl 0ap apTypii
HITaM/Iap MEH BEKTOPJIAp/bI 1371y JKOHE CAIBICTHIPY YIIiH O1p KOJ JKeTiM/Ii Ke3/€e aKIapaTThl )KUHAY KOHE
tangay [16, 18].

Mukpoopranusmiep OCIHAUICPIHIH ToNTaMallapbl JpTYpJl JeHreuepae OoJajbl:
XaJbIKAPAJIBIK, COHAAN-aK  YITTBIK JKOHE JKYMbIC Tomramajapel  [l1].
Mukpoopranu3MIep/iiH €H TaHbIMaJl TONTamaiapbl *oHe oyapablH Beb-pecypcrapbr 2-
KOCBIMIIIa/ia KEeJITIPLITEH.

ojeTTe, amblK Beb-pecypcrapia matoreHgi MUKPOOPTaHU3MIEPIIH KaTaloTTaphl
OepinMeiai, omapra KoOJd OKeTIMAUTIK — 1mekreynal. Kaszipri  yakeITTa  maToreHi
MUKpPOOpPraHU3M/JIEp MAaTOTEH/II €eMeC MUKPOOpPTraHU3MJIEpMEH Oipre cakTaiMaubl, Oipax
KEKke Kohmarapja, MbIcalibl, (papMaleBTUKAJIBIK KOMITAHMSUIApAA YCHIHBLIAABI HEMece
Oeiinal Mekemerep e aepoec Typ/ae 0oab.

TonTamanapsa MUKpOOPTraHU3MJIEP OCIHIIIEPIH CaKTay, €CENKe ally, JEMO3UTTEY KOHE
TackIMasIay Mocelesiepl apHalbl epekesiep MEH perylaMEeHTTEpre KaTajibl )KOHE TIPIILIIK
TypaJibl FBUIBIMAAPJAFbl OHOJIOTHSIIBIK TOoyeKenaepai Oackapy MacelieciHe Tikenen
OaltnaHbICThl. ['eHIIK MHXXEHEPUSl XKoHE OMOTEXHOJIOTHS CAIACBIHJIAFbI >KYMBICTAPIbIH
HOTHXKEJIEPIH KOC MaKcaTTa MaijajaHy MYMKIHAITIH €CKepe OTBIPBIN, MaTOTeHAl KoHE
MaTOTeH/Il €eMEC MHUKPOOPTraHU3MIEP OCIHAUIEPIHIH TONTaMaJIapblH CaKTay paciMepiHe,
COHJIaii-aK OroMaTepualibl MaKCaTChl3 Maiijaany ToyeKenaepiH O0napIpMay MaKCaThIH 1A
naianaHybUIapablH CYPaHbICTApblH MYKUST TEKCEpYyTe aca Hazap ayJapy KaKer.
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3-JIOPIC.

Taxkpipbin. Tipmnik Typaibl FbUIBIMJIAPJAAFbl OMOJOTHSIIBIK KAaYINCI3MIKKE Kayir
TOHIPETIH 3aMaHayH KETICTIKTE.

Makcat. FruibiMu 3epTTeyIepAiH HOTHIKEIEPIH KOHE TIPIIUIIK Typasibl FhUIBIMIAApAA
93IpJICHII KaTKaH TeXHOJOTUsIIapAbl KOC MaKcaTTa Maigaiany TYpFhICEIHAH Oaranay.

JI9picTiH KbICKAIIA MA3MYHBI.

Tiputik Typajibl FRUIBIMAAPIAFEl 3€PTTEYJIEP MEH TEXHOJOTHSIIAP JCHCAYJBIKTHI,
KOFaMJIbl JKOHE KOpIIaFaH OpTaHBI JKaKcapTyFa IIEKCi3 MYMKIHAIKTep Oepe amambl. Omap
JIMAarHOCTUKAHBIH JKaHa KYpalJapblH, Iopi-TopMEKTepil, BaKIMHANApIbl o3IpIieyre,
eMJICy/IIH MHHOBALIMSJIBIK SICTEpPIH jKacayra, KOFaMJBIK JCHCAYJBbIK CaKTay, SKOJIOTHS
callachblHAarbl MPOQUIAKTUKANBIK IC-IIapaliapAbl 1CKe achlpyFa J>KOHE a3bIK-TYIIK
Kayinci3airi MeH KOprayIbl BbIHTalTaHIbIpyFa bIKMan erefi. COHbIMEH Katap, MyHJIal
3epTTEYJIEPIH KOHE OHBIMEH OailJIaHBICTBI TEXHOJOTHSJIAP/ABIH J1aMybl MEH UIrepiieyi
TOyeKeAepl TYABIPYbl MYMKIH, COHBIH IIIIHJE TXKIpuOenep OapbIChIHAA TYbIHAAFaH
MITaTTaH ThHIC >KaFjgaiiapjaH, COHJAW-aK «KOoCapJiaHFaH NaijanaHy» Jel aTajlaTbhiH
JKaraiiia Oaiikaycei3a HeMece KacakaHa 3usiH KeJTIPYJIeH TybIHJaybl MyMKIH [4].

Kocapaanran wMakcarrarbl (KOJJaHbICTarbl) — OCWOIT HeMmMece 3HSHIBI Makcarrapia
naiianaHbplIybl MYMKIH O€0IT oHE 3aH[Ibl 3epTTEYJIepJeH alblHFaH OLIiM, aKmapaT, 9JicTep, OHIMIEP
Hemece TexHonorusmap. Kocapnmanran MakcaTTarbsl 3epTTeyinep — OUTIMII, aKmaparThl, omiCTepii,

OHIMJIEP/Il HEMece TEeXHOJIOTHUSIApbl ally MYMKIHIIr: Oap O0eilbiT >xoHe maigansl MakcaTTapaa
KYPTri3UIeTiH 3epTTeyiep, erep oJiap KacakaHa MYphIC MalJaaHbUIMaca, aJlaMIapIblH, KaHyapIapibiH,
OCIMIIKTEP/IIH JKOHE aybll MIAPYAIIbUIBIFBIHBIH JIEHCAYIIBIFbIHA, COHIANW-aK KOPIIaFaH OpTa KaraaiibiHa
Kaylll TOHIpYl MYMKIH [4], MbIcajibl SCKEPH 9pEKETTEP/IE€ KOJIaHy HEMECE TEPPOPUCTEPMEH KOJIIAaHBLIY.
Kocapnanran KOJJaHBICTaFbl TEXHOJOTHSIAP, JKAINbl alfaHaa, MblHamapra Oeminemi: sSpin  off
TEXHOJOTHSIIAPBI — a3aMATTBIK MAKCATTapAa KOJAAHbLIATHIH ICKEPH TEXHOJIOTHsA, OYJI Karaaiiia
3CKepH TEeXHOJOTHsJIap/Abl KOHBEPCHUSJIAY KapacThIPbLIA/bl, MbICANbI, MHUKPOTOJIKBIHABI TeIl
MHUKPOTOJIKBIHBI PAIHOIOKAIMSUTBIK TEXHOJIOTUSHBIH HETi31He jKacairaH; SPiN ON TEeXHOJIOTHSIChI —
a3aMaTTBIK CEKTOPJAbIH KOCAPJIAHFAH MAKCATTAFbl TEXHOJIOTHUSICHI JCKepPH MaKcaTTapiaa
KOJIIAHbLIA/IbI, MBICAJIBI, HAHOTEXHOJIOTHSI, 3D puHTEpIIep, BaKIIMHA OHIIPY TEXHOJOTHSCHI XKoHE OacKa
Ja 6acTankbl MAKCATHIHCHI3 Mak1alaHbUTybl MYMKiH TexHostorusuiap [19]. Tipuriigik Typaisl FeLIbIMAApIA
JKacallFaH KocapliaHFaH KOJJIAHBICTAFbI 3ePTTEMENIep MEH TEXHOJOTHsIIAphl Spin ON TEXHOJIOTHSUIAPHIH
KOJIJIaHy cajachlHa jKaTaJlbl ’KOHE aJamIap MEH KOpIllaFaH opTaFa Kayil TOHAIpesi.

Mpicanbl, CHHTETHKAJIBIK OHWOJIOTHSIAFbl  JKETICTIKTEp MEIWIIMHA/Na, TaMak
OHEPKACIOiHAe, aybll IIAPYyaNIbUIBIFBIH/IA KOHE KOPIAaFaH OPTaHbl KAJMBIHA KENTIPYAE iC
XKY31HIE KOJJAHBUIYbl MYMKIiH, OipaKk COHBIMEH Oipre KapamailbiM OpTraHu3MACp/IiH
MAaTOTCH/II CUNAaTTaMaJapbIHBIH  JKOFapbpuUlayblHa, cuHTeTHKanbK JIHK-man skaHa
naTtoreHiepAiH mnaiga OoJyplHA HEMece OKOWBUIFAH TMaTOreHJEpAiH KeOeroiHe,
OMOIICHO3/IaFbl  AKOJIOTHSIIBIK JKaFalJIbIH ©e3repyiHe OalJlaHbICThI Kayincizaik mneH
KOPFAaHBICKA KATBICThI AJaHAAYWBUIBIK TYABIPYBl MYMKIH, MbICQJIBI, TCHIK JpaiiB
oficTepiH KojaanraH ke3ne. HeliporbuibiMaapasiH gaMysl [TapkuHCOH jkoHE AJbIreiimep
CHUSIKTBI HEBPOJIOTHUSUIBIK OY3bUTYJIapAbIH aJJIbIH allyFa KOHE eMIeyre KeMeKTecel, O1paK
aJlbIHFaH OUTIM/1 KOJJaHy aJaMHBIH MIHE3-KYJIBIK €pEeKIIENIKTEepIHEe ocep €TETIH KaHa
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TOyeKeNJIepal 1€ TyAblpybl MYMKIH. TipIIuiik Typajdbl FbUIBIMAAPABIH  Ka3ipri
JKETICTIKTEPIHEH TYBIHJAUTBIH OYJI TOYEKEJIep/ll aHbIKTAY KOHE a3aiTy KaKeT.

bronorusibik Kayirnci3aik ToyeKeIaepiH Ty AbIPaThIH TIPIIIIK Typasibl FRUIBIMIAPIBIH
TEHJICHIUSIIAPDIL:

- Ilpoecpecmi owcedendemy. Tipmijaik Typaldbl FhUIBIMAAPJAFbl 3€PTTEYJIEP MEH
TEXHOJIOTUSIIAPABIH KapKbIHABI LIrepiieyl Oakpliiay MOCENECIH TYJIbIpaJibl KOHE MYHJan
d3ipIeMenepIiH Kocapisl aigaiany ofieyeTiH, KaHIal cananapapl 0akpliay Kepek, KaHaan
YKaHA )KETICTIKTEeP MEH OJIapIbIH KOMOMHAITUSIAPhl OOJIATHIHBIH 0OJIKAy KEPEK.

- Tipmrinik Typanabsl FRUIBIMAAPABIH XUMHUS, WHXKEHEPHUs, MaTeMaTHKa, HHPOpMaTHKa
KoHe  OacKallapMEH  KOHBEpeeHYUACbIHblY  Kyuieroi.  MpIcanbl,  OHONOTHSIIBIK
MOJICKYJIaapIbiH OacKaphlIaThIH XUMUSIIBIK CHHTE31, COHIAN-aK XUMUSIIBIK 3aTTapibIH
OMOJNIOTHSIIBIK CHUHTE31 COTTI KYpY/e, TeHETUKAIBIK PeCcypcTapablH OaHKTEpl KypbUIy/a,
OpTYPIIl Tipl KYPBUIBIMIAP/IBIH, aTall alTKaHAa MaTOreH I MUKPOOPTaHU3MAEPAIH TeHIepi
MEH T'eH/IIK JIOKYCTapBIHbIH Ti30€r1 JeKOATaIFaH KOHE T. 0.

- Bykin onem OolibIHIIIA TIPUIUTIK Typajbl FRUIBIMAAP CaJachIHJAFbI, aTan auTKaH/a,
JaMyIIIbl 9KOHOMHUKAchl 0ap MEMIIEKETTEpJIe QNCYETTIH Oudgy3zusacvin ocedenrdemy.
buonorusneik Kayimnci3lik cajlachIHAAFbl FBUIBIMU, 3aHHAMAJBIK JKOHE OJIEyMETTIK
KAMCBI3IaHIBIPYABIH OPTYPJl JIeHreisiept Oap enaepAiH 3epTTeylIiepl apachiHIarbl
XaJIbIKapasbIK JKOHE alMAaKTBIK OarapiiamManap MeH jko0anap meHOepiHIerl XalbIKapaibIK
BIHTHIMAKTACTHIK KEHEIOJIe, SFHU KeHOlip enyep/ae allaHaayIblIblK TYFhI3aThIH 3€pTTEYIIep
OackanapbIHAa KEAEPrici3 Ky3ere achblpbUlybl MYMKIH.

- AKnaparTel KMHAy, OHJIEYy, TapaTy >KOHE KOJ JKETKIZy TOCUIIEpiH ©3repTeTiH
BUKUIIEIUSI, OJIOTTAp KOHE MHUKPOOJOrTap CHUSKTHI »KaHa Kypalaapasl TaijaanaHy
HOTKECIH/IC bLIbIMHBIH AULLIKMbIZbL MEH MAL0AY HCYP2i3y0iy KONHCeMIMOLNICIHIY apmybl.
JJHK ™MeH akybI3ap/ibl CEKBEHUPJEY, CHUHTE3[Iey, MHKpoOMaTpuuaiap Kypy, Macc-
CHEKTPOMETPHSIIBIK Tallay XKoHeE T. 0. OOMBIHIIIA KOMMEPIHSUIBIK KbI3METTEP YChIHBLIAIBI.
[arpiH oIeM/I1, aBTOMATTaHIBIPBUIFAH KOHE KOJJaHyFa OHall OMOKYpaaapsH OOy
3epTXaHalbIK 3epPTTeYNep/l Kyprizyai skenuiaereai [20].

b¥¥Y, JOHECKO, IJT¥ xxone AKII A3zamaTThIK 3epTTeynep ke namy Kopsl (CRDF
Global — https://www.crdfglobal.org/),
AKII JlencaynbIK Kayinci3giri OOMbIHIIIA

. o TI'engix HHIKEHEPU T€HETUKAJBIK
CEPIKTECTIT (HSP - MarepraIbl Tipi OpraHu3MjIEpre
(https://healthsecuritypartners.org/), TachIManjaylbl HEMece OpraHM3MJEp/iH
Eyponanbik OnaKkThIH XUMUAIIBIK, TeHETHKAJIBIK KacHUeTTepIH e3repryai
OUOJIOTUSIIBIK, PaJIMOAKTUBTI SKOHE KaMTUJbl, HOTW)KECIHJE TEHMAIK Tepanus

CHSIKTBl JKaHa TEpaleBTIK JKOHE eMIey
omictepi maiima Oomapl.  Kacymamapra
KAJIBINTHl T€HIEP/l E€Hr13y apKbUIbl aKayJibl

SAIPOJIBIK KaTepyiepai a3alTy OoibIHIIA
mebepaik  oprambikTapsl  (XBPA -

ht?ps:// (_:bm'riSk' TeHJepAl  Ty3eTy pakK  KJIeTKaJlapblHbIH
mitigation.network.europa.eu/eu-cbrn- JIAMYBIH TOKTATybl MyMKiH.
centres-xcellence en) CEKLII

XaJTBIKAPAJIBIK YHBIMIAp FBHUIBIM MEH WHHOBAIIMSHBIH OJICYCTIH ajamM3aTThIH JaMybIHIa
naijananyja MaHbI3Abl pes aTtkapaabl. /¥ >koHe oneMHiH opTyp:il enaepiHid Oemerni
FBUTBIMH  OachUIBIMIAPBI  O37EPIHIH  JKapUsUIaHBIMIApPbIHAA  TIPUIUIIK  Typajbl
FBUTBIMIAPIAFbl Kocapianran Makcartarbl 3eprreyiepaid (DURC — dual-use research of
concern apHaiibl TepMHHI Taiiga OO0JAbl) aJaHIAyIIBUIBIK TYFBI3aTHIH MOCENeNIepiH
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KapacThIpajbl, OJIApJbIH KOCapJlaHFaH MaijanaHy oJieyeTiH, COHJAl-aK OMOJOTHSIIBIK
KayilcCi3aiKTi KAMTaMachI3 €Ty ToyeKelaepin kepceredi [4, 21-23].

OnapapiH KeiOipIMEH TaHBICTHIPAMBI3:

- I'enoix unoicenepus.

Anaiija, TEeHIIK MHXCHEpUSHBI onedi Tepic maigamaHyra Oomnanel. Melcansl,
MHUKPOOPTraHU3MAEpre JKaHa CHIaTTamasap 0epy: OypbIH KeH KeJieM/1e OHAipy KUbIH OoIFaH
TOKCUHJIEPJIH OHIIpUIylHE BIKMal €Tyl; NaroreHAl WMMYHABIK JKyHere HeMmece
aHTHOMOTUKTEpPre TOe3IMAlI €Ty, Oyl KOpFaHBIC IIapajapblHBIH THIMCI3IITIHE OKeIyl;
MaTOTeHHIH KOpIIIaFaH opTaFa TO3IMIUIITIH ©3repTyl; BUPYICHTTUIIr KoOipeK OakTepusiap
MEH BHpYCTapAbl >acay HeMece OypblH 3HUSHCBHI3 OpraHM3MIEpAl NaTOTeHAl eTyi;
MUKPOOPTaHU3MEP/IiH UECIHIH EPEeKILIEeNIriH e3repTyl; HeMece KacaH bl TYpAE KacalraH
naToreHep/l aHbIKTay[bl KHUBIHAATYbl MYMKIiH. Bupycrap Hemece MMMYHOTOKCHHIED
apKbUIBl TEHAIK BEKTOPIBIK oicTep Oenrumi Oip aypynapabl HeMece «KOpIHOCUTIH»
BUpPYCTap/bl TaCHIMAJIJIAUTBIH BEKTOPJIAp/bl jKacay YIIIH MAaKCaTTaH ThIC MaiilajaHbLIybI
MYMKiH.

- ['enomuka, gpynxkyuonanovl

CEHOMUKA JHCIHE NPOmMeoMuKda.

I'enoMuKa TE€HOMHBIH KYPBUIBIMBIH K9HC OHBIH

[enoMuKa CaJIACHIHIAFbI ocepiH 3epTreimi, ai q)yHKIEI/IOHaJIIH)I TeHOMAIKa
3epTTeyepIiH KOCApIAHFAH CHITATHI TCHOM KYPBUIBIMBIHBIH Ka/lail JKYMBIC iCTeHTiHiH
TyciHyre ~ MyMKiHgik  Oepeni.  [eHOMHKaHBI

TaOurH _ LCIIeK BUPYCBIHBIH TOIBIKTHIPATBIH MPOTEOMHMKA — OyJI TeHIepMEH
BUPYJICHTTUIITTHIH MEXaHU3MIH SKCIIPECCHUSAIAHFAH aKybI31ap/Ibl 3epTTEY.
TYCIHY YIIIH TaOWUfd KOHE CHBIP [eHOMUKaHBIH Taiiga OONybIMEH aJaM TI€HOMEI
IEIIeK BHPYCTApEI JKOHE KONTEreH BHPYCTap MEH OaKTepHsIap/IbIH
BUPYJICHTTUTIrHAET] TeHOMIaphl CEKBEHIIUSIaHIbL. Tenomnxa
AMBIPMAIIBUTBIKTAPIBl  3€PTTEYMEH CanachlHJaFel  3epTTeyNep MeH  dsipiemencp
. KYKIAJAbl — aypylapasl €MAEydi  JKakcapTaisl,
KepceTuienl. IIpoTeomuKanbl TyOepKyne3re JkoHe Kbi30ara Kapchl — JKaHa

BIKTUMAJT YJIbI aKybI3Iap/bl aHBIKTAY
YIIiH e KOoJJgaHyFa OoJiaJbl, >KaHa

BaKIIMHANAP/bI («Kepl BaKIIMHOIOTHUS)»), MAKCATThI
CalT-HbICaHANApJbl, HOHJBIK apHaJapAbl KOHE

aKybI3ap/ibl aHBIKTay apKbLIbI JIOpLTIK
mpenaparrapibl  Jkacayra MYMKIHIIK — Oeperi.
[Tporeomrka MUKpPOOTBHIK HH(pEKIUs Ke31H[e
OKCIIPECCHSUIAaHFaH aKyBI3AApbl JKOHE OJIAPIbIH
©3apa JPEKEeTTECYIH aHbIKTayFa MYMKIH/IK Oepeil.

JIOp1-I9PMEKTEP MEH BaKI[MHAJIApIbI
aHBIKTAayFa MYMKIHJIIK OepeTiH OuTiM
MEH OICTEep/Il 3USH KeNTIPy YIIIH /e
KOJIJIaHyFa Oomampl, MBICAJTHI,
BaKIIMHAJIAPIbI KEHY HEMece
UMMYH/IBIK J)KYHEHI KOPFay CHUSKTHI.

- buoungopmamuxansl MaKcaTblHaH ThHIC MaiianaHyFa 001aabl, ©UTKEHI MAIIMETTED
O0a3zacblHIa KOJ KETIMI1I OHOJIOTHSJIBIK  aKmaparThl, MBbICAJIBI, OpraHU3MACP/IIH
MaTOTEHIJIITIH apTThIpy HEMece OeplIreH arpecCUBTI KacueTTepl Oap 'KaHa TOKCUHJIEP/,
TIp1 OpraHu3MJEp/l *Kacay YIIiH nagananyra 0oyabl.

buonHpopmMarnka MEH TEHOMHKara KaThICTBl €KiKAKTBUIBIK FBIIbIMIA KEHIHCH
tanbiMan ®X174 Oakrepuodar WHOEKIUSIBIK TEHOMBIHBIH [n  Vitro KUHAFBIHBIH
MOJIMOBUPYCTHI KAJMbIHA KEJTIPY YIIH XUMHSUIBIK CHHTE3CITEH OJUTOHYKJICOTHUITEP I
KOJIZIaHyMEH Kepcetineni [24, 25].

- CKpUHUHT, MUKPOYHMNTEDP >KOHE Oacka KYPBUIFbLIAP CHUSKTBl OQUIAHbICMbL
mexHoI02usIap KaTepil iCIK aypyblH €MIEYAIH IOCTYpJi OJICTEPIMEH CalbICThIPFaH/Ia
YKaHa BaKIIMHAJIAP/IBIH TaMYbIH KOHE MUKPOOKA KapChl MpemapaTTapablH KaHa KIacTapbiH
KacayJbl )KeHITICTe 1, aypy/IbIH TapaTyblH 3epTTEyTe apHAIFaH KOMITBIOTEPITIK MOJICTIBACD
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YKOHE YJIbl KOCBUIBICTap bl AaHBIKTAYFa
apHAJIFaH KOMIBIOTEPINIK >KyHesep
MakcaTTaH ThIC MailajJaHybl MYMKIH.
MuKkpoKarncyisiiust KoHe a’po30Jib

axicrepi JOpi-TOpPMEKTEP MEH
BaKIIMHAJIAPIbI KETKI3ZY YIIiH
KOJITaHBLIA/IbI, Oipak
MUKPOOPTaHU3MICP MEH

TOKCHUHJEPAl aya apKbUIbl KETKi3Y

KYHenepiH a3ipiey YIIH  oieiti

KOJIJIAaHBLTYBl MYMKIiH [21].
PexoMOMHAHTTHI JIHK

TEXHOJIOTHUSICHI aJTFar per

OaxTepusuiblK opranumaepaeri JHK
CEerMEHTTEpPIH KIOHAAY VIIiH, opi
Kapail 3epTTey YIIiH KaKeTTl apHaNbI

reH OHIMJEPIHIH AKCIPECCUSCHIH apTThIPy MaKCaThIHIA KOJJAAHBUIABL. PeKoMOMHAHTTHI
JIHK monekynanapbl TpaHCTEH/I1 )KOHE «HOKayT» (TeHIepl OIIpUIreH) )kaHyapJap, COHail-
aKk TpaHcrenai ecimaiktep cuskrbl ['TO skacay yiriH naiganadsuiabl. PekoMOMHAHTTHI
JHK rtexnosnorusiapsel, atan antkanga CRISPR, BekTop-miiazMuaanapasl oKmaynay »KoHe
0acka OpraHM3MHIH N'€HOMBIHA TAaChIMaJay TIPIIUIIK Typasibl FbUIBIMIAPABIH JaMYbIHA,
KOJITaHOAIbl MEAMIIMHAFA, aybll IIapyallbUIbIFbIHA JKOHE SKOJOTHSIFa YJIKEH ocep eTTi,
Oipak ajaM MEH KOpIllaFaH OPTAHbIH KAYINCI3/IIr MEH KOPFaHBIChIHA KATHICTHI KOCApJIaHFaH

PexomOunanTTel JIHK TexHoMOTHICHI — opTYpii
KO3JIEpP/ICH aJIbIHFaH TEHETUKAJBIK MaTepHaIIIIbI
OIpiKTIpy >KOHE OChUIalIIa TaOuFaTTa eIIKaliaH
OonmMaraH reHeTUKAJIBIK TYpJIeHipijrexn
opranm3smaepai (I'TO) xacay. MonekynanbiK
OmoJorTap MYHIA OPTaHU3MICP/iH 3€PTXaHATBIK
KaOBIpFaJIap/IbIH CHIPThIHIA OHOJIOTHUSIIBIK Kayill
TOHMIPETIH OODKAHOAWTHIH JKOHE >KaFbIMCHI3
KacueTTepre ue  Oolybl ~ MYMKIH  JICTE€H
aaHIayIbUIBIK Oimmipai [17].

CRISPR (clustered regularly interspaced short
palindromic repeats — TypakThl apajbIKTapbl Oap
TONTACTHIPBUIFaH KbICKa TAJTMHAPOM/IBI
KalTanaynaap) — Oiperedl Ti30ekrepMeH OesiHreH
TIKEJIeW KaWTalaHaThIH Ti30CKTEp/ICH TYpaThIH
MHUKPOOPTaHU3MICP/IiH apHAMBI JIOKYCTAPHI.

makcattarbl 3eprreyiepre (DURC) ananmaymbuibIK TYFBI3aThIH dlieyeTke ue [17].
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4-JTOPIC.

Takpipemn. XXI raceipiarbl OMOJOTHSIIBIK KayilTep, OJAPABIH ajaM eMipl MeH
KOpIIIaFaH OpTaHbIH KayIMCi3/ir YIII1H MaHbI3bI.

Makcart. XXI racbipaarbl OMOJIOTHSIIBIK KayINTEpal Talaay >KOHE OJIapAbIH Iaiiaa
0oJ1y ceOenTepiH aHbIKTAY.

JI9picTiH KbICKAIIA MA3MYHBI.

BuosorusyibiK Kayin Hemece 0HOJIOTUSJIBIK KaTep — OMOJIOTUSITBIK TTATOTCHISPAIH
Tepic acepiHeH aJaMHBIH ©Mipi MEH JICHCAYJIbIFbIHA Kayill TOHIIPETIH TOTCHIIE JKaFaai.

BuoJiorusiiblK Kayinrep Kasipri 3aMaHHbBIH jkahaHIBIK ChIH-KaTepliepiHe *KaTaJbl.
XXI racelpnbiH OachiHIAa OWONOTHSUIBIK TAaOMFATTHIH KAyINTi areHTTEpiHIH ocepiHe
OallJIaHBICTBI aaM JCHCAYJbIFBI MEH OMIpiHE HAKTHI JKOHE BIKTUMAJl KayilTep ayKbIMbI
anTapIbIKTal KCHEH/II.

- Buonoeusanviy xayinmepdiy Oipinwi moodwl — OyJ1 opKaliaH OOJFaH >kKoHE OOJaThIH
TaOUFM KayinTep — JKYKIMaJbl areHTTep, 9JIETTe MHUKPOOPTaHU3MIEp *KoHE / HeMmece
BUpYCTap, OJIAapAbIH TachkIMaiayibuiapbl. JKyKnagsl aypyiaplblH Kayml IIeKapaHbl
OLIMEN 1.

Mpeicaiaap:

Tymay eupycwi: MayChIMJIBIK TYMay BUPYCTaphl bl CaiiblH afaMaap caHbIHbIH 5-15% >KyKTbIpajbl,
HOoTIKeciHe aneMe keMinge S00 MbIH agaM KalTeic Oomaabl. KbIcKalia «ucraH» JIell aTalaThiH MCIaH
TYMaybIHBIH BUPYChl XX FAChIpAa KOUKbIH AHAEMUS TYIbIPIbI.

Kyc mymaybi: «kyc» TyMaybl BUPYCTAPBIHBIH €H KAYiNTI KACHUET] — OJIapIbIH KEPEMET ©3TePrillITiri.
AnamaapablH xKammnai >KyKTeIpybiHaH KOpKbii, 2005-2006 xeinaapel OHTyCTiK-IBIFBIC A3USiAa OHOaFaH
MUJUTHOH Y# KycTaphl xkoibuiael. Bupyctein HSN1 xone H7N9 tun tapmakrapbl agaMmaap apachiHIarbl
uHpeKsuapapl Tyabpagsl. 2016 KbUTBI KYC TYMaybIHBIH Tapalxybl KYpT acKbIHBIN KeTTi. «Kyc»
tymMaybIHbIH H7N9 mtaMMbl e3rep/il :KoHe MaHAEMUSUIBIK QJIEYETKE He.

Bupycmulx amunuanvi nneemonus: ayblp acKblHFaH pecnupaTopiiblk cuHApoM (SARS-CoV
Kertaitna 2002 xbuibl anbikTanras). 2002-2003 xeuagapel Y «IyHHUEXY3UIIK Kayil» — aTUMHSIIBIK
MHEBMOHUS OoniraHblH Xabapnansl. 2012 xbuiasiH Ky3inae Cayn ApaOusichlHIa BUPYCTHIH JKaHa TYpi
anFail per aHbIKTanabl. Tasy mbiFbic pecniupaTopiblk cuHapomsl (MERS) SARS-ke kaparanaa kKayinri,
01paK >KYKNaJIbUIBIFbl TOMEH.

COVID-19 koponasupycer: 2020 xpuinsiH KaHTapbiHaa KpiTaliaa jkaHa )KYKIaIbl aypyablH epiryi
Oenriai Oonabl. Aypy Te3 SNHUAEMMSIIBIK cunatka ve 0onnabl xoHe SARS Typinne erTi. AypynbiH
Ko31bIpreIbl COVID-19 nen aTanaTeiH KOPOHABUPYCTHIH JKaHA TYPi aHBIKTANII. KO3ABIpFBIT agaMHaH
ajzlaMfa aya TaMIIbUIaphl apKbUIbl OEpLIiI, jkaHa enjepai Te3 KaMThabl. 2020 sxbutsiH Haypei3biHAa 1Y
COVID-19 xopoHaBUPYCHIH )XYKTBIPY HaHIIEMHsI IeHTeiiHe JKETKeHIH Xabapia bl, KOpOHABHPYC OAPIIBIK
KoHTHHeTTepAe anemHiH 100 actam eniHae Tapaiabl.

Dbona: BUPYCTHIK TEMOPPATrHsUIBIK KbI30ara >katansl. 2013 sxplabl OactanraH koHe bateic Adpuka
eNiepiH mapnbiFaH J00i1a SMUAEMUACHIHBIH KYPT ©Cyl aWTapiblKTall TOMEHIETEHIMEH, a1 TOJBIK
asKTajraH >KOK. Myranusra ymielparad Bupyc Herisri ueciMeH (Hypsignathus monstrosus >xapraHaThbl)
CaJIBICTBIPFaH/Ia aJlaM KacyllanapblHa KeOipek ToH BUpycKa aifHanael. JJJIY momimerTepi OOMBIHIIA TEK
Ceeppa-Jleonene aypyman 3 965 amam kaiiteic Oosael. XKammer amemzae 2013-2016 >xpurmapbr D0oita
aypybiHaH 10 MbIH ajjam KaiThIic 00J1b1. D0071a BUPYCHI ©1IM-KITIMHIH €H XKOFaphbl MaibI3biHa ue, 01 90%
JKETel.

Cioip »capacel: aypUIapyanbUIbIK JKOHE Kaballbl TAOUFATTHIH, COH/IAN-aK aJlaMHBIH aca KayinTi
OaKTepHUSIIBIK JKYKMAIBI aypybl. Aypy oJe€MHIH KOITereH eijepiHie Tipkenemni, Optambik A3usi MeH
Kazakcranaa cibip jkapachIHbIH SMU300THIIBIK, TOMBIPAK OMIAKTapbl O6ap, Mbicaibl, 2016 KbUIbI MIaFbIH
omakTap Oalkanabl. ¥ caK Maj MEH JKbUTKbUIapIbIH oiiMi 90%-nan acansl (1-koceimina) [26].
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Ypbanuzaius, KIMMaTThIH 63repyi, TIPUIIIIK €Ty OpTachlHa KOJI CYFY, MEMJICKETTEPAIH
HKOHOMHMKAJIBIK ©3apa TOYEAUTIT >KOHE TpaHCIIEKapaJIbIK MOHE 1K1 KO3FaJbICTap/IbIH
keOerol (agamaapiblH casxaTbl MEH KOJIK KO3FajbIChl, >KaHyapJiapiblH KeIli-KOHbI,
3USTHKECTEp MEH OCIMIIK aypylapblHBIH €HYl1) JCHCAyIbIK CaKTay >KYHMECIHIH oJICI3
JKaKTapbIMEH YHIJIECI, >KYKNadbl aypyaapAblH OYKiI onemre Te3 Tapaly KaOuleTiH
apTThipanbl. JKaHa >KyKNanbel aypyiap, 9CIpece STHUOJIOTHCHI BHUPYCTBIK, Oip Ke3uepi
reorpadusIbIK TYPFBIAH MIEKTEITEeH KYKIAIbl aypyJaapblH KalTa maiimga O0omybl jKoHE
Taparybl, 300HO3BIK aypyJap *oHe MUKpPOOKa KapChl MpenaparTapra TYPaKThUIBIK JKayarl
Oepy MYMKIHJIITIHEH achIll KETyl MYMKIH oHE aypyAblH OpIIyiH OaKplIayabl KUBIHIATA b
[14, 26-28].

Ex angpiMeH >KyKnamel aypyiaapiabl KAMTHTBIH Kasipri 3aMaHFbl OWOJIOTHSIIBIK
KayinTepiH HOMEHKJIATYPaChl XaJIbIKapaIbIK MEIUIIMHAIBIK-CAHUTAPIIBIK epeKETePIIH eKi
Tiziminzae kenripiired (XMCE, 2005 x.) sxone 14 nozonmorusiislk popmanan typaast. TM /]
JeHreliHIe MyHIal KaylmTep/IiH TiziMi 19 aray/sl, aia KeieH SKOHOMUKAJIBIK OflaFbIHaa — 24
HO3O0JIOTHSUIBIK HBICAHJIbI Kypaiasl. bys perre xahanmany MoceneciHe koHE KYKIAJIb
aypyJiapibIH ©3CKTUIIrHEe OalIaHBICTBI Ti3IMEp allbIK KyHiH/Ie KaibIn oTeIp [27, 29].

Kayinti matorennep >xeHinge keHec Oepymni komuteT (ACDP) kayinrti xoHe aca
KayinTi uHOEeKIusIapIpl TyAbIpaThlH MATOTEHIEPIIH OCKITUITeH Ti30eCiH >Kapusiianibl
YKOHE ME3T1II-ME3T11 )KaHapThIN OThIpajsl [30].

- Buonoeusnvix xayinmepoiy exinwi TOOBI aJlaMHBIH OalKayChI3 KoHE KacakaHa ic-
opekeTiMeH OaillaHbICThl. baliKaychl3ga HeMece Ke3IeMCOK OHOJOTHUSIIBIK KayllTep
OwoMaTepuanapl TaligadaHaThIH - 3€PTTEy KYMBICTAPBIHBIH  KYpHACJIEHYyIMEH JKOHE
KApKBIHIBUIGIFBIMEH, OWOKOPFAHBICTHIH KaKETTI JICHIedi KoHE YHBIMIACTHIPBUIFAH
OMOJIOTHSIIBIK TOYEKENl MEHEIKMEHT Kyilecl OoiIMaraH Ke3[e KayllTi WH(EeKUUsIapIblH
KO3JIBIPFBIIITAPBIMEH JKYMBIC JKYPTi3€TiH FBUIBIMHA 3€pTXaHajap MEH OWOWHIYCTpHS
0OBEKTIJICPIH/ICT] MIBIFBIN KETYJIEPMEH HEMeCe anarTapMeH OainanbicThl [12, 31, 32].

Mpicanpnap:

1979 xbuet  CBepioBck  (Kaszipri ExarepunOypr) kamaceiHaa 19 ockepu  KanachlHBIH
3epTXaHachlHAH OaKTepusi CIIOpANapbIHBIH aTMochepara Ke3[IeHCOK MIBIFapbhlIybl HOTHIKECIHIE Maiina
6osran CiOip sxapacbIHbIH epiryi [33] xkoHe T.0.

Kacakana OMONOTUsIIBbIK KayinTep NaTOreHal OMOJIOTHsUIBIK areHTTEeP/1 )KOHE TIPILIILIIIK
Typajibl FBUIBIMAApP CajachlHla KOCApJIaHFaH NaiJallaHyAblH FhUIBIMH 931pJIeMeJIepIHIH
HOTIDKEJIEPIH TMaiJanaHy/laH TYbIHJAWAbI, MBICAJbl, SCKEpU I1C-KMUMbUIIApAa KOJAAHY
KoHe/Hemece OMOTeppOpU3M aKIMsUIapblHa Malijanany MakcaTblHAa OMOJIOTUSIIIBIK Kapy
’Kacay YIIH >KYKIajdbl aypylapAblH KO3AbIPFBIIITapbIHA KapChl BaKIIMHAJIAPIbI d31pIiey
TEXHOJIOTUsUTapbiH Moaudukanusiay [4, 20, 21, 34, 35].

Mbicanpnap:
2001 »xpbutet AKII-TaFb momTa XaTKanTanapbeiHaa ciOip xKapackl CIOpAckl YHTaFbH Tapaty [12, 35]
KoHE OMOTepPOPU3MHIH 0acKa Ja OKUFaIaphl.
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XKorapbiga kenTipuireH o9AeOueT Ke3AepiH Tajaay Kejeci OMONOTHUSIIBIK KayllmTepl
OeJIin KepceTyre MyMKIHIIK Oepei:

1) maroreHai MUKPOOPTaHM3MJIEPIH KOMIMIT TaOUFU pe3epByapiaphl (OIIaKTaphI)
XKoHE TaOWUFH TEKTeC HH(PEKUMSIIBIK aypylapAbslH (dMUAEMUSTIApP, SMU300TUANIAD KOHE
AMUGPUTOTUSIIAP) KAlIal epIryl, OHbIH IIIHJIE SJICYMETTIK (QakTopiapAaH TYbIHJAFaH:
XaJIBIK THIFBI3JIBIFBIHBIH YIIFAIObI JKOHE WHMPaKYPBUIBIM OOBEKTIJIEPIHIH CAHUTAPHUSIIBIK
kKal-KyhiHIH  Oy3bUlybl (KOFaMIBIK TaMaKTaHIbIpy, aypy SKaHyapiapibl KeMmy
OpBbIHAAPBIHAAFBI KYPBUIBIC JKOHE 0acka Jia >KyMbICTap, Hallap sKarjgaiiap KoHe/Hemece
Kopi3 KyHeciHiH 00aMaysl KoHE T. 0.);

2) KIUMATTBIH ©3repyiHe OaillaHbICThl >KOHE TaOWFH amarTap HOTHXKECIHJIe
IKOXKYHeNepre xkoHe oJIapAblH 0aKbLIayChI3 TApaTybIHA 9CEP €Ty MEXaHU3MI OeNriieHOereH
MATOTeH/I1 OMOJIOTUSIIBIK areHTTEeP/IIH KaCUETTEePl MEH HBICAHIAPBIH ©3TEPTY;

3) maToreH i1 OMOJIOTUSIIBIK ar€HTTEP TaChIMaNIayIIblIapbIHBIH KACUETTEPIH O3TepTy,
KJIUMATThIH ~ ©3repylHe  OalJaHBICTBI  KoHE  TaOWFM  amaTrap  HOTIKECIHIE
TachIMaJIAyIIBUTAPABIH MEKEHICY OPBIHIAPBIHBIH 03Tepyi;

4) MUKpPOOPTraHU3MJIEP/IIH CHIPTKBI OPTAHBIH 9CEPIHEH TYBIHJIAWTBIH a/1aM, KaHyapJiap
MEH OCIMJIIKTEp OpPraHU3MiHIH T€HOTHUINl MeH (DEHOTHUIIIHIH ©3repiCTepiMeH YIITacThipa
OTBIPBII, TYpapaiblK TOCKAYbUIIAPAAH 6Ty MYMKIH/ITI;

5) Genrici3 matoreHaep TYAbIPAThIH KaHA MH(EKIUATIApIbIH Naiga 00Jybl, OCHI €JJIIH
ayMarblHJ]a CHUPEK Ke3JECETIH HeMmece OYpbIH KE3/ECIEreH >KYKMabl jKOHE Mapa3uTTIK
aypyJaplblH, OJETTE€ XaJbIKTbIH, JKaHyapiap MEH OCIMIIKTEpIIH KeIli-KOHbIHA
OallIaHBICTBI, OKEITIHYI;

6) oneyMeTTIK-9KOHOMHKANBIK JKaFIaiiapIplH HalllapiiayblHa, KIMMATTBIH ©3TrepyiHe
HEMece casxaTKa 0alIaHbICThI )KOMBUIFAaH MHPEKIMSUTAPbIH KAl TapbUTyhI;

7) aypynapAblH naijga 0oybIHA KoHE OJIap/blH TapajlyblHa OKEIl COFaThbIH aJaMHbIH,
aybUl IIAapyalllbUIBIFRl JKaHyapiapbl MEH OCIMJIKTEpPiHIH KaJbIIThl MUKPOOHMOTACHIHBIH
OY3bUIYBI; epekile NpodrIakTuka KypaaaapblHbIH KOMETiMeH OacKapbUIaThbIH YKEKEJIeTeH
uH(peKnusIapra epeKiie UMMYHUTETTIH O0IMaybl;

8)  MuKpoOKa  Kapchl  TO3IMIUIIKTIH  Tapajlybl,  IIAPTThl  HATOTEHIl
MUKPOOPTraHU3MIEP/IIH SMUAEMHOIOTHSUIBIK MaHbI3AbUIBIFBIHBIH ©CY1, IMMYHTAMILIBUIBIFbI
Oap amammapna wuHpEKUMsUIapAaH TYBIHIAFaH aypyJapAblH O KUUITIHIH — apTyhl,
MEANIIMHATIBIK KOMEK KopceTyre O0aiIaHbICThl MHGEKIUAIAP/IbIH TapaTyhl;

9) xanbIKapaiblK CTaHAAPTTapFa COMKeC KEIMEUTIH OHJIPICTIK UHPPAKYPHUIBIM MEH
3epTXaHanapabsl >KapaKTaHIbIPy, TATOTEHIl OWOJOTHUSIIBIK areHTTEPMEH >KYMBIC iCTey
KOHIHACTI TajanTapiblH OY3bUIybl JKOHE MaMaHAApAbIH OUTIKTUITIHIH TOMEHJITI,
OMONOTHAIIBIK KayITCI3IK calachlHAAFbl KaJpJiapAblH >KETICIICYIIUNTiH KOoca ajFaHja,
TIPIIUTIK Typajbl FbUIBIMAAP/A, OWMOMHIYCTPHUSI KOCIMOPBIHAAPBIHIA, MEIUIUHAIBIK,
(apMaleBTUKANBIK, BETEPUHAPHUSIIBIK, (UTOCAHUTAPUAIBIK KoHE T. O. 3eprreylnep
KYPTi3yMeH alHalbICAaThIH YHBIMAApAa OWOJIOTHSUIBIK TOyeKeaepai OacKapyIblH oJCi3
JIEHI eI,
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10) aca kayinTi >KYKOAIbl aypyJapAblH aIJIbIH aly KOHIHAETI CaHUTAPHSUIBIK,
AMUAEMUSFA KapChl, CAHUTAPUSIBIK-TPOPUIAKTUKAIBIK 1C-1Iapaiapabl YHbIMIAaCThIpyFa
YKOHE HKYPri3yre KOMbUIaThIH CAHUTAPUSIIBIK-3THIEMUOJIOTHUSIIBIK TaJlallTapAbl CaKTamay;

11) OGuosOTHSUITBIK KayinTi K63 OpHAIACKaH KOHE KayiNTi OMOJOTHUSIIBIK areHTTepMEH
KYMBICTap JKYPri3iieTiH OOBEKTIIepJeri amarrap, COHJal-aKk OChl OOBEKTLIepAEeTi
JTMBEpCHsIap KOHE (HEMece) TEPPOPHUCTIK aKTIep;

12) ockepu MakcarTapja >XoHE (HEMece) TEepPPOPHUCTIK aKTIIEpAl KYprizy YIIiH
OMOJIOTHSIIBIK Kapy PEeTiH/AE BIKTUMAJI KayilTi OMOJOTHUSUIIBIK areHTTEpAl 93ipiiey, oHAIpy
KOHE Maianany yIIiH OHOJIOTHSIIBIK JKOHE e3re 1€ cabaKTac TEXHOJIOTUsIIap bl KOIaHy;

13) BakmuHAaMap MEH JOPUIIK MpemapaTTapbl 931piiey MaKcaThbIHAA TIPUIUTIK Typajbl
FBUTBIMIAp/IA JKaHA TEXHOJIOTHSIIAPbIH KOMETIMEH MaToreHIep/Al skobaiay sKoHe Kacay;

14) Tipurimik Typaisl FhUIBIMJAApJia KocapJiaHFaH MaijanaHy oJeyeTi Oap »KoHe
anmanaaymbUiblK  TyAblpaThiH  (DURC)  TexHOonorusnapabl »Kacay KoHE KOJIJAHy,
OaKbLIayChI3, )KAyarchi3 3e€pTTEYIEP KYPri3y.

Opranbik A3us (kypambiHa Kaszakcran, Keipreizcran, Toxikcran, TypikmeHcTaH jxoHe O30eKkcTan
KipeJii) SMuAeMUsUIap MEH aypyJapiblH [MaHICMUSChIHBIH Taina 0oy Kaylli jKOFapbl aiMak. MyHpman
dakTop alMakThIH KeiOip OeiikTepiHIe TaOWFW amaTTapiblH, COHBIH INIHAE KYPFAKIIBUIBIK, >Kep
CUIKIHICI, ©3€H CY TaCKbIHBI KOHE KOIIIKIH KayIiHiH KOFapblUlaybIMeH, COH/Iali-aK CAHUTAPJIBIK JKaFIai IbIH
HAIIAPJIBIFBIMEH JKOHE KAIBIKTAp bl KOJIETe KapaTy KYHEeCIMEeH, MHCTHTYIIHOHAJIBIK )KOHE 3ePTXaHAIBIK
UH(GPaAKYPHUIBIMMEH UIEKTENTeH, KapXKbUIbIK PECYpPCTapAblH JKETKUIIKCI3[ITNIMEH KOHE TEeppOpU3M
KaymiMeH OaiJIaHBICTBI KayilCi3fik MocenenepiMeH OalmaHbICThl. MBbICAIbl, COHFBI OHXBUIIBIKTA
OpranblK A3Usi KOHTO-KbIPBIM T€MOPPATHSIIBIK KbI30aChl, ayChLI KOHE T. 0. CUSKTHI aca KayilnTi BUPYCTHIK
aypyJiapJaH 3apjaan MeKTl. alMaKThIK TYPaKCHI3bIK, COHBIH IMIIHAE MIEKapalblK Oakbuiay Mocerenepi
OMOJOTHSUTBIK KAYINCI3MIKKE KaTBICTHI alaHayIIbUIBIKTEI apTThIPYbl MYMKiH, ©MTKEHI Hapa3bUIBIKTHIH
Tapatysl )KOHE TEPPOPU3M KayIiHiH XKOFapbUIaybl MYMKIHJIT1 Oap [36].

buonorusneik KayinTep SNUASMHSUIBIK KOPIHICTEPAIH «IIHUENEHICKEH» CHUIaTh
YKarIabIHIA 9JIEM EJJEPIH/IET] ip1 QIE€YMETTIK-DKOHOMHKAJIBIK KOHE CAasICH CUTKIHICTEpMEH
OaiimaHBICTBI KOFaMJIBIK JCHCAyJIBIKKa ©Te KUBIH ocep eTyi MyMmKkiH. CoHBIMEH KaTap,
OMOSPTYPIUTIKTIH KaIMbl KYPBUIBIMBI MEH jKaHyapjap MEH OCIMIIKTEpIiH opTypii
TYpPJIEPIHIH Tapainy alMakTapbl >KEKeJIereH aiWMakTapja aa, OYKiJd KOHTHMHEHTTEpHAE e
e3repyzae, oy XKep/iH TaOUFU SKOXKYHENIepiHIH 9pTYpill Iopexkeaeri Oy3bUTybiHA OKelyl
MYMKIH.
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5-TOPIC.

Takpipbin. buonorusisik Katepiep >koHe onapasiH Kazakcran PecmyOnukacheinia
KOHE 1presjec MeMJIEKETTEP/IE Tapaly ToyeKeIaepi.

Makcar. Kazakcran PecniyOnukacbiHa skoHE 1prejaec MeMiIeKeTTepe OMOIOTHSIIBIK
KaylnTep MEH OJIap/IblH Tapasly TOyEKeIAepiH CUIIATTay.

JI9picTiH KbICKAIIA MA3MYHBI.

Kazakcran PecmyOnukacbiHAarbl aFbIMIIAaFbl  JKaFJadAbl 1K  KOHE CBHIPTKBI
OMOJIOTUSIIBIK KayITepre KaTbICThl CUIIATTAY.

Imki OHOJIOTHANBIK KayinTep pecnyOnnka aymMarblHIa TapUXU KAJIBIIITACKAH JKOHE
Ka3ipri yakpITTa ©Te OelceHal aca KayinTi MH(EKIUsUIapAblH TaOUFU OLIaKTapbIHBIH
OonybiHa OaillaHBICTHI: 00a, KOHTO-KBIPHIM T€MOPParusiiblK Kb130achl, OYHpeKk CHHAPOMBI
Oap reMopparusubIK Kbi30a, KeHe dHLEePannTi, c101p )KapachbIHbIH TOMbIPAK OLIAKTAPHI XKOHE
T.0. [37].

Kazakcran PecnyOnukaceiHmarsl o00a MHUKpPOOBI IITaMMJAPBIHBIH —KACHETTEPIH
3epTTEYIIH Kol JIeHreim xyheciH M. AWKpIMOaeB aTbiHAarbl Aca KayinTi MHQEKIUsiap
VITTBIK FHUIBIMU OPTAJIBIFBIHBIH FaTbIMAAPHI 3ipieai [38].

Aca KayinTi WHQEKIUSIapAblH OChl TAaOMFU OIIAKTAPBIHAAFbI SIUJIEMUSIIBIK JKOHE
AMU300TUSUIBIK JKaFlail OJapAblH JUHAMUKAIIBIK >KOHE OaKbUIayChl3 Tapajiy KayIliHe
OalIaHBICTBI TYPaKThl OaKpllay MEH Kajarajay/bl Tajam eTesl, oMTKeHI Taburarra Oy
UH(pEeKIUsIapAblH HETI3r caKTaylIbUlapbl MEH TachIMajAayllibulapbl €pKiH KO3FajaTblH
YKaHyapiap MEH XOHAIKTEp: THIIKAH TIPI3/l YCaK KeMIprimTep, KeHelep, OMoLeHo31apaa
emip cypertin oyprenep [28]. XKypriziieTin npoduiakTUKAIBIK )KOHE dTUAEMUSFa KapChl 1C-
miapanapiablH €19yip KeJeMiHe KapamacTaH, TaOWFH OIIaKTapAblH OeJICEHAUIIr OChI
aymMaKkTapJia TYpaTblH XaJbIK apachlHAa aypyIbIH >KEKEJIeTeH >KaFaaiiiapblH JKbUI CalbIH
TIpKEYMEH pacTaiajabl [39].

[iki 6GuonorusIBIK Kayl-KaTepiiepre agaMaap MeH xKaHyapiiapra opTak aypyJsiap TOObI
xKaTajapl: Opylenses, cioip skapachl, JUCTEPUO3, TACTEPEIIe3, KYC TyMaybl, ayChl KOHE T.
0., Oy aypynap aypy aybUIIIapyaiibuIbIK XKaHyapiiapblHa KYTIM jKacay KoHE MaJl OHIMIEpiH
JKey HOTIIKECIHIC XallbIKKa Kayin Tenaipeni [37].

2016 xpuel Kazakctanna Anmatsl, Lsireic Kazakcran, [1aBmogap xone Kaparansl
oOJibIcTapeiHAa OYPBIH aypy Ke3JeCIereH el MEKEHACPAiH ayMaKTapblHAa aybul
[IapyalibUIBIFGl KaHyapiaapbl MEH aaaMJapiAblH ci0ip JKapachl aypybIHBIH aHJa-caHaa
XKarmaimapsl TipkenareH. JKymbic ci0ip jkapachl >KaraaliblH TayjlayFa *KoHE ceOenTepiH
aHbIKTayFa apHanraH [40].

Epexiie kayinTi uHbeKIusIapAblH TaOUFU OIIAKTAPbIHAA XaJIBIKTBIH OUOJOTHUSIIBIK,
KayIICi3AITiH KaMTaMachl3 €Ty JKOHE ajaMJap MEH KaHyapjapra opTak WH)EKIusIapian
KOpFay DNHAEMHSIFa KAapChl JKOHE OSMU300THSFA KAapChl ic-mMapajap KyprizyAl >KoHE
JIEHCAYJIBIK CaKTay OHE BETEpUHAPHS KYUEJIepIHIH JalbIHBIFbIH, COHAN-aK aca KayinTi
MUKpPOOPraHU3MJIEPMEH KYMBIC ICTEUTIH 3epTXaHanapbl Kojaaayasl Tanamn ereni. OcbiFan
OaillaHbICThl  «Aca KayinTi HHQEKUUSIBIK aypyJapAblH alablH aly OoilbIHIIA
CAHUTAPUSUIBIK-MUJIEMUSFA KaPChl, CAHUTAPUSIIBIK-TTPOQPIIAKTUKAIBIK —1C-TIapaiapIbl
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YUBIMIACTBIPYFa JKOHE JKYpPri3yre KOWBUIATBIH CaHUTAPHSUIBIK-3IHAIEMUOIOTHSIIBIK
TajanTap» CaHUTApUsUIBIK KarujanapblH OekiTy Typanbl Kazakcran PecmyOnukacsl
Jencaynblk caktay MUHHCTPJIriHIH 2021 xbuirbl 12 Kapamiagarbl OYUPBIFBI 931pJICHII,
KOJIJaHbICKA eHTi3uImi [41].

Emimiznig Gapisik Aepiiik eHIpiepiHae 6ap 3epTxaHaiap 3AepiHiH KOCiOM KbI3METIHE
OalIaHBICTBI TEPPOPHUCTIK TYPFBIJAH BIKTUMAJI Oocall OOBEKTiIepre kaTajbpl. Aca KayirTi
MaTOTEeHJII MUKPOOpPraHMW3MJepra KOJ JKETKI3e allaTblH OOBEKTUIEp MEH IMepcoHal
(bU3HUKaIBIK JKOHE OMOJIOTHSUIIBIK KOPFay IbIH HEFYPJIBIM >KOFaphbl ACHT€HiH Tajal eTel.

blktuman imKki OMONOTHSUIBIK TOYEKEIAEpIi MaTOreHAl OHOJOTHSIIBIK areHTTep.l
JIETIO3UTTEY JKOHE CaKTay, MHKPOOpPraHU3MAECp KOJUICKIMSICHIH Kypy, COHIai-aK
KJIMHUKAJIBIK-TUAarHOCTUKAJIBIK ~KOHE MHUKPOOHMOJIOTHSIIBIK 3€pTXaHalap/AblH KbI3METI
xataabl. OchiFaH OalIaHBICTHI KbI3METKEpIIEp MEH 3epTXaHajlapra KeIyIIepaiH KYKThIPY
KayImi, TAaTOTeHAEPAl JKYMBIC aWMarblHAH TBIC JKEPre IIbIFapy >KOHE aFbIMIAFbl
nporeAypatapabl: KIMHUKAIBIK YATLIEPl )KUHAY, OJIap/Abl CaKTay, opay KoHE TachiMaiaay,
Tajaay JKyprizy, MEIWIIMHAIBIK KaJIABIKTAPMEH >KYMBICTBI OPBIHIAY KE3iHJe KOopIIaraH
OpTaHbIH MHUKpPOOTHIK JacTaHy Kaymi aprtaasl [12]. bipkarap marorenmep, 3eprxaHa
KaraabiHa OaKTepUSIIBIK JKOHE BHUPYCTHIK adpo30JIbJep TYPIHIE Tapalybl MYMKIH
(Brucella spp., SARS-CoV, SARS-CoV-2 xoHe T.0.), Oy KOCHIMIIA OHOJOTHSIIBIK
TOyEeKeIACPl Ty AbIPAIbI.

OchiHgait 3epTXaHanap/blH OHJIPICTIK KBI3METIMEH OalIaHBICTBI OHOJIOTHSIIBIK
Kayimnrep:

- 3epTXaHajaplblH KbI3METIH >K00ajlay >KOHE >KOocmapiiay Ke3iHAe OpbIHJaIaThiH
paciMaepMeH OailJIaHBICTBl OMOJIOTHUSUIBIK TOYEKEAepre Tajljgay KWl KYPri3UIMEnIl;
amaTTap OKaFdalbBIHIAFel  IIVFBUT  iC-THapajap, KbI3METKEPJCPIiH JICHCAYIBIFbIH
MEIUIMHANBIK OaKpliay, >KaOJBIKTBI TEXHUKAIBIK TEKCEpy JKocmapiapbl koHE T. O.
»KacaJMaubl;

- OMOKayINCi3aiK cajlachlHAa KbI3METKEpJIepl Jaspiayra Oakbuiay >Kyprizuimeitn,
KOPFAaHBIC JKaOABIKTAphl MEH JKEKe KOpPFaHBIC KypalgapblH IyphIC MaigaiaHy,
OwoMarepuanapl OYBII-TYIO JKOHE CcakTay KaruaarTtapel Oy3putamel, Oyn COVID-19
SMUIEMHSICHI Ke3eHiH e OaKbUIay KYPri3y Ke3iHze pactanast [39].

[TaToreni OUONOTUSIIBIK areHTTEPMEH KOHE OMOMaTepuaIapMeH >KYMBIC 1CTEUTIH
3epTXaHajapia INTaTKa apHAWbl OKBITBUIFAH KbI3METKEpJIEPAl €HTI3y KaKeT, OHBIH
GYHKIIMOHAIABIK MIHJAETTEepIHEe OMOJOTHSIIBIK TOyeKeNaep/l Oaranay >KOHE paciMAep.IiH
OpPBIHAAIYBIH OakKblIay, KbI3METKEpJIEp/Al KOpPFaHBIC XKAOIBIKTaphl MEH KEKEe KOPFaHbBIC
KYpaJIIapblH JAYPHIC Maiiananyra YUpETy, anaTTap/bl KO YIIiH ic-napanap AailbiHaay
YKOHE TIaTOTEH/Il MUKPOOPTaHU3MICP/IIH TapalyblH OOJAbIpMayFa OaFbITTalIFaH ©3T¢ JIe iC-
miapaniap Kipemi.

Kazipri yakeitra Kazakcranna meauiria, aybul apyanbUIbIFbl, ©HEPKICII KHE T. 0.
KOKETTUTIKTepl YIIH >KaHa OHIMIEp IIBIFapy YIIIH Tipl MHUKPOOPTaHU3MIEPMEH
JKOHE/HEeMece Tipl OpraHM3MJEpJEH alblHFAaH TEHETUKAIBIK MaTepUaIMEH IKYMBIC
YKYPri3eTiH BEIOMCTBOJIBIK THECUILIII MEH MEHIIIK HbICAHBI 9PTYPJl OMOTEXHOJIOTHUSIIBIK
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3epTXaHajap >KeJicl >KYMbIC I1CTeHAl, Oy XajblK MEH KOpIIaraH OpTa YUIIH BIKTHMal
OMOJIOTUSIIBIK TOYEKENIEPAl TYAbIPAIbI.

CoIpTKbI OMOJIOTHSAJBIK KaTepiaep Eypona meH A3us apachlHIarbl TapuxXu
TPaH3UTTIK OybIH OOJbIN TaObuTaThIH Eypaszus KypibIFbIHBIH OpPTAJIBIFbIHAA OpHATACKaH
Kazakcrtan  PecryOnmkacelHBIH —~ reorpadUsiiblK  JKaFJaWbIHBIH  €peKIIeNiKTepiHe
OailJIaHBICTHI.

Aca KayinTi »oHe Oacka naa uH(peknusiaap OoWBIHINIA Hamap, aca KayimnTi
uHbeKusIapIbiH TaOUFU OLIAKTaphl 0ap eIAepMEH Y3bIH CHIPTKBI IIeKapa, eire KeaeTiH
woHe miekrec wmemiekerrepiaeH (Kerraih Xanbik PecnyOnukacet — KXP, Keiprbiz
PecyOnukacel, ©O30ekcrtan PecryOnukacel) TpaH3WUTIEH OTETIH JKYK-)KOJAYIIbLIAp
arbIHBIHBIH €/19Y1p YJIFAIObl — aypyJiap bl SKEIyAiH XKoHE TapaTybIHbIH HAKThI TOYEKeIAepiH
oinmipeni [39].

Atan aiitkanaa, Peceli ®enepauMsChiHBIH 1prejec ayMakTapblHIa OOaHBIH,
TPAHCMUCCHUBTI BUPYCTBIK T€MOPPArusIbIK KbI30aHbIH, C101p XKapachbIHbIH KaHE T.0. TaOUFu
OIIaKTapbl Oap, KbUI CallblH KYC OHE IIOIIKA TYMAybIHbIH OpIlyl, OpylLesuies3 xkaHe cioip
xapacel aypynapel Tipkeneni [26, 28]. KXP-ga Kazakcran PecmyOnukachiMeH IIeKTec
ayMakTapaa o0aHbIH, ci0ip »KapachlHbIH, TPAaHCMHUCCHUBTI BUPYCTBIK T'€MOPPATHSIIBIK
KbI30aHbIH TaOWFW OILIAKTapbl Oap, THIPBICKAK Kardailmapel Tipkeneal. 2020 KbLibl
Momnronusi ayMarblHIa XalbIKTBIH 00a aypybIHBIH ©JIIMMEH asKTajfaH OKIIayJiaHFaH
XKarjannapsl Tipkenai. ©30exkcrad PecnyOnMKachIHBIH 1prefiec ayMaKTapbhlHa XaJbIKThIH
KOHTO-KbIpBIM TIe€MOpparusulblK KbI30a, TBIPBICKAK JKoHE Oacka Ja aca KayinTi
uHbeKIUsIIapMeH aybIpFaH xaraainapsl Tipkeneai. Keipreiz PecryOnukaceiHna o6aHbIH,
Ci0lp »KapacblHbIH Iprejiec TaOUFH OIIAKTapbl Oap, OHJA JKbUI CalbIH JIEPIIK XaJbIK
aypynapsl Tipkenemai. O0a, cibip skapachlHbIH O€JICEHA1 TaOUFU OIIaKTapel Oap
Typikmenctan PecrnyOnukacelHBIH IIeKapajgac ayMakTapblHIA EpeKile OUOJIOTHSIIBIK
Toyekenuep 6ap [36].

Kenik gomi3aepid KapKbIHJIbI JAMBITY XaJIbIKTBIH 9JI-ayKaTblH KAMTaMachl3 €Ty YILiH
XKoHE MH(]eKuusIapabl eHIp eepiHe «TPAH3UTTIK LIbIFApy» MYMKIHAITHE OaiaHbICTHI
Kazakcranra xorapbl KayanKepIiuliK KyKTeH/Il.

Korapbina atanFaH OMOJIOTHSUIBIK KaTepJiepl €HCepy JKOHE JKYHeJiK JeHreise
OMOJIOTHSUIBIK ~ TOYCKEIACpAl TOMEHISTyAl Tanam erefi, coHablkTaH «Kaszakcran
PecnyOnukachIiHBIH OMOJIOTHSUTBIK KayIMCI3Airt Typasbl» kaHa 3aHHBIH [1] jkoHE THICTI
HOPMAaTHUBTIK-KYKBIKTBIK aKTUIEpAiH KaObLIIaHybIHA OaiJIaHbICTHI 3aHHAMAa XKETUIAIPY €.
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6-JT1OPIC.

Taxkpipbin. Kazakcran PecnyOnukacet men TMJ  enaepidaeri  OMOJIOTHSUIBIK
KayiIci3aiK )KoHe OUOIOTHSIIBIK TOYeKeIepAl 6acKapy cajachlHAaFbl 3aHHAMA.

Makcart. «Kazakcran PecmyOnukachIHBIH OMOJOTHSIIBIK KAyiICI3ir Typajbl» jKaHa
3aHbIHBIH koHe TM/] enaepiniy 3aHHAMAJIBIK KY>KaTTapbIHBIH OMOJOTUSIIBIK TOyEKeIIepil
Oackapyra KaThICTBI HET13T1 €peKeNIepPiH Tajay.

JIopicTiH KbICKAIIIA MA3MYHBI.

Buosnorusibik Kayincizaik macenesiepi — Kazakceran Pecny0jmkacbIHbIH YITTBIK
Kayilnci3airin kKaMmramacsI3 eTyliH KaJnbl KyileciHiH axbipamac 0eJiri. Kazakcranga
Oipkarap 1mMKi >XKOHE CHIPTKBl OHMOJOTHSUIBIK KayilnTep >oHe OJapblH Tapaly Kaylli
AHBIKTAJIBl. byJI OMOJOTHSIIBIK areHTTEP/IIH aFbIl KeTy JKOHE Tapaly KayliHeH OaphIHIIa
KOpFaJfaH 3epTTey >KOHE OHAIPICTIK HHPPAKYPBUIBIMIBI JAaMBITYIbIH, COHJaii-aK
OMOJIOTHSIIBIK TOyeKenaepAl OacKapylablH OYKUT KYMECIH HBIFAUTYIbIH MaHBI3IbUTBIFBIH
AHBIKTAN/IbI.

Kazakcranma amram  per  o3ipimenreH  «Ka3zakeran  PecnmyOimkacbIHbIH
OMOJIOTHAJIBIK Kayinci3airi typaabs» 2022 xbliaFbl 21 mambipaarbl Ne 122-VII 3annbin
Herisri Mmaxcarsl (01.05.2023 :xbliara e3repryjiep MeH TOJBIKTBIPYJIAPMEH) —
OMOKAyiNCI3IIK MOcelieNiepiH MEMJICKETTIK PETTEYIIH KYKBIKTBIK HETI3epiH Kypy;
OWMOJIOTHSIBIK TOyeKeIaepIi Oackapy >KOHE MEHCAYNBIK CaKTay CallaChIHAAaFbl TOTCHIIE
YKaFIalJIapIblH aJ/IblH ajy, SKOJOTHSUIBIK, BETEPUHAPIBIK, (PUTOCAHUTAPIBIK KAyICI3IIK,
a3aMaTTBhIK KOpPFay JKOHE FBhUIBIMJIBI JTAMBITY YILUIH OlpbIHFail HET13[1 KajaelnTacTeipy [1].
2Kana 3aH O6moKayinci3aikTi 0ackapyablH, KayinTepal COMKECTEHIIPY/IIH KoHE OMOIOTUSITBIK
Toyekenaepal OaranayJblH XallbIKapaJIblK TocuijepiHe kayan Oepeni xoHe XBPS
KAaylNTepJiH alJblH aJly CaJachlHIarbl XalbIKapalblK 3aHHAMaMEH YilJiecTipyre
OarbITTAJIFaH.

2022 xbuirbl «Kazakcran PecmyOnukachIHBIH OHMOIOTHUSUIBIK KAyIMCIi3Iri Typasibi»
3aHHBIH KYPBUIBIMBI KbICKAIIIA OasHIaIaIbl, 0J1 8 TapaynaH xoHe 32 OanTaH TYpajbl: He2isel
epedxcenep, OUONO2UANBIK KAVINCI30IK CanacblHOa2bl MeMaeKemmiK pemmey, OUONO2UANbIK
KayIincizoikmi Kammamacwvlz emyze KOUbLIAMbIH JHCAINbl  Maianmap, OUoio2UusnblK
Kayincizoik canacblHoael mananmapobly CAKmanyblH MeMIeKemmiK Oaxvliay MHcoHe
Kaoazanay, MUuKpoOp2aHu3Moep KOLLEKYUACHl, MAMAHOApObl NeyMemmiK KOpPEay MHCIHE
KOMeKull Kblamemkepiep, OUONO2USNbIK KAYINCI30IK CANACLIHOA&bL 2bLILIMU JHCIHE OLNiM
Oepy Kblamemi; KOpblMbIHObL JHCIHE omneli epedxcenep.

«Kazakcran PecnyOnukachlHbIH OMOJOTHSUIBIK KAyINCI3AIrT Typaibl» 3aH, 2022 x.
KaTETOPHUSJIBIK ~ ammapartel  Oekitri  (1-0am), enge «OUOJOTHUSUIBIK — KayllCI3OiKy,
«OMONOTHUSUIBIK KayITNCI3AIK CajJachHAAFbl TajanTapy, «KayinTi OMOJIOTHSIIBIK (aKTop,
«IMaTOTeH/TI OMOJIOTUSITBIK areHT», «OMOJIOTHUSIIBIK TOYEKEID) HKoHE T. 0. YFBIMIAPABIH PECMHU
TYCIHAIPMECIH €HT13/1.

CryneHTrepre OMONOTHSIIBIK KayIMCI3IKTI KAMTaMacChI3 €TYIH HET13T1 KaFu1aTTapbiH
TaNKbpLIay YChIHBbUIAABI (1-0am): namoeenoi Ouonocuanvix azeHmmepmeH acKepu emec
makcammapoa eama HCymulc icmey, OUONOUANLIK Kameplepoi aloblH and aHbIKMAY,
namozeHOi OUONIOUANBIK A2eHMMEPMEH HCYMbIC icmeyoiy 6akviiay acmelHoa 001ybl,
MemieKemmik pemmey wiapaiapulnvly cau kenywiniei; Kaszaxeman PecnyonukacviHvly
yammuiK Myooenepiniy 6acoimowvizol [1].

124



3aHHBIH HEri3ri TYKbIPpbIMAAMACHI — OMOJIOTHAJIBIK KAyiNTep/ai epre aHbLIKTAY,
00JAbIpMAY KIHE AJAbIH aj1y. 3aH/Ja NaToreH i OMOareHTTEPMEH KYMBIC 1CTEY TypaJibl
JEPEKTEep/ll €CenKe aly MEH MOHUTOPHHITEY/IH OipblHFall >XYHECIH Kypy apKbLIbI
OMOareHTTEPMEH JKYMBIC 1CTE€yre KOMbLIATBHIH TaJlalTap/ibl PETTEY, MUKPOOPraHU3MACPIiH
VITTBIK JKOHE JKYMBIC TONTaMalapbIHBIH KBI3METIH PETTEY, OUON0ZUANBIK MIYeKeadepoi
oackapyza xcyiienik oenzeil 6epy YChIHBLIAIbI.

bHONOrMANBIK  KayINCI3AIKTI KaMTaMachl3 €Ty JKOHIHJErl KbI3METKE JKaJllbl
OACIIBUIBIKTBl KOHE BEJIOMCTBOApANbIK YHJIECTIpYyAl JKy3ere achlpaThlH YKIMET I€H
yakinemmi opzannviyy — Ka3zakcran PecryOnmukacel [leHcaynblK cakTay MUHHUCTPIITIHIH
Ky3bIperTepl (8 xoHe 9-0amrtap), coHAaili-ak OOJBICTap MEH KaJalapJblH KEPruliKTI
aTKapyllbl Opra”IapbIHbIH Ky3bIpeTTepl (11-0anTap) OenriieHreH.

Macenenep MeH LIenty K0J11apbIHbIH KEIIEH 11 CUIIAThIH eCKepe oThIpbIl, KazakcTanna
OMOJIOTMAIIBIK KayIICI3/A1KTI KAMTAMAachl3 €Tyl 9pTYpJil MEMJIEKETTIK OpraH/iap 3aHHaMa1a
alKbIHAQIFAaH KY3BIPETTEp IIETIHJE JKY3€re achIpajibl: XalblKMblY CAHUMAPUSILbIK-
SNUOEMUOJIOUSLTILIK CANLAYAMMBLIbIEbL CAIACLIHOARbL MeMIeKemmIiK OpeaH; 6emepuHapus;
eciMOikmep KapawmuHi, 6cimMOikmepoi Kopeay, OeHCAYIblK CAKMAY, KOPUIARAH OPMAHbL
KOpeay, a3amammslk KOpaay calacblHOazvl yaKiiemmi opeanoap, Kopeanvic munucmpiniei;
MeMliekemmiK Kipicmep, YUmmulK Kayincizoik;, wki icmep opeanoapwl, Kazaxcmarn
Pecnybnruxacvinviy Memnexemmix kyzem xvizmemi (cm. 10).

14-6an. buonorusuibik Toyekenaepi dackapy

1. buonorusnblk ToyekenaepAl Oackapy KayinTi OHOJOTHUSIIBIK (paKTOpJIapAblH
OCEpiHIH TepiC calfapblHbIH Maijga Oo0Jy BIKTUMAJABIFBIH a3aiTy MaKcaTbhIHA
KOJIIaHbLIA/Ibl.

2. buonorusiblK ToyekenjaepAl Oaranay OMOJIOTHSIIBIK ToyeKenaepal Oackapy
AJIEMEHTI JKOHE MAaTOreHAl OMOJIOTHSUIBIK areHTTEPMEH >KYMBIC icTeyre OailaHbICTbI
KBI3METTIH 9pTYPJIl cajlajapblHAAFbl KAyllTI OUONOTUSIIBIK (DaKTOPIApAbIH, KYpalaapAblH,
OMICTEPJIIH, TEXHOJOTHSUIAPJBIH, KBI3METTEPIH OCEpIHIH Tepic  caljgapiapbIHbIH
TYBIHJIAYBIHBIH aJIJIBIH aldyFa OaFbITTalFaH YHBIMIACTHIPYIIBUIBIK, TalJAaMaJIbIK JKOHE 1C
JKY31HJIET1 IIapanap KUBIHTBIFBIH OUTTIpe/I.

3. buonorusnbik Toyekenaepal Oaraiiay MAaTOTeH/Al OMOJIOTHSUIBIK areHTTEPMEH,
BIKTUMAJI KayiNTi OUOJOTUSIIBIK O0BEKTIIEPMEH, MHPEKIUSIBIK KOHE (HEMece) mapa3uTTIK
aypyJIapAblH SMUAIEMUSIIBIK KOHE SMU300THUIIBIK OIIAKTAPBIMEH KOHE BIKTUMAaJ OLIAKTHI
ayMaKIEH >KYMBIC ICT€yre KaThICThl KYpri3iaeal. buonorusneik Toyekennepai Oaranay
CBIPTKBI KOHE 1K1 OOJIBIN O6TiHEe ).

4. BuoNoOrUsIIBIK TOyEKeNAep/ll ChIPTKbl OarayiayAbl OCNTUIEHIeH KY3bIpET LIETIHAE
MEMJIEKETTIK OpraHjiap >Kyprizeai. BHONOTUsIIBIK ToyekenaepAl cChIpTTail Oaraniayibl
KYPri3y YIIIH MEMJIEKETTIK opraHiap ©3[epiHiH BeIOMCTBOJIBIK OaFbIHBICTHI YHUBIMIAPBIH
TapTyFa Kykbuibl. Kazakctan PecnyOnukacel JleHcaynblK cakray MUHUCTPAIriHIH 2022
KBUTFBI 27 TaMbI3arbl «BHONIOTHSANBIK ToyekenAepal CBhIPTKbI Oaranay THIMILIITIH
MOHHTOPHHITEY/I1 KYPri3y KaruaauapbiH OCKiTy Typaiby OyHpbIFsl OekiTinmi [42].

5. buonorusnplk ToyekemmepAl 1mKi Oaranmaynbl  MMATOT€HMl  OMOJOTHSIIBIK
areHTTEPMEH J>KYMBIC ICTEY MKOHIHJAET! KBI3METTI JKY3ere achlpaThlH CYOBEKTUIep 63
KBI3METIHE KaThICThI, OCHIHJAl ar€HTTEPMEH KYMBIC icCTey OONBIHINA KYPTi3€/Ii.

6. buonorusbik Toyekenaepai 6aranay Kazakcran Pecriybnukace! JleHcaynbIK cakTay
MUHUCTPIHIH 2022 KBUTFBI 5 Ka3aH1aFbl « BUOIOTHSIIBIK TOYEKeNIep i Oackapy 9/1icTeMeci»
OYHMpBIFBIHA COMKEC FBUIBIMU-J/IICHAMABIK 0Oa3aHbl, OWOJOTHUSUIBIK ToyeKeJIaepal
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JeHreisiep OoWbIHIIA Tpafalusiaybl €CKEepe OTBIPBIN, OHOJIOTHSUIBIK TIyeKeJIaep il
Oackapy omicTeMeciHe CoMKecC *Ky3ere achIpbliasl [43].

7. buonorusnelk ToyekenaepAl Oarajay HOTHIXKENIEpl OJapJblH JIEHTreiliHe Kapai
oJIapbl XaJIBIKThI KOpFay *oHe TaOWFu OpTa KOMIIOHEHTTEPIH KOpFay YUIIH >KaFdailinap
KaMTaMachl3 €TUICTIH pYKcaT eTIITeH (KOJIaiibl) ACHIelre IeiiH TOMEHACTY KOHIHIeT1 1¢-
mapaiap/bl 93ipJiey YIiH Mai alaHbUTybl THIC.

8. buonorusiblk ToyeKenAl TOMEHIETY KOHIHJEr! Ic-IIapanapAblH THIMILUIITIH,
COHJIali-aK OJIapAbIH 1MIKI OarajayblH >KYPTi3yAiH THIMAUITIH Oakplay OHOJIOTHSIIBIK
TOyeKeAep/Il OacKapy 9IiCTEMECIHE COMKEC JKY3eTe aChIpbLIaIbl.

9. BruooTHsIBIK TOyeKeN ACHTeiHe OallTaHbICThI YOKIJIETTI MEMJICKETTIK OpTaHiap 3
KY3bIpETI HIETiHE MaTOTeHIl OMOJIOTUSIIBIK areHTTEPMEH KYMBIC ICTEHTIH CyOBEKTLIEp
OpBIHJIAYbl MIHACTTI TaNaNTapabl 931pJeiii.

bynan Oacka, KyKaT HOpPMaJapblHBIH KaTapblHAAa — OWOJOTHUSIIBIK KayilCi3IiK
cajachlHJla MEMJICKETTIK aKmaparThIK *KyieHi Kypy (17-06am), maToreHai OuoareHTTEpMEH
KYMBIC ICTE€YAl JKY3e€re achlpaTblH YHUBIMIAPIABIH KbI3METKEpJIepl MEH KOCAJIKBI
KBI3METKEPJIEPIH QJIEYMETTIK KOpFay, OChIHIail MaMaHIapAblH KaJpJIbIK pe3epBiH Kypy (25,
26-6anTap ), COHIaN-aK KOCINTIK Jaspiay/bl, KaTa Aaspiayabl Koca ajafaHjia, FhUIBIMU
XKoHE OuTiIM Oepy KBI3METIH peTTey >KOHE OMOJOTHSIIBIK KAyINCI3IIK callachIHAarbl
KaJIpJIapJpIH OUTIKTUTITIH apTThIpy (27-29-6am). buonorusuiblk Kayinci3aik cajachlHIarbl
XaJIBIKAPATIBIK BIHTHIMAKTACTHIKTHIH OachlM OarbITTaphl KOHE MATOTEHII areHTTepMEH
KYMBIC iCTeyTe pyKcaT Oepy TeTikTepi HaKThuIaHFaH [1].

3anme! icke aceipyra 2022-2024 xpuinapra apHaiaFaH 25 MIpJ TEHIre MeJIIepiHeri
HIBIFBICTAD MaKYJAaH/bl, OHBIH 1lIiHAEC OCWiHAl KbhI3METKEpJIEp/ll SJECYMETTIK KOpFay,
MEMJIEKETTIK 3€pTXAHAJIbIK Oa3aHbl KETe IKApAKTAHABIPY JKOHE OHOKAYIICI3AIK
caJlacblHAAFbl OIpPbIHFAl MEMJIEKETTIK aKNapaTThIK XKYHEH1 Kypri3yre.

Kazakcran Pecnyonukacbinbiy 2022 xbputFbl 21 mMambIpaarbl  «bHOJOTHUSIIBIK
Kayllci3aik Macenenepi OoMblHINIA KeWOlp 3aHHAMANBIK AaKTUIEpPre e3repicTep MeH
TOJIBIKTBIPYJIAp €HTI3y Typalbl» 1iecrne 3aHbl OWOMATOTEHIEPMEH IKYMBIC ICTEY
caJlachIHJAFbl KYKBIK OY3YIIBUIBIKTAp YIIIH JKayanKepUIiIiKTI KYMenTyal ke3aeiai [44].

Kaszipri yakeiTTa KazakcranmeH miekTec MeMJIeKeTTepAe OMOKAyINCi3miK >KOHIHACT
3aHHaMaHbl ©3TEepPTy Mpolieci OenceHal Kypim xkateip: Peceit @enepanmsiceinaa, 2020 x.
[45], KXP, 2020 . OMOJOTHSUIBIK KayilCI3AiK Typalibl jKaHa 3aHaap KaObUIIaHIbl [46],
O30ekcran PecnyOnukacel meH Kpiprei3 PecnyOnukacblHga ocblHAAl 3aH >KoOanapbl
azipnenyne [47, 48]. Toxikcran PecnyOnukacbiHbIH «BHOTOTHSIIBIK KAYINCI3AIK KOHE
OMOJIOTUAIIBIK KOPFayIbl KaMTaMachl3 €Ty Typayb» 3aHbl 2021 xbuibl KaObuinanasl [49].
TM/I-ub1H OlpkaTtap ejjiepiH/ie OChl Mocese OOWBbIHINA KYKBIKTHIK Oa3aHbIH >Kal-KyWi
Typasibl  akmapaT [50-53] wmarepuanmapaa  kentipiareH.  TMJI-Fa  KaTbICyIIbI
MemiekeTTepAin 2026 KblTFa IeHiHT1 Ke3eHT'e aybll IIapyallbLIbIFbI )KaHyapJIapbIH 6CIMIH
MOJIaNTy Ke31H]1€ TCHETUKAJIBIK MaTepUaAbIH OMOJOTHSIIBIK KayiCI3AIT1H KaMTaMachl3 €Ty
YKOHIHJIET1 O1pJIECKEH 1C-KUMBLI KelIeH1 OekiTiiai [54].
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7-IOPIC.

TakpIpbin. BHOTOTHAIBIK KayiNCi3miK XKoHE OHWONOTHSIIBIK TOyeKeIaepai Oackapy
cajachlHJAFbl  XaJlbIKapaiblK  LIEHOEpJiep MEH  CTpaTerusyiap.  XajblKapasbIK
KOFaMJIaCTBIKTBIH POJIi.

MakcaTt. BbHOJOTHAIBIK KayilCi3[iK »KoHE OHOJIOTHSIIBIK TOyeKesaepal Oackapy
CaJlachIH/IaFbl XaJIBIKAPAJIBIK CTpaTerusyiap MeH OacHIbUIBIK KYKaTTapJbsl Tajaay, OCHI
OaFbITTaFbl XaTBIKAPAIBIK YHBIMIAPBIH POJIIH Oarainay.

JIapicTiH KbICKAIIa Ma3MYHbI.

BHoOIOrHAVIBIK 7KOHE YBITThl KAPYFa ThIbIM cajly TypaJjbl bYY KOHBEHUUACHI
(BYKK) — 6100rUsIIbIK areHTTep MEH TOKCUHAECPA1 Kapy peTiH/e Naiilaiany MyMKIH/IT1H
TOJIBIFBIMEH JKOIOFa THIpBICaIbl. On mporIakTHKAIBIK, KOPFAHBIC HeMece Oacka Oeioit
MakcaTTapra apHajJMaraH OMOJIOTHSUIBIK areHTTEP MEH TOKCHUHIEP/l 31pJieyre, OHaipyre,
CaThIN allyFa, Oepyre, cakrayra >KOHE >KMHaKTayFra ThiibIM canaabl [55]. byn Konsenuus
MOTIHIHJIE HAaKThl KOPCETIJIMETeHIMEH, KaThICYIIIbI MEMJIEKETTEP apachbiHia OMOJOTHSIIBIK
YKOHE TOKCUHIK KapyAbl KOJJAaHyFa ThIMbIM CaJIbIHA/IbI IET€H TYCIHIK Oap.

BYKK 1925 :kblabl KaObLIJaHFaH

KeneBa  xarramMacblHBIH —  COFBICTA Kenepa xarramacnl, 1925 k., COFbICTA
TYHIIBIKTBIPFBINI, YJBI HeMmece Oacka Ja 6afiTepH°“°m’mHK KapyAbl KOJIfaHy¥a
TBINBIM CcaJlIaThIH XaJ'IBIKapa.HI)IK

OCBIFaH YKCac razjaap MeH 0aKTEPHOJIOTHSIIBIK .
. KYKBIKTBIK PEKUM/1 KYPYZAarbl MAHBI3IbL
KypainmapAbsl KOJIHaHyra THIMBIM Cally TypaJibl KagaM OOJIFaHbIMEH, OFaH KOJI KOWFaH
XarraMa — JIOTHKAJIBIK JKaJIFachl JKOHE OFaH MCMIICKCTTCPIre Oy KapyZJbl

eJICYJT TOJBIKTRIPYJIAp €HTI3/I1. OHAIPMEYIC, — caKtamayra = HEMECE
TaCcbIMaJiiaMayra MIHACTTEMC 6€pM€I[l.

BYKK' — kapyceispany Typaisl OyKin CoHbIMEH KaTap, Ol TOKCHHJIEP MEH
Kapy-)KapakK  KJIacblH  OHJIIPYre  ThIMBIM BUPYCTap HETI3IHJE >KacaJlFaH Kapy.bl

caJlaThIH aJIFAIKbl XaJabIKapajblK mapt, 1972 KapacTeipMaiizibI [56].

JKBUIAH OacTal KOoJI KOIoFa alblK, 1975 KbIIbl

kymine enm [55]. Kaszipri yakeitta BYKK-ra 183 mMemneker katwicampl, Kazakcran
Pecnybmukacer 2007 skl Mambipia BYKK -ra kom Koiubl. Aumaiima, Tekcepy
MexaHu3MiHIH OonMaysl KoHBeHLUs epexenepiH OpbIHAAayAbIH THIMAUIIH IIEKTEeHII.
ConbiMeH katap, KoHBeHIMAAa OaKbUTAHATHIH OMOJIOTHSUTBIK areHTTep MEH TOKCHHACPIIH
Ti3iMI JKOK. BakbutaHaTBIH OWOJIOTHSIIBIK areHTTep MEH TOKCHHJIEp, COHJai-aKk KocC
MakcaTTa HaijgalaHbuTy MYMKIHAITT 6ap »KaOABIKTap MEH TEXHOJOTHUSIAp aBCTPATHSITBIK
TOIITBHIH TI31IMIHE €HT13UITE€H.

ABcrpanusisbik Tom (AT) — 6y kermkakThl SkcnopTThIK Oakpuiay (MECR) pesxxuMine sKyMbIC
ICTEUTIH eNnyiepAiH OeHpecMu KOATUIIUSICHI, OHBIH KBI3METI eJIIep apachlHIAFbI cay/a aitHAIBIMBIH
KY3€re achlpy MPOIECIHIEe XUMHUSIIBIK >KOHE OMONIOTHUSIBIK KapylblH Tapany KayliH a3ailTyra
OarpITTaFaH: «OKCIMOPTTHIK Oakpllay VIIIH ajJaM >KOHE JKaHyapiiap aypyiapbiHBIH
KO3JIBIPFBIIITAPBIHBIH Ti3iMi» JKoHE «ODKCHOPTTHIK Oakplaay VIIIH OCIMJIIK aypylapbIHBIH
KO3ABIPFBIITAPBIHBIH Ti3iMi», «KocapianraH MakcaTTarbl OMOJIOTHSUIBIK >KaOBIKTapIbIH KOHE
OHBIMEH OalllIaHBICTBl TEXHOJOTHsUIAp MEH OaFgapiiaMaliblKk KamMTamachl3 eTyAiH Oakbliay
Ti30eci» [57].
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XbPs1 MaTepuangapblHbIH

TAPATYBIH GOJTBIPMAYFA JKOHE ONAPIIBIH 1540 kapap Oapneik Mmemiiekerrepre XbPS

Kapybl MEH OHBI JKETKI3y KypalJapblHbIH

werisinne JKKK  okacayra KaTbICTbI TapaayblH OouIBIpMay MaKcaThIH/a
VITTBIK 3aHHAMAHbI PETTEHUTIH MaHbI3/Ibl 3aHHAMaHbI KaObL1IayFa KaTBICTBI
XaJIbIKAPAIIBIK K¥)K&T—E¥¥ KayinciwiK MiHgeTTeMenep kykreimi. 1540 xapap XBPA
.. KaTaThlH MaTepHaIapIbIH «Kapa
Kenecinin 2004 xbutrst 1540 Kapapbl. HapbIKTapFa» TYC}/ine YﬁﬂECTipiHFeH Kap(IJ)BI
XaJbIKapajblK MeIUIMHAJIbIK- TYPY/Bl KaMTaMachl3 €Ty apKbUIbl MYHJai
canutapJiabik epexesnepai (XMCE) MaTepuaiap/blH  3aHCBI3  aWHAIBIMBIH,
JUTY osipneni wxome 2005 kbimman TEPPOPUCTEPIIH KOJ‘IBI?Ia.TchiH OonasIpMay
L. MaKCaTbhIH/Ia OJIapFa THICTI YITTHIK OaKbLIay IbI

Oacran YUIHII1 peaaknunsaaa 6enrineyni kesneiini [58].

konmanbutansl. XMCE  aypynapabig

XaJIbIKapajiblK ayKbIMJa TapaidyblH OOJAbIpMayFa, KOFAMJBIK JCHCAYJBIK CaKTayablH
KayanTapblH Koprayra, OakbUlayFa >KOHE KaMTamachl3 eryre OarbiTTanmrad. Onap
MEMJICKETTEPAIH KOFaMJBIK JIEHCAYJbIK CaKTay cajachblHAAFbl IIBIFY TErl TaOufH,
Oaiikaychi3a (Ke3/1eiCOK) HeMece KacaKkaHa OKUFaiap Typaibl Xxadapiay KYKbIKTapbl MEH
MIHICTTEpiH aHbIKTai 6! [29)].

AJITMMEHTapuyC KOJeKCi Hemece «A3BIK-TYJIK KOJEKCD» — TYThIHYIIbUIAPIbIH
JIEHCAYJIBIFBIH KOpFay >KOHE a3bIK-TYJIK cayJachblHIa ajail THKIPUOEHI KamTaMachl3 €Ty
MakcaThIHa OlpbIHFall HbICAH/IA KUHAJIFAH XaJIBIKAPAJIBIK a3bIK-TYJIK CTaHIApPTTapbIHbIH,
HYCKAYJBIKTap MEH epexenepiH kuHarbl [59]. Anumentapuyc KonaekciHiH MiHACTTI
3aHJIbI KYIII JKOK KOHE MEMJICKETTEP/IIH epIiKTi TypJle KOJIaHyblHA apHaiFaH. JlereHMeH,
OyJ1 oJlap/blH CaHUTAPJIBIK HeMece (PUTOCAHUTAPIIBIK IIapajiapblHa, COHBIH 1IIIHAE a3bIK-
TYJIK KayilCi3[IriHE Heri3 OoJIaThIH XalbIKApajblK CTAHIAPTTap MEH YCHIHBICTAPAbIH
Oeiri.

buokayirncizzik neH OMoKOopFray bl )KakcapTy apKbUIbI )KOFaphljia aTajFaH yIII Ky>KatT —
BYKK, XMCE xoHe AnuMeHtapuyc Kojekci «bipbIHFali [JeHcayJblK CcakTay»
OacTaMachlH — aJlaMAap/iblH, *KaHyapJiap/bIH JKOHE KOpPIIaFaH OpPTaHbIH JCHCAYJIBIFbl MEH
QJI-ayKaThIH JKaKCapTy >KOHIHJIET] jkahaHbIK CTpaTEerusiHbl )KY3€re acblpyFa bIKIaa eTel.
OHbBIH Tocull OapiblK JeHreiaepae OWOKayirnCi3MiKTI HBIFAUTy VIIIH MaMaHJapibiH
OeliiHapalIbIK BIHTBIMAKTACTBIFBIH KEHEHTY Il KaMTuabl [12].

BurosiorusJIbIK JPTYPJIJIIK Typajidbl KOHBEHUHMSIFA OHOJIOTHSUIBIK KayilCi3gik
skoHiHAeri Kapraxen xarramacbl — OyJ1 Ka3ipri 3aMaHfbl OMOTEXHOJOTUSHBI O1p €JieH
EKIHILI eJIre KOJIJAHYyIbIH HOTHUXKECI OOJIbIN TaObUIATBIH TIp1 ©3rePTIITeH OpraHu3MAECPAIH
KO3FaJIICHIH PETTEUTIH XanblKapambiK mapT, 2000 xbiabel Koa Koibuirad [60]. Kazakcran
Oyn1 xarramanbl 2008 xbuUThl paTuduKanusaas [61].

OciMaikTep KapaHTHHI KOHe OJIapAbl KOPFAay KOHIHIEri XaJabIKapaJbIK
KoHBeHIMsAFA KocbLy TypaJbl (OKKXK) ecimaikrep/il KOpray >KOHIHAET1 XaIbIKapaIbIK
keniciM, 1951 k., OHBIH MakcaTbl — KOpIIAaFaH OpTara KaylilTi ©CIMIIK aypyJiapbIHbIH
KO3JIBIPFBIIITAPBIH €HTI3Yy MEH TapaTylblH aljblH aly apKbUIbI MOJIEHU JKOHE Kabailbl
eciMaikTepai. Konpenmusra 182 memieker koa Koiabl, Kazakcran Konsenmmsra 2010
JKbLIIBI KOCBUIJIBL. [62, 63].
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JlyHuexysunk — JgeHcaydblKk — cakray — yibiMbl  (JJ1¥), ABBIK-TYJNIK  KOHE
ayplapyambuiblk  yilbiMel (DAQO) xoHe Oacka Aa XajbIKapaiblK YHbIMIAp ajaam,
KaHyapJiap, 6CIMIIKTEp jKoHE dKOXKyienep apachlHAaFbl ©3apa opeKeTTecy KayliH a3aiTy
YILiH O1pJeCim )KYMBIC 1CTEY KaXKETTLIITH MOUBIH/IA B

®AO xapusitaran Hemece DAO-meH Oipiecinm MalbIHIANFAaH, TaMaK OHEPKACIOI MEH aybl
mIapyanbUIBIFBIHAAFEl  OnoTexHoyorHsl, eHiMuaepaeri ['TO  MOHUTOPHHTT JKOHE  OMOJIOTHSUIBIK
TOYEKeNep Il TalJlayFa apHaJIFaH COHFbI KbUIIApaFel MaTepuaiiapMer MHTepHET-pecypcTa TaHBICYFa
O6omager — https://www.fao.org/biotech/fao-documents. Omapasie iminge: bBuokayimcismik — koHe
TCHETUKAJIBIK TYPJICHAIPUITGH OpraHu3MJEp: HEri3Ti YFbIMAAp, odJicTep oHe cypakrap., 2010;
buokayinciznik aneyerin Kypy: @PAO Toxipubeci xoHe ke3kapackl, 2010; ®AO-HBIH OHMOKAYIINCI3IIK
OolibIHIIIA aHBIKTAMaJIBIK OKYy-Kypaisl, 2011 >xoHe Gackanap.

OJeMHIH opTypiai ennepinne kKypburraH DPAO (1994 x.) sxaHyapiapIbslH TpaHCIIEKAPAIBIK
aypyJlapblHbIH aJJIbIH ~ aJyFa OailJIaHBICTBI ~TOTCHINE O KaFmailaplblH aliblH aly IKYHeciH
UMILICMEHTaIMs1ay OOWBIHIIA YJIKSH XyMbIc Kyprizinyne, EMPRES — https://www.fao.org/animal-
health/programmes/empres.

JI1Y OHONOTHAIIBIK KayIICI3AIKTI OKY-9dICTEMEITIK KoHE FhUIBIMU KaMTaMachl3 €Ty,
OMOJIOTHSIIBIK TOYEKENJIepl Tajaay >KoHe Oackapy OOMBIHINA YJIKEH >KYMBIC KYpri3el.
CryneHTTepre KaHaaH IMIBIKKAH HYCKAYJIBIKTAPMEH TaHBICY YCBIHBUTAIBI: «3ePTXaHAJbIK
JKaraaiga OMOJIOTUSIVIBIK KAyiNCi3Aik OOMBbIHIIA NMPAKTHUKAJIBIK HYCKAYJIBIK KIHE
TaKbIPBINTHIK MOHOrpadusiiap», opbic TuliHAeri 4-mi OacelibiM, 2022 x. [12],
«Tipminik TypaJibl FbUIBIMIAPAAFbI 3epTTeyJepai JKayanKepuIUIiKIeH
naigananyabiy skahaHablK HYCKayJapbl: OHOJOTUSJIBIK TdyeKeJiepai a3aiTy KoHe
KOCAPJIAHFAH MAaKCATTAarbl 3eprTreyJepai 6ackapy», 2023 (arbuimiblH HycKackl, 2022)
[4].

JUIY o3ipiereH 3epTXaHajbIK >KaFgaigarbl OHOJOTHSIIBIK Kayimci3mik OoMbIHINA
MPaKTUKAJIBIK HYCKAYJIBIKTHIH JKaHa 4-11 0achUIBIMBI HYCKaMajlapra HETI3/ICNITeH eMec,
3epTXaHaNbIK Karaaninap, KOpFaHbIC 3epTXaHaANbIK XKa0AbIKTaApbl MEH )KYMBIC TOKIpHUOeepl
KEPTUTIKT1 JKarJaiiapra, KaKETTUIIKTepre COMKec Keiyl oHE TYPAKThUIbIKKA KEMUIAIK
Oepyl YIIIH ToyeKesl MEH JaJelaepal Oarajgayra HET13[elreH OUOJOTUSUIBIK KayirCi3iK
TOCUTIH KoJiaHasbl. Toyekenaepal Oaranaynbl, TUICTI MUKPOOHOJOTHUSIIBIK MpaKTHUKAIap
meH nporeaypanap (TMIIIT), connaii-ak cranAapTThI onepanusiibiK mpoueaypaiap (COII),
KbI3METKEPJIEPIl THUICTI KipicIie, KalTa oHe TOIIMIEPIiK OKBITYIbl, COHIAN-aK OKUFaiap
MEH anaTtTap TypaJibl KeJea Xxabapaap €Ty/l, KeHiHHEH Teprey *oHe TY3€Ty 9pEKeTTepiH
KAMTUTBIH Kayincizoik Madenueminiy, MaHbI3IbUIbIFBIHA €PEKIIIEC HA3ap ay/1apbUlajibl.

[IpakTrKaNbIK HYCKAYJBIKTH KOJIIaHy aschl oTe KeH. Oy Tek aJaMHBIH FaHa eMec,
OCIMIIKTEPAIH, JKaHyapJapJblH JKOHE/HEMece KOpIaraH OpPTaHbIH JCHCAYJbIFbIHA Kayill
TOHIPETIH OMOJIOTUSIJIBIK ar€HTTEP MEH MaTepHUaIap/IblH TapalyblH OHJIEY, 0acKapy *KoHe
TeXey OeJriHAe 3epTXaHalbIK JKaFaaiaa OMOKaylnci3aikTi KaMTuabl. Ockl GachUIbIMIIA
KOPCETUIreH OMOKAYINCI3/IK MeH OMOKayINCI3IKKe AeTeH KO3KapacThl XUMUSIIBIK 3aTTap,
(bU3UKaIBIK KayinTep >KOHE T. 0. CUSKTHI OMOJIOTHSUIBIK €MeC KayllnTep/liH ToyeKelIepiH

Oackapy cajacblHIa Ja KoJyijlaHnyra Oosaabl. byl 3epTxaHanblK Karaaiaa OMOKayirnci3aiK
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neH OMOKOPFaHBICTHI OacKapyblH JKaH-)KAKThl, KEIICHI1 TOCUTIHE BIKHAT €Tel KOHE
OHMoareHTTEep MEH MaTepuajIap/abl KayarKepIIIiKIIeH naigananyra bikman erei [12].

Tipmrinik Typanasl FeUIBIMIAPAAFB] 3epTTEYJIEP/l JKayalnKepIIUTIKIICH Mak1aJaHyIbH
*ahaHJBIK HyCKayJapbl: OHOJIOTUSIIBIK TOYEKENJep/l a3alTy JKoHEe KocapiaHFaH
MakcaTTarbl 3epTreyiepai 6ackapy, 1Y OHOTOTHSIBIK TOyeKe Al TOMEHICTY MEH aJlbIH
alyJa JKOHE KocapjlaHFaH 3epTTeyleplieri ToyekenaepAl Oackapyla MEMJIEKETTep MEH
MYAJIeNl TapantapAbsl KoJjjay YIIH KYHIBUIBIKTAp MEH MNPUHLMNTEPHIl, Kypajijgap MEH
MEXaHU3MJIEp/ll KaMTaMmachl3 €Tyre OaFbpITTaliFaH HEri3JeMeNik Ky)KaT. by HycKayJbIK
OMONOTHSIIBIK TOyEKeAepAl OacKapyra KayalThl agamaapra — cascaTtkepiepre, ojapIblH
TOyEKeNJEpiH  IIEKTey  Ke3iHAe  TIPUIUIK  Typadbl  FBUIBIMAAPABIH  SJIEYyeTTl
apTHIKIIBUIBIKTAPBIH MaliiallaHyFa jKkayanThl MEMJIEKETTIK PETTEYIIIepre )KoHe FalbIMIap
MEH FBUIBIMU-3€PTT€Y HMHCTUTYTTApPbIHA, OKBITYIIbUIAPFA >KOHE 3€pPTTEYIH OMIPIIK
LUKJIIHIH 06J11r1 O0JIbIN TaOBUIATHIH OapJbIK MYAJIEN TapanTapra apHaFaH. byt Ky>KaTTbIH
HETI3T  HIESIChl — OWOJIOTHSIIBIK TOyEKeJJIep/l a3alTy »JKOHE TIPHIUNK TYypalibl
FBUIBIMJIAPAFhl 3€PTTEYNIEP/Il OACKAPY YHCHIMOBIK HeayanKeputinikmi OUITIPETIHAITIHIE.
[4].

oneMm enaepi bYY, JAY, ®AO xone Oacka Ja XalblKapalablK YHBIMJIAPIbIH
OaCIIBUIBIK KYXKaTTapbl HETI31HAE YITTHIK JXOHE OHIPJIK CTpaTerusjaapibl, 3aHAapibl,
OarnapiamManap MEH 1C-KUMBUI >KOCHapiapblH d31pJel/il, XaJbIKApalbIK KOHE OHIPJIK
»KoOamap/ibl 1CKe achIpajbl, KbI3METI OHOJIOTHSIIBIK KAyINCI3MIKTI HBIFAUTyFa KoHE
OMOJIOTHSIIBIK TOYSKEIIePl a3aiTyFa OarbITTaJIFaH KOCINITIK KOFaMJIBIK OJaKTap KYpasibl.

XanblkapanblK — KoH(penepauusra  OIpIKTIPUITEH  VWITTBIK  JKOHE  aliMaKTBIK
OMOKAYIMCI3AIK KaybIMIACTBIKTAPhl KYPBUIJIBI *KoHE OEJCEH[Il >KYMBIC 1CTEHl, OJlapAbiH
imriHae AMepuka OMOKayInci3iK KaybIMAacThIFbI, Eypona Onokayinciziik KaybIMAaCThIFbI,
Opranbik A3us sxoHe KaBka3 OMoKayinci3/IiK KaybIMIACTIFBI )KOHE OacKayiapsl 0ap.

Opranbik A3usa men KaBkasaplH Omokayincizaik KaybiMaacTbirbl 2009 >xbuibl AnMmaTblia:
OHIPJIIK JIeHTele aca KayinTi MHpeKIusapJaH OUOJOTHSIIBIK KOPFayAbl JAMBITYFa KOpAEMJIECY; OCHI
canaza OipbIHFal TajlanTapabl 931piiey KOHE €HT13Y; 3epTXaHaja )KoHe OJIaH THIC )Kepiiepe OUOTOTHSIITBIK
Toyekenjepai Oaramay, Oackapy, XaJblKapaJblK BIHTBIMAKTAaCTHIKTBl HBIFANTY; FBUIBIMH 3€pTXaHajap
KbI3METKepJiepl MeH o0aFa Kapchl CTaHIMsUIAD MEH CaHUTapJbIK-3MHUIEMHOJIOTHSIIBIK —capanTraMa
OpTAJBIKTAPbIHBIH MaMaHAAPbIHBIH OUTIKTUIINH apTThIPY JKOHE OKBITY MakcaTblHIa KypbULibl. OHBIH
KypbUITalIIbIIapbl: O31pOaiikaHHBIH PecnyOnukanblk obara Kapchl CTaHUUACH, ApPMEHHSHBIH Aca
KayinTi MH(pEeKIUsIapAbIH aJIJIbIH a1y OpTalbIFbl, [ py3ustHBIH AypyaapbIH alJIbIH aly YITTHIK OPTAJIBIFHI,
KoipreizcTanublH =~ PecnyOnuKkanblK  KapaHTHHIIK JKOHE aca KayinTi MH(EKIusuiap OpTalbIFbL,
KazakcranHblH YATTBIK OHMOTEXHOJIOTHS OpTaJbIFbl koHE M. AlKpIMOaeB aTbIHAAFbl aca KayilTi
UHQEKIUSIIAP/IBIH VITTHIK FUTBIMA OPTaJIbIFbI [64].

AzamaTtThIK 3eprreynep koHe namy Kopel (CRDF Global), Jlencaymnsik Kayinci3miri
cepikrectiri (HSP), Eyponansik OngaktelH MakcaTThl 6acTtamanapsl meHoepinaeri XbPS
ToyeKeJiepiH azaiity OolibiHIIa medepiik opTansirsl (EU CBRN CoE) (www.cbrn-coe.eu),
XasbIKapaiblK FRUILIMH-TEXHUKAIBIK opTanslk (https://www.istc.int/); aymanasik KeHcecl

Acrana K., Kasakcranma https://irse.nnc.kz/mezhdunarodnyj-nauchno-tehnicheskij-centr/)
130



http://www.cbrn-coe.eu/
https://www.istc.int/
https://irse.nnc.kz/mezhdunarodnyj-nauchno-tehnicheskij-centr/

CUSIKTBI XaJIbIKapaJiblK KOpJIap MEH YHbIMIAp MeMIIEKeTapaiblK, OHIPIIK Oaraapiamaap
MEH TaKbIPBINTHIK K00aapbl KYpy apKblIbl MEMIIEKETTepre, OHbIH imiHae OpTanbik A3us
MEMJICKETTEepIHE, WHCTUTYIHOHANIBIK oJICYETTI apTThIPyFa, KOJIAHBICTAFbI >KENiIep/il
HBIFAWTyFa, OMOJOTHSIIBIK KaTepJepll Taljgay >KOHE OJIApABIH Tapaly KaymiH a3auTy,
TIPIIUTIK Typasibl FBUIBIMIAPAAFbl OWOJIOTHSUIBIK TOYEKeNJepai Oackapy, KocapiiaHFaH
MaKcaTTaFbl 3epTTeyJIepJeri Kayilci3aik MOJACHHUETIH JaMBITy YIIIH FBUIBIM MEH OLIiM
Oepy/ieri bIHTBIMAKTACTHIKTHI KEHEUTYTE alTapIIbIKTal KopJIeM KOpCEeTe .

ConbiMen, EU CBRN CoE >xo0acel ascbiHIa 0acka XaJlbIKapalibIK YHBIMIApAbIH
KOJJaybIMEH TaOWFH, KE3JMeHCOK HeMece KacakaHa TYybIHJaFaH TpaHCIICKapaIbIK
3USTHKECTEP MEH aypyJapAblH TapadybIMEH Kypecyre, COHJlaii-aK aaamMaapablH, xKaHyapiap
MEH OCIMIIKTEpAiH JEHCAYJBIFBIH JKOHE a3bIK-TYJIK KAYINCI3AINH KakKcapTyra
OarpITTanFaH «OpTanblK A3usgarbl OMOKAYINCI3IIK JKOHE OWOKOPFAHBIC CallaChIH/IAFbI
3aHHAMaHbI HBIFAUTY )KOHIHJIET1 YIITTHIK KOHE OHIPIIIK cTpaTerusiapy a3ipiermi [36].

AKII-ta 2022 xbuibl 931piieHreH «YJTTBIK OMOKOPFAHBIC CTPATErMsIChI KIHE
OMOJIOTHSUIBIK Kayill-KaTepre Kapchl TYPY, NaHAeMUsSIFA TalbIHIBIKTHI APTTBIPY “KoHe
skahaHIbIK IeHcayJIbIK Kayinci3airine KoJ1 sKeTKi3y icke acbIpy sKOCHAPBIH» aTall 6TKEH
xoeH. by kyxkar 2018 xbutrbl ¥NATTHIK OMOKOPFAHBIC CTPATETHSICHIH KaHAPTAJbl JKOHE
OMOJIOTHANIBIK ~ KayiNTep[lH OapiblK CIEKTpIHE THIMIl Kapchl TYpy MakcaTblHAA
OMOJIOTHSUIBIK anatrTap/laH a3aT dJIeM KYPYJIbIH HET13r1 Kypamjaac OeJiiri peTiHie KbI3MET
ereai. CTpaTerusiHbIH KOCITIOPBIHHBIH OHOKAYINCI3IITIH HBIFAUTY YIIH TOyeKeaep/il
OackapyIbIH Kell JeHT el TociiiH Oenruieyaiy 0ec MakcaThl MEH THICTI MIHAETTEpl Oap,
COHBIH 1IIHJIE TOyeKeNIep Typaibl xabapaap 00y KoHE OJap/ibl aHBIKTAY, OMOUHIIUICHT
KAayIiHIH aJJblH aly >XKOHE /HeMece OHBbIH CcajJapblH a3aiTy YIIiH OHOKAYINCI3AIK
MYMKIHJIKTEPIH KaMTaMachl3 €Ty J>KOHE OWOMHIIUIEHTTEH KEeHIH KOFaMIAaCThIKTHIH,
HPKOHOMHUKAHBIH J>KOHE KOpIIaraH OPTaHbIH KaJlblHA KedyiHe biknan ety [14]. byn
CTpaTEeTUsSHbI JKEKEJIEeTeH MEMJICKEeTTEp/IH THUICTI >KaFjaanapbiHa OeWiMIel OTBIPHIIL,
XaJbIKAPAJIBIK TOKIPUOEE COTTI KOJIJaHyFa 00JIabl.

buonorusnsik Toyekenaepal 6ackapy/ibl 1aMbITy KoHE TIPUIUTIK TypaJibl FbUIbIMIAp1a
kKayanTbl 3€pTTeylep JKYprizy OOWbIHIIA OJEMHIH opTYpJl eNAepiHiH 3aMaHayu
xericrikrepine mony JJJIY, 2023 GacTel KaFruaaTTapblHaa KenTipiareH [4].
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8-JIOPIC.

TaxkpIpbin. BHOTOTHANBIK ToyeKelIep/l JKIKTEy JKOHE OJapibl TIPIIUNK Typasbl
FBUTBIMIAP MEH OMOUHIYCTPUsIIaFbl OacKapy MPUHIIMIITEPI.

Maxcar. BuonorusibIk TOyeKeNIep/l CUMATTAHbI3 KoHE OJap/bl TIPUIUIIK Typajbl
FBUTBIMIAp MEH OMOMHIYCTpHsiAa OacKapy MPUHLIMIITEPIH TY>KbIPHIMIAHBI3.

JI9picTiH KbICKAIIIA MA3MYHBbI.

JIJIY OacmibUibIKKa anmbIHATBIH KarugaTTapbiaga, 2023 k. «Tipmimik  Typaisl
FBUIBIMIAPIAFbI 3€pTTEYIEP/I1 sKayanKepIILIIKIIeH Maijananyabi xahaHplK HyCKayIaphl:
OMONOTHSUIBIK TOYEKENJEp/l a3alTy >KoHE KocapliaHFaH MakcaTTarbl 3epTTeylepi
Oackapy» [4] TIpILUIIK Typajbl FRUIBIMIAPIAFEI 3€PTTEYIEp, TEXHOIOTHUIBIK TOXKIpUOenep
Ke31H/Ie Taiiaa 001aThIH OMOJIOTHSIIBIK TOYCKEIIePAiH JKIKTEIyl KeNTipiareH (2-kecte).

2-kecte — TipIiIiK Typalibl FEUIBIMIAPIaFbl OMOJIOTHSUIBIK TOYEKEIJIEPIIH KIKTEeMeC]

Buosiorusiibik T3yekesiep Cunarrama

Mpicanbl, FBUIBIMH 3epTTeyiepie OONaThlH KOHE 3HSH
KeNTIpeTiH  OKWFajmapra  OaimaHbicThl  (azampaapna,
’KaHyapiapaa MHQEKIHs, aypy HeMece jKapakar Hemece
KOpIllaraH OpTaHblIH JacTaHybl). OKuUFanap 3epTXaHajbIK
Oenmenepse ae, OAaH THIC kepiepae Jie OOIybl MYMKiH,
MBICAJIBI, KEPTUTIKTI XKepliepe CbiHaMa airy Ke3iHJe Hemece
Ouvomarepuanabl OHJEyre, ChlHaMalapAbl allyFa, OpayFa,
TachIMaliZlayFa >KOHE CakKTayFa OaiJIaHBICTBI OKHFasap
HoTwKeciHe. COHMBIKTaH ToyeKesll Oakpliay IIapajapblH
YHEMI TEKCEpIIl OTHIPY JKIHE JKAKCAPTY MAHBI3/IBI.

Toyexendep  Kymnecen  apekemmep
HamMuiceciHoe myblHOaybl MYMKIH.

Toyexendep 3usn  Keamipyi  MYMKIH
Kymnezen Hamuoiceiepmen OauianbiCmbl
001Ybl MYMKIH.

3epTTeyuriiep 3eprreyliep MeH ToxipuOenep KesiHae
KYTIIETEeH HOTIDKEIEepre KOJI JKEeTKi3e anajabl, MbICAJIbI,
THIIIKAH/IAPMEH 3HUSHKECTep PpeTiHAE Kypecyre KaTbICThI
TOKIpUOCHIH  O6Jiri  peTiHAe  THIIKAH  MIEHIeTIHIH
BUPYJCHTTLUIIT Ke3JIeHCOK KOFapbulaThuraH [65].

Toyekenoep zepmmeyuii KymneceH 3usiH
KelmipymMeH Hemece bIKMUMAal SMUKaiblk
emec — macinoepmen  KOJNOAHLLIAMbIH
3epmmeynepoi 6auKaycvl30a Kor0anymeH
batinanvicmol 601Ybl MYMKIH.

Toyekennep 3UAH KENTIPy HHUETIHCI3 KOCMapJaHFaH
KOJIJaHyMeH Ji¢ OailmaHbICThl O0Iybl MYMKiH. MbIcabl,
)acairaH reHaik apeiigi 6ap I'TO Oaranay xoHe OekiTy
MpOIeCiHEeH KeHiH oneii 6ocaTblUTybl MYMKIH, OipaKk OHBI
uIblFapy aJamjiapra, JkaHyapiapra, eCIMIIKTepre, aybll
HIapyallbUIbIFBIHA JKOHE KOpIIaFraH oOpTa JKarjaiiblHa
KYTHEreH 3UsIH KeJTIPYl MYMKIH.

Toyekenoep 3usin Kenimipy MaxKcamviHod
AHCaApamuvliIbICMAany 2bLILIMOAPYL
canacvlHoagvl  3epmmeynepoi,  6inimoi,
mamepuanoapovl  JHcaHe  0a20bLIaAPOblL
Kacakama mepic nauiodaianyoaH
MYbIHOAY bl MYMKIH.

KoramaplK uWrilikke apHaiafraH Kosja Oap jKoHE KaHa
FBUIBIMM aKmapaT II€H TEXHOJIOTUSIAp 3USH KeNTipy
MakcaTblH/a MaijJanaHbulybl MYMKiH. Mpeicans, 2001
xbUtbl  AKIII-ka cibip >xapacel Oap xarrapisl xi0epy
OMOJIOTHSUTBIK areHTT1 3USH KENTIPy MaKcaThIHa KacakaHa

3aHChI3 Maiinananyra sxarasl [4].

buonorusieik Toyekenuepal 6ackapy OapiblK enjep YIIiH 6Te MaHbI3/bl, IeTeHMEH

OacIIBUIBIK JICHTeWsiepl enre OaillaHbICTBl e3repefl: KeuOip emnaepae OMOJOTUSIIBIK

ToyeKeiep/il bacKapyra apHaJIFaH JaMbIFaH xyihesnep 6ap, an 0ackanapsl xKaHa Kylenep/ii

a3ipiey/il Hemece OYphIHHAH OapiiapblH Maiianany bl KapacTeIpyaa. Op TYpIl Ke3aepieH

aKIapar 13/Iey HeMece CIieHapHiiepi Oaranay CHUSKTBI Y3aK Mep3iMl OoiKay TocuIIepiH
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KOJ/IaHy jKaHa TEXHOJIOTHSUIAp MEH MOoceNeNiepAl alblH-ajla aHBIKTayFa, FHUIBIMU
3epTTeyJiep MEH TEXHOJOTHSIApIbIH JKETICTIKTEpIHE YaKThUIBI JKayal Oepyre, THICTI
Oackapy TeTIKTepiH jkacayra kemekrecedi [4].

Kazipri yakpiTTa OMONOTHSAIIBIK TOyEKeNIepal THIMAI OacKapyabslH OipbIHFal Tocii
KOK, OYJT IPOIIeCC AaMBbIIl Kelei, 6ipak Oenri 0ip HycKayaap YChIHBIIAIbI.

Hyckaynap Tipminik Typajibl FeUIBIMAApAA 3€pTTEyJiep JKyprizyre OalaaHBICTHI
OMOJIOTHSUTBIK TOYEKEIAep/i — OKAFallap MEH OaiiKaychI3/la opeKeTTep/IeH KacaKaHa 3HsH
KEJITIpyTe JAeHiH — 6acKapyabIH KEIIeH 1 TOCUTIH KoJiana bl (1-cyper).

3epTXaHa KaFAalIapbIHAAFbl OMOKAYINCI3AIK,
OMOKOPFAHBIC

Buogorusianik
TIyeKeJIepai ceHimai
O0acKapyabIH Heri3ri
NPUHOUNTEPI

—— KOCapJIaHFaH MaKCaTTaFbl 3ePTTeyJIepai Kajarajiay

AHBIKTAJIFAH KdHe 0eJIrici3 ToyeKeAepai Kok YIIiH
KYPaJiap MeH MeXaHU3M/Iep )KMHAFbIH ’Kacay

1-cypet — buonorusisik Toyekenaep/ii 6ackapy NpUHIIMITEP]

bBuosorusiJibIKk  TOyekeJAepAi Kayimncis, ceHiMAI KoHe KayanThbl Oackapy
MeXaHM3Mi: KeuieHnoi, eckepmneii, UKemoi, CEHIMOI Hcane muimoi 60.1ysl Kepex. MyHnnan
MEXaHU3MHIH 0apJIbIK KOMIIOHEHTTEPIH 1ICKE achIpy Typajbl CTyneHTTep 3eprrenetin /Y-
HbIH 2023 KBIIFbI KY)KATBIHBIH 4.2 OeJiMiHeH Oiie amassr [4].

Tipmuiik Typaibl FeUIBIMAApAA 3€pPTTEYJEpP MEH TEXHOJOTusIapiabl OalKaychi3na
HEMece KacaKaHa JyphiC mMaiianaH0ay OKUFalapblHA OalIaHBICTBl BIKTUMAT 3USH
3epTTEYIIH OYKUI eMIpiiK HUKIIHAE O00iaybl MyMKiH. COHABIKTAH Oackapy Iiapajiapbl
3epTTEY >KOOACBIHBIH TYXXbIPBIMIAMachlH d3ipjeyre JedlH >KoHe 93ipiiey Ke3iHAe,
KapKbUIaHJBIpyFa OTIHIMAEP Oepy, 3epTTey KYPri3y, COHMIali-aK HOTWIXKENIEpl Kapusay,
ay/napy *oHe KoJ1IaHy Ke3iHjie KaObl1aanybl kepek [66]. Toyekenmep apTypiii xaraainapa,
COHBIH IIIIHAE 3EPTTCY CEKTOPBIH[A, MBICAIBI, YHUBEPCHUTETTEP/AC, FHUILIMHU-3EPTTEY
WHCTUTYTTAPBIH/IA, OPTATBIKTAP 1A KOHE MEMIICKET Kap KblJIaHABIpaThIH OacKa YbpIMIapaa,
COHMai-aKk  (apMaleBTUKANBIK JKOHE OWOTEXHOJOTHUSIUIBIK KOMITAHHMSUIAD  CHUSKTBI
KOMMEPITUSIIBIK CEKTOP/1a, ONOMHTYCTPHSI KOCIMOPBIHIAPBIH/IA )KOHE METUITMHATIBIK KOPFay
IapanapbiH 931pJaeiTIiH OMOKOPFAHBIC 3epTXaHANAPBIH/IA, COHAN-aK aypyIbIH OPIITy1 )KOHE
JanalblK 3epTTeysiep Ke3iHAe YATUIepAl )KUHAY apKblIbl naiiaa 6osysl MyMkiH. KayinTep
agamMaapaaH HeMece JKaHyapiapaaH ajJblHFaH YATUIepAl OHIEY KOHE Talaay KYprizuieTiH
3epTxaHanapga na 0omysl MyMkiH. Ochuiaiiia, OHOJIOTHSUTBIK ToyeKenaepal Oackapyra
OpTYpJII MYAZETl TapamnTap, COHBIH INNHAE FalbIMAap MEH OJapJblH MEKeMeepi,
KapKbUIAHBIPY YHBIMAAPHI, YKIMETTEp, pelakTopiiap MEeH Oacmanap, a3aMaTThIK KOFam,
KOFaM/IbIK KOC10M KaybIMJIaCTBIKTAp, MBICAJIBI, KAYIINCI3/I1K KaybIMIACThIKTAPhI JKOHE T. O.

KaTBICYBI KEPEK.
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Kapacteipbinateln Tarbl Oip Kayill uHghpodemusnza, TyphIC €MeC aKmapaTkKa >KOHE
TIPIILIIK Typanbl FbUIBIMAAPAAFbl 3€PTTEYJEP MEH TEXHOJIOTHsIIAp Typajbl KaJlFaH
aknapaTka OaillaHbICTBI, MYHJIall aKnapaT (PU3MKaIBIK XKOHE LUQPPIBIK OpTaja, COHBIH
imriaAe MHTEpHEeT MeH 9JICyMETTIK JKeIIIep apKbUIbI Tapaiaibl.

NudonemMusmMen Kypecy >KOHE aaaMIaplblH yaWbIMAAapbhlHA, CYpaKTapblHA >KOHE
aKrnapaTka KaKeTTUIIKTEpIHE yaKbITbIHIA, AYpbIC (hopMarTa *KoHE IAYPhIC apHAIap MEH
KbI3METTEPJIIH KOMETIMEH jkayan Oepy KOFaMfa >KaJfaH akhapaT IE€H Tepic akmapaT
TapaTyAblH 3USHIbI OCEPIH a3aUTaIbl.

Tipumrimik  Typansl  FBUIBIMAAp  MEH  OMOMHAYCTpUSAIAFBl  3epTTeylep.l
KayarKeplUIUTIKIIeH MaijalaHny MaKcaTbIHAa THICTI 0acKapy Toyekenaepai 6omkayFa ajblil
KeJIe/ll J)KOHE OacKapy >KyHenepiHiH KblUiaM skayarn OepyiHe biknan ereai [67]. Tipurimik
TypaJibl FbUIBIMAAP MEH TOYEKEIACPAIH T€3 63repeTiH JaHAmadThl JaMblIl KeJle )KaTKaH1a,
Oackapy KyWenepl YOIIH TIPpWIUIK Typaidbl FbUIBIMAAD MEH OHOMHAYCTPHSAAFbI
3epTTeyNepAe TOyeKeNIepAl TyIbIpybl MYMKIH jKaHa TEXHOJIOTHUSAJIApIAbl YHEMi KailTa
Oaranay MakcaTblHAA WTEPATUBTI MPOLECTEP]l KAMTUTBIH HKEMJi, E€CKEepPTHENl MKoHE
TYPaKThl HYCKayJIap/bl d31pJiey KaxeT.

COHIIBPIKTaH TIPHIJIIK TYPaJibl FHIIBIMAAP MeH OMOMHIYCTPHUSAAFbI TdyeKeJAepai
O0ackapy — Oy ’kaHa OUIIM MEH TEeXHOJOrHMsJIap, dJIeyMeTTiK JaMy MeH KOpLIaraH
opTajgarbl e3repicrep maiiia OosayblHa Kapail e3repill OTHIPATHIH JUHAMHKAJBIK
npouecc.

THUICTI BACHIBIJIBIK

pecypcrapra, oneyeTke
JKOHE O11IMre KO
JKETIMIUTIK

. g 4 HIABIJIBIKTA]
HUTCPATUBTI, KOoraMIbIK CCHIM/I1 KyHI Krap,

Y3IIKCi3 TIpoIiece HBIFAUTy

STHUKAJIBIK HYCKayap
KOHE TYKbIPbIMJIAp

| | | |

TEXHUKAJIBIK,
MPAKTUKAJIBIK JKOHE
ATUKAIIBIK
azipaemelnep MeH
esrepicrepi
TYPaKThl KalTa
Kapay TeTiKTepi

FBUIBIMH
KaybIMIACTBIKTAP
MEH KOFaM/Ibl OKBITY
KOHE
MYMKIHIIKTepiH

KEHEUTY

cascaTThl
AHBIKTAUTHIH
TyJIFajIap alKblH
JKOHE alllbIK TAHIAY
JKacam il

KOFaMJIBIK CEHIM
JKOHE PTYpIi
KO3KapacTapabl
ecKepy

J J J

2-cypeT — buosorusiisik Toyekenaepal 0ackapyra apHaJFaH TUICTI HYCKAYJIBbIKTBIH
AIIEMEHTTEp1
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JI¥-m61H 2021 KBITFBI «AZlaM TEHOMBIH peIakiusiiay: 0ackapy MexaHu3mi» [68]
OachUIBIMBIHIA OMOJIOTHSUIBIK TOYEKeNAep/ll Oackapy YIIIH KOJJIAHBUIYbl MYMKIH >KaHa
JKOHE JaMBbINl Kejie JKaTKaH TEeXHOJIOTHsIapAbl AYPhIC OacKapyablH OlpHeIe Herisri
AJIEMEHTTEP1 aHBIKTANBI (2-CypeT).

buonorusneik Toyekenmmepai Oackapydarbl €eyidi MOcelle — TIPHIUIIK Typajbl
FBUTIBIMJIAP MEH OMOWHTYCTPHS CaTaChIHIaFbl )KYMBICTHIH KOCapJlaHFaH KOJAaHbLTY dJIeyeTl
00JIybl MYMKIH, YPbIC MaiJalaHblIMaybl MYMKIH, OYJ1 XaJIBIKTBIH, KOpIIaFaH OPTaHBIH
JIEHCAYJIBIFBI MEH KayillCi3/iriHe Kayiln TOHIIPYyl MYMKIH JereH KeH TapajiFaH TYCHIKTIH
KOKTBIFBIHA. BHONOTHANBIK Toyekenaep keOiHece OKy OarnapiaMaiapblHIA [1a, HKYMBIC
OpHBIH/IA MPAKTUKAJIBIK OKBITY/IA 1a €CKEPUTMEHTIHIH HeMece OaraaaHOalThIHBIH €CKEePCEK,
Xxa0apIapbIKThIH JKOKTBIFbI TYCIHIKTI. COHJBIKTaH, OyJI MPOIECKE KAThICATHIH OapIibIK
TapanTapJblH — 3epTXaHa KbI3METKEpJiepl, FBUIBIMH YHUBIMJIAp MEH OWOWHIYCTpHS
KOCITIOPBIHIAPBIHBIH OaCIIbUIApEI, YHHUBEPCUTET OKBITYIIBUIAPHI MEH OacIIbUIBIFBIHAH
Oacram, opTypial enAepliH OWIIK eKUIIepl MEH TYpPFbIHAApPbIHA NEWIH — MYIJEIUIIr
MaHbI3[pl. Myaneni TapantapAbslH OIpJEeCKEH YMTBUIBICTAphl Xa0apAapibIKThl apTThIPY,
O11iM Oepy, OKBITY, OUTIKTUTIKTI apTThIPY KOHE MOJICHH ©3repicTepMeH Oipre OyJ1 MocemeH1
Iy 1€ MaHBI3bl OPBIH AJIaJIbI.
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9-JIOPIC.

TakpIpbIn. 3epTXaHANBIK TIXKIPHOCAC OMONIOTHSIBIK TOYCKeIAep Il OacKapy.

Makcar. [SO 35001:2019 «3epTtxananap MeH 0acka Ja OaillaHbICTBI YBIMIAP YILIH
OMOJIOTHSIJIBIK TOYEKENI1 OacKapy» *oHe OMOJOTHSIIBIK TOyeKeNIi Oakpliay IapajiapbliH,
COHBIH 1IIIHAC THICTI MHKPOOHOJOTHSIBIK IMpakTuKazap MeH mporuenypaiap (TMIIII),
KBI3METKEPJIEPi OKBITYABI TAJ/IAY.

JlopicTiH KbICKaIlIa Ma3MYHbI.

Kasipri yakeirra 2019 xbuiel Kaosuiganran ISO 35001 «3eprxananap MeH 6acka aa
0ailJIaHBICTBI YHBIMIAP YIIIH OHOJIOTHSUIBIK TIyeKeJi 0acKapy» XaJbIKapabiK
CTaHAapThI KYMbIC icTel i, o1 2008 xputbl Eyponansik cTaHAapTTay KOMUTETI 931pJIeTeH,
Ooypoin Konpanbuiran CWA 15793 «3eprxaHanblK OMOJOTHSIIBIK TOyeKenal Oackapy»
CTaHJIAPTHIH TOJBIKTHIP/IBI XKoHE o3reptTi. [69, 70 ].

ISO 35001:2019 3eprxaHanapra >koHE OHBIMEH OallJIaHBICTBI MEKEMelepre
OUOKAYINCI30IK neH OUOKOPEAHBIC MAKCAMMApblHA KOJl dcemKizyee MYMKIHOIK Oepemin
ouono2usblK  mayekendepoi backapy npuHyunmepin Oencileumin Jicyuenix maciiee
Heziz0eneeH; cmpamezusi MeH H#oCNapaayowl, backapyosl, ecen bepy npoyecmepiu, cascam,
KYHOBLILIKMAD JHCOHE OUOKAYINCI30IK MaOeHUemin KOoca aleanod, 3epmXaHanbl Hemece
backa oOatiianblCmul  YULIMObL JHcAInbl  backapy2a OIipikmipityi muic OUOL0USAIbIK
mayekenoepoi backapy HCyueciHiy KYpolibIMbIHbIH He2i32li KOMNOHEeHMmMePIiH aHbIKMAaliobl,
OUOKAYINCI30iKk nen OUOKOPRAHBLIC MayeKeloepin OAKbLIAUMbIH, HCeHiioememin (Kaicem
OoJeaH Hcagoaioa) dHcone mymacmail ar2anoa memeHoememin OuoKayincizoikmi muimoi
backapyovly KewieHOl NpoyeciH Ccunammaiobvl, JHCIHe CMAHOAPMMbl eH2I3y JHCIHE
nauoanany 60ubIHULA HYCKAYIbIK YCbIHAObL.

ISO 35001:2019 10 GemimMHEH oHE THICTI OeJiMIIENepIeH TYpajbl: HOPMATHBTIK CiITEMelep;
TEPMUHJIEP MEH aHbIKTaMayiap; YVHUBIMHBIH MOHMOTIHIH, MY/AJENl TapanTapblH KaXETTUIKTepI MeH
YMITTEpiH TYCiHY, OWOJOTHSIBIK TOyeKenaepal Oackapy »Kyieci; OacHIbUIBIK, cascar, peJiaep MeH
MIHJETTEp; OMOJIOTHSIIBIK TOYEKeNAl Oackapy MakcaTTapbl >KOHE OJIapJAbIH JKETICTIKTEPIH Kocmapiay,
Toyekenal Oaranmay »KOHE a3alTy; pecypcTap JEHrediHIe KakeTTi KoJjay, eHOEKTI Kopray,
KBI3METKEpJIEePAIH  KY3BIPETTLIIN, OKBITYy JKOHE  aKmapaTTaHAblpy, KyKaTTaMaHbl — KYprizy,
KETKIZYIIUIEPIIH KeKe KayilcCi3irt »oHe Oakbulaybl; ONEpalUsuIbIK KbI3MET, OHBI OCIapiiay >KoHE
Oakplay, >KaOAbIKKa TEXHHMKAIBIK KbI3MET KepceTy, OuoMarepuangapisl TYreHaey, (U3HKaIbIK
Kayincizaik, skeke Kopranbic Kypannapsl (OKKK), kamasikrapmen sxymbic ictey, T)K-ra neH Koto,
OnoMartepuanaapAbpl TachbiMaiay,; MOHUTOPHUHITI, OJIICYaAl, Talgayabl >XoHEe Oaranmayabl, COHJai-ak
OaclIBUIBIK TapallblHAH 1K1 ayJUTT] jKOHE Taijaynabl Koca anfaHaa, TUIMIUIIKTI Oaranay; >KakcapTy,
OKHWFa, COMKECCI3AIKTEP Il aHBIKTAY KOHE TY3EeTy dpeKeTTepi, yHeMi xkakcapty [70 ].

buonorusisik Toyekenaepal backapy Kyheci kocmapiiay, icke acbIpy, TAJAay KIHe
npouecTep MeH JpeKeTTepAi JKaKcapTy UMKJIL apKbUIbl  Y3IIKCI3  KETULAIPY
TY)KbIpbIMJIaMacblHa HerizaenreH, ol «/Kocmapiaa — 7Kaca — Tekcep — Opeker er»
(PDCA) wmopem gen aramaasl. PDCA Mopeni — Oy Kalitaiama MOpoIEcC, OHBI
OMOJIOTHSIIBIK TOyeKenal Oackapy >KyWleciHe e, OHbIH opOip Keke KOMIIOHEHTIHE e
KoJaHyFra Oomaael. Atam ailTKaHza:

— JKocmapia: YUBIMHBIH OWOJIOTHSUIBIK TOyeKeNJi Oackapy cascarblHa COWKeC
HOTHXKETe KETy YIIIH KaKETTI MaKcarTapabpl, OaraapiaMasap MEH MpolecTepi OenTiieHis;
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— sKaca: TPOIECTeP/Ii JKOCTIapFa COUKeC KY3€ere aChbIPhIHbI3;

— TeKcep: OWMONOTHANBIK ToyeKelnaepAi Oackapy cascaTblHa J>KOHE KOWBLUIFaH
MaKcaTTapFa KaThICTHI ic-IIapajiap MEH TIpoIecTepi Oakpuiay KoHE OISy, HOTHKEIep
TypaJbl Xabapap eTy;

— JpeKeT eT: OomKaMIbl HOTHXKEJEepre KOJ JKETKI3y YIIIH OUOJOTHSIIBIK TOYEKEeI Il
Oackapy THIMJIUIITIH YHEMI JKaKcapTy OOMbIHIIA ITapayiap KaObLUIIaHbI3.

BuoJsiorusiibiK Tayekesai 6ackapy KyleciH Kypy MeH eHri3yaiH Heri3ri (pakTopJapbl:

— yiibIM OaclIbLIBIFBIHBIH MiHAeTTeMeNepi: Oapabap pecypcmapobl KaMmamacvl3 emy;
OUOKAYINCI30IK JcaHe OUOKOPEAHBIC CaACambIHblY OACLIMOBIKMAPLIH AHLIKMAY JHcaHe ecen  Oepy;
MUIMOLNIKKe Kamblcmbl Kymynepoi beneiney dcane OUono2usiblkmayekenoi 0ackapyovl YiblMHbIH OAPIbIK
bonimwenepine OIpikmipy, OKueanap MeH CauKecciz0ikmepoiy cebenmepin aHbIKMAY HCIHe ONapOblH
Kaumanaumyvln 00106ipmMay, OUONIOSUSIbIK mayeKeldi 0acKkapy JiCyUeciH cakcapmy MYMKIHOIKmepin
AHbIKMAy;

— YUbIMHbIY 2POIp Kbi3MemKepi YuliH OUONOUATbLIK maYeKenol 6acKapy npoyecin YHemi Jcemindipyoi
0acvLIMObIKKA AUHANIObIPY, bIKMUMAT HCAKcapmy 0a2ulmmapbli AHbIKMAY YUiH Yibim Oenciiecer mayekei
Kpumeputinepi ootiviHua Mep3imoi 6bazanayosl naudaiany, npoyecmepoiy muiMoiniei MeH HamuiCeliliein
yHemi apmmulpy, Kayinmi apekemmepee KamvlCMbl My3emy uapaniapvli Kabwlioay H#oHne dloblH ary
wWapanapevli bIHMAIaHObIPy, YUbIM KblaMemKepiepine OUonousivl mayexkenoepoi 6ackapyovl, COHbIH
iwinoe y30iKkci3 Jicakcapmy aoicmepi MeH KYpanioapvii Koaoay Ywiin muicmi OiliM MeH OaublHObIKMbl
KAMMAMAChl3 enty; JHCaKcapmy wapaniapvl Men MaKcammapuli Oenziney,; dHcaHe icakcapmyobl MOUbIHOAY
ywin y3aiKei3 skakcapTyFa Ha3ap aylapbIHbI3.

3epTxaHanarel  OWMONIOTHSUIBIK — Toyekenaepal  Oackapy  kyieci  Kasakcran
Pecniyonmukaceiabiy, 2021 kpuiFbl  «OpTanblk  peQepeHTTIK 3epTXaHa ayMaFbIHIarbl
OMOJIOTHSIIBIK TOYyeKeNJepal Oackapy casicaThl» KYXKaTblHAa KOPCETUITeHIeH YIbIM
Oacmbickl Ko Kovran Cascarra Ttipkenyi xkoHe [SO 35001:2019 nerizri OGemimuepine
colikec KypacThIpbUTFaH TUicTi barmapnamana o3ipieHyi THic.

3eprxaHanap MeH Oacka Ja OailaHbICThl YHBIMIAP YIIIH OMOJIOTHSUIIBIK TOyEKeIAep/Ii
Oackapy OarmapiaMacbiHBIH THIMAI KYMBIC ICTEyl: oJrcoeapvl OACUIbLILIK MAPANbIHAH
YUbiMOAa NAtuOAIaHbLIAMbIH  OUONOSUSLILIK AceHmMMmepMer OalilaHblCmbl  mayeKenoepol
muicmi ecenke anyobl JHCoHe OAKbLIAYObl, JHCYMbIC Kbl3MemiMeH Oaunianvicmvl Oapivlk
mayexenoepoi aumblKkmayowvl, 0aeanayovl, 0AKbLIAYObl JHCIHE KONAllbl OeHeelice OeliH
azaumyovl;, O0napovbly MYpPakmoel mMuiMOilici MeH O3eKMINiciH KaMmamacsyls emy
MaKcamovlHOa mayekenoepoi OaKbliay Yulin Kaxcemmi npakmuxa meH pacimoepoi eHeizyoi
JiCoHe mypakmosl OaKbliayovl, KaMmMamacwvl3 emeoi, Kvizmemkepiepoi Ouoxayincizoik
a0icmepine dJicaHe OUOKOPEAHbIC MYPATbl MUICMI OKbIMY YUWH KYPbLILIMObL 33ipneyoi;
OapnviK KbizMemkepaepoiy penoepi MeH MinOemmepiH HaKkmvl AUKbIHOAYObl; 3ePMXAHANbIK
Jcagoatiiapoa OUONOUSILIK MmayeKenoepoi 0ackapy CalacblHOagbl Kbl3Memmi JHCIHe
OHbIMEH OaunaHvicmbl cascam hneH pacimoepOi  YAMMbIK —HCIOHE  XANbIKAPANbIK
HYCKAyIbIKmap MeH Hopmamuemepee calikec Kkeimipydi KaMTaMachl3 eTel.

buonorusnsik Toyekenaepal 0ackapy KOMHTETIH KYpy >KOHE OChI Macelsie OOMBbIHINA
KOHCYJIFTAHTThI (KayanTbl) TarallbIHIAy, KbI3METKepyiepAl yJaibl xabapiap €Ty, OKbITY
OHE OoJIapAblH OWOKAyINCI3AIK MOACHHMETIH apTThIpyMeH Karap, bargapinamanbl icke
achIpyFfa FbUIBIMU HET13/IENITeH TOCII XaJIbIKAPaJIbIK CTaHIAPTThl TAOBICTHI €HT13yTe JalbiH
3epTXaHaHbIH 1MIKI WHCTUTYLIMOHAJJIBIK OPTACHIH KaJbIITACTHIPY YLIIH CEHIMJAlI HEri3
0oJ1aIbl.
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ISO 35001:2019 OMOMHAYCTPUSIIAFHI, MEJMIIMHAIAF b, BETEPUHAPUSIAFHI,
dbuTtocaHuTaApUAIAFbl KOHE T. 0. YHMBEPCUTET 3€pPTXaHAChl KOHE/HEMECE KOCIOPBIH
KoJIeMiHE KapaMacTaH VHWBIMHBIH OHMOJOTHSUIBIK TOYEKeNliH OacKapyra KONbLUIaThIH
TaJlanTapbl AaHBIKTAN/IbI.

Toyekenai 6akpuIay IIapalapbIHbIH JKUBIHTBIFBI (3-CypeT) XaablKapajblK CTaHIapTTap
MEH 03BIK TOKipuOesep Heri31HAe 3epTXaHaJbIK JKaFaiaapaa OMoKaylnci3iKTiH aXbIpamac
oemiri periage JJ1¥ 2022 sxputFbl OacIIbUIBIFBIHA OasHIamFan [12].

BUOJIOTI'UAJIBIK TOYEKEJ/IAEPAI BACKAPY IIIAPAJIAPDBI

* THICTIi MUKPOOHOJIOTHSVIBIK MPAKTHKAJIAP MEH
npouenypaaap" (TMIIII)

* KbI3METKePJIEPAiH KY3bIPETTiJIri 2KdHe KbI3MeTKepJIepai OKbITY
* MeKeMeJIep/i xobasay

* YJArijepai ajiy, caKkTay sKJHe TachbIMAJI1ay

* KQJIBIKTAPAbI IEKOHTAMUHALMSJIAY KOHE KO0

* skeke Kopranbic Kypaaaapsl (ZKKK)

* 3ePTXAHAJBIK KaA0IABIK

* TOTEHIIIE KaFIaliFa/OKUFAFa IeH KOI0

eH0eKTi Kopray

3-cypet — buonorusisik Toyekenuepal 6ackapay mapanapbl

TuicTi KyXaTTamaHbl J3IpJiey KaXKET, MbICATIbl, OUOKOPRAHLIC IHCOCNAPbL JHCIHE
3epmxauaza Kipy oicyueci; apmypai 3epmXaHanvlK npoyecmepoiy  CmaHoapmmol
onepayusinvly  npoyeoypanapol (COII); Kvizmemxepaepoi backapy coHe OKblmy
bazoapramacyol,; mexemenepoi Hcobauay Hcocnapul, 3ePMXAHANBIK HCAOObIKMbL CAmMbvln A1y,
opHamy JHcaHe Kbl3Mem KOpcemy OJHCOCHApbl; H#ca3z0anap MeH Kyicammapowvl 0ackapy
Jcyieci;  KanoblkmapObl — OEKOHMAMUHAYUALAY —HCIHE  JHCOI0  JiCyueci,  momeHule
Jrcazoaiiea/okuaza O0ex Kow, Oaulanvic Jcocnapul, eHbexmi Kopeay 60a20apiamachsi,
COHOQU-aK apmypai OeHeetioe2l Kbismemrepaepoit 1aya3vlMObIK HYCKAYIbIKMAapbl.

3epTxaHalbIK JKYMBICTAPJBIH KOIIIUTINT Heri3ri TajanTapra coliKkec HeMece
OMOJIOTHSIIBIK TOYCKe A1 0aKpl1ay OOMBIHIIIA KYIIEHTI/ITeH mapajaapabl KOJIIaHa OTHIPHIT
Kyprizinedi. Aumaiima, epekine oKardaiiapna  OHOJIOTHSIIBIK — ToyeKenal Oaramay
KBI3METKEpJIEp MEH KOFaM YIIIiH ©Te KOFapbl TOyEKeNIaepai 0aKbuiay YIIiH MaKCUMAJIbI
OKIIAyJiay mapajapbl KOJJAHBUIATHIH HBICAH I MTal1aIaHy bl TaJlall €Tyl MYMKIH.

O3bIK TOXKIpUOE KayINCi3 )KYMBIC TOKIPUOECIH KaMTaMachl3 €Ty KoHE OMOJIOTHSITBIK
ToyeKesAep/l OaKpuIay YIIiH KaKeT MIHE3-KYJIBIKTBI CUTIATTAWIbl: 3epmXxanaoa mamax nem
CYCbIHOAPObl, COHOAU-AK JceKe 3ammapovl caKkmayaa MmuliblM CANbIHAObL, OUONOSUSIbIK
MamepuaimMeH dcone/Hemece HauyapiapmMeH HCYMolC Hacamac OYpulH dHcane 00aH Keuin
KOJIbIHbI30bL ~ JHCLAbI  ARbIHObL  CYMEH  CAObIHMEH  MYKUAM  JiCYbIHbI3,  HCAHbIUL
MAmMepuanoapmer JCYMulC cacayoa cax OOnblHbl3, 3epmxaHa2a Kipep anloblHOd
OeHeHiz0ell KecileeH Jcepnepliy Hemece 3aKbiMOANeaH MePIHiY HcabblK eKeHOIciHe KO3
JrcemKizy Kepek, conoau-ax peakmuemep, KKK sicone oesunghexyusnay xypandapsin Koca
aneamnoq, 3epmXaHanblk HcabObIKMap MeH UWbIRbIH MAmepuaioapbiHbly HCemKiIiKmi
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MOJIUUEPIHIY OONYbIH KAMMAMACHI3 emy Kaxcem, CAKmay HCOHiHOe2l HYCKAYIbIKKA CIlKeC
WBbIRLIC MAMepUaloapulHbly KAayinciz CcakmanyvlH, COHOAU-aK OapivlK OUOJOSUSIbIK
aceHmmepOoiy, XUMUSIbIK JHCIHe PAOUOAKMUBMT MaAmMepuaioapobly muicmi mayoaianybit
KaMmamacsi3 emy, aacazoaula Kyarcammapovbl naacmuKaivlk HeabdbiHOapObly KoMe2iMeH
JIACMAHYO0aH KOpP2ay; HCYMbICMbIH YKbINMbl HCIHE ACLIKNAL OPbIHOANYbIH KAMMAMACHL3
emy, wapuwiazan Kytoe HCYMviC icmemey, HCYMbIC auMagblHOa Mapminmi, ma3aiblKmol
cakmay, HcabovIKmvly Hemece 00beKminiy 0a0bll CUSHANOAPbIH ecmy2e Kedepel Keamipyi
MYMKIH — KYAGKKAnmMapovl — nauodaianyea  mulUblM — CAIbIHAObI,  3epPMXAHATIbIK
npoyeoypanapovl  OpulHOAy YWliH — Kadcem — Ooamaca, NOpmamuémi  3J1eKmpoHObl
KYpuLIgbliapobl — KOJIOAHOAHbI3,  KOJA2ANMbl  HCLIPMYbl, OHAU  JACMAHYbl  Hemece
UHGeKYUSAHBIY JHcoHe m.O. mapany Ke3i 601ybl MYMKIH 3epeeplik OYUbIMOapObl Ulellini3
macmaubol3.

Heri3sri Tananrap — 3epTxaHalbIK JKaFaaia OMOIOTHSIIBIK KayIlCI3AIKTIH HET131 %KoHe aXKbIpaMac
Geutiri 60BN TaOBUIATHIH TOYEKeAep Il OAKbUIAY MIapaTapbIHBIH )KUBIHTHIFBI.

Tuicti MUKpPOOMOIOTHSUIBIK NpPakTHKajdap MeH mnpoueaypajgap (TMIIII) — cranpapTThl
OTIePALIMSIIBIK TOKIpUOETIep MEH PaciMIep JKUBIHTHIFBI HEMECEe OMOJIOTHSUIBIK areHTTepMEH OapIibIK ic-
HIapajapra KOJJaHbBUIATBIH TaXipuOe koxekci. TMIIIT OHONOTHANBIK areHTTepAiH dCcepiHe YIIbIparaH
JKoHe/Hemece OHMOJOTHSUIBIK ~areHTTep OocaThUIFaH Karjaiila 3epTXaHa MeH KaybIMIACTBIK
KBI3METKEpJIepiH MHPEKIUsIaH KOpFayFa, KOpIIaFaH OpPTaHBIH JIACTAHYBIH OOJIIBIpMayFa >KOHE OHIMII
KOpFayJlbl KAMTaMachI3 €Tyre KbI3MET €Te/Il.

Crannaprrsl onepanusiibik npouenypasaap (COII) — MmekeMme casicaTbiHa, 03bIK TIOKIpUOETe KOHE
KOJIJIaHBUIAThIH YIITTHIK HEMECE XaJIbIKapaJIblK HOPMATUBTIK €pexesiepre ColKec 3epTXaHalbIK KYMBICTap
MEH TpoIeaypalap sl Kayilci3, yaKTbUIbI )KOHE CEHIMJII TYpJe OpBIHAAY MPOIECIH CHITaTTAUTHIH €TKeH -
TErKeNIl KyKaTTaJlFaH >KoHE JQJIENIICHTeH KaJaMIbIK HYCKayJiap KUBIHTHIFbI.

Buonorusibik Kayincizmik nenreiii (Biosafety level, BSL) nemece narorennep/ieH Kopray JeHreiti
— JKaOBIK 3epTXaHAIbIK KEHICTIKTe KayilTi OHONOTHUANBIK areHTTepAl OKIIaylay YIIiH KaKeTTi
OMOJIOTHSIIBIK TEXEY CAaKTHIK IIapaJlapblHbIH KUBIHTHIFbI. ¥ CTay JIEHreilsiepl €H TOMEHI1 OMOKayinci3aiK
neHreiiinen 1 (BSL-1) eH sxorapst 4 (BSL-4) nenreitine aeiiin e3repeni. 1Y 2004 xbinFbl bacmbuibikka
aJBIHATBIH HYCKayJIapblHAA 3€pTXaHalapAblH OHOJIOTHSUIBIK KAYINICI3AIK JIEHreHIepiHe KOWBLIAThIH
TaJanTap Typasibl TOJIBIFBIPAK KenTipinreH [17].

TMIIII TexHUKaNBIK NpoLERypaNapbl KPOCC-KYKTHIPY BIKTUMAJIBIFBIH a3alTyFa
MYMKIHJIK Oepelil koHE OWOJIOTHSUIBIK areHTTEepPlH 3epTXaHa KbI3METKEpJIepIHE CepiH
OoJiIpIpMayFa, OKUFagapabl 00y IbIpMayFa KOMEKTECE/I:

— KbI3METKEpJIEp OpraHu3MiHe OMOJIOTHSUIIBIK areHTTEePAiH MHTAJIAIHUACH MCH €HYIHIH
YKOHE TEPIMEH KOHE KO31IMEH KaHACYBIHBIH AJIJIBIH Aly: MaMbl3ebIUMApOaH azvl3y Kesinoe
Yeinepmen JHcymuic icmey, apanacmulpy Ke3iHoe aspo3onvoep MeH mamubliapobly natod
OonyblH azatumy (mamwvizvlu-asmomammaposl nauoanany), KKK-vin oypulic natioarany
Jcone m. 0.,

— OMOJIOTHSAIIBIK areHTTEPAl C€HT13y MEH TapaTyAblH aJJblH ally: WblHbl blObICTNbI
NIACMUK blObICHEH aAyblCMbLPY, wnpuymepoi, unenepoi, amnyianaposl, 6acKka 0a mecemin
3ammapovl, CbIHOAUMBIH HCOUBLIAMBIH KOHMelUHepiepOi NauoaiaHymer OaulaHblCmbl
mayexendi azaumy, 0apivlk KaLOblKmapOobl muicmi mayoanay, HCYmvic asAKmaieaHHaH
Kelid JicoHe Mamepual meeiieeH Hcagoauda Oapavlk Hcymbvlc Oemmepin muicmi
O0e3uH@eKyuanay KypaioapbiMeH Jicone m. 6. 0eKOHMaMUuHoe).
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buonorusiiblk  Toyekenuepai Oakpliayabl KYIICHUTy >KOHE OapblHIA OKIIayjay
mapanapel TMIIII-re katan Ttamnantapael yceiHanbl, osapmeH Y 2022 xbuiFbl
[IpakTuKaIbIK HYCKAYyJIBIFBIHIA TaHBICYFa O0Jasl [12].

AnaM (aKTOpbI KOHe TEXHUKAJIBIK JAAaFAbLIAPAbIH TOMEH JeHIreili eH KaKchbI
KOpPFaHbIC KypajaapblHa Kayinm TeHaipyi MyMkiH. Ocbifan  OailylaHBICTBI
KBI3METKEPJIEPZIl OKBITY — 3epTXaHaJblK ToXipuOene OHOJOTHSIBIK TOyeKeaep/al
OackapyIbIH MaHBI3ABI JJIeMEHTI (3-KecTe).

3-KecTe — 3epTXaHa KbI3METKEPJIEPiH OKBITY

OKkbITYy KamTbLiaThiH cajianap
Bapnvix kbizmemxepnep 3epTXaHaHbIH  OpHAJACybl, CPEKIICIIKTEepI MEH  KaOJBIKTaphI;
Yutin MiHOemmi J#caansl 3epTXaHajarbl  MpPaKTHKa  KOJEKCl;  KOJJIAHBUIATBIH  JKEPTUIIKTI
MAHBICMBLPY JHCIHE HYCKayJIBIKTap; naianany JKOHE Kayinci3 ik JKOHIHJCT1
aknapammuik, OaublHObIK. HYCKAYJIBIK(Tap); WHCTUTYIHOHAIIBIK Cascar, TOyCKeNi >KepriTiKTi

KOHE IKAH-KAKTHI Oaranay; 3aHHAMAJIBIK MiHAETTEMeNep; TOTEHIIEe
JKar1aiira/OKuFara JICH KO PacimMepi.

Mamanoanowvipvinzan OxpITy naya3bIMIBIK (pyHKOUsUIapFa OailIaHBICTBI AHBIKTAIYBI KEpPEK;
OKbIMY. OKBITY Tajamnrtapbl Oip JayasbIMAbl aTKapaThiH, Oipak opTypii
(GyHKIMSTIApAB OPBIHAAWTHIH KbI3METKEPIIEP apachiHaa dp TYPIli OOTysI
MYMKIiH; OMOJOTHSIIBIK ar€HTTEPMEH )KYMBIC 1CTEYTr'e KaThICATBIH 0apIIbIK
kbi3MeTkepiep TMIIII GoiibiHIIa OKyIaH ©TYyl KepeK; Ky3bIpETTUIIK MeH
KociOM  JallbIHABIKTHL ~ Oaranay  Ke3  KenreH 0acka — KakeTTi
MaMaHJIaHBIPBIIFaH OKBITY/bl aHBIKTAY YUIIH HaialaHbUTybl KEpekK;
©3/1IK KYMBICTBI OactamMac OYpBIH KbI3METKEPIiH OUTIKTUIIK ACHTCHiH
TEKCepy KaXXeT, OJ YIIIH TONIMIepiliK Ke3eHI KakeT OO0Jybl MYMKiH;
KbI3METKepJIep/IiH KY3bIPETTUIIrH YHEM] KaliTa Kapay *oHe KaiiTa OKBITY
Ka)KeT; )KaHa paciMJiep, *KaOIbIKTap, TEXHOJIOTHUsIIAp XKoHE OLIIM Typaibl
aKmapaT OHBIH KeJlill TycyiHe Kapall THICTI KbI3METKepJIep/IiH Ha3zapblHa
KETKI311yl THIC.

bapnvix xvizmemxepaep 3eprxaHaja O6ap KayinTep/i kKoHe ojlapMeH OalIaHbICThI ToyeKenaepal
yuiin min0emmi Kayincizdik | OUTy; Kayinci3 )KYMBIC TPOIeAypaliaphl; KayilcCi3MiKTI KaMTaMachl3 €Ty
JHCoHe KOp2aHbvIC OOUbIHWA | TIapaNaphl; TOTEHIIE JKaFAaiiapra JailbIHIBIKTHl KAMTaMAaChI3 €Ty KOHEe
OKbIIMY. JIH KOIO.

ISO 35001:2019 cranmapThiH, KbBI3METKEPJEPIIH KOFaphl CEHIMIUIIT MEH
KY3BIPETTUIII KaruJgaTTapblH KOJIIaHy HETI31HAE KOPOHABUPYCTHIK WH(OEKIUSFa >KOHE
Oacka aypyiapra OalJIaHBICTBI 3€PTXaHAJBIK OHOJOTHUSUIBIK TOyeKeIaepal OacKapyablH
TUIMJILTIT] O1pKaTap FRUIBIMH MaKajaiapaa kepceruireH [72, 73].
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10-19PIC.

TakpIpbin. bruoorusielk Toyekenaepai Oaranay.

MakcaTt. buonorusuiblk Toyekenaepai Oaranay KyHeciH IoJesjey, OHBIH IIIHJE
aKIapaT >KHHAy, TOYCKCIJIepai Tajjay, ToyeKelaepai Oakpliay CTpPaTeTHSICBHIH 93ipJey,
ToyeKeIAep/Ii OaKpUIay IapajlapblH TaHIAy KOHE iCKE achIpy, TOyCKeIACp/Ii Oaraay jKoHe

oJIapJibl OaKbUIAY HIapaiapsbl.
JIopicTiH KbICKAIIa Ma3MYHBI.

Toyekenai G6aranay — Oy maToreHal OMONOTHSUIBIK areHTTEPMEH J>KYMBIC ICTEy

KE31HJIe TYBIHJANUTHIH TOYCKeNIepdi, COHJIamn-
aK 3epTXaHaJaH THIC dCEp €Ty JKOHE/Hemece
Oocaty orneyeTiH OaraJalThIH Ke3eH-Ke3eHMEH
XKYPETIH mpo1iecc.

3epTXaHaJIbIK OHMOJOTHSUIIBIK TOYEKEI Il
Oaranay JicTeMect XanbIKapaJbIK
OMOKayIICI3IiK KaybIMJACTHIKTAPbIHBIH
dbenepanusaceiMer Oipiece oTbIpbin, CaHmaus
VITTBIK 3epTXaHaaapbl 931pJereH 3epTXaHaIbIK
OMOKayINCI3/IIK AKOHE OMOKOpFaHbIC
ToyeKeJJIepiH Oaranay KeHIHJEr TEXHUKAIBIK
HycKayibikTa, 2014 [74], CWA 15793: 2008
[69], ISO 35001:2019 [70] xampIKapaIbIK
cragaaprrapeigga, JAJAY¥Y 2022  KbpuiFbl
3epTXaHAJIbIK KayIMci3IiK JKOHIHJIET1
MPAKTUKAIIBIK HYCKAYJIBIFBIH/IA CUTIATTaJIFaH.

Toyekenni Oaranay NpOLECIHIH 9PTYPIl Ke3€HAEpl *KUBIHTBIKTA TOyEKeN Il Oaranay

AlcnapaT mnﬂh

KYHeCiH Kypaiibl (4-cyper)

Toyekesepai skoHe oJ1apabl
O0akbl1ay 0OMbIHIIA HIAPAJIAPABI
OaraJsiay

Kypambiaga D0ona BHUPYCHl  CHSKTHI
OMOJIOTHSIBIK areHTi 0ap KaH TYTITI,
3epTXaHa KbI3METKepJepiHe, erep oiap
TYTIKTErlT KaHMEH OaljaHbICKa Tycmece,
Kayirm TOHAIPMEHII. COHIOBIKTaH
OMOJIOTHSUIBIK ~ areHTHEeH  OailIaHBICTHI
IIbIHAWBI TOYEKEJ/Al OHBIH IaTOTeHIl
CHUITaTTaMaJlapblH aHBIKTAy apKbUIBI FaHa
aHplkTay MyMKiH emec. Conpaii-axk,
OMOJIOTHSUIBIK ~ areHTTI  KOJAAaHATHIH
mpoueaypanapabl — TYpJepiHEe  KOoHE
MpoLeypaiap )Kypri3iieTiH opTara Ha3ap
aymapy kKaxker. Toyekenai Oaramay
OpKalllaH CTaHIAapTTHI XKOHE JKYHETl Typae
KYprizimyi kepek [12].

Toyekenaepai capanray

0_0

Toyekennepai 6akbpLIay
O0OMBIHIIA IIAPAJIAPAbI
TaHJIAY KIHE JKYy3ere acbIpy

Toyekennepai 6akbLIay
0OMBIHIIA CTPATETUSIHBI
sipJiey

4-cypet — buosorusisIK Toyekenai Oaranay xyieci
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Toyekeni Oaranay >KyHeCiHIH HEri3r1 acneKTuiepl 3-KOChIMIIaaa KOpCeTIITeH.

AKNapaTt ;KHHAy MBIHATAPABl KaMTUIBL: 3epmMXAHAOd HCOCNAPIAHRAH HCYMbICIAP
(mbicanvl, npoyeoypanap, HcabobiKmapmeHr Hemece HCaAHyapiapMeH HCYMbIC), HCYMbICIbL
OPBIHOAIMbIH NEPCOHANObIY, KY3blpemminici;, OuoazeHmmiy KOHYeHmpayuscol MeH Kojiemi
JHCOHE OHBIMEH JHCYMbIC icmey KepeK bIKMUMAL UHDEeKYUSIbIK Mamepua, UHpeKyusHobly
Oepinyi MyMKiH 24#con0apul, UHGEKYUsIbIK 003a, HCYKKLIUMDBLK, OUOA2eHMNeH HCYKMblpY
Ke3iHOe2l UHPDEeKYUAHbIY aAYbIPIbIRbL, HCepeilikmi dcepiepoe muimoi npopuiaKmuKaivly
JHCoHe mepanesmik wapanapovly OO0Lybl, 3epMXAHAOARbL HCIHE CLIPMKbL 0pmMaoadvl
MYpPaAKmulivlK, 3epMXAHA NEPCOHANILIHBIY, ODUOA2EHMKe Ce3IMMAOblebl, OHbIY 300HO30bIK
aneyemi, JHcepeinikmi MYpeblHOap apacvlHOad OUOA2eHMMIy YHOEMUKACHL, HCAOObIK NeH
aumapam Jcyuenepiniy icmeH wbley Jcuiniei (Mblcanvl, 2JeKmpMeH HabOblKmay,
UHDPAKYPBLILIM JicaHe bacKa Jncylienep).

JKana nemece Oenrici3 OMOIOTHSIIBIK areHTTEPMEH JKYMBIC ICTETSH JKaraaaa: yieini
aneam NayueHm mypanvl MeOUYUHANLIK Oepekmep, dNUOeMUONOSUAILIK —OepeKmep
(aypyuwanovlk nem onim Oeneeui mypaivl Oepekmep, UHOEKYUsHbIY O0aNcamovl depiny
24CON0apbL, aypyoviy epuLyi mypansl 6acka oa 3epmmey oepexmepi),; YaciHiKy eeoepaghusanvly
wbley meei mypanvl aknapammsl CYpay Kepex.

Toyekennepai Tanaay MbIHaIal MaKcaTTap/ia *Kyprizuieal: o6uoazenmmiy acep emy
JicoHe/Hemece  bocamy  bIKMUMANObIRbIH — JHCOHEe  OCbIHOAL  OKURAHBIY  CANOAPLIHbIH
AybIPILIZLIH AHBIKMAY, OPLIHOAIAMbIH HCYMBICMbIY 0ACMAanKbl mayeKeliHe bIKMUMAaioblK
neH canoapovly Kalau acep ememiHiH aHblKmay, mayekenoepoi Oasanay 0OapblcblHOA
ANILIHEAH HCUHANRAH AKNapam He2izinoe Oyl mayekenoepOiy KONalbliblebl Mypansl uleuim
KaOvl10ay — MIEIIIM HET13/IeNITeH KOHE KaH-KaKThl KY)KaTTallybl KEPEK.

buoarentTiH ocepiHe kKoHe/Hemece OocaThUIyblHA OaWIaHBICTBI  MHIIMACHTTIH  YKOFapbl
BIKTUMAJIJIBIFBIHA KOHE OCBIHJIAW OKUFAHBIH CAJJIAPBIHBIH AaYBIPIBIFBIHA dCEp €TeTiH (haKkTopiap:
a’po301U3aYUARA  OAUIAHBICMbL  3ePMXAHANBIK  IC-Wapaniap (Mulcauvl, COHUKAYUS, 20MO2eHU3ayus,
yenmpughyzanay), mecemin 3ammapobvl KOJI0AHY2a OAULAHBICIbL 3ePMXAHANBIK IC-UaApanap, HCymolcmol
OpPLIHOAUMbIH  Kbl3MemKepaepOiy, KY3blpemmiliciHiy mMoeMeH OeHeelll, JKON02UANbIK MYPAKmMblLIblebl
HCO2Apbl OUONOUANLIK a2enmmep,; 9NeKMp IHEePUACHIHbIY AAUbIKCbIZ0bI2bl HeMece HCemKINIKCi30iel,
3EePMXAHANBIK YU-JICAlLIap MeH UMAapam JiCylelepiniy KaHa2ammaHapablKcobl3 HCagoativl, HeabObIKmMblH
OYpbIC AHCYMBIC icmemeyi, aya-paublHbly KONAUCbI30bIRbIHAH OO0NAMbIH 3ANAT HCIHE IHCIHOIKMeEp MeH
KeMip2iumepoiy 3epmxanaea Kipyi.

Oxufa OpbIH ajFaH >KaFjailla OHBIH ayblp 3apJanTapblHa ocep eTeTiH (akTopuap: memen
UHGeKYUATBIK  003A; IHCORAPbL  JHCYKKbIUMbBIK, HCO2APLL  AYVLIPILIK JHCIHE ONiM  0apediceci;, muimoi
NPOPUIAKMUKATLIK  JCoHe eMOIK  apandacy wapaiapblHuly Wwekmeyii Koaxcemimoiniei, ce3imMmal
Xanelkmoly Kenwiiniei (OHblH [WiHOe Jicogapbl mayexel mMoObIHOAbl 3epMXAHA  KblsMemKepepi),
IHOEMUKATILIKMbBIY OOAMAYbl (MbLCAILL, IK30MUKALLIK AYDY).

blktuMan OKHUFaHBIH KOFaphl BIKTUMAIJIBUIBIFEIMEH JI€, ayblp 3apAanTapbiMeH je OaillaHbICTHI
dakTopnap: OuUOI0UANLIK aA2eHmmIH JHCOLapbl KOHYEHMpAYusacbl Hemece Kolemi, UH@eKYusHulH aya
ApKbLIbL MAPALYbl.

bacTtankpl koHe KoJaiiabl TOyeKeNJIepiAl aHBIKTay, COHJai-aK KaJIbIK TOYyEeKeIl
aHBIKTAay ©T€ MaHbI3/IbI.
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Bacrankpl Toyekei. Toyekenai Oakpliay mapaiapblHCHI3 )KYPri3UIEeTiH 3€PTXaHAIBIK KbI3METIICH
HEMece paciMaepMeH OaiIaHbICTHI TOyEKel.

Konaiisibl Toyeken. Komaiibl Jen caHaIaThIH JKOHE JKOCIApIaHFaH ic-mapaiapiblH KYTUIETiH
Maii1achlH €CKepe OTHIPHII, dKYMBICTBI )KAJTFACTHIPYFa MYMKIH/IIK OCpPETiH TOYEKeN JeHIeHi.
Kanabik Toyeke. Toyekenni 6akpuiay OOWBIHIIIA MYKHSAT 1PIKTENTSH IIapajapabl KOJITaHFaHHAH
KEWiH KanaThlH TOyeKeNl. Erep KaJIblK TOyeKeN KOJalchl3 OoJica, ToyeKkenai 0aKpiay KOChIMIIIA
IIapanxapbiH KOJJIaHy HEMECe 3epTXaHaHbIH JKYMBICBIH TOKTATy KaXeT 00JIybl MYMKIiH.

Bacranksl Toyekesai anbiKTay. )KHaNFaH aknapaT YChIHBUIFAH TOyeKeNal Oaranay
MaTPHUIACBIH KYPY apKbUIbl HAKTHI YKaFJalJlarbl TOYEKeNl JTOPEKECiH (MbICaJbl, TOyEKel
BIKTHUMAJIJIBIFBI MEH ayBIPJIBIFBI) aHBIKTAY YIIIIH NMaiaaaanbutysl kepek (5-cyper).

AysbIp Oprama Korapsl _

Ocep ety/Gocary Oprama Temen Oprama Korapbl
cajlgapbl
Eaxeycis _ Temen Oprama
MasioBeposiTHO MyMKkiH blkTuman

Jcep eTy/00caTy BIKTHMAJIbIFbI

S-cypet — Toyekenai Oaranay MaTpHUIAChl

bacrankel Toyekeni OaramaraHHaH KeiiH, OYJ1 TOYEKENIH KYMBICTHI JKaJFacThIPy
YIIIH KOJIAMIIBI €KEHIITTH aHBIKTAY KaXKeT.

KyMbIcTapapl KaldFacThlpy JKETKUIKTI Kayilci3 Jen caHay YHIiH Oakpliay
KOPCETKIIIIH OPHATY YIIIH KOJANJIbI TdyeKeJIi aHBIKTAay KasKkeT, 0acTalKbl TOYEKEN I1H
MOHI O/IaH TOMEH OOJYbI THIC.

Komaitnel  Toyeken  aHBIKTAJFAaHHAH MaHBbI3/bI: KYMBIC MYJIIEM
KEHiH, Ke3-KeJreH OacTamKbl ToyeKelaepal JKYPri3iMereH Xaraii/ia fana ToyeKerni
KOJNAMIbl JIeHTelire Neiin TOMEHIETY KOHE WOIGIFLII JE0H0 R, (o

JKYMBICTBIH KaylICl3 KaJFacyblH KAMTaMachI3 AT ZRIEYESS ALK
¥ H Kdy y K TOYEKEAEP/IIH KOJIalbl, OaKbUIAaHATHIH

€Ty YIIIH OHBI 0aKplJIay CTPATETUSACHIH JKacay HeMece KONAiiChI3 €KEHIiH  aHBIKTay
KaXerT. OJIapABl  TANMAYABIH MAaHBI3IBI  O6JIiri
Toyekeani OakbLiay CTpPaTerusiChbiH 00JIBII TaObLIABL.

sipaey. Toyekenmi Oakpuiay CTpaTETHACHI
MBIHAJIAPIbl AUKBIHAANIBL: 0Cbl moMeHOemyeae Kol HCemKiszy MaKcamuvlHoa Nauoaianbliybl
MYMKIH wapanapoviy mypiaepin MiHOemmi mypoe Kopcemneu, Micoll Oepiimeumin
mayexendepoi azaumy yuin maian emiiemin mayekenoi OaxKwvliay wapaiapvl CUNAmMbIHbIH
Jrcannvl  bageimol;, JHcepeinikmi cadaunap KoHmexkcminoe Koioa oap pecypcmapobl
nauodananyobl ecKkepe OMmulpbln KOJ JdHcemKizyee 001a0bl; OPbIHOANAMbIH HCYMbICKA Ke3
KeJleeH KapCoblIblKMbl a3aumyaa Komekmeceoi (Mulcalbl, muicmi myooeni mapanmapoviy
mayexkendepoi  KaOuli0ayvlH  eckepeldi)  JicoHe — Kouoay — any2a  (Mblcaibl,
YAMMbIK/XANbIKAPATLIK, pemmey Op2aHOapblHbly MAKYI0AyblH aly);, YUbIMHbIH JHCANNbL
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MaKcammapulia, Minoemmepi MeH 60pblUMAapbIHa Catikec Kenedi JdcaHe mabblcKa bIKNAl
emeoi (A2HU, XANLIKMbIY OEHCAYIbIRbIH JHCAKCAPMAObl JicoHe/Hemece OUOKayincizoikmi
apmmulpaovl).

Toyekenai TOMEHAETY CTPATETUACH 4-KeCTeIe KOPCETUITEH.

4-kecte — Toyeken il TOMEHAETY CTPATETUsChHI

Crparerus Mpican
Koo KayinTi »xoro: OenceHai emec OHMOAreHTTI KOJJAHY; 3HSHCHI3
AJIMACTBIPFBIIITHI KOJJIAHY.
Toyekenni a3aiiTy: aicipereH HemMece a3 JKYKHajlbl OHOareHTKe aybICTBIPY;
Tomenoemy nemece KOJIZIAHBLIATBIH ~ KOJCMII/TUTP  MOJIICpiH  a3aiTy; MPOLEIypaHbI
ayvlcmuipy KAyiNTUTIrT TOMEH Mpoleaypara ©3repTy, MbICAIbl, KOPEKTIK OopTajaa

©CIpYiH OpHBIHA TTOJMMEPa3Ibl TI30€KT1 peaKIUsIHbI KOJIJIaHy.

KayinTi okmaynay: keine, ocipece KIMHUKAIBIK JKaFaaiiia, KayinTi KOk
Oxwaynay KOHE a3aiTy MyMKIH eMecC, COHJIBIKTaH OMOareHTTi (areHTTep 11) OKIIaynay
Kepek (MbIcaibl, 0acTanKbl OKIIayJiay KYPBUIFBICBIHIA).
KpI3MeTkepiepai/Kopiiaran  OpTaHbl KOpFay: HWHXKEHEPJiK Oakpuiay
Kopeay (MBICcabl, OWONOTHSUIBIK —Kayirciz3mik  Ookcraper); KKK  kommany;
KbI3METKepJiep/i BaKIIMHAIUsIIAY.

OKIMIITIK OaKbUIayAbIH JKOHE OHMOKAyirci3mik OaFmapiaMachlH THIMII
OackapydblH OONybl, MbICANBl: KbI3METKepiep ycraHateiH TMIIIT,
Catikecmenoipy KayinTep, ToyeKeaep >KoHe oJap/bl OaKplIay >KeHIHET1 Iapaiap Typajibl
TricTi xabapnama; TicTi OoKbITy; aHBIK COII; opHaTBUTFaH Kayilci3Iik
MQJIIEHUETI.

Toyekenni OakplIay mapajapblH TaHAAay KoHe icke acbipy. Kem xarmaiina
ToyeKeNIl Oakplaay KeHIHJEr KaKeTTl Iapajap/JblH CUIAThI ablH aja alKbIHIaTaabl,
TOyeKemAl OaKbuIiay XOHIHAETI CTaHIaApPTTapblH MUHUMYM XUBIHTHIFBIMEH O€NTiICHEeI
(MBICANBl,  XaNbIKAPAJIBIK  JIGHTEHZE O3bIK  TIKIPUOEMEH,  VITTHIK/XaTbIKapaJIbIK
HOPMAaTHUBTIK epeKeJIepMEH TaHbUIFaH). Ajaiia, keioip xaraainapaa Toyekenal 0akpuiay
CTPATErusAChIH THUICTI TYpPAE >KY3€re achlpy YILIH
aHBIKTAJIFAH TOYCKEJIH CHUMaThiHA, KoJjjga Oap

.. B 3epTXaHaJ'IBIK KYMBICTapAbIH
pecypcrapra  JKoHe 0Oacka @  JKEPIiIIKTI KONNILII  TOyeKeldaep  TOMEH
Karjadinapra OalJIaHBICTBI OHBI OakKbliay VILIH HeMece oTe TOMEeH GOJIaThbIH Heri3ri
QpTYpJIi mrapajap KOJJaHbLTYbI MYMKiH TajanTapabl KOJIJaHA  OTBIPHIII

EH kul  KOJJAHBUIATBIH  KYLICUTUINEH Kayilci3  OpbIHAQIYBl  MYMKIH.
OakpUiay ImapanapelHblH  Keioipi  JUIY 2022 3eprxaHabK AKYMBICTAP/IBIH

KelOip Typiepi opTama Hemece
YKOFaphbl 00TyBI MYMKIH
TOyeKeNnaepal Kayimnciz —Oackapy

KbUTFbl  [IpakTUKaNBIK  HYCKAyJIBIFBIHBIH — 4-
OOIIIMIHIIE ETKEN-TEMKENIII CUTIATTAIFaH.

Tayexenni 0aKkbLIay JKOHIHeri YIIIH 5KOFaphl O0aKbuIay IIapaapblH
mapajgapiabl icke acbIpy KaJIbIK TJyeKeJsai Ka)KeT eTel. 3epTxaHabIK
TOMeHJeTyre  OarbITTaJFaH. Toyekennep/l ARCIATIIETT P IIE, (BM0 e Mlen Tl T
Oakpliay IIapanapbl TaHJAJIFaH TOyeKelaepi KOFaphl _ Toyexeaaepre

6aI/IJ'IaHI)ICTBI, aC1peECe arraTThl
OakpIay CTPATETUSACHIH XKY3€re achbIpyFa BIKIAJ .

.. . . canjapra OallJIaHBICTHI,

€TETIHIHE KO3 JKETKI3y YIIIH Kap>KbUIAHABIPYFa, e oKmIayay

KaOJpIKTapra, KayilCI3MiK JKOHE  KOPFaHBIC LIApaNapblH KaXeT eTef.
KpUTEpHIIepIHE TUICTI TalAay KYPri3ulyl Kepek.
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Ochbiran 0aWIaHBICTBI, MAaHBI3IBL: JHCADOLIKKA MEXHUKANbIK Kbl3Mem Kopcemyoi
manoay; COII sxcacay nemece socanapmy; mayoaiean wapaiap HCymvlcmapovbl OpblHOAY
Yuin mayexenoepoiy Ko3i 60abin madblIMAYblH KAMMAMACHI3 emy, OUON02USIbIK emec
Kayin paxmopaapwin (dcuhas Hemece sHcabOvIKmbiy OU3aliHbl) JHcane m. 6. ecenxe any. biaim
alyHIbLIapFa KapacThIPhUIATHIH KYXKAaTTa 3epTXaHaAIbIK KbI3METTIH MbICAJAapbIMEH, OJIap bl
OakplIay JKOHIHJAET1 THICTI Iapanapbl KoJJgaHFaHHAH KeHIH OacTamKbl KoHE KaJJIbIK
TOyeKeJIJICPMEH YChIHBLIABI [12].

Toyekenal Oakpliay IapajapblH TaHJIaFaHHAH JKOHE OCEKITKEHHEH KeWiH OJiapJIbIH
MakcaThl, (PYHKIUSIAPHI )KOHE KOJJAHBUTYBI Typajbl akmaparT, oJiap JYPHIC KOHE THIM/I
KOJIIAHBLTYBI YILIH, OapJIbIK KbI3METKEPJIEPAIH Ha3apblHA KETKI31IY1 KEPEK.

Tayekesaep Typajbl Xadapaap eTy 3epTXaHa KbI3METKepJIepiHe 3epTXaHaia 03 poiiH Kanai
OpBIHAAY KEPEKTITl Typalsibl CaHajbl TaHIAy jKacay VIIiH, COHIAi-aK TOYSKEJi a3alTy.IbIH
THIM/II CTpaTeTUsIapbIHA HET13ACITeH COTTI KAYINCI3IIK MOJACHUETIH KYPY YIIIiH 6T¢ MaHBI3/IbI.
CoHbIMEH KaTap, aKnapaTTaHABIPYAbIH TUIM/II TOKIpHOeci Ke3-KeJreH OKUFaap, jka3aTaibiM
OKHUFajap HeMece ToyeKenaep/i Oakpliay IIapallapblHbIH THUIMCI3JITT Typalibl ecen OepyiH
THUICTI TETIKTEpiH KYpyFa KemekTeceai. Toyekenaep Typansl xabapiay 3epTXaHaHbIH PETTEYIII
OpraHjiap MEH Kbl JKYPTIHIBUIBIK CHSKTHI CBHIPTKBI MYJAJENi TapanTapMeH KapbIM-
KATBIHACBIHA J1a MAHBI3IBI POJI aTKAPAIbI.

Toyekeanepai Taamay :KoHe TIyekesaepai Oakbuiay mapajiapsl. Toyekenai
Oaranay/iaH KediH OHBI YHEMI KaiTa Kapar, KaKeT OOJIFaH JKar/iaiijia e3repTyJep €Hri3y
KaXKeT.

Toyekenre ocep eTeTiH, COHABIKTaH OHBI KaiTa Oarayiaybl KQKET €TETIH OpEKEeTTep
HEMeCe OKHUFaiap MbIHAJIAPABI KAMTHUIIBL: OUONOUSIbIK deeHmmepoe2i e32epicmep Hemece
KOJIOAHbICMAgbl  OUONIO2UANBIK A2eHmmep Mypaibl JHCAHA aKnapam, KblsMemkepep
KYPAMbIHOAZbL, Npouedypailap meHn madxcipubenepoezi, 3epmXaHAIblK HAOObIKMApOAdsl
o32epicmep; XalblKapavlK, YAMMulK Hemece auMaKmulk HOpMAmuemix epedicenepoei
Hemece HYCKayIblKmapoazvl e32epicmep, aypyiapobly YIMmulK HeMmece aUMAaKmblK
Mapmebecindeei o32epicmep (aypyobly IHOEMUSIbLIbIEbL HeMece JHCOUbLIYbL), HCAHA
MEeXHOI02UANbL eH2I3Y; 3ePMXAHAHBI AYbICMbIPY HeMece Katuma Kypy; OKUd, Hca3amaiblm
OKUA, 3epMXAHANbIK UHQDEKYUs Hemece 3UAH KelImipy bIKMUMAanioblebl aHbIKMAIEaH Ke3
KelleeH OKuea, my3emy JicoHe/HeMece ecKepmy apeKemmepiH aHublKmay dicoHe/Hemece
Jcyseze  acvlpy;, NAUOANAHYWBLIAPOLIY — NIKIpAEpi; RbLILIMU  JHCIHE  AHLIKMAMALBIK
aknapammaoi Mep3imMOi WoJry.

TwuicTi paciMuep Toyekemnal 6akbuIay MapatapbiHbIH iCKE aCBIPBUTYBI MEH CEHIMIUTITIH
KaMTaMachl3 €Ty VIIiH FaHa e€MeC, OJIAPJbIH TYPAKTHUIBIFBIH KaMTaMachl3 €Ty YIIIH e
eHT1311yl THiC. [c-1mapanapIbiH THIMIUTITIH TPOLIECTEP MEH Ky>KaTTaMaHbl TEKCEPY, MOy
YKOHE ayJWT JKYPTi3y apKbUIbl pactayra 6omaapl. Toyekemnmi O6aranay 9/IeTTe JKbUI CallblH
YKOHE/HeMece OKUFaJiaH KeHiH KYpri3inyl oHe KalTa Kapalybl Kepek.

Erep aceipa Oaranay akrajica, Kejieci KagaM — Toyekenjepii Oaranay MpOIECiHIH
OacpblHa KalTa opaiy, OHJa HaKThl ©3repiCKe OalJIaHBICTHI JKaHA aKmapar >KUHAIAJbI,
TOyeKeJJiepJl Kadta Oarajay >KYpriziieal koHe ojapabl Oakbuiay OOMBIHINIA IKaHA
niapanap/bl €Hri3y KaKeTTUIIr allkbiHaananael. Toyekenaep/ai OaranaynblH Oy Y3I1KCI3
UK 3epTXaHa KYMBICBIHBIH OYK1JI KE3CHIH/E JKaJIFacaibl.
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11-JIOPIC.

Takpipbin. buonorusnelk Toyekenaep/l OakpUiay: MKEKe KOPFaHBIC Kypaslaphbl,
KOPFAHBIC 3€PTXAHAJIBIK XKAOABIKTAPhI, KAIJIBIKTAPMEH KYMBIC 1CTEY, OMOMaTepHUaIbl ay,
cakrTay >KOHE TachbIMaiiay.

Makcat. buonorusnbslK Toyekenaep/l 0akpuiay mapajapblH Oaraiay, OHBIH 1IIHAC
KKK, KOpfaHbIC 3€pTXaHAJIbIK JKaOJBIKTapbl, KaJJIBIKTADMEH JKYMBIC  ICTEY,
OroMarepuaiibl alny, cCakray KoHE TachIMaiiay.

JlopicTiH KbICKama Ma3MYHBI.

Keke kopranbic Kypaaaapbsl (ZKKK) — kbi3MeTKkep 031 )KOHE 031 KYMBIC 1CTEHTIH
OMOJIOTUSUUIBIK areHTTEep apachlHAa KOCBIMIIA TOCKAYbUI >Kacay YIIIH KHETIH KHIMIEP
YKOHE/HEMece KHUIMJEp >KUBIHTBIFbI, OYJI areHTTEpHAiH 9Cep €Ty BIKTUMAJIIBIFbIH a3aiTy
apKbUIbI TOYEKEJI1 TUIM/II OaKbUIayFa MYMKIH/IIK Oepei.

KKK  MbiHamapael  KaMTHABL:  3epMXAHANbIK  XAAam/KUiM, KOP&aHbLC
Kocmiomoepi(kombune3onoap), asax Kuim, Kojean, Ke30i (Kopeanvic Ke3indipici, Oem
KAIKAHOAPbL) HCIHE MBIHBIC ALY HCONOAPBIH (XUPYPSUAILIK MACKALAP, Pecnupamopiap)
kopaay xypandapol. KKK Tanmay OMOJIOTHSIBIK TOoyeKeaep i Oakpuiay IIapajapbIMeH
aHbIKTaIaap! [12].

Kopranbic 3epTXaHajibIK KaOABIKTApPbl. Ad’pO30JbACP/iH Maijia OOTybIHBIH
YKOFapbl TAyEKENAEpIH Oakbulay >KOHE JKYPri3UIETIH >KYMBICTApIbl 3€pTXaHaHBIH Oacka
allMaKTapblHaH OKIIAyJiay YIIIH €H >KWl KOJJAHbUIATBIH KaOJbIK OacTamnKbel OKIIAyJay
KYPBUIFBUIAPHI — OMOJIOTUSIIBIK Kayincizaik kopantapsl (BKK). (5-kecte)

Backa 3epTxaHaJjbIK ka0AbIKTap (TaMIllybIpJiap, HeHTpudyrasap, TOHA3BITKBIIITAP
MEH MY3JIaTKbIIITap xoHe T.0.). TMIIII THiMai KoJiaHy KoHEe caKTay Ke31H]1€ 3epTXaHaJIbIK
KaOJBIKTHI  Kayinci3 Majasiany OWOJOTHSUJIBIK ~ areHTTEPMEH  KYMBIC — ICTEHTIH
KbI3METKEpJIEpre acep €Ty MYMKIHIITIH azaiiTyra kemekTtecesl. JKaOabIKThl Maiiianany,
TEXHUKAJIBIK KBbI3MET KOPCETYy, BaJIUAaIlMs/Kamuopiey poaciMaepl KoHE OJapJblH
HOTHKEJIepl CUNaTTaNIFaH ka3z0anapsl Kyprizy Kaxet. ¥ 2022 xbunrbl [IpakTukanbik
HYCKAYJIBIFBIH/IA 3€PTXaHAJBIK Ka0AbIKTapMeH xkyMbIc Ke3iHae TMIIII Typabl TObIFbIpak
kenTipiaren [12].

Kanapikrapmen  skymbIc  icTey.  3epTxXaHalblK  KaJABIKTapIbIH  OpTYpIIi
CaHATTAPBIHBIH KbICKAIlla CUIIATTaMAachl JKOHE OJIapAbl OHJEYI€ KATBICTHl YCBIHBICTAp 6-
KecTe/e KeNTIPIITeH.

JleKOHTAMUHAIMSA — XUMUSUIBIK JKoHE/HeMece (PU3MKAIBIK Kypaiaap apKbUIbl OeTTeri Hemece
00BEKTIJIerT eMipIeH OMOJNIOTUSIIBIK areHTTepAiH Hemece Oacka KayilTi MaTepuaiiap.IblH
CaHBIH AJIJIBIH aJla OCNTIJICHTeH JICHIelTe IeHiH a3aiTy.

Je3undexknusnay Kypaaaapbl — OeTTepie HeMece CYHBIK KalJIbIKTapAa eMiplleH
OMOJIOTHSUTBIK areHTTep/Al JKOloFa Kabuterti areHTTep. ONapAaplH THIMAUNTT XUMHUSIIBIK
3aTTap/blH KacHeTTepiHe, OHbIH KOHIEHTPAIMAChIHA, CaKTay MEp3IMiHE YKOoHE OMOJIOTHSUIBIK
areHTIeH OalIaHbIC yaKbIThIHA OaliaHbICTHI. Jle3nH(MEKIns — o/1aH 9pi KaylIci3 eHaey HeMece
naiiianany yIIiH 3aTTapAaH Hemece OeTTepJieH eMipIIeH OHOJOTUSAJIBIK areHTTepl KO0
MPOIEC.
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S-kecTe — bacTankpl oKlIayjay KYpbUIFbUIAPBIHBIH TYPJEpl MEH CUIaTTaMalIaphbl

bacrankel oKmayJay

KYPbLIFbLIAPbIHbIH Heri3ri cunarramasnapsl
TypJiepi
I B Aya KipeTiH amblUIaThIH aJAbIHFBI JKaFbl Oap KopamTap, omepaTop MeH
(-Blfsﬂffzeplf)fj,HaﬂapHHﬂa KOpIIaFaH OpTaHbl KYMBIC  Ke3iHJe ‘ }Iaﬁna 6oi1aTLIH JKYKITAJIbI
Kol 1aHbLIab1) a5pO30Ib/IEP/ICH KOprayFa apHaJ'IFaH..BeJ'IEIJ'Il o0ip xarnainapna BKK Oacka
TYpJIepiHE KaparaHJia )KaKChl dKYMBIC iCTEH aslajpl.
Il-kmacc  BBK  0ip-OipiHeH cxeManapMmMeH JkoHe/HeMece aya Oepy
MEXaHU3MCPIMEH epeKIIeNeHeTiH OipHemie Typre Oemineni: Il-kmacc A2
I B tunTi Hemece eyponaislk ctanaapt (CEN 12469) xwui Konmanpliaasl. by
(B-;(IJJI; (;f?pTI)f;f{aﬂapHHI[a QUUIBIHFBL KAFI aI_HB.IJIa"'FBIH' KOpanTap aya arbIHBIHBIH KO3FallbIChIHBIH
KoILIaHbIA) KYpJemnl yiricine ue: KIpeTiH aya IIIKI CYy3rl apKbUIbl ©TETIH ayaHbIH
TOMEH/ICY aFbIHBIMEH apanacajbl. byt jkacyia JakeUIAaphl CUSKTHI dKYMBIC
OeTiHiH MaTepHalapblH, COHIali-aK KbI3METKEPJIEp MEH KOpILIaFaH OPTaHbI
KOpFayJIbl KAMTaMachl3 eTe/i.
I1l-kmacc BBK — Oys1 MaTepuanibl onepaTtop/iaH >KoHE KOpIlaraH opTajaH
TOJIBIK ~OKIIAyJayAbl KaMTaMachl3 €TETiH, QJIJIbIHFBI JKaFbl JKaOBIK
KOHCTpyKUusA. JKymbic OeTiHe KOJI >KeTKi3y Oepik pe3eHKe KOJFarTap
OpHATBUIFaH KOJ¥al IOPTTapbl apKpUIbl jKy3ere aceipbliaasl. Ill-kimace
Il-knacc BKK KOopamnTap repMeTUKaJbIK, )KeTKI31JIETIH KOHE MaiiJalaHbuIFaH aya cy3iiesl
(BSL3 3eprxananapeinna | (HEPA Hemece Ganmamarbl Cy3ri apKbUIbl) KOHE KOPANTHIH IIIIHAE ayaHbIH
KOJIZIaHbLIaTbI ) KOFapbl ©3repy JKbUIIAMIBIFBl CaKTalaabl. AyaHbIH TyCyl OOKCTBIH

CBIPTBHIHJIA OPHAJIACKaH, OOKCTHIH 1MIiHAET] TepiC KbICBIMIBI YCTAIl TYPAThIH
apHaiibl copy XYHeCIMeH KaMTaMachl3 eTijelli. Marepuaiibl Koparka cainy
XKOHE/HEMece OHBI JICKOHTAMUHAIMSUIAY YIIH KYpbUIFbUIap (Oepiiic
Tepesenepi, OaTnanpl 6akTap HeMece aBTOKJIaBTap) KOJIJAHBLTYbl MYMKIH.

I1l-knacec BKK karapwbi
HeMece Tepic KbIChIM/IbI
OKILIAYJAHFAH
3epTXaHa

(eH >KOFapFhI OKIIAYJIAY
mapajgapblH YCTaHy,
BSL4 3eprxananapsinja
KOJIZIaHbLIaTbI)

3epTXxaHaHbIH OV Typi OHMONOTHSUIBIK MaTepHAIAbl KOpIIaraH OpTaJaH
OKIlIayJayFa MYMKIHJIIK OepeTiH Tepic KbICBIMMEH >KYMBIC 1CTEHTIH TOJIBIK
XKaOBIK KOpamTap MEH KOpPFAaHBIC TOCKAYBUIIAPbl JKYHECIH OpHAaTaipbl.
Kopan/okimaynarblin KipeTiH XoHE MaiijjalaHbUIFaH aya Cy3riIepiMeH,
COHJali-aK €Ki €CIKTI aBTOKJaB, (yMUTALMUIBIK KaMepajap KoHe/HeMece
Oarnaibl 6aKTap CUAKTHI Kipic KYPBUIFbUIAPBIMEH Ka0AbIKTaJIFaH.
Omnepatop mMeH OuomMarepuan apachiHaa (HU3UKAIBIK KEeIepri >KacalThiH,
CBIPTTAH TBHIHBIC @Iy YIIiH apThIK KbICBIM MEH KIPEeTiH aya arbIHbl Oap
apHailbl KUIM KaXKeT.

3epTxaHa/ia 3epTXaHaHbl XKOHE Ke3-KeJIT'eH MaMaHJaH IbIpbUIFaH 5Ka0 IbIKThI
YHEM1 KYTII yYCTay XoHE >KeHJey YIIIH Tra3libl JeKOHTaMUHalusiay
(MbIcambl, pyMHUTaIus) MyMKIiHJIT1 Oap.

Kipren ke3ge KpI3METKepsiep >KeKe KWIMJIEPIH IIEIIiI, apThIK KbICHIMJIbI
apHailbl 3epTXaHalbIK KUiM (MbIcanbl, KoMOUHe30H), apHaiibl KKK kutoi
kepek. OnepaTop 9JeTTe 3epTXaHara KIPETIH OHE OJlaH ILIBIFAThIH Ke3/e
KYMBIC KHIMIH J€KOHTAaMHHALMSIAyFa KbI3MET €TETIH XUMMSJIBIK YLl
KaOMHACHI apKBUTBI OTE/II.

Kp13meTkeprep MeH ’KyMbIC MaTepUalJapblH 3€pTXaHaFa )KOHE 3epTXaHaJaH
KOIIipy dye NUTI03/Iepi HeMece Oepy Tepesemnepi KyHheci apKbUIbl JKy3ere
achIpbUIaIbI, Kipy KYpbUIFbUIAPHI (e3uH(peKuusiay Kypanbl 6ap Oarnalsl
OakTapsl, ecikTepl OyrarramraH Oepy Tepesenepi >koHe Ie3uH(EKIusIIay
Kyiieci HeMece GyMUralHsIbIK Kamepasiap) ke3aenreH [12].

HEPA — ayans! akran TazapTy THIMALUIIT] )KOFapbl QUIIBTPI.
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6-kecTe — 3epTXaHAIBIK KAJIJBIKTap bl 061y CaHATTAPhl XKOHE OJIap OHJECY YChIHBICTAPHI

3epTX3HaJILIK KaJABIKTap CaHATTapPbI

Onjey

Konmamunayuananbazan (ungexyusnvly
emec) mamepuanoap.

KomiMri  TypMBICTBIK KaJIJIBIKTap pETIHIC KalTa

naiananyra, Kaita eHjaeyre, )KoFa 00Japl.

Konmamunayusananzan mecemin 3ammap
(mepi acmol UHbEKYUALAPDL YULIH UHETED,
cKanvnenvoep, NbluaKkmap HcoHe ublHbl
CbIHLIKMApbL).

Kakmarsl Oap TecilyaeH KOpFajfaH KOHTEHHepiepre
KMHAIBIN, BIKTUMal KOHTAMHMHAIMSJIAHFAH PETiHIe
Kapalybl THIC.

Kaiima naiioananyza nemece xatima enoeyee
apHan2an KOHMAaMUHAYUsIAH2AaH
Mamepuanoap.

AnIBIMEH JICeKOHTAMUHAIUSIIAHYBI (XMMUSUIBIK HEMece
(UBUKAIBIK), COMaH KEWIH KYBUTYbl KEpPEK; opl Kapai
KOHTaMHUHAIMsIIaHOaFaH MatepHaiap peTtinme
naiiananyra 0oJabl.

Kotibinamvln KOHMAMUHAYUATAHEAH
mMamepuanoap.

JlekoHTaMHHALUSIIAY JKOHE KOO YIIIiH 0acKa 00beKTire
TachbIMayJaFaHFa Jerin OpHBIH/A
JNeKOHTAMHHALMSUIAHYbl HEeMece Kayilci3 CaKTalybl
THIC.

Opmenemin KOHMAMUHAYUALAHEAH
mamepuanoap.

Oprey yiriH 0acka OOBEKTIre TachIMallaFaHra JeHiH
OpHBIH/IA OPTEYre HEMece Kayilci3 caKkTayFa jKaTajpl.

Kapizoe orcoro ywin cyiivix karovikmap Kopisre mibiFapap anfaplHIa JA€KOHTaMUHAIUSIIAY
(bleuMClJZ KOHMAamMuHauuAi1anean KCPCK.
CYUBLIKMBIKMAapObl KOCa AN8aH0a).

JleKoOHTaMUHAITUSTHBIH 3epTXaHaJIbIK aaicrepi: XUMUSIIBIK oe3ungexyus,

asmoxnasmay, xcazy, eaz gymueayuscel xcone m. 6. MyHnaiu agicrepmenr [12] Tonmsirbipak
TaHBICYFa OOJIaIbI.

buomaTtepuasbl aly, cakTay KoHe TAChIMAJIIAay. 3epTXaHara TYCKEH YJIT11e OHbIH
KaHJall OMOAreHT eKEeH/IIr, KalllaH >KOHE Kal JKepje aJblHFaHbl HEMece JIaibIHIaIFaHbl
KOHE KaHJall ChIHAKTap JKOHE/HEeMece MpoueAypanap >KYpriziilyl KepekTIiri Typaibl
KOCBIMIIIA aKmapat O0TybI KEPEK.

YaruiepAid KanTaMachlH allaThlH KbI3METKEpIEpAlH Ky3blpeTtepi: kayinmep, TMIIIT
calikec Kajicemmi CAKMbIK WApaiapviH Kaowlioay npoyeci mypaivl xabapoap 60y,
ouoacenmmepoiy acepin 0010bIPMAy YULiH
CblHEAH  HeMece  2epMEemUKAlIblK — emec

_ ) Taceimaniay MaKCaTbIH/a
KOHmMeunepiepmen HCYMBIC icmey OMOJOTHSUTBIK AareHTTEpP GOIYBI MYMKiH
epedicenepin, COHOAU-aK NacmanHymeHr Kypecy 3ePTXaHANBIK MATEepUANIAp KYKHAJIbI
YuLin oe3uH@exyusniay KYPanoapvim maTepuaiap  OONbII  CaHanajbl:
nauoanamy epexcenepin Oiny JHcoHe Koa0auy. ARISHRIEIEL, - AR BENESS SRR

Kantama Oy3plnFaH >karpaiiga yiriuiep

TepMETUKANIBIK ~ KOHTEHHEpre  CaJibIHAJIbl.
KantamanblH  TYTacCTBIFBIHBIH  OY3BUTYBI
XKOHENTYIII MEH Kyphepiepre xadapiaHysbl
KepeK.

Ynaruiepre  HeMece — epeKIIeNIKTepre

cypay caity O1aHKiIepi 3aKbIMIaHYIbl HEMECe

JacTaHyIbl OOJIIbIpMAy YIIIH Cy OTKI30E€HUTIH KOHBEPTTEpre O6JieK OpHAIACTBHIPHUIAJIBI.
Yaruiepain kenm MeJiepiH KaObULAAMTBIH 3epTXaHajapaa yaruviepai KaObuijay YIIiH

YJriiepi, JKYKTbIpFaH JAeHe OeJikrepi
HeMece MylIenepi KaHe Tipi dJcipereH
BaklIMHANAp HEMece YKcac eMIiK
OHIMJIED CUSIKTEI OHMOIOTASIIBIK
enimaep; ['TO, erep omap amammapaa
HeMece  JKaHyapiapaa — WHQEKIus
TyJlbIpa ajaThiH 0oJIca.

apHaiipl OeIMesep HeMece aiiMaKTap 00JTybl YCHIHBIIAIBI.
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Yarinep KOHTEHHEpJepAe CakTalybl KEpeK, oJiap: VJa2iHI OpHANAcmulpy YudiH
JIcemKinikmi Gepikmici, mymacmoievl JHCoHe KojaeMi oap, Oypanoanvl Kaknakmapwvl 6ap
mymikxmep CUAKMblL OYPblC OPHAMBLIEAH KAKNAKNEH Mblebl30aN2aH, NAACMUKIEH
Jrcacanean (Mymkin 60Jca); Kanmamanvly ColpmblHOA OUONIOSUSILIK MAMEPUANOAp HCOK,
catikecmeHIIpYOi Jicenindemy Yuiin muicmi mypoe manoaianyvl Kepek, dHcaHe Kaxcemmi
cakmay mypiHe calKec Mamepualoau odcacan2ad. YJATUIepJl a30TThIH CYHBIK/OY
dazacplHaa caKkTay Ke3iHae caK 001y Kepek.

Yoarinepal amy >koHE cakTay YIIIH KYIICHTIreH Oakplaay IIapanapbl KoHe/HeMmece
MaKCHMaJbl OKIIayjay Iapajapbl MbIHATApAbl KaMTUABL yieinepoi (bepyee Hemece
maculManodayea apHaiean KoHmeuHepaepoe OpHANACMbIPLLIZAH) aulyobl 0acmankol
OKWAYNIAY KYPbLIRbICLIHLIY [WinOe dcone/Hemece Kocvimuia KKK naudanany apxvine
apHativl  OKbIMbLIZAH — Kbl3MemKepiep OpbIHOAaobl, Cakmay OpblHOAPbIHA —PYKCaAm
wieKmenze HexypaviM Kamay Xammamaniapovl KoN0auy, Mblcaibl, yaziiep ceHimoi mypoe
ApHatibl MOKA3LIMKLIUMAPOQ, MY30AMKLIUMAPOA HCIHE CYUbIK A30Mmmbl KOUMAIapod
cakmanaovl, o1apea mex yaKiiemmi KblzmMemxepaepoiy pykcamol oap, yiciiepoiy Kopaapul
MeH KO32aNbICbIH KAMAK ecenke Ay icane m. 0.

3epTxaHaHbIH 1IIIHE XKYKMalbl MaTepuanaapiabl, Mbicansl, bBKK-Han unkybatopra Oepy ke3iHae
MBIHAJIAP/IBI A IaIaHy KEPEK: TEPEH JKOHE TePMETHUKAIIBIK Hayalap HeMece INTACTUKTEH HeMece MeTalIaH
KacaJFaH KopamnTap, oJlaplbl THIMJI Ta3apTyFa oHe JAe3MH(eKnusiiayra O00Jalbl; MITaTUBTEPII,
OeTenkenepai HeMece TYTIKTEeP/Ii )KoHe T. 0. TYPaKThl TackIMaJIIayFa apHaJFaH apoanap.

Kyxnansl MarepuangapasiH O0ip FUMapaT mierinae 0acka 3epTxaHara Oepilyl »allbl Maiganany
OpHBIHAH ayjaK OoJaThlH MapuipyTTap OOWBIHINA Kypemi. TackiManuay KOHTEHHEpJepi OJiapIblH
Ma3MYHBIH aHBIKTAY YIIIH TaHOAIaHybl, KYIIEHTLUIreH Oakbliay mapachl peTiHie OMOJOTUSIIBIK KayiNTLTIK
Oenruiepi Ooysl xKoHe OeTTepl JeKOHTaAMUHALUSIaHYbI THIC.

Kyxnansl MaTepuanaapabl TacbIMalIayAblH Kayilci3 *oHe JKbUIIaM Kypajibl — MHEBMATHKAJIBIK
MoITa ’KyHeci — IWIMHIPIIK KOHTCHHEpJIEpAl CHIFBUIFAH ayaMeH FUMapaT HeMece KaMIyC apKbLIbl
KBUDKBITYFa apHaIIFaH aya KyObIpIapbIHbIH xkeici [12].

Kykmanel Marepuanmapasl Oip yibIMHAH €KIHIN YHBIMFa €11 1IiHIe HeMmece 0acka
esre TachiManay yiuiH «KayinTi )kykrepai Tacbivanaay skeHinaeri b¥ ¥ ycbiHbIMIapbiHa»
HETI3/IeNITeH TachIMalaay Ke3iH/e dcep eTy >KoHe/Hemece 00caTy BIKTUMAIIBIFbIH a3alTy
MaKCaThIH/Ia KYKITAJbl MaTepHalAapIsl Opayabl, TaHOANayAbl, 3aTOENT1 JKAICBIPYy KOHE
KY>KaTTayJbl peTTey YIIIH YITTHIK KOHE XaJIbIKApaJIbIK TachIMajay epexxenepl a3ipiaeH/Ii
[75].

A koHe B caHaTbIHAAFBI KYKNAJbl MaTepuajggap — OuoareHTTepai (Hemece
KypaMblHJa OuoareHTTepi Oap MaTepuaigapibl) 3epTXaHajaH ThIC TackIMalaay/a
KOJJIAaHBUJIATBIH €H MaHbI3Ael €Ki kiaccudukanus. OnapablH apachlHIAFbl HETI3T1
alBIpMaIIBUIBIK ~ TachIMajiay  OKWFachl ~ OOJFaH  JKaFjaiijla  TachIMaJlaHAThIH
OWoareHTTEp/IeH TybIHJAaFaH WHQEKIMSIHBIH caljapblHa KATBICTBI. A  CaHATBIHIAFbI

UHOEKIUSIIBIK  MaTepuasiFa Kayinm Oenrutepi Oepimeni: UN2814 — apmam  aypybiH
TYABIPATHIH HHPeKUAIBIK MaTepuas Hemece UN2900 — Tek xkaHyapsaap aypybiH
TYABIPATHIH HHQpeKUusJIbIK MaTepuaga Hemece UN3245 — reHeTHMKaJbIK

TYpJaeHaipiired Mukpoopranusmaep Hemece UN3549 — A canarbIHAarbl KaTThbl
MeIMUMHAJBIK KaJabIKTap. MyHaaili A caHaTblHOarbl  MaTepuaniap  YIUiH
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MaTepHal/3aTThIH KypaMblH/a afamaap/ia HeMece JKaHyapiapia ayblp MYTEJIEKTIK, emMipre
Kayil TOHIIPETIH HEMECE OJIIMIe€ JKEJIETIH aypy TYyAbIpYbl MyMKiH OMOareHT 6ap eKeHairi
oenruti Hemece 6ap aen OoJpKayFa Heri3 0ap. A caHaThIHAAFbl MAaTEpUA AP Ibl TAChIMAIIAY
yurin KayinTi skykrepai TacbiMajiayra apHajJdFaH Ky:KaT (KayilTi sKyKTep TypaJbl
AeKJIapanus) KaxeT, 4-KOChIMIIIA.

B nndexnusansik matepuanbiHa UN3373 — Omosiorusiiibik 3aTTap, B canarsel (agam
HEMece jKaHyap TEKTeC, JaKbUIIap MEH OHOJOTHSUIBIK OHIMIEpl Koca ajFaHia, Oacka
3arTap Hemece Marepuanmap yiriH) HeMece UN3291 — OuoMeamumHAIBIK KAaJABIKTAP
(opTypili KIMHUKAIBIK HEMECe MEIUITMHAIBIK KaJIBIKTap) KayllTuTiK Oenrici Oepinei.
TacpiManayra apHaiFaH >KYKHOAlIbl MaTepHalgapJblH Ky’KaTTaMachblMEH, KalnTaMachbIMEH
KOHE TaHOATaHYBIMEH TOJBIFBIPAK [12] TaHbICyFa OO0JIAIBI.

Kanramanein OipHerie KaOaThlH TalgalaHy — TackIMaiuay Ke3iHIe ocep €Ty
XKoHe/Hemece OocaTy MYMKIHITIH a3aiiTy YIIiH >KYKIajdbl MaTepUasblH aFblll KEeTYiH
HEMece KalnTaMaHbIH CaHbUIAYCHI3JIBIFBIH OaKbUIayAbIH KEH TapajifaH 9Jici. OJIeTTe YII
Ka0aTThl opay NPUHIMI KOJIAHBLIAABI — YII KA0aT. asvin Kemyee Hcon Oepmelumin
2epMemuKanbl Oacmankbl KOHmeuHep, 6acmankbl KOHMeUHepoeH CYUbIKMbIKMbl CIHIPY
VWiH CiHIpeiul Mamepua, azeln Kemyee H#oJl bepMelumin cepMemuKaIvlK eKinuli Kanmama,
CHIPMKBL HCABLIHOA KYPAMbL JHCAUbL e2oceli-me2dicetiii mizimi 6ap,; eKiHuli HcaHe YiHuli
CbIPMEKDLL KAbammap apacwvlHoa Kaxcem 0012aH H#ca20aioa Kypeax My3 Hemece CYUbLK a30m
CUSIKMbL CANKLIHOAMKbLUL a2eHmmepoi Ko0any2a 001a0bl, mMacublManiday Hca0auiapol
yuwin scemkinikmi 6epikmiei 6ap, cauxec UN Knacc 6 — Yoimmul scone ungexyusaivl
mamepuanoap, kanmamaroly oepikmicin kepcememin UN bencici manbananean coipmibl
Kanmama.

buonorusnelk  MaTepuanmapAbpl  CaKTayFa KOHE  TachIMaljayFa — apHalFaH
KOHTEHHEpJIEepiH YATIepl 4-KochIMILIaFa YChIHBUIFaH. KOIaHbICTaFbl epekenepre coiikec
YJIT1 Typajibl AepeKTep ONaHKiIepl, MHPEKIMUIBIK MaTepuaibl COMKECTEHIIPYTe HEMece
CUTIATTayFa HEMeCe TachIMaJIayIlibl MEH alyIIbIHBIH JKeKe 0aChlH aHBIKTAyFa MYMKIHJIIK
OepeTiH xaTTap *oHe 0acka Ja aKnmapar YChIHBUTYHI THIC.
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12-JI9PIC.

TakpIpbin. buonorusublk Toyekenaepai 0ackapyablH Ka3aKCTaHIBIK 9/1ICTEMECI.

Makcat. buonHaycTprs MEH TIpIIUTIK Typajibl FRUIBIMIAPAA 3€PTTEYJIEp KYPri3eTiH
3epTxaHajap YIIIH TOyeKeNaepAl Trpajalusuiaybl *KoHe OUONOTHSIIBIK TOyeKeIaep/il
Oackapy OarmapiamMachlH  KaMTUTBIH ~ OMOJIOTHSUIBIK — TOYEKelaepli  OacKapyablH
Ka3aKCTaHBIK 9/IICTEMECIH TaJIay.

JIdpicTiH KbICKAIIAa MAa3MYHBI.

«Kazakctan PecrmyOnukachIHBIH OMOJOTHUSIIBIK Kayirci3miri typans» Kaszakcran
PecniyonukaceiabsiH 3aHbHA cotikec, 2022 k. (10-0am, 5-6am, 13-6am, 1-T. xoHe 14-0ar,
6-1.) Kazakctan PecnyOnukaceiabie JleHcaynbiK caktay MUHHCTPI 2022 KbUTHI 5 Ka3aH[a
«buonorusJabIK Tayekeaepai 6ackapy dicreMecin 6eKiTy Typaabh» OYHPBIKTHI OSKITTI
[43].

Buosiorusabik Toyekesaepai 0ackapy ogicreMeci XalbIKThIH CAaHUTAPHUSIIBIK-
AMUAEMHUOJIOTUSIIBIK CAaMaTThUIBIFBI CaJaChIHIaFbl OMOJIOTUSIIBIK ToyeKenaepal 0ackapy
TOPTIOIH allKbIHAAM b, OHBIH 1MIIHAE onap bl Oaranay xkoHe Kazakcran PecryOnukaceinia
OHMOJIOTUSIIBIK TOYEKEIIEP Il TOMEHIETY JKOHIHET1 1c-mapanap. O maToreH i areHTTepIiH
KIKTEITy1HE >KOHE OJIapMEH >KYMBIC ICTEY Ke31HJET1 KAayINTUIIK J9pPEekKECiHE HEri3JeNreH
OMOJIOTUSIIBIK TOYEKeNIep Al rpafalusiiayra HerizaenreH (7-kecrte).

7-kecre — buoareHTTepAiH NATOTEHIUIINHE >KOHE OJIAPMEH KYMBIC 1CT€Y KE31HJErl
KAYINTUTIK J9pexkeciHe 0alJIaHbICThl OMOJIOTUSIIIBIK TOYEKEJ JICHT el
Tamanrap

Buojgorusabik

e HaTOFeH}Ii AIrCHTIICH KYMBIC
TIYEKEJI ICHI€U1

. . . 3eprxana Typi 3epTxaHaaarbl KYMbBIC
icTey JKoHiH/eri KbI3MeT p YP p a Ky

3epTxaHa MIHIETTI
|/ | TYPRE OyKia
ruMapartely  yu | TMIIII
JKalJIapblHaH
OKIIayJaHOan b1
3epTxaHa MIHIETTI
TYpae Oykin | TMIIIT koHe KOpFaHBIC
FUMapaTThlH YU | KHiM, OHOJIOTHSIIBIK
JKallmapeIiHaH Kayinri 6enriney
OKIIayJaHOan b1
| maToreHaiTik TOMTaphI, JKOHE TMIIII oHE KOpFaHbIC
(Hemece) aca KaylnTl KyKnaisl | 3epTxaHa  OYKUI | KHiMmi, OHOJIOTHSIIBIK
Yurismi (BSL3) aypynapibl - TY/IbIPATBIH I FUMApaTThil y# | KayinTi u6eJ1riJ'Iey, COHI[aﬁT
MaTOTeHIITIK TOIITApHI, | KalJapblHaH aK apHaibl KHAIM, IIEKTeYTi
a’pOTreHTIK KOJIMEH | OKILayJaHa bl pykcat,  0acKapbUIaThIH
OepisieTiHziepl KocmaraHaa KEJJIETY
TMIIII x9HE KOpFaHbIC
| MaTOreH 1K TONTAapHI, KHiMi, OMOJIOTHSIITBIK
a’pOTeHJIIK KOJMEH, COH/lai-aK | 3epTxaHa  Oykin | KayinTi Oenriney, cOHAai-
Oenrici3 maToreHMeH OepiieTiH, | FUMapaTThlH YU | aK apHailbl KUIM, IIEKTeyl

Il sxome  (memece)

Bipinwi (BSL1) MaTOTEeHILTIK TOOBI

I >xykmanel »koHEe (Hemece)
NapasuTTIK aypyJapasl
TyABIPAThIH MMAaTOreHITIK
TOTTAPBI

Exinmri (BSL2)

Teprinmn (BSL4)

oJlapFa  KaTbICTBl ~ KOITEreH | yKallapblHaH pykcat,  0acKapbUIaThIH
Kargalnapaa TUIMIL  eMJey | OKIIayJaHabl KENJeTy, Kipy OOKCTaphl,
YKOHE aJIJIbIH aJly I1apaiapsl )KOK meFabepicreri  aymrap,

apHaiibl Hayaap
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byn perre matorenaunikTiH II TOOBIHBIH maToOreHAl areHTTEpi OOJbIN TAOBLIATHIH
MUKPOOPTaHU3MJICP/IIH aTTEeHyallusIaHFaH (QJICipereH) mramaapbl matoreHaumikTiy 111
TOOBIHBIH TAaTOTeH1 OnoareHTTepine >karanapl. [laTorenauniktiH III TOOBIHBIH MaToreHIl
areHTTepi OOJIBIN TaOBUIATBIH MHMKPOOPTaHW3MICPAIH aTTeHyallusiaHFaH (dJICIpereH)
mTaMaapsl MaToreHaAuTiKTiH [V TOOBIHBIH MaToreH 11 OnoareHTTEpiHe KaTabl.

byn omic OypeiH [12, 69, 70] kapanran JI/I¥Y XxanmbikapaiblK CTaHAApTTapbl MEH
HYCKAyJIBIKTapblHA HETI3/ICITEH JKOHE TOyeKeaep/l OaranayJblH >Kallbl KaObLITaHFaH
KYHECIHIH ToyeKel i Oarayay MpoIEeCiHIH HEeri3r1 Ke3eHAepiH ycTaHabl (4-cyper).

oxicTeMe OMOMHIYCTpUsAA KOHE/HEMECE TIPUIUIIK Typaibl FRUIBIMIAPABI 3€pPTTEyTe
apHaIIFaH 3epTXaHaja OWOJIOTHSUIBIK ToyeKenaepal Oackapy OarmapiiaMachiH o3ipiiey
KOHIHACTI  HYCKAyJbIKTHI  KaMTHABL.  BHONOTHSIBIK  Toyekenmaepai — Oackapy
OarmapiaMacbiHaa KeJeci Oemimuep Oap: Ouonocusnviy mayekendepoi iwKi oOazanay,
namozeHOi buoazenmmepmen HCyMvic icmeyoi ecenke any, KAOPAblK KAMMAMACHI3 emy
JHCOHe  KblsMemKepaepoiy Ky3vipemi, Hopmamusmik Heeizoep (COIIl, adicmemenix
HYCKAYIbIKmap), QU3UKaivlk Kopaay daeMeHmmepin oackapy, Hcabovikmvl 6Oackapy
(mekcepy, cepmughukammay, Kaauobpiey, ammecmammay), MeOUYyUHaIblK Kai0blKmapobl
backapy (canumapavix epedicenepoi cakmay [76]); mamepuanoap, HcaboviKmap,
UHDPAKYPBLILIM - dneMeHmmepl  (dHcendemy, cymMeH  JHcabovikmay, Kapi3) — JicoHe
Oe3uH@ekyuanay Kypanoapsl 6ap ’HeymolC Opmacvii KYpy.

buonorusanelk Toyekenaepal 1mKi Oaranay >KeHIHJEri ic-mapanap barmapiamaHsl
TaOBICTHI €HT13Y YIIiH OIpIHII K€3EKTEr1 MaHbI3Fa U€ HKOHE MbIHAJIAPAbl KAMTUJIBL: Oaganay
JHCcypeizy mapmioi (dHcoliblHa Oip pem HCOCnapvl dHcane mayekendi 0asanay Heypeiziime2eH
namoceHoi OUOceHMMmMepMeH HCYMbIC icme) Ke3iHOe HCOCNAPOaH MulC; HCAHATLIKMAPObL
nauodanany Kezinoe: 3epmxananap, #cabovikmap, aoicmemenep, 3epmxXaHaiblK Yil-Hcatiap
JHCoHe ONapOobl Kauma dHcocnapiay);, Kvizmemxepiep apacblHOa JHcayankepuinikmi 06y
(bacwublivik, bazanay xcypeizy Yuin 5 KblzmemkepoeH mypamvld MONmsl MAaablHOAy);
Kayinmi caukecmenoipy JicoHe mayeKel OeHeeliH 0azanay JHcoHe OHbl JHCOIO0blH He eH
memenel OeHeelice OeUiH MOMeHOemyOiy bIKMUMAL Wapaniapsl, 3epmXAHAHbIY JHCIHE
mymacmati 6uourHOycmpusi 00beKMiCiHiy OUOLOSUANBIK KAYINCi30icl mypanbl KOPblMbIHObL
OaublHOAY.

KayinTi coiikecTeHAIpYyiH MIHAETTI Kypamaac Oejiri maTOreHHIH OWOJIOTHSIIBIK
KayINTUTIK cielnpUKausIChIH apHaiibl HhICAaHFa Colikec maibiHaay [43].

OOBeKTIHIH OMONOTHUSIIBIK KAYIICI3/AIrT Typaybl KOPBITBIHABIIA: KbI3MemKepaep MeH
obvexmice JHCAKbIH MYPAMulH XAIblK YWIH 00beKMIHIY mayeKen 0apeddceci mypaivl;
00vexmioe memenuie Ha0auIapovly (Maduu HcaHe MexHOSeHOIK CUNAmmaasl) myblHOay
MYMKIHOIZIHIH 0apediceci mypaivl, bIKMUMAL Canoapiaposbl 6agaiay mypajivl, memeHuie
AHCAROAUNAPObIH ANIObIH ALY JHCOHIHOE2I iC-uapanrapovl 6aganay Hcone o1apovl 06veKkmioe
2COM02a OAUBIHOBIK MYpPaibl, MayeKkendi MOMEeHOen) HCoHe MOMmeHUe Hca20allapobly
CanoapulH sHcymcapmy 6OUbIHUA iC-uapaniapovl baganay mypaivl aknapam Kammsliaobl.

KopBITBIHABIFA:  00bexmioeci bIKMUMAl mMemeHue Hca20atlapovbly —Canidapol
Kepcemiieen Hcag0asmmvly cocnap, 6azanay adicmepin Kepcemiieen O00beKmiHiy
mayeKei 0dpedceciniy Kopcemxiuimepi OOUbIHWA ecenmeyiep, MmomeHule Ha20auiapobly
BIKMUMATIObIZbL MEH MAYeKe 0apexcecin ecenmey; OUOI0UANBIK MY eKeN0l HCOI0 He ULeKM
JcoN bepinemin Oeweetice Oellin MOMEHOemy JHCOHIHOe2l ic-uapanapovl 23ipiey YuliH
pacmatimsii Mamepuanoap MeH YColHblMoap Koca bepineoi.
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Toyekenal Tanmgay Kejecli Kagamaapabl KaMTHIBL: cyOvekmice 3UsiH  Keamipy
CYEHAPUIIIH CUNaAmmay, bIKMUMAl 3Usi MeH OHbIH bIKMUMAIO0bIEbIH CUNAMMAY, 3USHHBIH
acep emy 0apedxcecin Hcarne mayekei OeHeelin AHLIKMAY.

3USHHBIH BIKTUMAJIBIFBIH aHBIKTAY 8-KeCTe HET131H/Ie KY3ere aChIPbIIaIbl.

8-kecTe — 3USH BIKTUMAJIBIFBI JEHICHIEPIHIH CaHABIK KOHE camajblK OaranayjapblHBIH
COMKECTITI

CanpabIk 0aranay Cananbix . Cunarrama
OaraJsiay / neHrei

S50% Kt byn 6eﬂrini' oip NPOLE/lypAHbl  HEMECE  XATTAMAHbI
OpBIHJIay KEe31HJIE OTe KU1 HeMece YHeM1 00J1aIbl

>10% Mywmkin Eeqrini 6ip'npo‘ue;[ypaHH HeMece XaTTaMaHbl OpbIHIAY
ke3igae kyTtuteni. XKui Hemece Me3rii-mMe3rii 00Jiasl

>1% Keseiicok Eeqrini oip TPOLETYPAHBI HEMECE XATTAMAHbI OPBIH/AY
Ke3iH/Ie MyMKiH, OipaK xHi emec
benrim Gip mponenypaHsl HeMece XaTTaMaHbl OPBIHIAY

>0.1% Cupek ke3igae Kkyrtinmeini. JKeke >karnmaiimap TYypiHAE CHUpPEK
Ke3zeceni
benrini 6ip mpouenypaHsl HeMece XaTTaMaHbl OPBIHAAY

>0.01% ExiTanait Ke3iHJe MYMKIH emec. OTe CHpPeK HeMmece eIIKallaH
0oJIMai b

Toyeken NeHreiliH aHbIKTay TOYEeKe MaTPUIIACHIH MaiiaiaHa OThIPHII, 3USHHBIH 9CEP
€Ty JOPEKECIH >KOHE OHBIH Maijaa 00Ny BIKTUMAJIIBIFBIH OIpJECKEH Tajjay HEri3iHJe
xy3ere acbipbuiaabl [43]. Toyekennep matpunackl OOMBIHILIA TAAy HETI31HIE TOYEKENre
XKOJ1 6epy Typaibl KOPBITHIHIBI Kacalaibl.

Toyekenaepai KoHE  TOYeKENAEpAl TOMEHIETY JKOHIHIErl ic-lapajiapiblH
TUIMJIJIITIHE TaJAaybl >KayanThl TYJIFa KYHJIETIKTI )KOHE 1IIKI MOHUTOPUHT OapbIChIHIA
KYprizeni: Ocbl OJICTEMENE KO3[CNreH OJIIEMIIapTTap HETI31HAEe OHOJOTHUSIIBIK
TOyeKeJAep/ll aHbIKTay, Tanjay, Ooipkay, Oaramay >koHE capaiay. bHoIoTHsIIbIK
TOyeKeJIJAep MOHUTOPUHTIHIH JCPeKTepl OHOJIOTHSUIBIK KAYINCI3[AIK — CajJachIHJIaFbl
MEMJIEKETTIK aKIapaTThIK KyHere eHri3iienl.

OObekTiHIH OaciIbIiChl OMOJOTHSIBIK KaTepiiepai (KayinTepai) OeWTapanTaHabIpy,
OMOJIOTUSIIBIK TOYEKENIEPAiH ajblH aly JKOHE a3ailTy, aJlaMHBIH KayilnTi OMOJIOTHSIIBIK
(bakTopiapAbIH 9CEPIHEH KOPFAIYBIH apTTHIPY >KOHIHJETI, OpPBIHAAY Mep3iMIepi MeH
YKayanThl TYJIFaIap/bl KAMTUTBIH 1C-1Iapaliap KOCIaPbIH d31PJICH/I.

onicremMe Kazakctan PecnyOnukachbiHbIH OUOMHAYCTpUSI OOBEKTIIEPIHIAE, OHBIH
IIIH/Ie FRUTBIMU-3EPTTEY HHCTUTYTTAPhl MEH OPTABIKTAPBIH/IA €HTI3yTe apHaJFaH.
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13-19PIC.

Taxpipbin. Kubep-Ouokayincizmik Herizgepi. TIpHiiik Typaibl FhUIBIMIAD MEH
OumonHaycTpuss  OOWBIHINIA  3epTTEyJep  KYPri3eTiH  3epTXaHajlapjarbl  KuOep-
OMOKayIICI3AIKKe KaThICThI TOYEKeaep/Il 0ackapy OaraapiiamMmachl.

Makcar. Kubep Ouokayinci3mik HeEri3epiH 3epTTey KoHe KuOep-Kayirnci3mikK
TOyeKeAepiH Oackapy OarmapiaMachIHBIH OapJbIK KE3CHICPIHIH THIMII KYMBIC 1CTEYIH
KaMTaMachl3 €Ty YIIiH 3JIEMEHTTEp MEH KaXKETTi SpEKETTEeP Il TaaKbLUIay.

JI9picTiH KbICKAIIA MA3MYHBI.

CoHFBI OHXKBUIABIKTAPAAFEl aKMAPATTHIK TEXHOIOTHSIIAPAbIH KapKbIHIBI JaMYBI ajlaM
KBI3METIHIH OpTYpJl FRUIBIMIAPHl MEH calajapblHAa, aTan alTKaHAa TIPIIUIK Typasbl
FRUTBIMJIApJIA aAWTapJIBIKTail MpOTrpecke BIKHan eTemi. JKypri3iireH 3epTTeysepiiiH
JIEPEeKTepiH cakTay oHe OacKapy, MbICAlbl, WHTEPHETTE OYJITTHI TEXHOJOTHUSIIAPIBI
KOJ/IaHa OTBIPBIN, TXKIPUOENEPAiH >KEeKEe JIEPEKKOpJapblH Kypy >kKoHe OuoOaHK
JEPEeKTEPIHIH YJIKEH MAaCcCHUBIH MaijanaHy, TIPIIUIK Typajbl FhUIBIMIApAAFsl Oenrim Oip
OarpITTap YUIIH apHaiibl WHTEpdEncTep Kypy, COHJAN-aK 3epTXaHAIBIK MPOIECTEPIl
aBTOMATTaH/BIPY, COHBIH IimriHAe aBromarTauabipeuiraH JIHK cekBeHiusacel >xoHe
poboTOTEXHUKA, TOXKIpUOENepal KallbIKTaH Oackapy aca KayilTi MaTOreHIePMEH >KOHE
FBUTBIMFA Mak1aibl 6acka J1a KOChIMIIIAJapMEH KYMBIC ICTeY Ke31HIe KaHa OCaJIbIKTapAbIH
naiijia 00JTybIHA BIKIAJ €TE/I1: aKMapaTThIK KEHICTIKTET1 pYKCATChI3 0aKblIay, KOJ KETKI3Y,
OachlIIl Kipy, COHJIali-aK apaM HUETTI XKOHE 3USHJIbI OPEKETTEP TAyEKeIAepl. Ocipece YIKEH
TOYEKEJAEp XaJIbIKapaiblK FHUIBIMU jK00aap asiChIHAA KYPri3UIreH 3epTTeylepMeH Oipre
KYpyl MYMKIH.

«Kubepkayincizaik», «kuOep-Qu3NKaiblK KayllCI3MiK», «KUOEprurueHay kaHa
YFBIMJIApBI MEH MoHJepl maiiaa Oomnasl [77]. Buonorusibeik 3epTTeysiep cajachblHa KoHE
danmnbl TIPHIUNIK  Typadbl FbUIBIMFA KaTBICTBl  «KHOEp-OMOKAYIICI3AIK» TEPMHHI
KosimanbLiaael [78, 79].

Kubep-6uokayirnci3aik OolbIHIIa 3aMaHayd OachkUibiMAapra 1mony (80-HeH actam

NepeKko3) BUpIKUHUS TEXHUKANBIK YHUBEPCUTETIHIH 3€pPTTEYILIJIEPIMEH YCHIHBUIFAH,
AKIII, 2020 . [80].

Kubepkayincizaik (aknapaTTbIK Kayincizaik) — sxxenuiepal, KypbUIFbIIap/bl, OaraapiaManap MeH
JepekTepai malybUiAapAaH, 3aKbIMAAHYJAH HEMece pYKCAaTChl3 KIpyIAeH KOpFayFa apHajFaH
TEXHOJIOTHSIIap, MPOLIECTEP MEH OICTEPAIH KUBIHTHIFbI. KuOepKkayinci3aik akmapaTThIK TEXHOJIOTHSIIAp
KayiIcCi3/iri Iem Te atadybl MyMKiH.

Kubep-duznkanbik Kayincizaik — 6eprimrepi, ecenteyiepi, backapy MeH xeniaep/i pU3ukaibk
HbICaH/1ap MeH MH(PaKypbUIbIMFa OipiKTipy, onapasl HTepHETKe koHe Oip-OipiHe Kocy. OHBI YKIMETTED,
3epTXaHajap, aybll IIapyalIbUIBIFbI )KOHE OHAIPIC J)KOHE T. 0. MaiiiamaHaibl.

Kubepruruena — yilbIMaap MeH JKeKe aJamjaap NaliJalaHylIIbUIapAblH, KYPBUIFbLIApAbIH,
JKETUIEPIIH JKOHE IEPEKTEPIiH ACHCAYIBIFBI MEH KAYINCI3/ITIH CaKTay YIIiH YHEeMI KOJIaHATBIH SICTED
KHUBIHTBIFBI.

Kubep-omokayincisaik — OyJ1 aknapaTThIK TEXHOJOTHsUIAp MEH TIPIIUIIK Typasibl FhUIBIMIAP/IBIH
KUBUTBICBIHJIAFBl €peKIle KayinTep/i >KOIFa OarbITTalfaH >kaHa MoH. byn ocamabikrap kubep, kubep-
(bu3MKaNbIK, KETKI3y Ti30eri *oHe MH(QPaKypbUIBIMIBIK >KYHenepAeri TIPIILIIK Typaibl FhUIIbIMIAP/IbIH
1IIiHe HeMece TYHWICKEH JKepiHJie OpbIH ajaThIH >KaFbIMChI3 OaKbUIayJapMeH, IIANKbIHIIBUIBIKIIEH KOHE
3USIH/IBI OpEKETTepMEH OaiiaHbICTHI 00JTybl MYMKIH.
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Tipmrinik Typanasl FeUIBIMAAPJIA 3€PTTEY KYPri3eTiH YHBIMIAp 3epTTey JAepEKTepiHe,
MaTepHallapblHa >KOHE TEXHOJOTUsJapblHa KOJI JKETKI3Y YIIIH HMHCTUTYIMOHAIIBIK
OCAIJBIKTHI TaifjlajlaHa OTBIPHIN, KUOepIIaOybUIAap/IblH HbICAHAChIHA ailHanabl. by
cajajarbl KayinTepaiH Heri3rl OarbITTaphbl: iwKi Kayinmep MeH Kubepuiabyvlioap,
MbIHWBLILIK, 0epeKkmepOoi MaHUNYIayusiay Hemece YWiHui mapanmoly Ycman auybl.

buokayimnci3aik npu3Machkl apKbpUIbl KHOEpKayiNCI3AiKTIH Oy3bUTybIHA MbIHATAP
xKaTtanpl: KuOepmadyblia: KayilCi3[iK  calachlHAAFbl  JEPEKTEepAl  KoHE/Hemece
capanrtaMaiblK OUTIMII KOHE/HEeMece CepIKTeCTep MEH MyAJedl TapanTap Typasbl
aKmaparThl ypiay HEMece MaHUIYJIALMIIAY; KapacThIPBUIBI OThIPFaH YHBIMHBIH XKYienepi
MEH OKENUIepiH TaiianaHa OTBIPHIN, CEPIKTECTePACH (pEaKkTUBTEP/l, KbhI3METTEP/l
KETKI3yIIJIEpAeH) Oy3y; OHBIH 3aKbIMJIATybIHA HEMECE 3ePTTEY HOTIKEIICPiHIH 03repyiHe
OKEJNETIH ce3iMTal >KaOJbIKIEeH MAaHUIYISALUs JKacay; KuOepKayimcizgik OKHFachl:
KbI3METKEp HEMEecCe CEepIKTeC TapalblHaH JIEPEKTepre, MaHbI3/Abl aKMapaTKa, MaToreHaepre
HEMeEce 3epTTey MaTepHaliblHa PYKCATChI3 KOJI JKETKi3y; >KETKIZYIIUIEp KEJICl apKbLIbI
KYITMS aKmapaTThl HEMECe MaTepuasiap/bl SIIKepesey; aBTOMaTTaHAbIPhUIFaH >Ka0bIKKa
KAIIILIKTaH KOJI )KEeTKI3Y.

JKorappina alTeuIFaHapra CYHEHE OTBIPHIN, KHOep-OMOKAYINCI3AIKTIH BIKTUMAJ
TdyeKeJjlepiHe MbIHAJIAp >KaTajbl: 3€pPTXaHAJBIK ChIHAK JCPEKTEpIHE KAIIBIKTaH KOJI
KETKI3Y; IPIKTEY HOTHKEJIepl MEH JIEPEKTEP Il ©3repTy YIIiH aBTOMATTaHIbIPbIIIFAaH HEMece
KOMIBIOTEPIIIK TEXHOJOTUSTIAPIbl MAHUIYIALUAIAY; KYIMHUS aKmapaTThl KOoca alFaHfa,
KENUTIK (hailyiiapra pyKcaTchl3 KOJI JKETKI3y, COH/Ial-aK TeHAep/ll KapTara TycCipy, TeHIIK-
WHKXEHEPJIIK ©CIMIIKTEP MEH TI130€KTepre, BAKIUHAIAP/AbIH 1aMybl MEH TUIMJLIIT] Typabl
JepeKTepre, OHAIPICTIK IEPEKTEPTe KOHE T. 0. KO KETKI3Y.

YHUBEPCUTETTEPIIH 3€pTXaHANAPbIHAA, FHUIBIMUA-3€PTTEY WHCTUTYTTapbIHAA >KOHE
TIPIIUTIK Typajibl FhUIBIMIAP OOMBIHINA 3€PTTEYJEp >KYPri3eTiH FBUIBIMU OpTaJbIKTapAa
KOHE OMOMHIYyCTpUsAa KUOEPKAYINCI3MIK TOyeKeNAepiH Oackapy — Ouomamepuanobl
Kopaayobl, Kubepkayincizoikmi odicone Kubep-guzukanivlk Kayincizoikmi KaMTHTBIH KeIl
KOMITOHEHTTI ITpoIiecC.

Buoxopray (biosecurity): OHOIOTHsIIBIK MATOreHAEP/l, YATLIEPAl )KOHE T. 0. THICIHILE aly, Talay,
caKTay >KoHe Oepy YIIiH Ouomarepuasabl KOpray pociMIEpiH 93ipiey; ce3iMTal >KOHE/HeMece KOFapbl
KayinTi OMomaTepuaijapAbl JKETKi3y >KoHe Oepy TI30eriH THICIHIIE ecelKe ajy YIIiH 3epTXaHalbIK
TOXKIpuOeH1 OacKapyablH THICTI XYHWENepiH KOJJaHy, MHQEKUMJIbIK Oakpliay XaTTamallapblH Koca
anFraHja, 6apabap OMoKayinci3iK paciMAEpiH d3ipIey, KOpFay ’KoHe Kayilci3 )KYMBbIC dJicTepi.

Kubepkayincizaik (cyber security): kubGeprurueHa yurH €H TOMEHT1 JACHTEWUIEri »KapamIbLIbIK
Kputepuiiepin azipiuey; AT xyhenepiHiH, >KeIUIepIiH koHe OarmapiaMaliapAblH ajlblH aly, aHBIKTaY,
Kayan Oepy *oHe KallblHa KeNTipy YIIH KHOepKayilCi3diK cascarTapbl MEH IpoleaypalapblH J3ipIiey;
KHOepKayinci3aiKke skayan 0epy CTpaTerusapblH €HI13Y, OKbITY JKOHE KYHEHI eHyTre ChIHAY.

Kubep-pu3ukanasik Kayincizaik (cyber physical security): aBropusanus MeH KOl KeTKi3yai,
aJIaMHBIH KOMIIBIOTEPMEH JKOHE JKaOIBIKIICH ©3apa OpEeKEeTTeCyiH, aBTOMATTaHABIPBUIFAH aKIapaTThl
OipiKTipy NPUHLIMITEPIH KaMTHTHIH KHOEp(PU3MKAIBIK KYHEIepiH cascarTapbl MEH MpoLeaypaiapbiH
azipiey.

Tipmmik  Typanasl  FRUIBIMIAAD  MEH  OMOMHAYCTPHUSIAFBI  3epTTEyJiepre,
TEXHOJIOTHSIAPABI JAMBITYFa MaMaHJIaHFaH YHBIMIAp Kopray, makga 007y MYMKIHIITIH
azalTy, KuOep OKurajapra JMalbIHIBIK, JEH KOK KOHE OJIapJibl >KYMCApTYJIbIH THIMII
KY>KaTTaJFaH SJICTEMECIH »acay YIIiH KuOep-OMOoKaylirci3aik KyHenepiH a3ipiey >KoHe
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eHri3yl Tuic. MyHaail opexerTepal YibIMIarbl Kuoep-OnoKayirnci3aik >KOHIHAETT apHabl
OarnmapiiamMaja curmarrayra 0oiaabl *KoHE MbIHAJAM Ke3eHAepll KamMTybl MYMKIH: OCbI
cajlafjaFbl TOYEKEJJep MEHEKMEHTIH YJailbl JKETUIAIpyre OarbITTalFaH cascaTTapibl,
’KocTapJyiap MeH paciMJIep/ii CUTIATTal OTBIPBIM, 0AUbIHOAY, AHBIKINAY, JHcayan bepy, Koioay.

(6-cyper)

i
DaliblHADIK, !  AHbIKTay ; ¥ayan Konpay
\\ ;

Yaaik ToxipuGere Tpmrre;pnep MeH Terrt.apnep MeH Y3gik Tami.pm6ere
T T P Kayin-katep Kayin-Katep YKaKCbl Heri3 Kanay
oHe VIH,CI,MKaTOpn?prHbIH ”HAV'KaTOP“f‘Pb'Hb'H aHe
T — Kanam Kanau xabapaapbiKTbl
- AHbIKTANATbIHbIH AHbIKTa/IaTbIHbIH apTTbIpy

aHbIKTay aHbIKTay

6-cypet — TipiuITiK TypaJibl FBUIBIMIAP/IA 3EPTTEYIIEP KYPri3eTiH YIbIM YIIIH KUOep-
OHMOKayiICI3/IIK TOyeKeAepiH 0ackapy OaraapiaMachIHbIH Ke3eHaepl

¥YiipiMaa KuOepOMoKayilncCI3IiK ToyeKeNepin Oackapy KeHiHzaeri OaraapiaMaHbIH
OapibIK KEe3eHIEPIHIH THIMII JKYMBIC ICTEYlH KaMTamachi3 €Ty VIIIH DJIEMEHTTEp MEH
KQKETTI 1C-KUMBUIIAPABIH CUTIATTAMACKI S-KOCHIMIIIaIa KeNTIPIIreH.

OcwiHpmaii  OarmapiaMaHbl — Kajarajay KoHE ICKe achlpy OOMBIHIIIA  OapibiK
KATBICYLIBUIAPIBIH — YULIMHbIH OACULbLIbIRbL, 3ePMXAHA MEH2EePYULIC, 3epmme) HcemeKuicl
Jrcone Koizmemrxepnep, AT xayincizoiei Oenimuieciniy OAcubICbl JicoHe KblamemKepiepi,
VUBIMHbIY — mayeKel — MeHeoxcepi, 3epmXaHauibliap, mMexHuKmep caHe  OapiviK
KblaMemkepiepOoiy — poliiepl MEH >KayalKepUIUTIKTePIH AYPHIC KOHE YaKThUIbI CUIATTay
MaHBI3IbI.

O3bIK cTaHAapTTapFa cail 6oy yuIiH OaraapiiaMma yHeMI KaiTa KapasiblIl, >KaHAPThLUIBII
OTBIpYBI Kepek. JKaHa KbI3METKepiep/li, CTYACHTTEP/Il KOHE FBUIBIMU k00aap OONbIHIIA
cepikrecTepal, KbI3MET KOPCETYIIUIEpl OKBITY, OapJbIK JEHIeHIeri KYMbBIC 1CTEHTIH
KBI3METKEPJIEP/IIH OUTIKTUIITIH apTThIPy YUBIMHBIH KHOEpPOUOKAYIMCI3AIK KaTepiiepiHe
KapChl TYpyFa Xa0apaapJibIiFbl MEH JaNbIHIBIFBIH apTTHIPYFa bIKMA eTefl. barmapiamanbig
TUIMIUIITIH TEKCEpy JKoHE Oarajay MakcaTbIHAA KbUI CallbIHFBl HETri3/le KoHe/Hemece
OKUFaJIaH KeWIH MOHHMTOPHHT JKYPTi3y — YUBIMIAFbl KHOEP-OMOKAYINCI3AIK TOyEKeAepiH
canaJjbl 6acKapyablH MIHJETTI IIAPTHI.

Hopicme Health Security Partners (HSP, US) yuivimoacmuipean «llanoemusioan euinei 0ayipoeci
3epMXAHANBIK UHDPAKYPBLILIM KAYINCci30iei» Xanolkapanslk bazoapnamacsl aacvinoa 2023 s#cwii0vly aknan
auvinoa Sention (Ascmpanus) mamanoapvl emxizeen Kubep-ouoxayincizoik 0OO0UbIHWA ceMUHAPOLIH
mMamepuanoapsl NAUOAIAHBLIOYL.
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14-JT9PIC.

TakbIpbin. DKCHOPTTHIK OaKbUIdy epekesepiH cakray YIIH OMOMHIYCTpUs MEH
TIPLIIIK TypaJibl FRUIBIMAPJAFbl ToyeKeaepal 6ackapy. Imki colikecTik OarmapiaMachl
(ICP).

Makcat. buonHIycTpus MEH TIpIILIIK Typalibl FRUIBIMIAPAAFhl TOYEKeIaepal Oackapy
YIIiH (GUpMaIlIiIiK SKCIOPTTHIK OaKbliay epeskenepine coiikectik Oarnapnamanapsid (ICP)
a3ipIiey KaKETTUIITH HET131EY.

JI9picTiH KbICKAIIA MA3MYHBI.

Kasipri yakpITTa OHOMHAYCTpPHSI MEH TIPUIUNIK Typajibl FbUIBIMAApAA CBHIPTKBI
HSKOHOMHMKAJIBIK KBI3BMETKE Coiikec Oacka efnjepre caTbUIAThIH, XaJbIKAPAIbIK FbUIBIMH
*obasap MeH OiplieCKeH FhUIBIMU-OHIIPICTIK KbI3MET IIeHOepiHe OeplieTiH eHIMIep MEeH
TEXHOJOTUSJIAPBIH €Ioylp caHbl Kacaiayma. MeIcaibl, KayinTi JKOHE aca KayimTi
OMOJNIOTUSIIBIK areHTTEP/IIH >KacyllalblK JaKbUIIAphl, MUKPOOHOJIOTHSIIBIK OHJIPICTIH
OpTYpAl caTbUIapBIHAAFbI KaOABIKTAp ((pepMeHTepiaep MEH LEHTpudyraiap, KejJAeHEH
arbIHJAFbl CY3Y JKyHenepi, KpHoQUIb/l KeNTipy KaMmepaiapbl, a3p030JibJil WHTAISITUSITBIK
KaOIbIKTap, 3€pPTXaHAHBIH JKOHE IKYMBIC ICTEHTIH KbI3SMETKEpJIECpAIH KOpPFaHbIII
OKIIAyJarbllll  >KaOJBIKTaphl), MAaTOTEHJEpPre Kapchl BakKIMHAJIAP MEH  JOpUIIK
IpenaparTapibl OHAIpYy KOHIHJEr TEXHOJIOTHUAJIAp MEH FhUIBIMU 3€pTTEYepl KIHE T. 0.
KOcapJaHFaH MakcaTTa Maiijanany oneyeri 6ap. MyHpaail Tayapmap TYpJEpIHIH ChIPTKbI
AKOHOMHUKAJIBIK aiHaJIbIMBl IKCHOPTTHIK Oakbliay (DbB) camacelHIarel epekeIepMeH
perrenenl.

Korapsina aTajiFaH

oHIMIEPAIH, KaGIBIKTap MEH IKCnopTTHIK OakblLiay (IB) — OakbpuiaHATBHIH
.. : Tayapjap MEH TEXHOJIOTHSUIApAbIH (MaTtepHuaiaap,

TEXHOJIOTUANIApAbIH,  Oenriutl  Oip
) o . KaOJpIKTap,  FHUIBIMHU-TEXHUKAJBIK  aKmapar,
TYPJIep1 afiaM KeISMETIHIH 9pTypIll JKYMBICTAp, KOPCETUIETIH KBI3METTEDP, 3UATKEPIIK
cajajlapblHaa KCHIHCH KbI3MET HOTHKelepi) Oenrini 6ip ToObIHA KaThICTHI
KOJIAaHbLIaAbl: MCAHNIIMHA JKOHC CBIPTKBI 3KOHOMMKAJIIBIK, KBI3METTI JXKy3ere
OMOTEXHOJOTUSIIBIK eHipicTep, aceIpyIblH  MEMIJIEKeT  OenriiereH  TOpTiOiH

KaMTaMachl3 €Ty >KeHIHJErl mapanap KeuieHi. byn
cajajia Tayapjap MEH TEXHOJOTHsIIapAbl OaKbLIay,
eH anabiMeH, XBPS kocapnanraH KOJJIaHBICTAaFbl

TaMaK ©HEpPKICciOl >KoHE Iapart
’Kacay, TECTULHMATEp OHJIIpIci,

9KOJIOTHA KIHC aYI)I.H TayapJjapbl MCH TCXHOJOTUAJIAPBIH KaMTUIBI.
mapyamibuUlblFel - KoHE T. 0.
Onapapiy ImHae, MbICAJIbI,

a’po30Jib TY3UTy KayIiHCI3 >koHe Oenritl Oip Oakpuiay cuUmaTrTaMajiapblHa W€ MaTOTeH/I
MUKPOOPTaHU3MJIEPMEH, BUPYCTAPMEH >KOHE TOKCUHIEPMEH Y3MIKCI3 JKYMBIC 1CTEY YIIIH
naigananyra 0onaTbiH ka0bIK KaHa Db epexenepiMeH OaKblUIaHAIbI.

XanblKapaJiblK IIEHOEepJep MEH YyardaldacThIKTap (peXuMjep) HeriziHae, aramn
aiitkanga — BYKK, AT, b¥Y¥ KK 1540 kapapsel, op Typii enjepae 3aHiaap, Oaxpuiay
Ti3IMJIEp1 MEH HOPMATUBTIK KYXXaTTapbl KAMTUTHIH VITTHIK Db xyiienepi Kypouiaasl. Ob
VITTBIK JKYWENEepIHIH THIMIl JKYMBIC ICTEYyIHIH MAaHBI3IBl 3JEMEHTI — KOCIMOpbIHAA
pupmaimiaik colikectik 6arnapiaamacoin (ICP) o3iprney xoHe eHT13Yy.

bizaig eniMi3ne KOCIMOPBIHIApAA OCBIHIAW COMKECTIK OarmapiaMaliapelH  KYpY
«Epexkiie tayapmapasl Oakpiiay TypaibDy 2022 xbiirbl 28 skentokcanmarbl Ne 172-VII
Kazakcran PecniyOnukacbiabiy 3aHpiMeH perreseni (17-6am) [81].
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XasblKapaiblK TOKipuOeHi Tangay Oupmainiinik corikectik 6armapaamaiapeia (ICP)
Ob TamanTapeiHa 93ipiey OoibIHIIA  Yy3miK  ToxipuOenepai  kepcerri:  AKII
yHuBepcuteTTepinyae [82-86], conpaii-ak AKII Cayna MUHUCTpIITiHIH ©HEPKICII JKOHE
KAyINCi3MiK OMOpPOCHIHBIH CaWThIHAA YCBIHBUIFAH «ODKCHOPTTHIK OakbliayFa THIMJII
colikecTik OaraapiaMachIHbIH 3JICMEHTTEPI» OKY Kypasbl MaTepuangapbiaaa [87].

Eypomansik KeHecTiH HpIcaHAbl OacTamMallapblH iCKe achlpy Oo#BIHIIA «SIIpOIBIK,
XUMHSUIBIK, OMOJIOTHSUIBIK JKOHE PaJMOJIOTUSAIIBIK CEKTOpJapra apHajifaH (QUpMailriiik
ColiKecTiK OarmapiamManapblHbIH  Momenpaepi» (2019-2022 xx.) XFTO sxobacer
menOepinne Kazakctan PecmyOnukachiHbIH SIpONBIK TEXHOJOTHSIIAp KaylNCi3Mir
FBUTBIMU-TEXHUKAIBIK OPTAJIBIFBI TIPUIUIIK TYpasibl FRUTBIMAAPBIH OPTYPJIi caylajapblHaH
caparbLIap/sl TapTa OTHIPHIN, bBuonHayctpusaa pupmailiiaik COMKecTiK OaraapiaaMachH
Kypy OoiibiHIIIa HYCKAYyIbIK d3ipiesni (BiolCP).

Bioicp MakcaTel — KocapiiaHFaH TalfajlaHy oyeyeTi Oap >KOHE alaHIayNIbUIBIK
TYABIPATBIH TIPIIUTIK Typasbl FRUTBIMAAPIBIH OHIMJIEP], TEXHOJIOTUSIIAPbl MEH HOTHXKENepi
BIKTUMAJI OMOKapy MpoirQepaTopiapbIHbIH KOHE/HEMECE TEPPOPUCTEPIIH KOJIbIHA TYCIEY1
YIIiH OUOMHIYCTPUSIAFbl SKCIIOPTTHIK OaKblIay CalaChIHIAFbl TOYEKEAep il OacKapy.

BiolCP — 6y Db epexenepine coiikec OMOMHAYyCTpHsaa (KOCIIOPBIHIAP, OHO XKOHE
(dbapmaneBTUKAIBIK KOMITAHUSIAP, YHUBEPCUTETTED, FHUIBIMU-3EPTTCY UHCTUTYTTAPhl MEH
3epTxaHanap) €piKTI Typlle Ky3ere achblpbUIAThIH, KAXKETTI YHUBIMIACTHIPYIIBUIBIK,
OKIMIIUTIK, TEXHUKAJBIK KoHE 0acKa Jla aKnapaTThIK 1c-11apaiap KelieHl.

OupMalliIiK COMKECTIK OaFgapiiaMachlH €HTi3y OMOMHAYCTpPHUSIA MbIHAJIap YIIiH:
CHIPMKbL  IKOHOMUKANLIK ~MaMiNenepoily 3aHObLIbleblH KAMMAMACLL3  emy, CblpmKbl
IKOHOMUKANBIK KbI3Memmi HeypaviM muimoi Oackapy; 9KCNOpmMmulK JIUYEeH3ULLAPOb
any2a oatiaHvlcmul pacimoepoi icke acvipyaa dcapoemoecy, endiy myooenepine HYKCAaH
Kenmipyze Hemece oHulH OB OoubiHwa xanvikapanvik MiHOemmepiHiy OY3bllyblHA JKen
CO2Ybl  MYMKIH — Mamepuanoapovl, Haboblkmapovl, MeXHON02UANAPObl,  EbLIbIMU-
MEeXHUKANbIK aknapammol bepyoi 6010bipmay OolblHWA MiHOemmemeep, TeKcepyiep MeH
ToyeKeJAep/l OacKkapy TETITiH KYPY/bl KO3ACHIi.

BioICP kypynbiH apThIKIIBUIBIKTAPbI: a10bIH ald Ke3eHOoe 01apobl HeaYypaviM OiliKmi
nbiCbIKMay ecebiHeH XAanblKapaivlK Keaicimuapmmapobl icke acvlpy mep3iMoepin
KbICKApmy, KICINOPbIHHBIY, MYOO0elepin KOp2ay MHCIOHE O3blK bLIbIMU-MEXHUKATbIK
Jrcemicmikmep MeH HCOApPbl MEXHON0SUANAPObIY OAKbIIAYCHI3 Aebln Kemyine MmocKayblil
KOW, KICINOPbIHHGIY YAMMbIK 3AHHAMAHbL JICOHE XANbIKApanvlk MiHOemmemenepoi
cakmaumuolH CceHiMOi cepikmec pemindeei b6edenin Huvizatmy, bazoapnama wenbepinoe
KYPbLI2AH aknapammuolk oepekmep OAHKI He2i3iHOe apinmecmepoi dceden mekcepy (cayoa
Maminenepi OOUbIHWA, JdHcaHe M. 0.).

BiolCP 3s1eMeHTTEpi MeH paciMaepi: KOCIMOPBHIHHBIH (YHBIMHBIH, KOMIAHUSHBIH)
OYHpBIK, OTIHIII HEMECe MEMOpaHAYM HBICAHBIHJA KepceTiireH Db TanantapblH cakray
MIHJETTEMEC; OarnapiamMaHbl KYpy, €HII3y j>KoHEe KalTa Kapay >KeHIHJEri ic-liapaiap
YKOCTIAPbI; KOCIMOPBHIHHBIH Db VHBIMIBIK KYPBUIBIMBL: JiCAINbL cXema, Kblsmemixepnepoi
MazauvlHoay, QUIUAIOap MeH eHuliiec KacinopvlHoapowvl backapy (kasicem 6Ooica); b
POCIMIHEH OTy alTOpUTMI KOHE TOyeKeNAep/l Oaranay: culpmkbl cayoa Mamilenepin
mekcepy, JUYEH3UANAp Hemece pyKcammap any YwiH Kyarcammapobl dadbmday,
JHcemKizinimoepdi  baxwliay, 1C Kara3gapblH KYPridy; KbI3METKEPJUIEPAl OKBITY;
OarmapiiaMaHblH, OPBIHIATY MOHHTOPHHT1 (imKi Tekcepysep); Ob (6acuibuiblK, >KOFapbl
TYpFaH MHCTAHIUAIAp, CEPIKTECTEp) TallanTaphl CaKTaJIMaraH JkKaraaiaa xadapiamanap.
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byiipbik (eminiw, memopanoym) GarnapiiaMaHblH MaKcaThbl MEH MIHACTTEPIH HAKTHI
TYCIHIIpEIl >XOHE OHBI KYPYy, JKYMBIC ICTEYIH KOJJay >XOHE KailTa Kapay OOMbIHIIA
KYMBICTapAbl YHABIMIACTBIPYFa OaFbITTAIFAH TPAKTHKAIBIK KaJdaMmIapIbl aHBIKTAH]IbI:
OacuIbUIBIK (9[IETTE AUPEKTOP HEMECe OHBIH OpbhIHOAcaphl) skoHe KbizmeTkepiep (BiolCP
OoiipiHIIa oKiMIl), KoMmuccus »xoHe T. 0. apachlHaH JKayallThl TYJIFajap TaFalbIHIaIa bl

BioIlCP pocimaenren amarpaMmaHbl HEMeECE TallCBIPBICTBIH OTY KYHECiHIH Oacka
CUNIATTaMAaChIH, COHBIH 1IIiH/Ie 9pOip TeKCepy NIEMEHTIHIH CUMIaTTaMaChIH KOHE KOCIOPBIH
naiaaHaThlH JTUIEH3HUS TYPJEPiH KaMTybl KepeK. Byl TamchIphICTHI ©HJEY KyHeciHe
KOCBIJIATBIH KaJamaap HeMece TeKcepyiep Ti30eriH, COHaii-aK OHbI ICKe achIpY/Ibl KOJAAY
YILIiH Kypajjap *KHHAFbIH CUTIATTay KepeK JAeTeHAl OUIaipei.

Ob nporieaypackiHaH 6Ty alrOPUTMI KOHE ATaHIAYIIBIIBIK TYIBIPATHIH KOCApIaHFaH
MakcaTTarbl OnoMaTepuaniap, )kadpIKTap, TEXHOJOTHUSIIAP, FEUIBIMU 3€PTTEYJICPIl AYPHIC
naiananoay kaymin 6aranay (DURC) — BiolCP-tiH MaHBI3IbI 35ieMeHTTepiHiH Oipi (7-
CypeT).

OTOEN
3kcnopTtHoro KoHTpons

TexXHW4eCKUA aHanus AHanuz KoHe4yHOro nonb2oBarens

_L WaenTudmkauma MpuHagnexHOCTb 3aKasymKa K OueHKa pucka J_J
npoaykumm CINUCKY OTKA3OB OTBNEeYeHus

J

7-cypert — Ob npouieaypacbiHan oTy anroputmi xkoHe BiolCP toyekennepin Oaranay

byn Tekcepy KOMMEPIMSUIBIK MOMIJIEre KaThICAThIH CEPIKTEC KOCIMOPbIHHBIH bac
TapTy Ti3IMIHE KIPETIHIH HE KIPMEHUTIHIH aHbIKTayfa apHairaH. bac Tapty Ti3iMmi
MbIHAJIapAaH Typaasl: Kapa mi3im — DOKCHIOPTTHI PETTEUTIH epexenepial Oy3raH
KOCIIOPBIHAAPALIH Ti3iMi JkoHE Tbtitvim canvinzan endepoiy mizimi — bY¥YY KK
CaHKITUsJIaphl CaJIBIHFAH SIACPIiH Ti3iMi.

«bac Tapry TI3IMI» KOCIMOPBIHIA KalbIMTacaabl, COHbIMEH Karap VHTepHer
KbI3METTEPIH MaiaaHy Kepek:

« http://www.export.gov/exportcontrols.html — Gapsbik TiziMAepAiH Ma3MyHBI — 0ac
TapTy, HaIap COHFBI MaijganaHymbsuiap xoHe T. 0. — AKII YkiMeTiHIH 3KCIOPTTHIK
Oakplay OOWBIHILIA CANTHI;

» http://www.bis.doc.gov/dpl/thedeniallist.asp - AKIIl cayga MuHHCTpIri pecMu
Typae 0ac TapTKaH agaMIapablH aFbIMIAFbl T131Mi.

Erep momizere KaTbICaThIH CEPIKTEC KACIIOPHIH Oac TapTy Ti3IMIHE €HI'€HI aHbIKTaCa,
BioICP okimmiici Oyl Typajibl €3 KOMMAHUSICHIHBIH (KOCIMOPBIHHBIH) OacIIbUIbIFbIHA
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xabapraybl, TanChIPBICTBIH OTYIH TOKTaTa TYPYhl ’KOHE KOCBIMIIIA HYCKayJiap ajly YILiH
TUICTI MEMJIEKETTIK OpraHapMeH OaillaHbICYbl KEpeK.

bac Tapty Ti3iMiHE KaTBICTBUIBIKTBI TEKCEPYI1H €K1 HET13I1 9ici 6ap:

1) Bapavlk Kiuenmmepoi mekxcepyze Hezizoenzen 20ic. Kocimopbin 0Oac Tapry
Ti31MiHE KaThICTBUIBIKKA TEKCEPIITeH 0apJbIK CEpIKTECTEp OOMBIHINA IEPEKKOPAbI CAKTayhl
kepek. Erep mepekkop/ia KoK >KaHa cepikTec maiia 6oJica, Tarnchlpbic kKaHa cepikTec 0ac
TapTy Ti3IMIHE KaThICTBUIBIFBI TEKCEPUITeHre JNEWIH TOKTAThUIYbl KepeK. TypakThl jKoHE
CEHIM/I1 KIIMEHTTEP/ICH TAICHIPHIC allaThIH KCIMOPBIHAAP OYIT 9ICTI Kanaybl MyMKIH.

2) Dkcnopmmulk maminenepoi mexcepyze Hezizoenzen a0ic. KocimopbiH 6ac tapTy
Ti3IMIHE KATBICTBUIBIKKA CEPIKTEC KOMITAHMSIHBI — TalChIPhIC OEpyIIiHi, OHBIH
OacmIbLTapbIH, COHJAN-aK COHFBI MalmalaHyIIbUIapIbl TeKcepyi kepek. KemrereH xaHa
CEPIKTECTEPACH IKCIIOPTTHIK TATICHIPBICTAp aJaThIH KOCIMOPBIHAAP MYHJIAl TEKCEPY SAICIH
KaJaybl MYMKiH.

JKCIMOPT HBICAHACHIH MJJIMIEIIeH MAKCATTAPJAH AJIIAKTATY TOyeKeJiH
O0arasay TayapjblH MaKCaThbIH ©3repTy *oHE OHbI OacTamnkblla MOJIMJICITCHHEH Oacka
MaKcaTTa MaijansaHy MYMKIHAITIH kepceTeTiH «KbI3bL1 skajayaap» Ti3IMIH KaMTHIBL.
BiolCP okimmiici ocbl TapMaKThIH OpPBIHAQIYBIHA jKayall Oepeil: «Kbul3bll JHCANayiap»
UHOUKAMOPapbl 0ap arayoayulbliblK Kayni mypanvl ApHAalbl KYHCAm HCAcauovl HCIHe
KOJ0atiobl, KOCLIMULA AKNAapam aHblKmaiean2a OeliiH Hemece KOMMEPYUSIbIK MaMile0eH
bac mapmxkanza Oetiin MoMiieHi mokmama mypy yuin 6aclIbUIbIKKA Xa0apaanbl.

BiolCP a3ipiiey, eHrizy xoHe KailTa Kapay YIIiH KaXeTTl JIEMEHTTEP MEH PaciMIep,
KYpPBUIBIM, iC-IIapaiap *OCMHapbl, KbI3METKEPIEP/I1H POl MEH JKayallKepIIUIIrid Oeiny, ic
Kara3JapblH )KYPri3y, OKbITY YIIIiH YCHIHBUIATHIH TAKBIPHITITAP XKOHE OaFjapaaMaHbIH THIMII
KYMBIC 1CTE€YIHIH Oacka Ja MaHbI3bl Kypajjapbl, COHJai-aK oJapAbl OpbIHIAY]IbIH
YCBIHBUIATBIH Mep3imMzepl Typaibl TojbiFbipak Kazakctan PecmyOnukacel SAaposbik
texHonorusap kayincizairi FTO caitteinaa, «3b xoHe TapaTnay AepeKKOpb» OeiMiHIe
TaHBICyFa OOJAIbI.
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15-19QPIC.

Taxkpipbin. buostrka Herizaepi. Tipmimk Typanasl FhUIBIMIAAPAAFEl KYHIBUIBIKTAP
MEH ATHKAJBIK Ke3KapacTtap.

Makcar. buosTuka HeETri3fepiH 3epTTey »KOHE TIPUIUIIK Typajbl FhUIBIMIAPIAFbI
3epTTeyJIepAiH KYHIBUIBIKTAPhl MEH ATUKAJBIK KO3KapacTapblH TaJ1ay.

JI9picTiH KbICKAIIA MA3MYHBI.

XX racbipabig 70-1111 KbUIIapBIHBIH OacklHIa aMepUKaHbIK FausiM Ban Penccenep
[Torrep (1911-2001) FpulbIMU aliHanIbIMFa «OMO3THKA) HEMECE «Tipi KaJy FbUIBIMbI»
TEPMHHIH €HT13/I1, OJ1 €H MaHBI3/IbI )KOHE KAXKETT1 €Kl 2JIEMEHTT] — OMOJIOTHSUIBIK O11iM MEH
KaIbIaIaM3aTThIK KYHABUIBIKTApAbI OIPIKTIPETIH KaHA JAHAJIBIK 00TybI Kepek [88].

BbuosTnka — Oy aaM KbI3METIHIH 9pTYPl KOPIHICTEPIHE KYMBIC 1CTECHTIH KaJIIbI
MOJEHU KYObUIBIC. Folabimu OiiM canacel, akaoemMusivlK NoH, 21eyMemmiK UHCIUmym,
K02aMObIK K032a1blc ONOITUKA PETIHJIC KapacThIpbLiaas [89].

Kazipri FpUIBIMH TYCIHIKTE OHOITHKA — TIPUILIIK Typajibl FRUIBIMAAPIBIH 1ITE€plIcyiHe
AKOHE TOKIpUOETe KaHa TEXHOJOTUsIap/bl EHI13yre OalIaHbICThl TYBIHAAUTHIH 3TUKAJIBIK,
(GUIOCOPUSIIBIK, aHTPOTIONOTHSIIBIK KOHE KYKBIKTBIK MOCEJENEp/l MOHApaJbIK 3€pTTey
cainacbl. byn kenrtereH OarbpITTapbl Oap OeliceHIl aMblll KeJe aTKaH FbUIBIMU caja:
MEAMIMHAIBIK OMOATHKA, KIMHHUKAIBIK OWO3THKA, OHOTEXHOJOTMSI MEH TIeHJIK
WH)KCHEPUSIAAFbl ITHKA, JKOJOTHSAJBIK OMOITHKA >KOHE OacKamaphl, >Kajilbl alFaHfa,
FBIIBIMHU 3epTTEYJIepACTi STUKAHBIH Kypamac Oesiri petinaeri onostuka [90].

CoHFBI yaKbITKa ACHIH OMOATHUKAJIBIK MICENIeNIep/il KapacThIPYAbIH HEr13r1 OarbIThI
NPAKTUKAIBIK MEIWIMHAMEH, TAIlMeHTIIEH KapbIM-KaThIHACIICH OaiIaHbICTBI OOJIIbI,
OYTiHJI€ OJ1 FBUIBIM MEH OMIpJEri KapKbIHbl JaMbIN KeJie jKaTKaH 3epTTeysiep cajdachliHa
KOIlTI, OWI KoOlHece FhUIBIMHU >KETICTIKTEpJl ajaM MEH KOopllaraH opTa YIIIH eMec
naijjanany KaymniHiH apTyblHa OailIaHbICTHI.

[leTenaik FanbIMAApAbIH OWOATHUKANBIK TAKBIPBHINITAFbl HETI3T1 FhUIBIMH eHOekTepi: Paiix V. T.
«buostuka >uimknonemmsicel, AKIII (1978); Monac X. «Kayankepurinik npuauumi», [epmanus (1979);
I'pacus [1. «buostuka Herizaepi», @pannus (1989); Ourensrapt T. «buostuka Herizaepi», AKIL (1994)
)koHe T. 0. [91].

CTyneHTTIK ayIuTOpHsl, FBUIBIMM KOFaMJACTHIK >koHe mpakTukrep yiiH XFTO rpanTsl O60ibIHIIA
naveiHaanrad HaceipoBa @.10., IxxkaauiaoB A.Y., PaxmatoB A.C. «buosTuka xoHe OMOKAYITICI3AIK
Herizmepi» (2021) oky Kypaibl KbI3BIFYIIBUIBIK Tyabipansl. OKy KypaublHAa Kas3ipri 3aMaHFbI
OMOTEXHOJOTUSHBIH, TEH/IIK TEePAaUsSHBIH JKETICTIKTEpPl MEH ToyeKesaepl OasHIalfaH, TIPIILIIK Typajbl
FBUIBIMJIAPJIBIH Ka3ipri 3aMaHfbl JaMybl KOHTEKCTIHAE KOFAMHBIH MaHbI3bl KYH/BUIBIKTAPBIH KOPFay
JKOHIHJIET1 TMPAKTHKAJIBIK IC-TIapajapFa erKeW-TerKeisll STUKAIBIK Tajaay jKacaifaH. bacbuibiMIa
OMOATHKAa MEH OMOKAYIINCI3iK epeKIIEeNIKTEPIH KaKChl TYCIHYre KOMEKTECETIH 3epTTey TKipHOeciHeH,
CypakTap MEH TalChlpMallapJaH HaKThl MbIcaJIgap KenTipuireH [92].

OJIEMHIH KOIITEreH eIepiHae OMOITHKA aKaJIeMUSIIBIK MOHTe aitHaabl. OJ1 HET131HEH
YHUBEPCUTETTEPIIH Gunocodust koHe MeaurmHa (QaKyJIbTETTePIHAE OKBITHUIAIBI.
Tipmiik Typanbl FRUIBIMIAPFA TOH KYPAETl STHUKAIBIK MOCENEJIEPMEH Kypecy YIIiH
OHMOJIOTHSITBIK ATUKAHBIH YIIT HET13T1 KY3bIPETi KAXKET:

— xabapaapibelK — O6ap ToyeKenjep MeH JAuwieMManapibl OuTy, COHNal-aK oJiapibl
aHBIKTAy MYMKIH/IIT1,
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— OWJjlay — FBUIBIMH KOOAHBIH aPTHIKIIBUIBIKTAPBIH KOHE OHBIH BIKTUMAJ 3USHBIH
OJIIICY KOHE CATILICTBIPY MYMKIH/IIT1;

— OPEKEeT — FUIBIM MEH OMOJIOTHSIIIBIK KOPFAHBIC apaChIH/IAFbl KOJIAIIIBI TeTe-TeH TIKKE
KOJI JKETKI3yre OarbITTaIFaH KajaMap xacay.

BHONOTUAIBIK ATUKAHBIH OYJI KY3bIPETTEpl TIPIIUNK Typasibl FhUIBIMJAD OOMBIHIIA
OLTIM ajaThlH Ke3 KeITreH adaMibl OKBITYIbIH Oip Oeiiri 0omybl kepek. byn Oimimai
KEPTUTIKTI JKep/e KYMBIC ICTEHTIHAEpTe: FalbIMAapFa, 3epTXaHalllbliapFa, TEXHUKTEPre
KOHE ocipece OacmibuIapFa JKETKI3y oTe MaHbBAbL: «KamMaH FajabIM» 3ITHKAJIBIK eMec
TaHaay xkacaiabi [92].

XalbIKapaiblK JkoHE YJATTHIK FBUIBIMH JKoOalapra KarbiCy, KOH(EpeHIUsulap MeH
ceMHUHapiapaa, HHTEpHET — (Gopymaapaa FeUIBIMU aKIapaTieH aiMacy, FhUIBIMU JKypHAJIIap
KoHE MOHorpadusiap, oKy OachUIBIMIAPBI OCTTEPIHJAE TIKIPHUOE HOTHKEIECPIH Kapusiay,
YHUBEPCUTETTEP/IE IOPICTEP OKY JKOHE T.0. — 3aMaHayH FAJBIMHBIH aKaIEMHUSIIBIK CPKiHITIHIH
Kypamzac aTpuOyTTapsbl.

AKaleMHSUIBIK epKiHAIK — Oy a3zamarrap MEH KOFaMHBIH KayilCi3firiH Kopray
KOKETTUIINIMEH op »JKaFjaija TEHIECTIpUTyl KepeK FhUIBIMH 3€pTTEYJepAiH HETi3Ti
KYHIBUIBIFBL. basHgamanmap »xacay >XOHE FBUIBIMH 3EPTTCYJICPAIH HOTHXKEIEpPIiH HeMece
OackajapblH JKapusiiay YIIH J9JeNep KYIUs HeMece KOMMEPIMSUIBIK aKIapaTThl, dcipece
KOocapJiaHFaH TaijanaHy oyieyeri Oap 3epTreyliep VIIH KOpFayFa apHaJIFaH IdJIelIepPMEH
TEHJECTIpPLIyl KepeK.

1993 xpurnan O0actan XaablKapallblK OMOITUKAIIBIK KaYbIMAACTBIK YHBIMIACTHIPBIIIBI
(International Association of Bioethics — https://iabioethics.org/) xoHe AyHUEKY3UTIIK
OMOATUKAJIBIK KOHPECTEP MEH TPEHUHITEP OTKI3ZE/I1.

buostnka canmacelHAAFBl OTHKAIBIK JKOHE KYKBIKTBIK PETTeY XaJbIKapasbIK
HOPMATHUBTIK KY’KaTTap HETi31HJe KY3eTe achIpbLIaIbl, OJapIblH €H MaHbI3AbIIaphl: Agam
TE€HOMBI JKHE aJiaM KYKBIKTapbl Typajsl kannbira 0ipaeit nexnapauus (FOHECKO, 1997);
Anamabl kioHnay Typanbl gekinapanus (BYY, 2005); Ouonoruss MEH MeAWIIMHAHBIH
YKETICTIKTEPIH KOJIaHyFa OalIaHbICThI aJaMHbIH KYKBIKTAphl MEH KaJip-KaCHUETIH KOpFay
Typasibl 3aHabIK MiHAeTTI KonBenmus: 1997 xwputbl Eypona Keneci xkaObuimaran Amam
KYKBIKTaphl JKOHE OMOMEIMIIMHA Typasibl KOHBEHIIUS JKOHE OFaH KOCBIMIIIA XaTTamasap.
JIYHUEXKY3UTIK MEAUIMHAIBIK YHBIMHBIH XeIbCHUHKHM Ackiapanusichl (1964, CcoOHFBI
OoaceutbiM - 2000), AnmammeH OMOMEIMIIMHAIBIK 3€pPTTEYJEp KYPrizyre apHairaH
XaJNbIKapanblK ATUKAa Hyckaynapbl (1982, conrbl OachuibiM 2002) CHSIKTHI KyXaTTap
XaJlbIKapaislK Oenenre ue [92].

Kazipri yakpITTa OJIEMHIH OpTYpJil eJJepiHae OHOATHKA CalachbIHAAFbl YJITTHIK
3aHHaAMaJbIK HOpMajap MEH epeenep, XalbIKapalblK KOHE alMaKTBIK MiHE3-KYJIBIK
KOJEKCTepi, OMOATHKA callaChIHIAFbl HYCKAYJIBIKTap MEH 0acKa Jla Ky)kKaTrTap KaObUIIaH/Ibl.

OTUKAJIBIK KOAEKCTEp OMOJOTHSIBIK TOyeKeaAepaAl Oackapy KaKeTTUIr Typaibl
xa0apAapIIbIKThI apTTHIPY/IbIH MaiJabl Kypaiibl 00Ja anaabl. AFaliKbuUIapAbiH O01p1 00k
Hunepnanapina OHOJOTHANBIK KOpPFay cajachlHIarbl JTHKa KoJAeKcl a3ipiennal [93].
XanpIKapaJIbIK aBTOpJAp YIKBIMBI d31pJIETE€H FaJIbIMIAPABIH JTUKAIBIK KOJEKCTEPl YIIIH
OMONOTUSIIBIK KOPFay JKeHIH e TSHBIBUHD HYCKayapbl Ha3ap aynapaisi [94].

2005 oxeutbt  FOHECKO-wbiH bac koHbepeHIMAChHBIH 33-111  CecCUsAChIHAA
KaObLIJaHFaH OMOATHKA JKOHE aJaM KYKBIKTAaphl Typalibl JKalIbiFa OlipAcH AeKiapaius ic
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Ky3iHae omOeban OoJbITT TaObLIAbI, SFHU aJaMfa KaThICThl MEAUIIMHAIBIK KbI3MET TEH
FBUIBIMU 3€pTTEYJepAiH OapibIK acmekTiIepiH perreiai. by KyaT COHbIMEH Kartap
XaJIBIKTap, yITTap, MOJICHUETTED, JUHIED apachblHaFbl CaJIbICTBIPMAJIbI
albIpMaIIBUIBIKTAPABl  KEHY, OMOMEIUIIMHAIBIK HTUKAHBIH KAIMbl TMPUHIUITEPIH
KaObLIIay JKOHE TaHY MYMKIHJIITIH QSIS I,

Jexnapanusga TIpUIUIK Typasibl FbUIBIMFA, MEJIMIIMHAFA KOHE OHBIMEH OailIaHbICThI
TEXHOJOTHsIIapFa KaThICTHI 16 OipiH-01p1 TONBIKTHIPATHIH JKOHE 63apa OaillaHbICThI, aJaMFa
KATBICTBI JTHKAJBIK KAFUIATTAP: aO0aMHblY Kaldip-Kacuemi MeH aoam KYKbIKmapbl,
2bLILIMHLIY HeMmece KORAMHbIH MYO0eNepineH dceke A0AMHbIY MYO00eNepiHiy ycmemoizl,
UliNiK neH 3usin Keamipmey, 0epOecmik (A8MOHOMUSL) JHCIHE JHCeKe IHCAYANKePUILTIK,
Kenicim;, Kenicim Oepy KYKblabl JHCOK a0amoap YuliH KeliciM, a0amMHbly OCAIObI2bIH
MOUBIHOAY HCIHE dHceKe OACHIHA KOl CYebLIMAYUbLILIKINGL KYPMEMMEY, HCeKe OMIpee HcaHe
KYNUSIBLIBIKKA KOJl CY2bLIMAYWMbLIGIK, MEHOIK, 20L1emminiK HCoHe KYKbIKMblK MeHOIK,
KeMcimywinikke con Oepmey, MaOeHU JPMYPIINIK HeH Napaiusmoi Kypmemmey,
NIKipIecmiK neH blHMbIMAKMACMbIK, dJeYMeMmmiK HCAyankepuiinik, ueiiikmepoi o6omicy;
bonawiax Ypnakmol Kopeay, KOpulazaw Opmawusl, Ouocgepamvl dHcane Ouoapmypiilikmi
Kopeay.

Ocsl KarugaTTap bl KOJAaHy MbIHAJIAPAbI KAMTHUJIBL: HPOSPECCUBM EbLIbIMU OINiM MEH
a0icHamanapovl NAUOAIAHA  OMbBIPLIN,  KICINKOUMLIK, AO0ANObIK, MA3ANbIK — HCIHE
MpaHcnapeHmminix He2izinoe uewimoep Kaovlioay H#aHne OUOIMUKAILIK NPOOIeMAanapobl
Kapay; mayeinciz, KoNcauaivl HcoHne NIOPAIUCMIK dMUKA KoMumemmepin Kypy, oaapad
muicmi Oeneetioe HcapoeMoecy HCcaHe ONApOblH Kbi3MEemiH KOA0ay, MeOUuyuHd, mipuliiiK
Mypanvl  uLIBIMOAP — JCOHE OHbIMEH  OQUIaHbiCmbl  MEXHOJNO2UANAPA  KAMbICHbl
mayexendepoi muicmi 6aganayea Hcone muicmi pemmeyze Hcapoemoecy, buomeppopusmee
JHCIHE 2EHEeMUKAILIK PeCypCmap MeH OUOJIOUSLIbIK MAMePUAIoapObly 3aHCbl3 AUHATbLMbIHA
Kapcvl Kypecmiy muicmi wapanapbli Koca aieanod, mpancyaimmolK NpaKmuKka mypiepi
Jrcypeizy Kesinoe Jleknapayus Kaeuoammapull Cakmay, Ouo3muKa caiacvlHoa oinim bepyee
JICOHE KICINMIK OasAplayea Hcapoemoecy HCOHIHOe2l Kyul-dicieep, XaablKapaivlk 0eHeeloe
2bUILIMU  AKNApammoly MapaiyblH KeHeumy MHcoHe OUOIMUKA JHCIHe 01apovl Oipecin
nauoalamy  CaidacblHoavl — SbLILIMU-MEXHUKALIK — OLIiMMeH  Keoepeiciz  aamacyovl
BIHMANAHOBIDY.

MewmitekeTTep Jeknapanusga OasHAaIFaH KaFuaaTTapJbl 1CKEe achIpy YIIiH
3aHHAMAaJIbIK, SKIMIILIJIIK HEMECE 03¢ CUIIAaTTaFbl THICTI apaiapabl Kaobuiaaysl THic [95].
brostnka macenenepi «XalbIK IEHCAYNIBIFBI JKOHE JIEHCAYJBIK CaKTay >KyHecl Typajbl»
Kazakcran PecnyOnukaceiabiH 2020 xbutrbl 7 mrinaeneri Ne 360-VI xana Kopgekcine
CHII3UITeH JKoHe 228-0amka coiikec OMOATHKA >KOHIHAET1 OPTAIBIK >KOHE >KEPIUTIKTI
KOMHUCCHSIJIap TIOHAPAJIBIK HETI3/Ie KaJBITACThIPBUIAILI, OJapblH (QYHKIUIApPhl MCEH
OpBIHJANIATBIH MIHJETTep IeHOepl »kaspuiagbl [96]. Kazakcran PecnyOinkachiHbIH
JleHcaybIK cakTay MUHUCTPJIITT BUOATHKA KOHIHET] OPTaIblK KOMUCCHS Typasbl €peke
azipieni [97]. buosTuKanbIK Ma3MyH FBUIBIMA HMHCTUTYTTap MEH OPTaJIbIKTaparhbl,
YHUBEPCUTETTEP/IET] FATBIMIAPIbIH dSTUKAIIBIK KOJIEKCTepiHe OipikTipiiareH [98].
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KyHABLIBIKTap MEH NPUHLIHIITEP MbIHAJIAPFA APHAJIFaH:

— FaJbIMJap MEH FBUIBIMH KOFaMIACTHIK OACIIBUIBIKKA aJlaThIH STUKAJBIK MiHACTTEMENEPIiH

AHbIKTaMaJIaphbl;

— TaHBUIFaH CTAaHAAPTTapFa, O3BIK TAKIpHOEre KoHEe THICTI OacKapyFa ColiKec KeJleTiH cascaT
MeH KociOM KOFaMJACTHIK YILIIH HEri3 peTiHle 3TUKAIBIK MiHAETTeMeNepaAl Naiijaianyisl

BIHTAJIaHABIPY,

— QIIGYMETTIK, MOJICHU IKOHE

JTiHU HaHBIMIAp MEH

OTUKAJIBIK  KYHIABUIBIKTapAarbl

aBIPMAIIBUIBIKTAp KE31HJE MYZJENl TapanTtap YIIiH OpTaK oHE OipiKTIpymm Till peTiHjae

KOJIZIaHy.

buonorusneik Toyekenai OacKapyablH THIMII TETIKTEPIH d3ipiiey MEH JKy3ere
aceIpybl KOJIIAWTHIH OJIIICHTeH JTHUKANBIK MalbIMAayJapFa apHaJIFaH 3aMaHayu
«Oarmapiap» KaJIblFa OPTaK KYHABUIBIKTAD MEH MPHUHIMITED >XUABIHTHIFBI PETIHIC

kenrtipuiret [4, 99] xxoHe 8-cypeTTe cXeMasbIK Typ/ie OCHHEIICHT eH.

JeHcayJbIK,
Kayincizaik
MeMJIeKeTTiK AOHURODESY
oimim Oepy,
BIHTAJIAHBIPY 3eprTeyJepai
JK9HE KYKBIKTAp JKAYanThl
MeH naixajgany
MYMKIiHIIKTepai
KeHeuTy
BﬂeXMe_TT“‘ TIPIILJIIK TYPAJIbI TyTacThIK
SALIAIK FBIJIBIMIAPJIATFBI
SBEPTTEYJIEPJI KAVYIIICI3,
CEHIMAI ’KOHE
KAYAIIKEPHILIIKIIEH
MAUJTAJIAHY AbIH
KYHIBIJIBIKTAPBI MEH
IMPUHITUIITEPI
¥pnakrap
apacbIH/IaFbl oaiagik
ningix
AKnapar
NHKI103UBTLIIK aJMacyabIH
JKOHE AIBIKTHIFEI,
BIHTBIMAKTACTHIK AWKBIHABIFDI JKOHE
sKayanKepIiiri

8-cypet — Tipurisiik Typayibl FeUIBIMIAPAAFEI 3ePTTEYIIEPIl KAyilci3, CEHIM/II )KOHE
KayanKeplIIIKIeH naigalanyablH KYHIBUIBIKTaphl MEH MPUHIIATITEP1
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binim anymsutapra JIJ1Y-abiH 2023 5KbUTFBI HYCKAYJIBIFBIHBIH 3.2-06711MiHIe OChIHAAMN
KYHJIBUIBIKTAp MEH MPUHIMOTEP/l KY3€re achlpy YIIiH THICTI MIHJIETTEMEIEPMEH TaHBICY
YCBIHBLIAIBI [4].

Ochl KYHABUIBIKTAD MEH MPUHIMOTEP €HTr13y TIPIIUIIK Typasbl FhUIBIMAAPIAFHI
OMOJIOTUSIIBIK TOYEKEIIEP/Il XKayanThl OacKapyFa bIKIAJ eTe/ll, MyH 1ail 6acKapy/Ibl canaibl
YKOFaphI JIEHIeiTe KOSIIbI.

JKorapbina atanrad KYHIBUIBIKTap MEH MPUHIATITEPA] €CKEPE OTBIPHIT, OMOIOTHSUTBIK
Toyekenaep/i 0ackapy TIpUIUTIK Typajibl FhUIBIMAAPAA 3€PTTEY KYPri3eTiH FalbIMAap MEH
MPAKTUKTEPIIH aKaJeMUsUIbIK ePKIHAIri MeH oJapIblH FBUIBIMH KOFAMIACTBHIK INeH
KOFaM aJIILIHAAFBI jKayanKepuIijIiri apacslHarbl Tene-TeHAIKTI caKTayra MYMKIHIIK
oepeni (9-cyper).

Kapacteipbuibim OTBIPFaH
KYHJIBUTBIKTAP MEH MIPUHITUIITEDP FHITBIMA
KAyBIMJIACTBHIKTBIH ~ JKOHE  TIPIILIIK
TypaJbl FBUTBIMIAPIbI 3epTTeyre
KATBICTBI OacKa J1a MY el TapanTap/IbIH (
JKOFaphl  FBUIBIMU  JKOHE  DITHKAJBIK
CTaHAApTTapAbl YCTaHy KaXETTUIITIH
KepceTeal, Oyl oJaplbl agamaapIbiH
eMipi MeH JICHCAYJIBIFbIH, AKAE%PI:(%{;EHK
AKOXKYHENIepAiH OHOOPTYPIIUIITiH KOHE Y,
Kayllicl3  OpTaHbl  YaKcapTy  YILIIH (
naiiananyra KenuijIik oepeni. :

KyHIOBUTBIKTap MEH TPUHITUIITED
FaIBIMIAP MEH MaMaHJapblH JKayarThl

.

EBIIIBIMJIAF bI
KAYAIIKEPIIIJIIK

T

TOXKIPUOECIH  BIHTAIAHJBIPYFA  JKOHE 9-cyper — JXKerekun KyHIBUIBIKTap
HBIFaliTyra, COHJOAH-aK OMOJIOTHJIBIK MEH TMPUHIUITEP/Il €CKEPE OTBIPHII,
TOyeKeNAepal Oackapy KesiHae OapibIK OMOJIOTHANIBIK, TOyeKeNaepai 6ackapy
MYZIJENl TapanTapiblH cascaThl MEH —  aKaJeMMUIBIK ~ epKIHAIK  TIeH
OTUKANBIK  MIHAECTTEMENep  KYHeCiH FaJIBIMHBIH KayarKepIIIiri
KYpyFa apHaJIFaH. apachIHIaFbl TEIC-TCHIIK
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CEMUHAP TAIICBIPMAJIAPBI

1-CEMHUHAP.
IjicTeMelIiK YCHIHBIMAAP.

CemuHap/a Keneci CypakTap/ibl TAKbIIaHbI3:

1. [llony nopiciHAEe KapacThIPbUIFaH «OHUOJOTHUSIIBIK TOYEKel», «OHOJIOTHSIBIK
TOyeKeliepal Oackapy», «TIPUIUIIK Typadabl FhUIBIMIAP» JKOHE OacKajgapbl Typabl
TYCIHIKTEp/Il HET13/1€H13. «BbHONOTUsIBIK KAYINCI3AIK» KOHE «OMOJIOTHSUIBIK KOPFaHBICH
VFBIMJIAPBIH CaJTBICTHIPBIHBI3.

2. Ochl moHHIH KaHAall cypakrapsl Ci3 VIIIH YJIKEH KbI3BIFYIIBUIBIK TYABIPATHIHBIH
TYCIHJIIPIHI3.

3. COVID-19 mnanmeMuschl Ci3aiH OHMONOTHSUIBIK TOyeKenaepal Oackapy Typaibl
TYCIHIKTEpIHI3Ie Kalail acep €TKEHIH JaIeNIeH]3.

4. BUONOTUSJIBIK ToyeKeJiep/il OacKapyAblH oOpTYpJil JEHreHIepiH TYCIHAIPETIH
MbIcasiap KeATipiHi3 (>kahaHJbIK, VITTHIK, JKEPrUTIKTI).

5. «bHONOTUAIBIK KayilCI3AIK MoceeNepiH IIeryeri OHOIOTHsIIBIK ToyeKeIaep Il
O0ackapy» TaKbIphIObIHA JICCe >Ka3bIHBI3 KOHE alllbIK MIKIpTajgacTa ojapAbl CeMUHapia
TaJKbUTAHBI3.

Jdcce — Oenrun Oip ceben Hemece Macene OOMBIHINA JKEKE ocepiiep MEH OHIapibl
OUIIIPETiH MIaFBIH KOJIEM/Il )KOHE €pKiH KOMITO3UIIMIIBI TPO3AJBIK IIBIFapMa. JCCEHIH
MakKcaThl — 63 OCTIHIIE MIBIFAPMAIIBUIBIK OMIay KOHE 63 OWIapbIH jka30ala Typje
KETKIZY CUSIKTBI JIaF IbLIap b JAMBITY

(https://pnu.edu.ru/ru/recruitment/graduates/essay/).

«Tipuriiik Typaibl FRUIBIMIAPAAFbl OMOJOTUSIIBIK TOyeKeNnaepai 0ackapy» MoHIHIH
TEPMUHJICPIHIH TJOCCApUHIH KACaHbI3 KOHE OHBI TOJThIpa OacTaHbI3. TepMUHIEPIIH
rJI0ccapuiil OChl MOH/1 OKY OapbICBIH/IA TOJBIKTHIPBUTYBI Kepek. CeMecTp/liH OpTachiHAa
JKOHE COHFbl CEeMHMHAp cabarbIHAa TJIOCCAPUIICH TEPMUHIEPII OULTyre TeKcepysep
KYprizuiesi.

ogneduer. l-mopicte KepceTUIreH oAeOMEeTTEp/l KOHE ©31HI3 3epTTereH Oacka
JePEKKO3/Iepi, COHBIH ilmiHAe MHTepHeT MaTepuaiiapbiH MaiijaiaHbIHbI3.

166


https://pnu.edu.ru/ru/recruitment/graduates/essay/

2-CEMUHAP.
9icTeMelIiK YChIHbIMAAP.

CeMuHap/ia albIK MiKipTanacTa Kejaeci Mocemenepal TaaKblIaHbI3:

1. buonorusiblK  Kayill areHTTepl peTiHAE KapacThIPbUIYbl MYMKIH IaTOTeH/II
MUKpPOOpPraHU3MJIEpAIH CcaHaTTapblH cumarrtaHbld. Onap aJaMHBIH  KoHE/HEeMece
YKaHyapJapblH KaHJal aypyJiapbiH TyIbIpabl?

2. «IlatoreHai»,  «BUPYIACHTTUIIK»,  «YBITTBUIBIK»,  <OKYKIAJbD»,  «IITAMM,
«MUKpPOOpPraHU3MJECp OCIHIAUICPIHIH KHUHAFBDY JKOHE Oacka Ja >KaHa TepMUHIAEpre
aHbIKTaMa OepiHi3.

3. [TaToreHauTik TomTapbl OOWBIHIIIA MHKPOOPTAaHU3MICPAIH XaJIbIKapalblK >KOHE
Ka3aKCTaHJIbIK KIKTEIY1H CalbICTHIPHIHBI3.

4. Tlatorenmi  areHTTEp MEH  TOKCHUHIEpAl  aly  Ke3JAepiH  OarajiaHbI3.
Mukpoopranu3zmaep eCIHAUIEPIHIH KUHAFbI OJIapIbIH APAChIH/IA KaH1all OPBIH aja/ibl )KOHE
Here?

5.7Keke Tamcelpma. 2-KOCBIMIIAHBI  KOJIJaHA  OTBIPBIN, MHKPOOPTaHU3MIEP
OCIH/IITIEPIHIH €H TaHbIMAJI )KUHAKTAPBIH CUTIATTAHbI3.

OpOip OUTIM anylIbiFa MUKPOOPTaHU3MAEP O©CIHAUIEPIHIH OIp XanbIKapalblK, YITTHIK
JKOHE CalaJIbIK JKWHAFBIH CHUIIATTay, COHfAaii-ak WHTepHeTTe MUKpPOOpPraHu3MIEep
OCIH/IIEpIHIH 0acKa )KWHAKTAphl TYpasibl aKIapaTThl Ta0y YCHIHBLIAIBI.

OcplI ToH TEPMUHAEPIHIH TTIOCCAPUIAIH KaHA YFBIMAAPMEH TOJIBIKTBIPBIHbI3.

OjedueT. 2-10picTe KOPCETUIreH oJeOMeTTepal KOHE ©31HI3 3epTTereH Oacka
JEPEeKKO3/1ep/Il, COHbIH imriHae MHTepHeT MaTepraliapbiH MaijalaHbIHbI3.

3-CEMUHAP.
IJicTeMelIiK YCbIHBIMAAP.

CemuHapja anibIK MiKipTajacTa Kejaeci Moceyesiep/l TaaKblIaHbI3:

1. Tipurimik ~ Typajibl — FRUIBIMIAPAAFbl  3€PTTEYJIEp MEH  TEXHOJOTHSIIAPIbI
«KOCapJaHFaH Mai1amany1bh Kanxai Tycineci3?

2. buonoruanblK  Kayinci3miKk — TOYeKeNAEpIH  TYABIPATHIH — TIPIIUIIK — Typajbl
FBUTBIMJIAPIbIH HET13T1 TEHSHIMUIaApbIH OaraaHbI3.

3. Tipmiiik Typajibl FRUIBIMAAPIAFBI KOcapiianFaH MakcaTTarbl 3epTreysepre (DURC)
KATBICTHI MOCEJIETIEP/Il TaTaHbI3, HAKTHI TEXHOJOTHSIIAPIBI TI31IMJICHI3.

4. PexomOunanTtel JIHK TexHomormsicbiMeHn OalJaHBICTBI  TIPIIUNIK — Typasbl
FeUTbIMIApAa Kocapianran mnaijnanany (DURC) OolibiHIA alaHAayIbUIBIK TYABIPAThIH
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3epTTEyJIePMEH alHaJIBICATHIH FAIBIMIAAP MEH MaMaHJApIbIH JKayanThl KO3KapaChIHBIH
MAaHBI3AbUILIFBIH JOJIEIICHI3.

5. TonThIK TarcelpMa: HaKThI MbIcaaapbl (12-15 cnmaiin) Tanmgai OTBIPBIIN, «TIPIILIIK
Typabl FBUTBIMTApAAFbI

3CpTTEYJIICp MCH Power Point npesenrammsicel — Oy ciaii-moy.

TEXHOJOTHSUIAPAbl  KOCApIIaHFaH bepinren TakpIpbilika xabapiiaMa Hemece OasHaama
JKETKI3y YIIIH MOTIHJI Cliaijarapra 0ejy Kepek. Op

nanjgaiany oJIeyeTi» . :
) ciaiii ~ OasHIaMaHBl ~ KOPCETyre  KOMEKTECEeTiH

TaKbIPBIOBIHIA Power Point cpi30amap MEH ce3/epre apHairaH 0oc KeHem el

MIPE3ECHTALUACHIH JTalBIHIaHbI3 oitnans3 (https://support.microsoft.com/ru).

YKOHE OHBI CEMUHApAa KOPCETIiHI3.
OcBl TIoH TEPMUHACPIHIH TIIOCCAPHUITiH jKaHA YFBIMIAPMEH TOJIBIKTHIPBIHBI3.

Ineduer. 1-3 gopicTepie KopceTUIreH oJeOueTTep Al KoHe ©31HI3 3epTTereH Oacka
NEPEKKe31epl, COHbIH 1iHae MHTepHeT MaTepraliJapblH NMaiJalaHbIHbI3.

4-CEMUHAP.
IicTeMelIiK YCbIHBIMAAP.

CeMuHap/a alibIK MKIpTaacTa Kejeci Moceeep/ii TaaIKbUIaHbI3:

1. Kazipri OnonorusibK KaylntepAl TonTapra 0ei1iHi3, TaOUFH OMOJOTUSIIBIK KayinTep
MEH aJaMHbIH KYTHEreH JMoHE KacakaHa opeKeTTepiHe OaljaHbICThl KayilnTep.liH
apachIHIaFbl albIPMAITBUIBIKTHI TYCIHIIPIHI3.

2. XXI racwIpAblH HETI3r1 OMOJOTHUSIBIK KAayITEepiH Ti3iM, OJApJbIH Maiga 0oy
cebenTepiH TalJaHbI3.

3. OpranslKk A3us aiitMarbIHIA agaM MEH >KaHyapJIapblH JKYKIIAIbl aypyJIapbIHBIH
AMUIAEMUSACH MEH TIaHIEMUSCHIHBIH Taiaa 001y KayIliH TaaaaHbI3.

4. M. Walters «Seven Modern Plagues: And How We Are Causing Them»
MaKaJlachlHAa KEeNTIPUITeH Jdiiexce3nl 5-7 Mbican apkKbuibl TyciHAipiHi3 [100]
https://islandpress.org/books/seven-modern-plagues:

«...XKana >xoHe Oenriil KO3ABIPFBINITAPIBIH Maiga Oodybl KemnTereH cebenrepre
0ailIaHBICTHI, OJIAPABIH KOMIIUIIT TaOUFaTKa aHTPOIIOTEHIIK 9CEP/IiH KOFaphlIayblHAH
TybIHIAWbl. Ko3apIpFeIITApABIH Taliga 00Ny TPOIECIHIH KYIICH1 KIMMATTHIH
e3repyiHe, OMOOPTYPJUIIKTIH a3aloblHA JKOHE JKOFAYbIHA, TIPHILIIK €Ty OPTACHIHBIH
JerpaalisachiHa KoHEe abaiibl TaOMFAT TMEH aJaM apachlHAaFbl OalJlaHBICTap.IbIH
Ke0eroiHe OaillaHbICTBI 00TYbl MYMKIH. TYpaKThl KeJeHIIiK JKoHEe JKep XaJIKbIHBIH OCyi
CUSIKTBI KYOBUIBICTApABIH CHHEPTHUSICH MAHBI3IBI POJT aTKAPAIBI. . .>»

5. Kazipri OuosiorvsuiblK — Kayintep MEH OJaplbl TYAbIPaThIH  ceOenTepiiH
AcconuorpaMMachIH KacCaHbI3.
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Acconmorpamma — OyJ1 OpTaJIbIK YFBIMHBIH HeMece KYOBUTBICTHIH 0acKa YFhIMIapMEH,
3aTTapMEH, KaCHETTEpPMEH, accolfalusiapMeH OaillaHBICBIHBIH BHU3Yall[bl OeiiHeci.
By okpITyFa TYJIFaNIBIK OarjapiaHfaH, TaMbITYIIBUIBIK KO3KapacThl )Ky3ere achipyra
MYMKIHIIK Oepemi, CTyIeHTTepIiH OelceHal oiay KbhI3METiHE CcepIiH Oepeml
(https://infourok.ru/).

Ochbl IoH TEPMUHACPIHIH TTIOCCAPHUITIH KaHA YFBIMIAPMEH TOJBIKTHIPBHIHBI3.

Igneduer. 1-4 nopicTepie KopceTUIreH oJeOueTTep Al KoHe ©31HI3 3epTTereH Oacka
JePEKKe3Iepi, COHBIH immiHae MIHTepHeT MaTepraiiapblH IMai/1aJaHbIHbBI3.

5-CEMUHAP.
IaicTeMelIiK YCbIHBIMAAP.

CeMuHap/a alibIK MKIPTAIAcTa KeJlecl Maceneaep/il TaIKbUIaHbI3:

1. Kazakcran PecnyOquKachlHBIH 1IIKI KOHE CBIPTKbl OHMOJOTHUSUIIBIK KaTepJiepiH
CaJIBICTBIPBIHBI3, Ka3akcTaH aymarbIH/1a K€3JIECETIH aca KayllTl MaTOreHAepAeH TybIHAaraH
HET'13T1 )KYKIaJIbl aypyJIap/bl TI3IMICHI3.

2. Kazakcran Pecmybnmukacel [leHncaynbik cakray MuHUACTpiriHiH 2021 Kbutebl 12
Kapamagarbl «Aca KayllnTi HWHQEKUMSIBIK —aypyJapAblH alJblH aily OOHBIHIIA
CAaHUTAPUSUIBIK-OMUJIEMUSFA KapChl, CAHUTAPUSIIBIK-TIPOQPIIAKTUKAIBIK 1C-IIapaiapIbl
YUBIMIACTBIPYFa JKOHE JKYpPri3yre KOWBUIATBIH CAHUTAPUSUIBIK-IIHIEMUOIOTHSITBIK
TajganTap» OYHPBIFEIHBIH Ma3MYHBIH KbICKAIIa OasHIaHbI3.

3. [latorermi  OWMONOTHSIBIK ~ areHTTEPAl  JCTO3UTTEYre  JKOHE  CaKTayFa,
MUKPOOPTaHU3M/IEP JKUHAFBIH KYpyFa, COHNAN-aK KIMHUKAJIBIK-IAArHOCTUKAJIBIK >KOHE
MHUKPOOHUOTIOTUSITBIK, 3epTXaHajapbIH KBI3METIHE 0aiIaHbBICTHI Kazakcran
PecnyOnukachiHarsl 11IKI OMOJIOTUSIIBIK KaTepiiepll TalJaHbi3, OChl 3epTXaHaJIapAblH
OHIPICTIK KbI3METIMEH OMOJIOTHSIIBIK TOYEKeAep 1l OaFraaaHbI3.

4. Kazakctan PecnyOnuKacblHbIH ayMarbIHa iprejaec MEMJIEKETTEPAECH OMONIOTHSIIBIK
KaTepJIepiH Tapaly ToyeKeNaepiH OaraiaHbl3.

5. FeimbiMu MakanamapisiH Ma3MYHBIH TaJIKbUIAHbBI3:

1) Meka-Meuenko T.B., Epy6aes T.K., berumbaesa 9.0K, Koanesa I'.I"., Aden 3.K.,
Cytsarun B.B., N36anoBa Y.A. MHOroypoBHeBas cUCTEMa M3yY€HHs] CBOMCTB ILITAMMOB
yymHoro mukpoda B PecnyOnuke Kazaxcrtan // IIpoGaembl 0co00 omacHbIX HMHGEKIIHIA.
2022; 4: 23-28;

2) Jlyxuosa JI.1O., U30anoBa Y.A., Meka-Meuenko T.B., Hekpacosa JI.E., Atirabap
b.b., Kazakos B.C., Cymux B.IO., Ocmanoa I''M. Cubupckas si3Ba B 2016 romy B
Kazaxcrane // Medicine (Almaty). 2017; 5 (179): 56-61.

FeutbiMu  Makanmamapipl Tanmkbulay —YIOIH — OJapAblH  Ma3MYHBIMEH —TaHBICHIII,

3epTTEYJIePAIH,  ©3€KTUIITH, KOJJAHBUIATBIH OJICTEP/l, HETI3T1 HOTHXKEIep MeEH
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KOPBITBIHABLIAP IBI KOPCETE OTHIPHII, KbICKaIa pedeparrap mabiHaaHbI3 (2 O€TKe ACiin).
3epTTeireH Makajgaiap OOWBIHINA 3-5 Cypak JalbIHAAHBI3 JKOHE OJIap/Ibl ayIUTOPHUSIAFbI
KypCTacTapbIHbI3Fa KOWBIHBI3.

Ocbl TIoH TEPMUHACPIHIH TTIOCCAPHITIH KaHA YFBIMIAPMEH TOJBIKTHIPBHIHBI3.

OJjedueT. S-7opicTe KOPCETUIreH oJeOMeTTep/l KOHE ©31HI3 3epTTereH Oacka
JEePEeKKe3IepIi, COHBIH immiHae MIHTepHeT MaTeprallIapblH MaliJaTaHbIHbI3.

6-CEMUMUHAP.
ODAicTeMeJIiK YChIHbIMAAP.

CeMuHap/a alibIK MKIPTAIACcTa KeJIecl Maceneaep/il TaIKbUIaHbI3:

1. «Kazakctan PecnyOnukachIHBIH OHOJOTHSIIBIK KAayITCI3diri TypaiabDy JKaHa 3aHJIbl
CHTI3Y/IIH OPBIHABLIBIFBIH JoJeIeHI3, 2022 K.

2. «Kazakcran PecnyOnuKachIHBIH OHMOJOTHSIIBIK KAYIMICI3Airt TypanbD» 3aHHBIH
HEri3r1 Ma3MyHBIH TajljaHbi3, KazakcTanga OMOJOTHSUIBIK KayilCI3AIKTI KamTaMachl3
eTYJI1H HET13r1 KaFuJAaTTapblH KENTIPiHi3.

3. «Kazakcran PecryOnnukachiHBIH OMOJIOTHUSITBIK KAYINCI3/IT1 Typasibly 3aHHBIH JKOHE
OMOJIOTHSUIBIK ~ TOyEKeIAepal Oackapy YIIIH KaObUIIaHFaH HOPMATHUBTIK-KYKBIKTBIK
Ky KaTTap/ibIH TUIMAUIITH OarallaHbl3.

4. «bUONOTUANBIK TOyEKENAEepl CBHIPTKbl Oaranay THIMIAUIINIH MOHUTOPUHITEY/
KYPrizy KarujanapblH OekiTy typanb» Kaszakcran PecryOnukackl JleHcaynblK cakTay
MUHHCTPIIIriHIH 2022 XbUTFBI 27 TaMbI3JaFbl OYHPBIFBIHBIH HET13T1 Ma3MYHBIH OasiHIaHbI3.

5. Kazakcran PecnyOnnkachlHbIH OMOKAyINCI3dIK KoHE OUONOTHUSIIBIK ToyeKeIaAep/Ial
Oackapy cajiachblHJIaFbl 3aHHAMACHIH OChI Macene OolbiHIa TM/] ennepiniy 3aHHaMachbIMEH
CaJIBICTHIPBIHBI3, ©3 KYMBICHIHBI3ABIH HOTIKEICPIH CaBICTBIPMAIbl KECTe TYPIHIE
peciMICHI3 )KOHE KOPBITHIHIBI )KaCaHbI3.

HopMaTuBTiK-KYKBIKTBIK
aKkTinep (omicTemMenep xKoHe Eckeprnie
T.0.) JBbLJI, KbICKAIlIa Ma3MYHBI

3aH(z1ap), Kb, KbICKAIIIA

M ennepi Ma3MYHBI

OchlI OH TEPMUHEPIHIH TIIOCCAPUIIH KaHA YFBIMIAPMEH TOIBIKTHIPBIHBIZ.

OJjneduer. 6-710picTe KOPCETUIreH 9JeOMeTTep/l »KOHE ©31HI3 3epTTereH Oacka
JePEKKO3/Iepi, COHBIH ilmiHAe MHTepHeT MaTepuaiiapbiH MaiijaiaHbIHbI3.
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7-CEMUHAP.
9icTeMelIiK YChIHbIMAAP.

CeMuHap/ia albIK MiKipTanacTa Kejaeci Macenenepal TaaKblIaHbI3:

1. bronorusaibIK  KAyINCI3AIK — KOHE  OHMOJOTHMSUIBIK — TOyeKenaepal  Oackapy
cajachIHJIAFbl XaJIbIKAPAJIbIK HET13JIEMENIK KyXKaTTap MEH CTpaTerusuiapAbl TI3IMACHI3.

2. XanplKapaJIbIK ~ KY)KaTTap[blH Ma3MYHbIH TaJ/IaHbl3 JKOHE  OHOJOTHSIIBIK
Toyekenaepal >kahaHIBIK »KOHE VIATTHIK ayKeIMjaa Oackapy YVIIiH MaHBI3IbUIBIFBIH
oarananbi3 (Kazakcran PecryOnrKkachlHBIH MBICATIBIH/IA).

3. J¥ men Oacka Ja XanbIKapalblK YHBIMIAPAbIH OHOJOTUSIIBIK TOyeKeIAepIl
Oackapy >KoHe OMOKAYIINCI3/IIKTI KaMTaMachl3 €Ty, COHBIH IIIIHJE OKY-9JIICTEMENIK KoHE
FBUIBIMUA KaMTaMachl3 €Ty JKOHIHJET1 KbI3METT1 HbIFATyFa KOCKaH YJIECIH OaraliaHbl3.

4. BUONOTHSIIBIK ~ Toyekenaepal Oackapylarbl, TIPIIUIIK Typajbl FbUIbIMIApAA
JKayanTbl 3epTTEyJEp KYPrizyJeri oJeMHIH OpTYPl €IACpPiHIH 3aMaHayu KETICTIKTEPIH
TaJIaHbI3 XKOHE €H KaKChl TOMKipuOenep/iiH KaichichiH Ka3zakcTanaa KoJijjaHy MaHbI3/IbI
CKEHIH TYCIHIIPiHI3.

5. «bipbIHFail AeHCayJbIK cakTay» kahaHIbIK OacTamMachlH TaOBICTBI KY3€re achbIpy
YIIIH XaJlbIKApajblK KY>KaTTapAblH KaHCBhICHl aca MaHbI3JbI?» TAKBIPHIOBIHA MIKIpCcailbic
XKYprizini3 (;1at. disputare — oiinay, Tajkeiiay, Aayiaacy) XKayantapbIiHbI3IbI JJICIACHI3.

Ocbl MOH TEPMUHIEPIHIH TJOCCApUMIH KaHa YFbIMAAPMEH TOJBIKTHIPBIHBI3.
['moccapuiiniepiHizal TeKcepyre nablHAaHbI3, KEJIECl CEMUHApAA cayalHama KYpri3y YIIiH
OJIapAblH aHbIKTaMaJlapblH O11iM, TYCIHAIpE OLTIHI3.

OJaedmneT. 7-IopiCTe KOPCETUITeH oAeOueTTepAl »KoHe ©31HI3 3epTTereH Oacka
JEePEKKO3/Iepi, COHBIH ilIiHAe MHTepHET MaTepuaiapbiH NaiijaiaHbIHbI3.

8-CEMUMHAP.
OaicTeMelIiK YChIHbIMAAP.

CemuHap/a alipIK MKIpTaIacTa Kejieci Moceneaep/il TaTKbUIaHbI3:

1. Tipurinik Typaibl FEUTBIMIAPIAFEI OMOJIOTHSIIBIK TOYEKEIIEP Il KIKTSHI3.

2. TipuIiik Typaisl FRUTBIMAAP MEH OMOUHAYCTPHUSAAFbl OMOJOTUSIIBIK TOYEKEIAep/ Il
OacKapyAblH HEri3rl MPUHIUITEPIH J9JeIACHI3, OMOJOTHSIIBIK TOyeKeJIepal Kayircis,
CEHIM/JI1 JKoHE KayanThl 0acKapy MeXaHU3Mi KaH1ail 00Iybl KEpeK eKEHIH HeT13/IeH]3.

3. «udoaemMusiub) YFBIMBIH TIPIIUIIK Typaibl FhUIBIMIAPIAFbl 3€pTTEYJIEp MEH
TEXHOJIOTHUSIIAP TYpasbl KaJFaH aKmapat MeH KaJlFaH aKmapaTThlH Tapally Kayri peTiHJe
TYCIHAIPIHI3 %OHE OHBIMEH KYPECY LIapaJlapblH HAKTHI MbICATIAPMEH HET13/I€H13.
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4. TipwiaiK Typaibl FeUIBIMAAP MEH OMOMHAYCTPUSIIAFbl OMOJOTHSIIBIK TOyEKENIep il
Oackapy YVIIIH KOJJIAHBUIATHIH aHAa TEXHOJIOTHSJIAPAbl IYyphIC OacKapylblH Heri3Ti
DJIEMEHTTEPIH TalIaHbI3.

5. «Ti30ek: cypak-xkayam» OOWBIHIIIA TEPMUHIAEPAl Oy *KoHE TYCIHYre cayaaHama
KYPri3iHi3.

MyraniM OYKUT TON CTYACHTTEpiHAE TEPMUHACPIIH TJIOCCApUNIH TEKCepedl MKoHe
CTyIEHTTEpAIH OipiHe OIpiHIIN CYpakK KOSIbI, MBICAJbI, «OMOJOTHSUIBIK KAyIICi3miK»
VFBIMBIH TalAaHbi3. Jlypeic skayam OEpreH CTYACHT Keleci CTYACHTKE «Ti30eK
OOMBIHIIIA» CYPAK KOSIbI, OChLIAN KYPCThIH OAapIbIK jKaHa TEPMHUHJIEP] TAIKbIIIAHFAHFA
xairacanbl. TonThIH OapiblK CTYISHTTEPl JKayanTapibl TaJKbUIAyFa KaTbhICAIbI,
OacKaJlap/IbIH JKayarTapblH TOJBIKTHIPA )KOHE/HeMece TepiCKe MmIbIFapa anaabl. MyFramim
YKayarnTap/IbIH IYPBICTHIFBIH TIPKEH/ 1, K&KET OOJIFaH JKaFaaiia TyCIHIKTeMe Oepe/i.

OcplI MOH TEPMUHEPIHIH ITIOCCAPUIAIH KaHA YFBIMAAPMEH TOJIBIKTBIPBIHBI3.

Ineduer. 1-8 gopictepne KepceTuUIreH oJeOueTTepAl KoHe ©31HI3 3epTTereH Oacka
JEPEeKKo3/1ep/Il, COHbIH imriHae MHTepHeT MaTepralilapblH MaijaTaHbIHbI3.

CEMMUMHAP 9.
IaicTeMelIiK YCbIHBIMAAP.

CeMuHap/a alibIK MKIpTaIacTa Kejecl Maceneaep/il TaIKbUIaHbI3:

1. 1SO 35001:2019 xanwIKapaidblK CTAaHAAPTHIHBIH HETI3IHAETI Y3MIKCI3 KETUIIIpy
TYKBIpBIMJIaMAachlHa HETI3JCNreH JKYHelmiK Tocuimi koHe CTaHIapTThIH Ma3MYHBIH
(KYpBUIBIMBI, 3JIEMEHTTEP1, HET13T1 TaJanTapbl) TAIJaHbI3.

2.3epTxaHajap MeH Oacka Jga OalmaHbICTBl YHBIMAApP YIIIH OWOJOTHSIIBIK
ToyeKkeiep/1 6ackapy OaraapiiaMachIHBIH THUIM/I1 JKYMBIC 1CTEY1H HE KaMTaMachl3 €TETIHIH
HET13/JIeH]13.

3. 3epTxaHaja >koHe O0acka /Ja OailIaHbICTHI YilbIMIapAa OUOJIOTHSIIBIK TOyEeKeAePIl
OakplIay mapajiapblHa KOMBUIATHIH HET13T1 TajdanTapbl Ti3IMJIEHI3, OChIHIAN MIapaiapabl
(COII xoHe T.0.) Xy3ere acplpy YIIIH KaHJald KyKaTTaMaHbl 931pJiey KaKET EKEHIH
KOpCeTiHI3. Aca KayinTl MaTOreHIepMEH KYMbIC 1CTey KE€31HJIe HET13I1 Tajantapaad 0acka
OMOJIOTHSUIBIK TyeKeaep il Oakbuiay OOMBIHILA TaFbl KaH 1Al [1apanap TybIHAaybl MYMKiH?

4. YKyMbIC icTeyiH Kayirci3 9/IiCTEePiH )KOHE OMOJIOTHSUIIBIK TOyEKeIAep Il OaKbLIayabl
KaMTaMachl3 €Ty YIIIiH KaKeT KbI3METKEpIEP/IIH MiHE3-KVJIKBIHBIH €H JKaKChl TOKIpUOeCciH
nanengeHi3 (TMIIIT, TMIIII TexHuKanbIK IpoLe ypanapsl).

5. 3epTxaHazarbl OUONOTUSIIBIK TOyEKeIaAep 11 OacKapy1arbl afam GakTOPbIHBIH POJIIH
JKOHE OCBIHJAai TPOLECTIH THIMAUNTIH apTThIPY VIIH KbhI3METKEPJEP/l OKBITYABIH
MaHBI3IbUTBIFBIH TaJJIaHbI3.

172



Ocpiran OailnaHbICThI 013 Kellecl Kelc-cTaaual (HaKThI JKaFAaiap/IblH CUITaTTaMachlH
KOJIJAHATBIH OKBITY TEXHHKAChl) KapacThIPY/Abl )KOHE OHJAa KOMBUIFaH CypaKTapra jkayarl
Oepyil YChIHAMBI3.

ISO 35001 7.2.2 Kpi3meTKepiep/IiH CeHIMIUTIK Iapajapbl

Ci3aiH YIBIMBIHBI3 (3€pTXaHAHBI3) KbI3METKEPIIEP/IIH CEHIM/II )KOHE KY3BIPETTI EKSHIIT1HE
CEHIMJIUTIKT] aHBIKTAY KOHE KaMTaMachl3 €Ty, COHJai-aK OMOKayiIci3Nik HeMece OMOKOPFaHbIC
KayIiH TYABIPYbl MYMKIH aJjaMIap/Abl aHBIKTAY YIIIH KbI3METKEpJIEPAiH CEHIMIUIIT IapaniapbiH

KaJlail Xy3ere acblpybl Kepek?

BuoorusiiibIK
TIyekeaepai 6ackap
¥ UpIMIarsl
3epTXaHara Kipy Pyxkcar nenreitiepi
pyYKcaThl Kanan KBI3METKEPJICPIiH
aHBIKTAIaabI? o o) KY3BIPETTLTITiHE
by sxarnaiina kanaai 2 § % colikec keine Mme?
HYCKayJap MeH 5 g 2 Bysymbuteikrap 6ap
STUKAJIBIK HOpMaJiap é‘ g < Mma?
KOJITaHELIa b1 ?
® UJ o

BbenrinenreH casicaT meH npoleaypaiapra colikec jeke TyIFanapAblH 00bEeKTiIepre HeMece
KYMBICKa pYKCaThIH Kanlail 6akpinayra 0onassi? bapibik KaObUAaHFaH IIapaiapablH 3aHbI )KOHE
STUKAJBIK OONYbIH Kajail KaMTaMachl3 eTyre 0onaasr?

Keiic Health Security Partners (HSP, US) yuvimoacmuipean «llandemusoan ketiinei 0ayipoeci
3epMXAHANLIK UHPPAKYPBINBIM KaYincizoiely xanvikapanwlk bazoapiamacs aacvinoa 2023 sscwinoviy 25-27
Kaymapwvinoa Tounucu xanacvinoa Jlyeap opmanvievinoaewvt I py3usnviy aypyrapovl 0axwliay HcoHe
K02amOblK Oencaynvlk cakmay yammoik opmanvizel (NCDC) 6azacvinoa emken «buonozusnvlx mayexkenoi
backapy srcane OUOKAYINCI30IKmMi Hbl2AUMY» CeMUHAPLIHbIY MAMeEPUanoapsl OOUbIHUA KYPACMbIPbIIAH.

OcpI 1OH TEPMUHEPIHIH TTI0CCAPUIIH KaHA YFBIMAAPMEH TOJIBIKTHIPBIHBI3.

Jneduer. 9-7mopicTe KOpPCETUIreH oAcOMEeTTepal JKOHE 6©31HI3 3epTTereH 0Oacka
JEePEeKKO31ep/Ii, COHbIH immiHae HTepHeT MaTepraiapbiH aijaTaHbIHbI3.
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10-CEMUHAP.
9aicTeMelIiK YChIHbIMAAP.

Keiic-ctagu: SARS TynbIpaThlH aca KayilTi MaTOreHAl BUPYCIEH >KYMBIC KYPri3y
Ke31H]1e OMOJIOTHSIIBIK TOYeKe Il Oaranay.

Cuenapmii: Tipmitik Typansl FBUIBIMIAAPIBI 3€pTTEyTe€ apHAIFaH FBUIBIMU
OpTaNBIKTHIH 3epTXaHacklHaa SARS TyabIpaThiH aca KayinTi HaTOreH Il BUPYCIECH KYMBIC
Kyprizutyae. 3eprreyurisiep ToObl 7 agaMHaH TYpajabl, 0ip KbI3METKep KYKTi, onap SARS
KapChl BaKIIMHAHBI d31pJey/ie.

3eprxana BSL2 cranmapTTel 3epTXaHaNBIK OeimMeci OombIl TaObUTambl. bapibik
XKaOIBIKTap KbUT CaliblH cepTH(HUKATTaNIabl/aTTecTaTTanaabl. buoareHT My3maTkpImTa —
80 °C Ttemmneparypaia cakranaibl. ToxipuOenep >Kypridy YIIiH mpenapar 15 mnutp
KeJIEMIHIE OCipuIel KoHE 3epTXaHAIBIK MHKYOaTOp/Ia cakTanabl. Ocipy MEH TazapTyJlaH
KeWiH BUPYC WHAKTUBALMsIAHAIbI.

FrutbiMu opranbeikra OMOKAyINci3ik OargapiiaMachl, KbI3METKEpJiepre HYcKay Oepy
KOHE OKbITY KyMmbIc icredal, amaiga COIl ocel 3epTxaHaga >KYpri3iuieTiH OapiibIK
npouenypanap yuriH o3ipieHOereH. Artanm ailTKaHAa, OWMOAreHTTI WHAKTUBALUAIAY
IpoLEaypachl Ka3bUlFaH, OipaK OaclIbUIBIK OEKITHEreH JKOHE ToyeKenal Oaxpuiay
CTpaTerusAchl MbICBIKTayFa Xi0epuireH. bysl 3epTxaHa yIIIH TBIHBIC ally/bl KOPFayJbIH
pecmu OarmapiiaMachl JKOK KOHE pecTiupaTopiIap KOJJaHbLIMA IbI.

XKac 3epTxanambian 6acka 6apibIK KbI3METKEPIIEP Y3aK YaKbIT AKYMBIC ICTEH/I1 JKOHE
YHEMI1 OKBITBUIAIbI, ©3/ICPIHIH Jaya3bIMJIbIK MIHAECTTEPIHE COMKEC KY3bIPETTUIIK JICHTeHiHe
ue. 3epTXaHalllbl 3epTXaHara *akbIlHa KaObUIAaHFaH, 0J1 )KYMBICTBI YHUBEPCUTETTE OKYIbI
asKTayMEH YIITaCThIPAJIbl, AJIFAIIIKbI HYCKAYJJaH OTKEH.

Keaeci cypakrapra s;kayan 0epiHi3:

1. Toyekenai Oaranay MaTpUIAChIH KOJIJaHA OTBIPBIN, OacTanKbl TOyeKeal Oaranay
YIIIH OHOareHT Typajbl Ka)XXeTTl aKnaparThl >XUHAHBI3. 3epTXaHa KbI3METKEPJIePIHIH
KalCBICHI €H oca’?

2. buoarenTTiH ocep eTy Hemece 00caTy BIKTHMAILIFBIH JKOHE MYHIAl OKWFaHBIH
3epTXaHa KbI3METKEpJepl MEH KOpIIaFraH opTara THUTI3ETIH OCEPIHIH aybIPJIbIFbIH
aHBIKTaHbI3.

3. 3epTxaHaga OChl OHMOAreHTIICH JKYMBIC ICTEY/l JKAIFACTBIPY YIIH KOJANIIBI
TOyeKemAl OaraliaHbI3 >KOHE OHBI a3aiiTy CTpaTerusylapblH YCHIHBIHBIZ. by sxarmaiima
ToyeKemAl OaKpuIay IIapajapblHbIH KUBIHTBIFBI PETIHAC TEK HETI3T1 TajanTap >KeTKUTIKTI
Mme?

4. Toyekenal Oakpliay miapajapblH TaHIAaFaHHAH KOHE JKy3€re achbIpFaHHaH KeWiH
KAJIJIBIK TOYEKEJ 1 aHbIKTaHbI3.

5. Toyekenaep/al >KaH-)KaKThl TaJJall, ojapibl Oakpliay IIapajapblH 93ipJeTeHHEH
KEH1H 3epTXaHa )KyYMbIChIHA KaH/1al e3repicTep eHri3y kepek? JKayaObIHbI3bI JOJICNICHI3.

Keiic-cmaouoi daiivinoayoa [74] mamepuanoapsl natioanansviiobl.

OchI 1oH TEPMUHEPIHIH TTI0CCAPUIIH KAHA YFBIMIAAPMEH TOJBIKTHIPBIHBI3.
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Ineduer. 10-mg0opicTe KoHE 3-KOCBHIMINAAa KOPCETUIreH oleOUeTTepll KoHEe ©31HI3
3epTTereH  0acka JIEpeKKe3Aepni, COHbIH I1miHAe MHTEepHeT MaTepuangapbiH
naigaJaHbIHbI3.

11-CEMUMHAP.
IjicTeMelIiK YCbIHBIMAAP.

CeMuHap/ia albIK MiKipTanacTa Kejaeci Macemnenepal TaaKblIaHbI3:

1. Tonrteik Tanceipma. «3amanayn JKKK rxoHe 3epTXaHAIBIK KOPFAHBIC KaOIBIKTAPhD)
TaKbIPBIOBIHIA TIpe3eHTaNns AabiHaaHb3 (12-15 cnaiig). CeIpTKBI TYpl MEH KYPBUIBIMBIH
(hOTOCYPETTEPMEH JKOHE CYPETTEPMEH KOPCETIHI3, TOyEeKeNAep i OakpuIay YIIiH KOPFaHbBIC
JEHTeMIIepiH, )KYMBIC IPUHIIUITEPIH KOHE T. 0. HET13eH]3.

2. OpTYpal caHaTTarbl KaJABIKTapAbl OHJCY OMICTEPIH JKOHE 3EpPTXaHAIbIK
JEKOHTAaMUHAIIUA JIICTEPIH TaJIaHbI3.

3. FeumbiMu  MexeMe immiHie OuoMarepuaniapAbl aidy, cakray >KOHE TachIMasjiay
TocUIAepiH  OaranaHbl3, OChl TIPOLIECTEpPAE JKYMBIC ICTEHTIH  KbI3METKEpJIEeP/IiH
KY3bIpETTEpIHE TYCIHIKTEME OEpiHi3.

4. TaceiManyay Ke3iHIe TaHOanmaynbl, A >koHe B caHaThIHIAFrbl SKYKIAJBI
MaTepHuaiiapAblH KAyllTlI 9CEPIHIH CUIIAThIH CAJIBICTBIPBIHBI3.

5. Keneci pororectrep A), B) xone C) cypakTapbiHa xayarn OepiHi3:

5.1.  3epTxaHamarbl  OHOJIOTHSIBIK A)
TOyeKeJ  MEHEIKMEHTIHIH  Hamap
YKYMBICBIHBIH KOPCETKIII KaHai?

5.2. byn Kanail aHbIKTaIaab1?

5.3. On kanait 6axkpUIaHaABI?

@omomecm Health Security Partners (HSP, US) yiivimoacmuipean «Ilandemusoan keiinei 0ayipoe2i
3EePMXAHATILIK UHDPAKYPBLILIM KAVIncizoiel» Xanvlkapanslk bazoapramacst asacvinoa 2023 scolnoviy 25-27
Kaymapwvinoa Tounucu xanacvinoa Jlyeap opmanvievinoaewvt I py3usnviy aypyrapovl 0axbliay HcoHe
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K02aMObIK, OeHcaynvik cakmay yammoix opmanvizel (NCDC) 6azacvinoa emken «buonoeusnvix mayexenoi
backapy oicane 6UOKayincizoikmi Hvl2atimy» ceMUHapbIHbIY, Mamepuaioapsl 60UbIHUA KYPACMbIPBLIRAH.

Ochbl IoH TePMUH/IEPIHIH TTI0OCCAPUIIH )KaHA YFBIMJIAPMEH TOJBIKTHIPBIHBI3.

Ineduer. 9-11 nopicrepae KepceTUIreH o9eOueTTep Al KOHE 631HI3 3epTTereH Oacka
JepEeKKe3IepIi, COHBIH imriHae MIHTepHeT MaTepHallIapblH MaiJaTaHbIHbI3.

12-CEMUHAP.
IjicTeMelIiK YCHIHBIMIAP.

CeMuHap/ia albIK MiKipTanacTa Kejaeci Macemenepal TaaKblIaHbI3:

1. buonorusiblK ToyekenaepAl OacKapyAblH Ka3aKCTAHIBIK 9/IICTEMECIHIH HEri3ri
Ma3MYHBIH TaJIJIaHbI3.

2. OjicreMe/ie KeNTIpUIreH OMoareHTTep/IiH MaTOreHIUIITHE KOHE OJIApMEH KYMBbIC
icTey Ke3iHJIeTl KayilTUIK JopekeciHe OalimaHbICThl OWOJIOTHSUIBIK KayilTiH OpTypii
JeHrerIepin TyCIHIIPIHI3.

3. OgmicteMenie KENTIpUITeH MAaTOTeHHIH OWOJOTHUSIIBIK KayiNTUIK CHUIATTaMachiH
JaWbIHIayFa apHaJIFaH apHaiibl OpMaHbIH Ma3MYHBIHA TYCIHIKTEME OEpiHi3.

4. «3uAH BIKTUMAJBIFBl JCHICHICPIHIH CaHJbIK >KOHE camnajblK OaranayjapbiHbIH
COMKECTIT» KECTECIHIH HET131HIE 3UIHHBIH BIKTUMAJIILIFBIH AHBIKTaHBI3.

5. Tonteik Tamnceipma (2-3 amam). KazakcrannmblK YHBIMAApAbIH Oipi  YIIiH
OMOJIOTUSIIBIK TOYEKeAep Al OacKapy OaraapiaaMachIiHbIH >KO0ACkIH d31pJien, ayAuTopusiaa
TaJKbLUIAY YIIIiH YCHIHBIHBI3.

Kazakcran  PecnyOnukacblHbH ~ OMOMHIYCTpUS  OOBEKTUIEpiHIH  Ti30eciH
naiamalbIHbI3, OJapIbIH CaUTTapbIHIa KOPCETIITCH KBI3MET OaFbITTapbIMEH aJiJIbIH aJia
TaHBICHIHBI3.

OcpI 1OH TEPMUHEPIHIH TTI0CCAPUIIH KaHA YFBIMAAPMEH TOJIBIKTHIPBIHBI3.

gneduer. 12-gopicTepae KOpCeTUIreH oneOueTTep il KoHe ©31HI3 3epTTereH Oacka
JEPEeKKO3/1ep/Il, COHbIH imriHae MHTepHeT MaTepraliiapbiH NaijaTaHbIHbI3.

CEMMHAP 13.
IDicTeMeJIiK YChIHbIMAAP.

Keiic-ctagu: Y)KaObIK 3epTTey AEpEKTEpPIHE PYKCATCHI3 KO JKETKI3Y.

Cuenapuii: buokayirncizaik Mocesnesnepi FhUIBIMU-3epTTEY HHCTUTYTHIHBIH (OyaaH opi
— YHBIM) OHMOTEXHOJOTUS 3E€PTXAHACHIHBIH 3€pPTTEYIl CTYAEHTI 3epTXaHara >XYMBIC
YaKbITBIHAH ThIC YyakbITTa Kipai. O Korapbl KayinTi OaKTEepUsIbIK IMaTOTeHMEH
OallJIaHBICTBI  TEHOMJBIK JIEPEKTepHl asKray YIIH JKYMBIC ICTEWTIH 3€pTXaHa
FaIBIMIIAPBIHBIH KypaMmblHa Kipemi. Jlepekrep yir MekeMeHiH OIpJieCKeH XabIKapalbIK

176



K00achIMEH OalaHBICTBI. 3epTTEy JepeKTepl MaTOreHJepAiH BUPYJISHTTUIIK Oenruiepi
TypaJibl TYCIHIK Oepe/l.

3epTTeylIl CTYICHT JAepeKTepl KbUIgaM Tajjaay YIIiH KOJJaaHOaHbI Mak1amaHFbIChl
keneni xoHe AT KommanOachIH Keke HOYTOYKKE KYKTEHII.

ConaH keiiH oJ1 AepeKTepre Ko >KeTIMIUTKTI JepeKTep Il Tajlaay/Ibl KakKchl O1JIeTIH
JOChIMEH OeJiicy/l Iemesai, onap epTeH Xabapiay KakeT OoJiFaHFa JICHIH JIepeKTepiiH
camachlH )KaKcapTa ajgaMbl3 el YMITTEHE/II.

JlereaMeH, 3epTTeyInl CTYICHTTIH JOCHI KHOCPKBUIMBICKEPICPMEH OallaHBICHI Oap
KOHE KYHJIBI IEPEKTEP Il Kapay MYMKIHAIT1HE KyaHbIIITHI.

Ochbl  cueHapuiili KapacTbIPbIHBI3 JKOHe 5-KOCHIMIIAHBI  MalJaJaHbIN
cypaxKrapra xayan OepiHi3:

1. MyHjaii cueHapuiire NalbIHABIKTBI KaKcapTy VIIH YHBIMHBIH OpEKETTEpPiH
nanenaeHi3. Kannait opekerrep «JlalibIHABIK» KE3€HIHE COKeC Keyeml?

2. Ochbl clieHapuiifie cumarTajgraH KuOep-OMOoKayilcCi3iK OKUFACBIHBIH ToYyeKemaepi
MEH KOPCETKIIITEPIH aHBIKTAy/bl >KaKcapTy YIIH YHBIMHBIH OPEKETTEpIH HETi3AeHI3?
Kannait opexerrep «AHBIKTAay» KE3€HIHE CollKkec Kenei?

3. My#npait kubeporokayinciz/iik clieHapuiine skayar 0epy YIiH YIbIM jkacail ajnaTbiH
Kagamaapasl TizimaeH13? Kanmait opekertep «2Kayar ke3eHiHe colikec Keaemi?

4. Kubep-0noKaylIci3mikTi Korapbl JACHreWje ycTran Typy YUIIH YHbIM KaHaai
OpeKeTTep >Kacail anaTbIHABIHBIH Tanaanb3? Kannaii opekerrep «Kongay» ke3eHiHe coilkec
kenemi?

5. ¥iieim  kubepkayincizmik  Toyekengepin Oackapy OargapiamMachlH —JKakcapry,
OKMFaNapAblH aJNJbIH ally YVIOIH THIMIIPEK €Ty YIIIH KaHJall Iiapanap KoJjJaHa
QJIaTBIHIBIFBIH KOPBITBIHBLTAHBI3?

OchI 1OH TEPMUHEPIHIH TTIOCCAPUIAIH KaHA YFBIMAAPMEH TOJIBIKTHIPBIHBI3.

Iaedmer. 13-mopicTe XKoHE S5-KOCHIMINANA KOPCETUITEH SJeOHEeTTepIl KoHE ©31HI3
3epTrTereH  0acka JepeKkke3nepiAi, COHbIH immHae HaTepHeTr MarepuangapbiH
naigajaadbIHbI3.

14-CEMUHAP.
IDaicTeMeJIiK YChIHbIMAAP.

Keiic-cragm: «KpI3bu1 xxanaynapy Ti3iMi OOHBIHILIA SKCIOPT HbICAHACHIH MAJIIM/IEITEeH
MakcaTTapjaH ajllaKkTaTy TOyeKeliH Oarajay.

Cuenapuii: X eniHIH YHUBEPCUTETI MHIYCTpHAIILl Ouopeaktop (pepmeHtarop),
BLBIO-60SJV  mogmenin cartbil  ally  MakcaTblHAA  MHKPOOUOJIOTHSUIBIK — KOHE
OMOTEXHOJIOTHSUIBIK KYMBICTApFa apHaJFaH OWOJOTHSIBIK >KaOIBIKTAp IIBIFApaThIH Y
emHiy «bruoTex» KocimOpHBIHA KYTIH/II.

«buoTex» kocimopHbI MYHJIal >Ka0BIKTHI KEJIeCl CUTIaTTaMajapMeH IIbIFapaibl: TOT
OacmaiiTeiH 00MaTTaH KacaJiFaH Kopiyc, kejemi 60 JuTp, MUKPOOPTaHU3MIEP 11, COHBIH
IIiHAEe  TATOTeHJl  MHUKPOOPTraHU3MIEpAl, BUPYCTapIbl  HEMece  TOKCUHAEP.I
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a’pO30JIbJIEP/IIH Tak1a 001y KayImiHCi3 Y3/I1KC13 ocipyre apHajaFraH. Y eJiH/Ie XalblKapaJlbIK
KylieMeH yinecTipiireH Db canachiHIarpl YITTHIK 3aHHAMAHbI KaTaH CAKTAWTHIH TaMbIFaH
Ob xyiieci Oap.

X eJiHIH YHUBEPCUTETI ka0IbIK OFaH COHFBI MaijaaHyIIbl PETIHIEC OKY MaKCaTTaphl
YIIIH KaXET €KEeHiH, OipaKk OHBI FBUIBIMU 3€PTTEYJIep KYPridy YIIIH KOJJaHYbl MYMKIH
ekeHiH aiTTel. COHBIMEH Karap, Keiicce3lep OaphIChIHAA YHUBEPCUTET OKUIACPI
TEXHUKAJIBIK CypakTap OOWbIHIIA HAaKTHl >Kayam Oepmenai, Oipak ojap MaTOTeHIl
MUKPOOPTaHU3MJEPMEH, BUPYCTApMEH HEMEce TOKCHHACPMEH >XYMBIC 1CTEMEHTIHIHE
ceraipai. Cayna MOMINIECIH KeACNACTy YIITiH YHUBEPCUTET Tayap bl KOJIMa-KOJ aKIaMeH
JKOFaphl OaFaMeH TeJiey[l YCBHIHIBI JKOHE caylJa MOMUIECIHIH KaTaH KYIHSIIBUIBIFBIH
CakTayzbl, X eIiHIH )KOFaphl CaThUIAPBIH Xadapiap eTieyi Cypasbl.

Ocpbl cueHapuiili KapacThIphII, KeJieci CypaKTapFa :kayan OepiHnis:

1. blktuman >xarmaiimapasl yCbiHa OTHIphI, «buoTex» kocimopHbIHBIH BiolCP
OKIMIIICIHIH «0ac TapTy Ti3iMi» 9/icHaMachl OOMBIHINA cay/la MOMIJIECIH POcIiMILy ic-
KUMBL QJITOPUTMIH CUIIATTaHBI3.

2. «buoTex» kocimopHbiHbIH BiolCP okiMIImiCIHIH «KBI3BUI jKamayjap» Ti3IMiHIH
oicHamMachl OOMBIHINA cay/la MOMUIECIH PeciMIey 1C-KUMbUT ITOPUTMIH CUTIATTaHbI3 (Koca
OeplireH).

3. Tayapnpl OenriieHreH MakcaTTaH (PKOFapbl, opTamia, MUHUMAJJbl) ajlIaKTaTy
KayIiH OarajiaHbl3.

4. Op TypJll MYMKIH Xaraaillapga ocbl cayaa Momiieci OoibiHma «buoTex»
KOCIMTOPHBI 0ACIIBICBIHBIH OPEKETTEPIH JOJICIICHI3.

5. byn cuenapuii «buoTex» kocinopubiHblH BiolCP-ke kanaii ocep eTeTiHIH
OarajiagpbI3.

«Kp13p11 KaMayIap» Ti3IM1

1. Tamcelppic  Oepymri  TayapJblH  TYNKUIKTI  HalJaJaHbUIyblHA  HEMece  TYNKUIIKTI
naiaTaHynIbIChIHA KaTBICTHI aKnapaT OepyieH 0ac TapTabl.

2. Tamncelpeic Oepymii omeTTe Kemicce3aep OapbIChiHAA KOWBUIATHIH KOMMEpPLHUSJIBIK HeMece
TEeXHHUKAJIBIK CypaKTapFa HaKThI JKayarl Oeprici KelaMen/.

3. Tanceipbic OepiireH eHIMHIH cuIaTTaMalapbl MEH MaKCcaThl OHbI MaiiAagaHyIbIH MOIIM/IEITeH
MakcaTTapblHa HeMece Tarncelppic OepyuIiHiH (TYNKI HaijanaHymbUIapblH) KbI3MET cajachlHa Colikec
KeJIMEN 1.

4. Tamcelppic OepiiTeH OHIMHIH KeJeMi MEH HOMEHKJIATypachl COHFBI TallajJaHyIIbIHBIH
OHJIIPICTIK KyaTThUIBIFBIHBIH CUTIAThl MEH TEXHUKAJIBIK JICHT€iiHEe COlKeC KeIMeii.

5. Tamnceipeic OepyliHIH KOMIAHUACHI )KaKbIH/1a HAPBIKKA IIBIKTHI KOHE OJI TypaJibl aKmapaT eTe
HIEKTEeYJIi.

6. Tamcelpeic 6epy1i Tayapra KOJIMa-KoJ aKIIaMeH XKOoFapbl OaraMeH TeJey 1l YChIH/IBI.

7. Tamnceipeic Oepyini eHIMHIH MapaMmeTpiepi MEH MYMKIHIIKTEpIMEH TaHbIC eMec, OipaK OHBI
QJIFBICHI KeJEe/Ii.

8. TamceIpeic OepyIli SKCIIOPTTAYIIBI TApAIl MaMaHIapPBIHBIH iCKe KOCY-0arTay >KyMBICTaphIH )KOHE
KbI3MET KOPCETY/I1 KYPri3yIiH OeNriieHreH NpakTUKachiHaH 0ac TapTaibl.

9. Tamcelpeic Oepymri TanchIpbIC OEPiITeH OHIMAI ©3repTyAl Cypailibl, OYJ1 OHBI OHMOJOTHSIIBIK
Kapy/abl jkacayza KoJJJaHyFa xKapam/ibl eTel.

10. Tamceipeic OepyIni COHFBI MaKcaTKa, COHFBI IMaliJaJlaHyIIbUIapFa HEMece TaIlChIPhIC OepiIreH
OHIM TYpaJIbl erKeH-Ter ke MaiMeTTepre KaTbICThl KYIMUSUIBUIBIKKA [IaMaJaH ThIC TaJanTap KOSJIbL.

11. JKetki3y GarbIThl Tayap MEH aJpecaTKa TOH eMec.

12. OHiMHIH KanTaMachl MOJTIMACITEH TaChIMANAay 9/IiCiHEe COKeC KeMEHIi.
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13. KnueHT OMONOTHSUIBIK KapyzAbl 93ipieyre, eHAIpyre HeMece TapaTyFa KaThICThl Ke3-KelreH
KBI3METKE TIKEJICH HeMece KaHaMa TYp/le KaThICATBhIH/BIFBI OCNTUI HEMeCe KYAIKTEHE/I.
14. Backa pikTUMan Genrisuep.

Ochbl IoH TePMUH/IEPIHIH TJIOCCAPUIIH KaHa YFBIMJIAPMEH TOJBIKTHIPBIHBI3.

Jneduer. l4-nmopicte KepceTUIreH oicOMEeTTepal JKOHE 6©31HI3 3epTTereH Oacka
JePEKKe3IepIi, COHBIH immiHae MIHTepHeT MaTepuaiiapbiH IMai/1aJaHbIHbI3.

15-CEMUMHAP.
IjicTeMelIiK YCHIHBIMAAP.

CeMuHap/a alibIK MKIPTAIACcTa KeJiecl Maceneaep/Il TaIKbUIaHbI3:

1. «bno3THKa» TEPMUHIH, TIPUIUNK Typajdbl FbUIBIMAAPAAFbl  OUOJOTHUSIIBIK
ToyeKeAep/l OacKapy1arbl OMO3TUKAHBIH MaHbI3AbUIBIFBIH TYCIHY/I1 HET131EHI3.

2. Tipminik Typayibl FBUIBIMAAP CaJlaChIHJAFbl ATUKAIBIK OHE KYKBIKTBIK PETTEY
MKOHIHJIET1 XaJIbIKapaJIbIK HOPMATUBTIK KY>KaTTap/AblH HET13T1 Ma3MYHBIH TaJIJaHbI3.

3. Tipuryiik ~ Typajibl  FBUIBIMAApAA 3€pTTEYNEepal  Kayilci3, CEeHIMAl JKOHE
KayarnKeplIUTKIeH naigalanyablH KYHIUIBIKTaphl MEH MPUHIUIITEPIH TY>KbIPHIMIAHBI3.

4, «AKameMUsUTBIK epKIHIIK TeH FaJIbIMHBIH JKayalKepIIUIri apachlHAAFbl Terle-
TEHJIKTI OEeKITyAeri TIPUIIIK Typaldbl FBUIBIMAAPAAFbl OHOJIOTHSIBIK TOYEKeIaepai
OacKapyablH KETEKIl KYHIbUIBIKTapbl MEH MPUHIMITEPD» TAKbIPBIOBIHIA 3CCE Ka3blll,
ayJIUTOPHSIA TATKbIIAHBI3.

5. «Tipunmik Typaibl FbUIBIMIAPAAFbl OMOJIOTHSUIBIK TOyEKeNAepl Oackapy» TMoHI
OOMBIHIIIA CTYACHTTEP KYPACThIpFaH TEPMUHJEP/IH ITI0CCAPUMIIEPIH TEKCEPY.

8-ceMmHap/a cUmaTTalFaH «Ti30€K: Cypak-Kkayam» dicTeMeci OoibIHIIa OOMbIHIIA 8-
15 popic marepuangapbl OOWBIHIIA TEPMUHIEPAI OUTy KOHE TYCIHY YIUIH CTYAEHTTIK
ayIUTOpHsIa cayaiHama JKYprizy.

Oaedmer. 15-mopicTe KopceTireH ojeOueTTepil JKOHE ©31HI3 3epTTereH Oacka
JEPEeKKO3/1ep/Il, COHbIH imriHae MHTepHeT MaTepralilapbiH NaiJaTaHbIHbI3.
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CTYAEHTTEPIIH O3IHAIK ’K¥MBICBIHA APHAJIFAH TAIICBIPMAJIAP

COX Tancel
COXK opsbinaay . ChIPY
COX Tancsipmajiapsbl Mep3imaepi (OKy
(popmacel
anracel)
1. XXI racelp Ononorusuiblk Kayinrepi | Power Point mpezenTarus
9 5 anra
(12-15 cnatin)
2. Tipurimik Typanbl FbUIBIMAApPIAFbl
OMOJIOTHUSITBIK TOyEKEeAep i Oackapy: Pedepar 10 anta
ONIEMHIH OpTYpJl  eNAepiHAeri eH (10 - 15 Ger)
KaKCHI TOKipuOenep
3. XanplkapanblK ko00a IIeHOepiHae .
aca Ka iﬁTlinaT(I:I‘eH epi 3¢ HTTep ef[ri Ketic-cram 15 anra
Kay ) JICPAL SEPTICEYA (6-xochIMmIIIa)
ToyeKeiepii backapy
Pedepar (nar. referrer — Oasumay, xabapmay) — Oip Hemece OipHelmie KiTamrapra,

MOHOTpadusiIapra, FUIIBIMU MaKaiajgapra Hemece 0acKa JepeKKe3epre Heri3feiareH KaHaai aa
0ip CypakTBIH, TAaKBIPBHINTHIH MOHIH KbICKalIa o1 OasHaay. Pedepar KapacThIpbUIBIT OTBIPFaH
Mocese OOMBIHIIA HETi3T1 HaKThl MAIIMETTEP MEH KOPBITBIHIABLIAPABI KaMTybl THic. Pedeparra
erKe-Ter keIl 1aneniep, nansiMaayiap, CalbICThIpyIap Kaxer. Marepuan MaimMaeMe Hemece
cumaTrTama TypiHJze Oepisiei.

Pedepart KypbLIbIMBI: MyKa0Oa OeTi, Ma3MyHBI, Kipictie, Heri3ri 0eiiM (hoTtocyperTep, cyperTep,
KecTeNep/Ii Koca ajlFan/ia), KOPhIThIHbLIAP, 91e0ueTTep Ti3iMi.

Pedepar MS Word pegakTopbiHa KOMIOBIOTEPIIIK TEKCT TEPY aApKbUIBI 5Ka3blIa/Ibl;

Kapin — Times New Roman. Kerenb — 14. XKonapaisik HHTepBai — Kanfbi3. JKUEKTEp — JKOFapFbI
— 2, TemeHri — 2, con — 3, oH — 1,5. A63ar werinici — 1. berrepain HemipieHyi Typa, 6eT HoMipi
NapakThIH TOMEH JKaFbIHJIa OpTachlHA KOWbLIaabl. Myka0a OeTi HeMipiaeHOe .

Onebuer  https://nauka.kz/upload/files/02. GOST 7.1-2003.pdf  cranmapTka  coiikec
pecimaeneni
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KOPBITBIH/IbI BAKBIJIAY K¥MbICbBI CYPAKTAPDBI

1. «buonorusabIK Toyeken», «OUOJOTHUSIIBIK ToyeKeIaepAl 0ackapy», «TIPIIUTIK Typajbl
FBUTBIMJIAPY, «OUOJIOTHSUIIBIK KAYIICI3AIK» dKOHE «OUOJIOTUSIIBIK KOPFAHBICY YFBIMIAPBIH
HET13/ICHI3.

2. buonorusnplK  Kayim areHTTepl  peTiHIe KapacThIpbUTybl MYMKIH —IaTOTEHIl
MUKPOOPTaHU3MIIEPAIH CaHATTapblH cumarTtanbs. Onap aJaaMHBIH  JKOHE/HEMece
YKaHyapJapablH KaHJal aypyJIapbiH TYIbIPAIbI?

3. IaTorenaimik TOMTapbl OOWBIHIIA MHUKPOOPTAHU3MIIEPIIH XaJIbIKAPAIBIK KOHE
Ka3aKCTaH/IbIK KIKTEIYiH CAIbICTBIPBIHBI3.

4. Tlatorenai  OmoareHTTEp MEH  TOKCHUHAEPIAI  ally  Ke3aepiH  OarajaHbI3.
Mukpoopranuzmjiep eCiHaUIEep] >KUHAKTAPhl OJap/IbIH apachlHa KaHail OpBIH ajlaJibl
JKoHE Here?

5. Tipurimik Typasibl FEUIBIMIAPIBIH OUOJOTHSUIIBIK KAYINCI3IK TOYEKEIAEPIH TYIbIPAThIH
HET13r1 TeHACHIMUIAPBIH OaraniaHbl3.

6. Tipmimik Typanbl FhUIBIMIApAAFbl KocapiianFaH makcartarbsl 3eprreynepre (DURC)
KATBICTHI MOCEJIETIEP/Il TaIaHbI3, HAKTHl TEXHOJOTHUSIIAPIbI TI31IMJICHI3.

7. Taburu OUONOTUSUIBIK KAayIITEp MEH aJaMHBbIH a0alChl3 )KOHE KacaKaHa dpEKETTEpIHE
OallJIaHBICThI KaYINTEPIH apachlHAAFbl Al bIPMAIIBUIBIKTHI TYCIHIIPIHI3.

8. XXI racelpAplH HETi3ri OWONOTHSIIBIK KayimTepiH Ti3iN, ONApAbIH Taiga 0oy
cebenTepiH TaagaHbI3.

9. Kazakcran PecmyOnuKachlHBIH 1K JKOHE CBIPTKBI OHMOJOTHSUIBIK —KaTepliepiH
CalbICTHIPBIHGI3, KazakcTaH aymarblHAAQ KE3JECETIH aca KayilTi MaToreHIepAcH
TYBIHJAFaH HET13T1 KYKIAJbI aypyiapabl T131MJICHI3.

10. Kazakcran PecryOnukachiHaarbl MUKPOOPTaHU3M/IEP KUHAKTAMACHIH KYPYFa, COHJIaM -
aK  KJIMHUKAJIBIK-TUATHOCTUKAIBIK JKOHE MHUKPOOMOJOTHUSUIBIK — 3epTXaHalap/bIH
KbI3METiHE OaiJIaHBICTHI 11TKI OMOJIOTHSUIIBIK KaTepiIep Il TalIaHbI3.

11. Kazakcran PecmyOiaukachlHBIH aymarblHA Ipreiiec MEMIICKETTepJeH OMOJOTHSIIBIK
KayinTepaiH Tapaiay ToyeKenaepiH, coHmaii-ak OpTanblk A3Ws OHIpIHIE aJaM MeEH
YKaHyapiapAblH SKYKHAIbl aypyJapblHBIH SIUAEMUIAPbl MEH MaHIEeMUSIIaPbIHBIH
TybIHJIQy KayMiH OarajgaHbI3.

12. «Kazakcran PecnyOamkachiHBIH OMOJOTHSIIBIK KAyiTCi3diri TypanbDy 3aHHBIH HETi3Ti
Ma3MYHBIH TajaaHei3, Kazakcranma OMOJTOTHSUIBIK KAYINCI3MIKTI KaMTaMachl3 €TYIiH
HET13T1 KaFuJaTTapblH KEATIPiHI3.

13. «Kazakcran PecnyOnukachlHbIH OWONOTHSIIBIK KayINCi3[Airi Typajibh» 3aHHBIH KOHE
OMOJIOTHSIIBIK ToyeKenaepAl Oackapy YIIiH KaObUIgaHFaH HOPMATUBTIK-KYKBIKTHIK
KY>KaTTapibIH THIMIUIITH OarallaHbl3.

14. Kazakcran PecmyOnukachiHBIH OMOKAYIMNCI3MIK >KOHE OHOJOTHUSIIBIK TOyEeKeIaepIl
Oackapy camacelHmarbl 3aHHamacklH TMJ[ enmepiHiH ockl Mocene OoMBbIHINA
3aHHAMACBhIMEH CAJILICTHIPBIHBI3.

15. bUONOTHANBIK KayITICI3AIK YKOHE OWMOJIOTHSUIBIK TOYEKeNJAepai 0acKkapy callachIHaFbl
XaJBIKAPAJIBIK HET13JIEMENTIK KyXKaTTap MEH CTpaTeTrusiapAbl TaJIIaHbI3.

16. XKahannapik xone yarTeiK AeHreinepae (Kasakcran PecryOnukachIHBIH MBICAJIBIHIA)
«bipeIHFail JeHCAayJbIK cakTay» >kahanaplk OacTamachlH TaOBICTBI KY3€re achipy
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MakcaThIHJa OWOJOTHSUIBIK ToyeKeyiepal Oackapy YIIiH OMOJOTHSIIBIK Kayinci3aik
caJlachIHIAFbl XAJIbIKAPAJIbIK KY>KaTTapAblH MAaHbI3IbUIBIFBIH OaFrajaHbI3.

17. buonorusnelk ToyeKenaepal 6ackapyJarbl, TIPIIIIK Typajibl FhUIBIMJAP/A KayamnThl
3epTTeyJIep KYPri3yJeri oJieMHIH TYpJIl eJJepiHiH 3aMaHayH JKETICTIKTEPiH TalaaHbI3
*koHe KazakcTana KoJiJIaHy YIIIH €H V311K TOKIprOeIep IiH KalChIChl aca KYH/IbI €KEeHIH
TYCIHJIIPIHI3.

18. Tipurinik Typansl FUIBIMIAPIAFEI OUOIOTHSIIBIK TOYEKEACPAl JKIKTEHI3.

19. Tipurinik Typansl FBUIBIMAAP MEH OMOMHIYCTPHUSAAFbl OMOJOTHSIIBIK TOyEKeNaep i
OacKapyIbIH HET13T1 MPUHITAIITEP] MEH MEXaHU3MIH JIJIEIICHI3.

20. Tipurmik Typajabl FRUIBIMIAP MEH OHOMHAYCTPUAIAFbl OUMOJIOTHSIIBIK TOyEeKeIAepal
Oackapy YIIIH KOJJaHBUIATBIH KaHA TEXHOJOTHsIIAPAbl TYpPhIC OacKapyAblH HETi3ri
AIIEMEHTTEPIH TaJAaHbI3.

21.1SO 35001:2019 xanbIkapadblK CTaHAApPThIHA HETI3AENTEH Y3/IKCI3 OKETUIAIpY
TY>KbIPBIMJIaMAChIHA HET13/IEJITE€H KYUEIIK TOCUI/II AKOHE OHBIH Ma3MYHBIH TaJIJaHbI3.

22. 3eptxaHanap MeH Oacka Ja OalaHbICThI YHBIMAAP YIIIH OHMOJIOTHUSUIBIK TOyEKEeIAepIl
Oackapy OarmapiamMachlHBIH THIMII JKYMBIC ICTEYIH KamMTaMachl3 €TETIH HOpPCEHi
HET13/ICH13.

23. 3epTxaHaga koHe Oacka Ja OalIaHBICTBl YHBIMAApJa OWOJOTHUSIIBIK TOYyeKeIAepIi
OakpuIay IMapajapblHa KOWMBLIATHIH HETI3T1 TajanTapabl TI3IMJICHI3, OCBhIHAAl
mapanapbl (COII xoHe T.6.) *xKy3ere acelpy YIIIH KaHJal Ky»KaTTaMaHbl 931pJiey KaKeT
€KECHIH KOPCETIHI3.

24. Kayinci3 KyMBIC TOXIpUOECIH J>KOHE OWOJOTHSUIBIK TOyeKelnaepai OaKbliay bl
KaMTaMachl3 €Ty VIIIH KaKeT KBI3SMETKEPJICPAiH MIHE3-KYJIKBIHBIH €H YKaKChl
taxkipudecin panenaeH13 (TMIIII, TMIII TexHuKanbIK npoueaypaiaps).

25. 3epTXaHagarbl OMOJOTHSUIBIK ToyeKenaepaAl Oackapyaarbl anaM (pakTOPBIHBIH POiH
YKOHE OCBIHJAal NPOLECTIH THIMAUIIIH apTThIPY YIIIH KbI3METKEPJIEPAl OKBITYIbIH
MaHBI3/IBUIBIFBIH TaJJIaHbI3.

26. buonorusibik Toyekenal 6aranay )KyHeciHIH HET13r1 Ke3eHAepiH Ti3IM/EHI3 )KOHE OHBI
CXEMaJIbIK TYPJIe KOPCETIHI3.

27. buonorusaneIKk Toyekenaepai Oaranay >KyHeciH, COHBIH IMIIHAE akKrapaT *XUHAy MEH
TOyEeKeIACP/Il Talaayabl JOIEIICHI3.

28. «bacTankpy, «KOJTaNIbD» KOHE KAIIBIK» TOYEKeNIep YFBIMIAPBIH TYCIHAIPIHI3.

29. buonorusieIK ToyekenaepAi Oaranay >KyHWeciH, COHBIH IITiHAC ToyeKeIAep i OaKpuiay
CTpaTErusiChIH 931pJieyAl, ToyeKenaepal Oakpuliay IapajiapblH TaHAAYJbl KOHE 1CKe
achIpyJIbl, TOYEKeNaep/ il Oaranay/ibl xoHE 0JIap bl OaKbUIay HIapajiapbiH IJIEIACHI3.

30. XKeke xopranbic KypanaapbiH (OKKK) Ouonorusnbeik Toyekenuep/i 6ackapy Iapacsl
peTinae O6aragaHpbI3.

31. buonorusaneik Kayincizaik kopantapbiabiH (BKK) Typriepin KikTeHI3 oHe oJapblH
CUTIaTTaMaJIapbiH KEJITIPIHI3.

32. KanapIkTapaplH =~ OpTYpJll  caHATTapblH OHJILY OJICTEPIH JKOHE 3EPTXAHAIBIK
JIEKOHTAMUHAIIHS dICTEPiH TaJdaHbI3.

33. FoutbiMu  MekeMe imriHAe Ouomarepuangapisl aily, CaKTay »KoHE TachIMaljaay
TOCUIZICpIH OaraliaHbI3, OCHI TIPOIECTEPAE IKYMBIC ICTEHTIH KBI3METKEPJICPAiH
KY3BIpETTEpIHE TYCIHIKTEME OEpiHi3.

34. Taceimanyay KkesiHzmeri TaHOamaynmbl, A koHe B caHaThlHOarbl OKYKIAJIbI
MaTepHraiiapAblH KAyllTI 9CEPIHIH CUIIAThIH CAJIBICTHIPBIHbI3.
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35. buonorusiblk  Toyekenaepal OacKapyablH Ka3aKCTaHIBIK OJICTEMECIHIH HErI3Ti
Ma3MYHbIH TaJIJIaHbI3.

36. Kazakcran PecnyOnukachIiHBIH OMOJIOTHSUIBIK TOyeKeaep/l Oackapy oaicTeMeciHje,
2022 3., KeATIpiIreH OuoareHTTepAiH MaTOreHAUTITIHE KOHE OJIAPMEH JKYMBIC 1CTEY
KE31HJIeT1 KayINTUNK JopekKeciHe OalIaHbICThI OHOJOTHSIIBIK TOYEKENIIH opTYypJl
JIEHreUIepiH TYCIHIIPIHI3.

37. Tipurmik ~ Typaibl  FhUIBIMIApAa  3€pTTE€y  KYPri3eTiH  yibIMAap  YIIiH
KUOEpKayINCi3AIKTIH HET13T1 KaylnTepiH CUIaTTaHbI3.

38. Tipurimik ~ Typainel  FBUIBIMAApAa  3€pTTEyNiep OKYpri3eTiH  yWbIMaap  YIIH
KuOepOnoKayinci3aik 6araapaamManapbiH 931pJiey1iH MaHbI3AbUIBIFBIH JIJICIICHI3.

39. KubepoOuokayincisiik Toyekeaaepin 6ackapy OaraapiaMachbiHbIH OapIIbIK KE3CHIEPIHIH
TUIMI XKYMBIC 1CT€yIH KaMTaMachl3 €Ty YIIIH 3JEMEHTTEP MEH KaXeTTi opeKeTTepl
OaraaHpI3.

40. buonHayCTpUsT MEH TIPIIUIIK Typajibl FhUIBIMIAPAAFbl TOyEKeNJepal Oackapy YIIiH
bupMailIiIK KCIOPTTHIK OaKplIay epexenepine coiikecTik Oarmapnamainapbi (ICP)
931pJIeyAiH MaHbBI3ABLIBIFBIH HET13/1CHI3.

41. BiolCP snemeHTTepl MEH MpolielypajiapbiH TaJldaHbI3.

42. DKCNOPTTHIK OakbuIay MpolleypackiHaH oTy aaroputMin xoHe BiolCP Toyekennepin
Oaranay 9JIiCTepiH TY)KbIPbIMIAHBI3.

43. «bnosTrka» TEPMHHIH, TIPIIUIIK Typasbl FRUIBIMIAAPIAFbl OMOJOTHSIIBIK TOYEKeIAepAi
Oackapyaarbl OMOATUKAHBIH MaHBI3IbUIBIFBIH TYCIHY/II HET13/ICHI3.

44. Tipuimik Typasibl FBUIBIMAAD CalaChIHAAFbl STUKAIBIK JKOHE KYKBIKTBIK PETTEY
YKOHIHJET1 XaIbIKapaIblK HOPMATUBTIK Ky>KaTTap IbIH HET13T1 Ma3MYHBIH TaJdaHbI3.

45. Tipurmik  Typajibl  FBUIBIMAApAA  3€pTTEyJepAl  Kayllci3, CEHIMIl  JKOHE
KAyamKepIIUTIKIIEH  TMaigajaHydblH  KYHIBUIBIKTaphl ~ MEH  MPUHIUANTEPiH
TYKBIPBIMJIAHBI3.
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KOCBIMILIAJIAP

1-KochIMIIA

KYKIIAJIBI AYPYJIAP TYABIPATBIH ACA KAYIIITI KO3AbIPI'BILLITAP
®OTOCYPETTEPI

Bupycrbsik nHpexkuusiap

Kyc  mymaywr  supycer  Grippus  avium,
Ko30bipebiubl — Kypamvinoa PHK 6ap Influenza
virus A supycwl, Orthomyxoviridae myxvimoacwina
acamamvin HSN1, H7N9, H5N8 cepomunmepi.

PATRG S AT (A BN
A SES RS

AT RN s kL e N 8

HHuazpamma men muxpogpomocypemme SARS-CoV koponasupycvitviy K030bIpeblubl mMyOblpeaH
oKne MiHIHIY Namono2UsChl KOPIiHeOl

COVID-19 «koponasupycmeix — unghexyuscor —
SARS-CoV-2 supycviHan mywvinOazan HCYKnavl

aypy

JKanyapnapowiy  ayceiiel  Aphtae  epizooticae,
K030bIpblL supyc Picornaviridae
MYKbIMOACLIHAH.

Aycvlimen ayvip2an cublpoblly aybl3 KyblCbIHOA
agpmo3zovl 6epmnenep
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https://ru.wikipedia.org/wiki/Influenza_A_virus
https://ru.wikipedia.org/wiki/Influenza_A_virus

Ebola virus 36o1a supyceinviy snekmpondvt muxpoghomocypemi.
Temoppacusinvix J601a benzinepi bap naykac

bakrepuaabik HuHpeKuUsIAP

Cibip orcapacwinbiy K030bipebluibl — cnopa mysemin oaxmepus Bacillus anthracis, azap opmacwinoa
ocy, ONMUKANbIK MUKPOCKONMAgbL pomocypem

Cibip srcapacvinviy mepi aypyvt mypi Cibip srcapacvinvly oxne aypyvi mypi

0ba K030vIpebiUbIHbIY IIeKMPOHObL
muxpogomocypemi — Yersinia pestis baxmepusicoi

be3 obacvimen ayvipzan adam
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Oba ungexyusacvinbly K030bIpebluibl — Oypeenep,

. .. Tabusu owaxmapoa kemipeiuumep — Oba
Xenopsylla cheopis nezizei macvimanoayuwvico Kmap 2 P

KO030bIPEbIULbIHBIY KO30epi MeH pe3epeyapiapbl

bpyyennes Brucellosis, Brucella abortus 6akxmepusnvix ungexyusacolHvly K030bIp2blillbl

Canpipaykyiak nHpeKuusiIapbl

Kypiw nupuxynapuo3svl, Ko3ovipeeiusl cayvipaykynax Pyricularia oryzae
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http://academic.ru/pictures/wiki/files/83/Scanning_Electron_Micrograph_of_a_Flea.jpg

2-KOCBIMIIIA

MUKPOOPI'AHM3IMIEP OCIHAIJIEPIHIH EH TAHBIMAJI )KHHAKTAMAJIAPBI
KOHE OJIAPJIBIH BEB-PECYPCTAPBI

XAJIBIKAPAJIBIK

WFCC — Jlynuexy3iIik ecinaiaep skuHakTamanapbiabiy (henepanuscel, http://www.wfcc.info/,
onbiH KypambiHa WFCC Global Catalogue of Microorganisms — GCM, http://gcm.wfcc.info/ Famamuapik
MHKpOOpranusmaep x)uHakramacol kipeai; WFCC GaitmanbicThl JlYHHEKY3UTIK MUKPOOPTaHU3MIIEP

nepekrep opraneirbl — WDCM, www.wdcm.org GipHemre nepektep 6a3zaceiH OipikTipeni; Microbial
Resource Research Infrastructure, MIRRI, http://www.mirri.org/ — MuKpOOTBIK pecypcTapbl 3epTTey
unppakypeuieiMer,  Common  Access to Biological Resources and Information, CABRI,
http://www.cabri.org/ — Eypomnansik sxunakramanap Oipsectiri; ECCO, http://www.eccosite.org/ —
Eyponansik ecinaiiep >knHaKTaMachl YHbIMBI.

YJITTBIK KOHE K¥MbIC

American Type Culture Collection, ATCC, http://www.lgcstandards-atcc/org/ — AmepukaHIbIK
TUNTIK OCIHJIUIEp JKWHAKTamacel, Ipi dapManeBTHKAIBIK (upManapablH kuHaKTamangapsl sxoHe AKII
calalblK 3epTXaHajapbl, OHBIH immume: Sigma Aldrich, https://www.sigmaaldrich.com/, Allergan,
https://www.allergan.com/, Elan Pharmaceuticals, https://www.bloomberg.com/, Pfizer,
https://www.pfizer.com/; UKBRCN, https://www.ukbrcn.org/ — ¥nblOpuTaHUSHBIH OHOJOTHSUIBIK
pecypcTap OpTAJBIKTAPBIHBIH JKemici, KypambiHaa 14  ecimpiep xkuHaktamacel 0Oap; BCCM,
https://bccm.belspo.be/about-us/consortium  —  Benbrusuiblk  YHJISCTIPUITEH  MHKPOOPTaHU3MIED
xuHakramacel;  Deutsche  Sammlung von  Mikroorganismen und  Zellkulturen, DSMZ,
https://www.dsmz.de — 'epmanust MukpoopraHusmaep MEH jKacylla ©CIHAUICPiHIH KUHAKTaMachl;

JCM, https://jcm.brc.riken.jp/en/ — Kanouus Mukpoopranu3Mep eCiHIiIepiHIH KUHAKTAMACHI.

TM/ eanepi
https://vkm.ru/rus/Cosolidated.htm; — Peceit MenunuHanbK eMec MHKPOOPTaHU3MICPIH
JKUHaKTamacel; https://www.obolensk.org/science/state—coll-microorg — OGomenck k. KommanOaisr

MUKPOOHOJIOTHS KOHE OMOTEXHOJIOTHS MEMJIEKETTIK FBUIBIMU OpPTAJBIFBIHBIH 0a3achlHAa MaTOTEH/II

MHUKPOOPTaHU3MIEp MEH JKACYIIAIIBIK OCIHJILIEPIH MEMJIEKETTIK KUHAKTaMachl;
https://www.microbe.ru/gos_kol/ — P® Jlencaybik cakTay MEHHCTPIIITIHIH Peceit «Mukpo06» obara Kapcel

FBUJIBIMU—3CPTTCY HHCTHUTYTBIHBIH, HaTOFGHI[i 6aKTepI/I${J'IapI>IHBIH MEMJIEKETTIK JKHUHaKTaMachl;
https://www.regmed.ru/produkt—n—service/strains/collection—of-microorganism — P® JleHcaynblk cakray
MUHUCTPJITIHIH MeauuuHamblK KOJJaHy KypalgapblH capantay FbiibiMH OpTaNbIFbIHBIH HAaTOTeHl

MHUKPOOPTaHU3MICPiHIH MEMIIEKETTIK KHUHAKTaMacChl; https://www.belriem.by/o—
tsentre/spetsializirovannaya—kollektsiya—virusov—i—bakteriy—patogennykh—dlya—cheloveka — Benapycs

SMUAEMHOJIOTHS KOHE MHUKPOOHOJIOTUSL PEeCIyOIuKaIblK FHUIBIMU—OHAIPICTIK OPTAJBIFBIHBIH MATOTeH 1

OMOJIOTHSIIBIK areHTTEPiHIH PecnyOIMKaIbIK JKHHAKTaMackl; https://imv.org.ua/ucm — Vkpauna ¥FA JI.K.

3a00JIOTHBI ~ aThIHAaFbl  MHKpPOOHOJIOTUSI  KOHE  BHUPYCOJIOTHSI  MHCTUTYTBIHBIH — YKPaWHAIIBIK
MHKPOOPTaHU3M/Iep JKUHAKTamach; hitps://www. ncdc.ge — I'py3us P. JIyrap aTbIHIaFbI YITTBHIK KOFAMJIBIK

JICHCAYJIBIK CaKTay FHUIBIMA—3EPTTEY OPTAIBIFBIHBIH MHUKPOOPTaHU3M/IEP OCIH/ILIED KUHAKTAMACHI KOHE
T.0.
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http://www.wfcc.info/
http://gcm.wfcc.info/
http://www.mirri.org/%20-%20Микробтық%20ресурстарды%20зерттеу%20инфрақұрылымы;
http://www.mirri.org/%20-%20Микробтық%20ресурстарды%20зерттеу%20инфрақұрылымы;
http://www.cabri.org/
http://www.eccosite.org/
http://www.lgcstandards-atcc/org/
https://www.sigmaaldrich.com/
https://www.allergan.com/
https://www.bloomberg.com/
https://www.pfizer.com/
https://www.ukbrcn.org/
https://bccm.belspo.be/about-us/consortium
https://en.wikipedia.org/wiki/Deutsche_Sammlung_von_Mikroorganismen_und_Zellkulturen
https://www.dsmz.de/
https://jcm.brc.riken.jp/en/
https://vkm.ru/rus/Cosolidated.htm
https://www.obolensk.org/science/state-coll-microorg
https://www.microbe.ru/gos_kol/
https://www.regmed.ru/produkt-n-service/strains/collection-of-microorganism
https://www.belriem.by/o-tsentre/spetsializirovannaya-kollektsiya-virusov-i-bakteriy-patogennykh-dlya-cheloveka
https://www.belriem.by/o-tsentre/spetsializirovannaya-kollektsiya-virusov-i-bakteriy-patogennykh-dlya-cheloveka
https://imv.org.ua/ucm

KA3AKCTAH PECIIYBJIMUKACHI
KP Jlencaynbik caktay MuHHCTpIIiri M. AWKpIMOaeB aThIHIAFbI Aca KayinTi HHPEKIUsIap YITTHIK
FBUIBIMH  OpTaNibIFbl  (AJMaThl K.), https://nncooi.kz/ — 300570rusIbIK KOHE MAPa3UTONIOTHUSIIBIK

KOJUTCKIHSIIAP IBIH YCTAyIIbICH (anemae 4 opbiH xoHe TM/] Goiipiamia 2 opbeiH), KP—narer SPF—canatTe
3epTXaHAJIBIK JKaHyapiap TMIMOAFbIHBIH JKAJIFBI3 YCTaymIbichl; KP OMONOTrHsIIbIK Kayinci3aik Macenesnepi
FBUIBIMA—3€PTTEY MHCTUTYTBIHBIH MHKPOOPTaHU3MJAEP XKHMHAKTaMachl 3epTxaHachl (XKamObu1 0OIBICHL,
I'Bappetickuii a.) — https://www.biosafety.kz/. 2004 xbuibl skuHaKTamMa JIyHHEXY3UIIK eciHaiIep

xuHakTamanapbiabiy - peneparmsicet (WFCC) kypambina enmi; KP FbuibiM jkoHE JKOFapbl OitiMm
MUHHUCTPIITIHIH ~YITTHIK OuoTexHoJorusl oOpTainbiFbl (AcraHa K., CTemHOTOPCK K. (Quumans);
broopTypinikTi cakTay >KoHE OMOTEXHOJIOTHSUIAPIBIH PECYPCTBHIK 0Oa3achlH KaMmTamachl3 €Ty YIIiH
MHUKPOOPTaHU3MICP/IiH, OCIMIIKTEp MEH >KaHyapJiap >KacyllaJlapbIHBIH ©CIHIIEPIHIH, T€HOM/IBIK JKOHE
TeHIIK—HIKEHEPIIK MaTepuanaapasiH onobanki — https://www.biocenter.kz/; KP Fouibim koHe sK0Fapbl

OUTIM MMHHCTPJITIHIH ~MHUKPOOPraHM3MICP/IIH PECHyOJIMKalbIK JKWHaKTamackl (AcTraHa K.) —
http://www.rcm.kz/— kypameigga 700—mgeH actaM MHKpPOOpPraHuM3Miaep eociHaiiepi (OakTepusiiap,

AKTUHOMHUIICTTEP, AlIBITKbUIAD JKOHE MHIEIHNA caHbIpayKyiIakTapel) 0ap. 2006 >KbUIbl AYHUESKY3LUIIK
ecinijep *uHakTamachl (eneparusiceiabii Myiieci 6omasl (WFCC); Kazak kaiTa eHjey jkoHE TaMak
OHEPKACi01 FHUIBIMU—3EPTTEY HMHCTUTYTHIHBIH MUKPOOPTaHU3M/IEP OCIHIIEPIHIH KUHAKTaMachl (AJIMaThI
K.) — https://rpf.kz/; Ka3zak BeTepHHApUSIIBIK FBUIBIMA—3EPTTEY HHCTUTYTBIHBIH MHKPOOPTaHU3MJIED
OCIHJUIepiHIH JkMHaKkTamackl (Anmatel K.) — https://www.kaz—nivi.kz/; KP Aybul mapyambuibIFbl

MUHHCTPIITIHIH BeTepuHapus »XeHIHIET1 YJITTBHIK PEPEPEHTTIK OPTaIbIFBIHBIH MHUKPOOPTaHU3MICPIiH
JICTIO3UTTEITCeH IITaMMJIAPbIHBIH YITTHIK XXHHAKTaMachl (AcTaHa K.) — WWW.NIcv.kz/.
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https://nncooi.kz/
https://www.biosafety.kz/
https://www.biocenter.kz/
http://www.rcm.kz/-
https://rpf.kz/
https://www.kaz-nivi.kz/
http://www.nrcv.kz/

3-KoChIMIIIA

TOYEKEJIJI BAFAJIAY ) KYHUECIHIH HEI'I3I'I ACOEKTLIEPI,
0¥ NPAKTUKAJIBIK HYCKAYJIBIFBI. 2022 x. [12]

Kesen (kagam)

Heri3ri acnekrinep

1. Aknapar JKMHAY
(kayinTi colikecTeHaiIpy)

Kannaii OMOOTHSAIBIK areHTTEPMEH KYMBIC iCTeyre Typa KeJeadi KoHe
OJIapJIbIH TTATOTEH I CUITaTTaMasapbl KaHaai?

3epTXxaHabIK )KYMBICTAP/IBIH KOHE/HEMeCe PACIMACPAIH KaHai Typiepi
XKypriziteni?

JKaOapIKThIH KaHIal TYpl KOJJaHbLIAbI?

3epTxaHaHbIH KaHal Typi 6ap?

Kanmaii amamubpik  Qaktopmap ©Oap (MbIcanbl, KbI3METKEPJICPAIH
KY3BIPETTUIIK JEHI el KaHaai)?

3epTxaHaHbIH J>KYMBICBIHA dCep €TEeTiH Tarbl KaHJail ¢akrtopmap Oap
(MBICaJIbl, KYKBIKTBIK, MOJICHH, JJICYMETTIK-DKOHOMHUKAIBIK, KOFaMIIbIK
KaObLU11ay)?

2. Toyekeanepai Tanaay

Ocep eTy koHe/HeMece OocaTy Kanail 601ybl MYMKiH?

ocep eTy KoHe/Hemece 00caTy BIKTUMAJIBIFBI KaHaai?

blkrumanabikka KaHaal akmapat keoipek acep erei?

Ocep eTy/IiH KoHe/HeMece 00CaTy IbIH caliapbl KaHIai?

Canpapra kannai aknapar / akrop keOipek acep eresi?

KpI3MeTTiH Kalmbl 0acTanKel Kaymi KaHaan?

Komnaiiner Toyeken aereHimisz He?

Kanmait Toyekenaep kabbuiganoaiap1?

Konaiicels Toyekemaepai Oakpuiayra 0Oojla Ma, Q€ SKYMBICTHI
JKATFACTBIPY/IBIH KAXKETI )KOK 1a?

3. Toyekenni 0aKbLIay
CTpaTerusicbiH J3ipJiey

Toyekenai 6akpliay mapaiapblH XKy3€ere achblpy YIUiH KaHAal pecypcrap
6ap?

Konga 6ap pecypcrapaa Toyekeni 6akpuiayIblH KaHail cTpaTerusiapsl
Ke01peK KoJAaHbLIa Ibl?

Ocpl Toyekennepai Oakpuliay IIapajapblH aly >KOHE KOJAAy YUIIH
pecypcTap JKeTKUIIKTI Me?

¥YcpIHbUIFaH Oakpliay cTpaTerusiapbl THIMII, TYPAKThl )KOHE KEePTiIiKTi
KOHTEKCTE KOJI )KEeTIMJII Me?

4. Toyexeuai O0akbLIay
HIAPAJIAPBIH TAHJAy KHe
icKe acpIpy

Toyekenai Oaxplnay Oo¥bIHINIA OENTiJIEHTeH IIapajapibl Tajlal eTeTiH
WITTHIK / XaJbIKapalblK HOPMaTUBTIK epesxerep 6ap ma?

XKeprimikri JneHreine KaHgail Toyekenaepai Oakpliay Miapanapbl Oap
JKOHE TYPAKThI?

Konga 6ap Toyekenni Oakpuiay ImapagapblHbIH THIMIUTIT KETKUTIKTI Me
HeMece THIMAUIIKTI apTThIpy YUIIH Olp yakbITTa OlpHelle Iapaiap/sl
KOJIJIaHy Kepek 1e?

Tarnanran Toyeken i 6aKpiiay mapanrapbl OHbI OaKbUIAY CTPATETUSICHIHA
colikec kene Me?

Toyekenai Oakpuiay IMIapandapblH JKy3eTe€ achblpFaHHAH KEHiH KaJbIK
ToyeKes KaHJai oHe 0J1 KoJaiyibl Ma?

Toyekenai Oakbiiay IIapanapblH JKY3€re achlpy YVIIIH KOCBIMIIIA
pecypcTap KaxeT Ie KoHe oJjiap KoJI JKeTiMIl Me?

Tannanran Toyekenaepal Oakpuiay Iapagapbl YITTHIK / XaJIbIKapaibiK
HOPMAaTHUBTIK epexenepre coiikec kene me?

JKymbicTapibl )Kyprizyre pykcar aiblHAbI Ma?

Toyekennepai Oakpliay cCTpaTervsuiapbl  THICTI  KbI3METKEpJepAiH
HazapblHa )KETKI311I1 Me?

195




KaxxeTTi Mmarepuangap 010/ KeTKe SHTI3UIII, CAThIN allbIH bl Ma?
OnepansuIblK  TPOLEAypaiap MEH TEXHHKAIBIK KbI3BMET KOpPCEeTy
npoueaypanapbl KapacTelpbutran 6a?

Kp3meTkepep THiCTI TalbIHABIKTaH OTTI Me?

5. Toyekennepai JKOHe
TIyeKeJaepai O0aKbLIay
apaJjiapbiH 0arajay

3epTXaHaHbIH,  OWOJOTHSUIBIK  areHTTEpIiH,  KbI3METKEPIEP/IiH,
JKaOABIKTapIbIH HeMece YH-KalmapJplH KbI3METiHE KaHmai nga Oip
e3repicTep eHri3iai me?

buonorusuiblk  areHTTEp KOHE / HeMmece KOJJIAHBUIATBIH IPOIECTep
TypaJisl xaHa 6isim 6ap ma?

JKakcaptynap eHrizy KaKeTTUIINH KOpCceTyl MYMKIH OKUFayap Typabl
ecenTep MEH TepreyiepaiH HOTWKenepi OoiblHIIA KaHAall nga Oip
TOXKIpuOEe O6ap ma?

Mep3iMai Taniay UK aHBIKTAJIbI Ma?
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4-gocbIMIIA

BUOJIOI'UAJIBIK MATEPUAJIIAP/IBI TACBIMAJIIAY

SHIPPER'S DECLARATION FOR DANGEROUS GOODS
DECLARACION DEL EXPEDIDOR DE MERCANCIAS PELIGROSAS

Consignatario

Shipper Air Waybill No.
Expedidor Numero de Conocimiento Aéreo
Page of Pages
Pagina de Paginas
Shipper’s Reference Number (optional)
NG de R del E i ( i
Consignee

Para uso opcional
de los

companias
logo y direccion

Two compieted and signed copies of this Declaration must be handed 10 the aperator.
es O ntados y frmados de esta Declaracion han de entr
L i— mgnes

WARNING
Fallure to comply ln I"
Goods

y be in bn-ch ol lhc applicable Ilw subject

TRANSPORT DETAILS
DETALLES DEL TRANSPORTE

to legal penalties. TN: Declanuon must not, in any circumstances,
be completed and/or signed by a consolidator, a forwarder or an

IATA car

This shomentis witin the kmiations Alrport of °°§§""’° AVIS':O 90 agent.
Este empanque osta Centro de 1as imeaciones to de Salida L‘ lnlll de cumplimiento de cualquiera de Inl normas contenidas
prescrias para: (Mchese o GUS 7O PROCEC)

ley ujeta a
Eﬁgﬂ%‘éﬁg- gﬁRGQ ARCRAFY unponubllld-d leqnl En nlnoun caso esta Doclar-clon sera
AVIONES DE SOLO AVIONES tada y/o firmada por un agente
PASAJEROS Y CARGA| 08 CARGA o un agente de Cnron |A1'A
Alrport of Destination: Shipment type: (delete non Tipode o que
Aetopuero de Destino: [ ey |

NATURE AND QUANTITIY OF DANGEROUS GOODS
NATURALEZA Y CANTIDAD DE MERCANCIAS PELIGROSAS

Dangerous goods Identification

| Dovsien |

Adicional de

TCh 1 Pack. TSubsi. | Quantity and acking!
' o IUN or |DI ing oﬂ, ' type of packi 1 Inst Authorization
Proper Shipping Name ' ?‘;"" 0. ' N ' Cantidad, | ‘"::‘:;:c‘ 1 Aforkhelen
Denominacién del Articulo Expedido | Glase | N'NU jorpoce; fiesgo | (deEmb. |
o olD; el Svcs

oy

V

I hereby declare that the
described above by the proper
and label!odiplacnracd and are in al

this are fully and accurately
shi pl name, .ndlnclmllled packaged, marked
per

Name/Title of Signatory  Nombre/Cargo del frmante

in pro|

according to and 1

inter

Place and Date  Lugary Fecha

Por la presente declaro que el

este
acucliosamente descrito(s) m‘is )nrrlbl por :u(s) nombre(s) -pvoplldo(.) de

esta(n) total y

expedicion y esta(n)
voluhdo( y que, en todos los aspectos esta(n) en

para Flrma
e

e de a las
Imem-c onales aplicables.

(500 warning abovi
(véase el aviso n‘ml‘)
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KayinTi xkykrepai
JKeTKi3yre apHaJIraH
Hexaapauust

Nudexumsuibik
OHOJIOTUSIIIBIK
areHTTepal KeTKizy
YIIiH KaXeT

AtaynaH KEeHiH
OMOAareHTTIH
JIaTBIHIIA araysl
KepceTuteai

BYY newmipi
UN2814 - anamnap
UN2900 - xxanyapmap

XKibepymi YiBIM
JIeKJIapalysHbI

TOJTbIpaabI



BuosornsiabIk MaTepuajgapabl CAaKTayFa skoHe TaChIMAJ/IayFa apHAJIFaH KOHTeliHepJiep

s
)
. OpP2AaHbIC KOPNYCHIHA
Muxpoopeanuzmoepoiy Kop PILY
(kancynaea)canvinean
Tomen memnepamypaoa cakmayea CYOnUMAYyUANaH2aH
; e 2epMEemUKAIbIK HCAObLIZAH
apHanean mymikmep ocindinepiy cakmayaa
NIACMUKAIbIK buomamepua
APHANRAH WbIHbL AMRYILA

KYmblCobl

F 19 N

:4!.,l':

R~ '

Kpuoeenoik
Lvioapoviy wiagwin vlovicmapul meMnenamybadd Buomamepuanovt mys
buomamepuandapovl Kpuo2eHOIiK panip naxkemmepin Hemece KYpeax
buomamepuanoapobvi y
memnepamypaoa Cakmay Hcane MY30bl NAtOANaAHbIN
X macvimManoayaa
MAcLIMANOay Yulin KoN0aHbliaobl

. Jcibepyze apuanean Kanmama
apnanzan Konmetinep pyee ap ’;

Buonozusnvix mamepuanoapowviy canbicmoipmanvl mypoe
YAKeH KOJleMiH MAaCbIMAloay Ke3iHoe macblManioay

KoHmeliHepiepi — 4eMo0anoap naudaiaHvliadsl, OHOA
memnepamypa -15+-18 °C deneetiinoe cakmanamoin

Teghnon xonmetinepi (n1acmmaccadan,
WbIHBLIOAH Hemece Mmom 6acnaumolH
bonamman Hcacanyvt MyMKiH), yul
Kabammul Kanmamacwsl oap,
aocopbenmmep, COKKbiea MO3iMOi JHCIHe
Oepix coipmKbl Kabvievbl bap

198



<« Afbin ketygi 6ongbipMainTbiH,
repmMeTuranbik BipiHWi KOHTeRHep

BipiHLWi KOHTEMHEPAEH Ke3
KeNreH CymblKTbIKTbl CiKipyre
apHanfaH matepuan

., ———

BYY kayinrinik canatsl 6
Afbin KeTyai BonabipmManTbiH,

——__ TepMeTHKanbiK EKIHLWI KOHTelHep
—

«HperuusaIbIK 3aTTAp»

——__ KypambiHbiK

HaKTblNaHFaH Ti3imi
Sy

Kantama BY¥¥-HblH
YATINIK epexenepidge
Ke3[e/ireH CbiHaK
TananTapblHa CalKec
GekiTinreHiH kepceTeTiH
BYY
cneumprnKaumnACbIHbIK
Benrici

Taceimangay
WwapTTapbiHa
KameTTi Te3imai
CbIPTKbI KanTama

-

A canamvinoazvl UHGEKYUATLIK MAmepuaioapobly Yl Kabam Kanmamacol

Afbin keTyai 6onapipmManTbiH,
repmMeTuransik GipiHWi KOHTeWHep

BipiHLWi KOHTEMHEPAEH Ke3
KeNreH CyMbIKTbIKTbI CiKipyre
> \apHanfaH maTepuan

/ FepmeTnKkanbik

ERIHLWI KOHTeWHep

Tacbimangay wapTrapbiHa
KaMeTTi Te3imai CbIpTKpI
Kantama

B canamuinoazel ungexyusnvlk mamepuanoapovly yu kabam Kanmamacsl
AKII-mviy  Conmycmik-6amuvlc  yaimmulK — 3epmxanacvinuly — «Kocapnanean — maxcammagol

mayaprapovl CaUKecmenoipy» CeMUHapLapbiHbly mamepuanrdapul sxcane JI¥ npaxmuxanvl HycKay1vibl,
2022 xe. xondanwvinow [12].
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5-xKocbIMIIIa

TIPIILIIK TYPAJIbI FBIIBIMIAPIA 3EPTTEYJIEP )KYPI'I3ETIH ¥ BIMJIAFbI KUGEP
BUOKAYHICI3AIK TOYEKEJIEPIH BACKAPY BAT'JAPTAMACDI

JIeMeHT oJpekeT
«Jlafi BIHABIK» Ke3eHi
Casicar «CasicaTy KY)KaThIH jKacaHbI3 )KOHE OHBI 0apJIBIK OeiMInesepre eHri3iHi3.

Kubep Ouokayincizaik
TdyeKeJiH 0araJay

OcanapIKTap/ibl aHBIKTAWTBHIH MaTpUIlAJIAp MEH Toyekenaepai Oaramay

IpoIeciH, OWOKAYINCI3AIK TOyeKeNJepiH as3aiiTy VIIH KyMcapTy
CTPATETHSCHIH KACAHBI3.
Myaneni  Tapantapabl  aHBIKTaHbI3 — (okOOaHBIH —0Oacka yWbIMAaplaH

KATBICYIIBUIAPHI; PEAKTUBTED, KaOIbIKTAp JKETKI3ETiH dhupmaap).

Buokayincizaix
JKoCTIapJiapsbl

buonorusuiblk  MaTepuanmapapl, YATLIEpAl KOHE OHBIMEH OailIaHBICTHI
JICpEKTEep/Ii alyFa, ojlapFa pyKcaTKa, CaKkTayra »oHe Oepyre OaijlaHBICTHI
3epTXaHAIBIK TPOIECTEPIiH JKOCTIAPIIAPbIH KACAHBI3.

Kubepkayinciznix
npoueaypajapbl

Kommbrotepae sxoHe xemine (erep 60ap 6osca, CHIPTKBI JKOHE 1MIKi) KYMBIC
ictereyre OaillaHBICTBI KHUOEPKAYINCI3AIK KOCMAPIApPhIH KACAHbI3, OHBIH
IriHe Kipy Kayilci3airi MeH aBTopu3anusi, Kuoep-(pu3nKaibIK )KyieaepMeH
OaliyIaHEIC.

Kubep xayan
JKOCTIAPBI

Kesnmelicok HeMece KacakaHa KHOEpKAYINCI3IIKKe kayarn Oepymi Oackapy
JKOCTIapBIH JalbIHAAHbBI3, OHBIH 1MIiHJe OMOKAYINCi3[iK KbI3METKEpIepiHiH,
AT OGenimIeciHiH ykoHe 0aCIIBUIBIKTBIH JKayalKepHIJTiTiHe.

«AHBIKTay» Ke3eHi

BuokayincizaikTig
OY3bLIYBI

BUoNOrHsNIbIK KO3ABIPFBIITAP MEH JKOFAphl KayilTi HEMece KayimlCi3Iikke
ce3iMTall YATLIepAl CaKTaWTBhIH 3epTXaHajapra, TOHA3BITKBIIITApFa JKOHE
MY3/IaTKBIIITapFa PYKCATChI3 Kipy/Ii aHBIKTAY.

Buonmorusimplk  ynrinep  MEH = MaTepHanapiblH  €peKIIe  HeMece
Ky)KaTTaJMaraH OepiTyiH aHBIKTaYy.
Koranran Hemece  ypiaHfaH  OWOJIOTMSUIBIK — YJATUIEpIlI  HeMmece

MaTCpruaJIaapabl aHBIKTAY.

Kubep-puznkanbik

Epexiie opekerTep Hemece e3repicTep O0JFaH *Karaaiia kuoep-(Ou3nKaibK

Kyienik #aOJIBIKThl HEMece aBTOMATTAH/IbIPY JKa0IbIFbIH OaKbLIAY.
OJIKBLIBIKTAP XKabmpikka apanmacyra OalIaHBICTBI E€CKEpTyJep MEH OpeKeT €Ty
CTpATETUSCBIHBIH KpUTEPUIIIEPIH d3ipIiey.
dusuKabIK XKylenepre pyKcaTTblH Oy3bULYBI, )KyHere Kipy Ke3iHe 9JIeTTeH
ThIC OEJICEH/IUTIK, ABTOPU3ALMSICHI3 KAIIBIKTaH KOJI )KETKI3Y/l aHBIKTay.
Kubepkayincizaiktin Beb-pykcaTThl Oackapybl, OarapiamMmabIK YKacaKTaMaHbI
Oy3bLIYBI aBTOpHM3alMsJIayAbl KOca aifaH]ia, KUOEprMrHeHaHbIH O3bIK OICTEpiH
OpHary.
Kubepkayinrepre, AT »xyilecine, KojnaHOamapra, KynHus HeEMece KeKe
aKmaparka 0achIT Kipyre kayan 0epy IeHrerIepiH aHbIKTaYy.
Kubepkayinrepaiy opOip aeHreii yiin kuOepuiaOybuira Kapchl OpeKeT eTy
CTpATETUSICHIHBIH CHITATTAMACHI.
«Kayam» ke3eHi
Buokayinciznik buoxkayinciziik okuranapbl Typaibl xabapiiay MpOLEAypachlH aHBIKTaHbI3
OKHFaJIapbI KOHE OKHFa OOJIFaH jKar/Iaii/ia )kacaraH dpeKeTTep/Ii CHITaTTaHbI3.

YiibIMHBIH Oacka Oeiminenepi MEH MYIJENi TapanTapra OMOKayiIlCi3miKTi
Oy3y/okura Typansl xabapiay >KojjapblH OenruieHi3 (kayirmcimik, AT
KbI3METTEPi, OaCIIBUIBIK, TOTHUIIHS).
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AT xkayincizairiven

AT OKUFachIHBIH JIeHTeWiHe OalIaHBICTBI Kayam Oepy opeKerTep

OKHUFAJIapbl, COHbIH
iminge
KkuOepmadybL1Iap

0aiiJIaHbICTHI KUBIHTBIFBIH OPHATHIHbI3.

OKHUFaJIap AT Hemece OaiiyaHbIC XKeNUIEPIHIH XKOFallyblHA jkayan Oepy YILIH KaKeT
CBIPTKBI CaparibiIapabl HEMece KbI3MET MPOBalIepiiepiH aHbIKTaHbI3.
AT anaTThIK KaJIIbIHA KENTIPY )KOCTIAPBIH JKAaCaHbI3.

Kubepkayincizaix Kubepkayinci3aik  OKWFalapblHa, OHBIH  IOIiHAE  YIIIHIOL  Tapan

MPOBAWJIEPiHIH JKOFAIYhl, KHOepmadybul (Kyienepre Koi KeTIMIUTIKTIH
JKOFAITybl, JIEPEeKTEpIiH KOFalybl), JKayam Oepy NpolexypalapbiH
OpHATBIHbI3,

Kp3metkepnepre, CTyAaeHTTepre, MyIJeli TapanTapra KuOepmaOybul
XaTTaMajapblHa JKOHE 3epTTEyNIepli KOpFay, NepeKTepre KOJ KEeTKi3ymdl
0akpuIay OpEeKeTTEpiHe KaThICTHI XabapiiaMaap yKacaHbl3.

«Koangay» ke3eHi

loay ’3He caKTay

TybIHIAUTHIH KayinTep/i (KHOepaKTUBTUTIKTIH ©3repyl HeMece jKaHa KYMBIC
oiCcTepi, KaHa MY/IJIeJIl TapanTap) KapacThIpy YIIIH TYPaKThl GOpyM Kypy.

OKpITY XKIHE
xabapaapJabIK

bapibik KBI3METKepIIepIi KuOep-OnoKayirci3aik Oarmapiamachl
(>xocmapmap, mpoleaypanap, XxarraMmaiap koHe T. 0.) Typaibl Xxabapaap
eTiHi3.

YWBIMHBIH KUOEp TMrueHachl OOMBIHINA OapiibIK KbI3METKEpJIEp.i Me3TilI-
ME3T1JT OKBITHITT OTBIPBIHBI3.

Kei3metkepiep Onokayincizmik, KUOepKayirnci3aik xarraManiapbiH (€cenTik
a30ajap MEH casicaTrTap) YCTaHAThIHBIHA KeJIETiHIHEe KeMULIIK OepiHi3.

Kipin keryai AT-
TeKcepy

MaHpbI3/1b1 XKYHenep/ii aHbIKTaHbI3 XKOHE HET13T1 )KYHelep MEH Kelliiepre eHy
CBIHAFBIH OTKI31HI3.

HaxTtbl yakbiT peskxuminge AT skyiienepiHiH xKaHapTyJIapbl MCH TY3€TYJICPiH
OaKplIay/Ibl KAMTAMACKI3 CTIHI3.

HepekTtep
Kayincizairin rexcepy

KayinTiniri skorapel 3epTTeylep MEH ojapra OaillaHbICTBI JepeKTepl
AHBIKTAHBI3, KYITUS aKnapar KYMUsUIaHybl KepeK.

JlepekTepai caKTalThIH HeMece OpPTaK KOJJaHBLIATHIH >KaOABIKTHI HeMece
KYPBUIFBUIAP Bl AaHBIKTAHBI3 )KOHE PYKCATTHI 0aCKapy/bl OPHATHIHEI3.

AT-anarTbIK Tekcepy

XKeimbiHa keminae Oip per MaHbI3Ibl Ou3HEC KoJAaHOamapbl HeMece
KbI3MeTTepl yiriH AT ChIHaFblH ©TKI31HI3. ©3repTy NpoleciH Kojaaay YLIiH
xeke AT KOMITIOHEHTTepiH 0acKa yakbIT Ke3eH/epiHae TeKkcepyre 00aibl.
OpOip chbIHAK OKHUFAchl OOMBIHIIA KOPBITHIHIBUIAD MEH YCBIHBICTAp PECMU
€CEINTe KYXKaTTalybl KEPEK.

Tipwinixk  mypansi

evlibiMOapoa  3epmmeyiep  JHCypeizemin  yunimoa —Kubep-ouokayincizoik

mayekenoepin oackapy 0Oaz0apramacwin ocacay ywin Health Security Partners (HSP, US)
yuvimoacmulpean «llandemusioan Ketlinei 02yipoeci 3epmXaHanvl UHOPAKYPLLIbIM  KAYINcizoieiy»
xanvikapanvix 6agoapiamacst ascvinoa 2023 dacwvinoviy aknau ativinoa Sention (Aecmpanus) mamanoapvl
emkizeen Kubepouokayincizoik 60ublHUA CeMUHAPObIE MAMePUAIoapsl NAl0aiaHbLIObL.
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6-KoChIMIIIA

KENC-CTAJIA: XAJIBIKAPAJIBIK YKOBA ASICBIHIIA KAVIIITI KO3ABIPFLIIITAP/IBI
3EPTTEVYJIEI'I TOYEKEJIJIEP/I BACKAPY.

byn cuenapuil KayinTi KO3ABIPFBIIITAPIbI 3€pTTEyre KoHE OMOJIOTHUSIIBIK ToyeKeaepAl Oackapy
casicaTbl Oiplielt eMec enjiep apachlHIarbl XaJlbIKapaiblK BIHTBIMAKTACTHIKKA KATBICTHI MACcEJIesiepre Ha3ap
ayJapajsl.

Cuenapuii: Exi 3eptTey ToObI, A eliHIH YITTHIK 0H071a00paTOPUSCHIHBIH TOKTOPBI AJIaH TOOBI JKOHE
B eninin yHuBepcuteTiHiH AoKTOphl CeiiMyp TOOBI >kKaHaJaH maija OoJiFaH TyMay BHUPYCBIHBIH Killi
TYPIHIH 3BOJIIOLHUAIIBIK 9JICYETiH 3epTTey OOMBIHINA XaTbIKapasbIK XK00aHbI XkKYy3ere acbipyaa. Komanganap
KbI3BIFYIIBUIBIK TaHBITaThIH 3epTTey DURC (€Ki MakcaTThl ajlaHAayIIbUIbIK TYABIPATHIH 3epTTEY) OOJbIN
caHaja/pl, OWUTKEHI OJ TYMayJblH HEFYPJIBIM TPAaHCMHCCUBTI, BHPYJICHTTI, HWH(EKUUSIIBIK HEMece
NaTOreH/l I[ITaMMbIHA JKellyl MYMKiH. JIokTop AJaHHBIH KOMaHAachl 3eprrey OacranraHra JediH
Toyekenai Oaranayzbl, COHIal-aK ToxKipuOenepai 0akpuiay MEH ecell OepyliH KaTaH TajalTapblH Tajar
ererii DURC Hyckaymapsl 6ap A eminge opHanackad. [lokrop CeiiMmypablH kKomaHmackl B eminme
OpHaJIaCKaH, OHa KaTaH epexkeliep )KOK, OMOATUKAIIBIK HOpMasap d3ipJieHOeTreH, KocapiIaHFaH MaKCaTTaFbl
3epTTeyaepMeH OalIaHbICThl OMOJIOTHSUIIBIK TOYEKeIAepAl a3aiiTyra OarpITTalaFal OipHelle HOpMaTUBTED
rana Oap. ConbiMeH Karap, AokTop CelMypAblH KOMaHAAchbIHAA YHUBEPCUTETTI jKaHa OITipreH,
OMoKayinci3Iik OOMBIHIIA OKYIaH OTIIETeH 3epTTeyIiiep oap.

Exi xomanga Gipre BUpYyC BOTIOMUSICHIHBIH BIKTUMAI )KOJIJAPbIH 3€PTTEY CTPATETHACHIH J3ipIiey e,
OFaH CoMKeC NOKTOp AJaHHBIH KOMAaHIAChl dPTYPIi IpikTey (hakTOpIapbIHBIH OCEpiH TYCiHY YHIiH A
eJHJIET] 3epTXaHaChIH/Ia SPTYPJIi OpTasiap/ia BUPYCTHI OTKI3Y, COH/Iali-aK oJlapIbIH TPAHCMUCCUBTLIITT MEH
NaTOTEHAUIITIH ©3repTeTiH MyTanusapel 0ap OacTamnkbsl BUPYCTApIbIH T'€HETUKAIBIK MOJU(PHKAIIHUSICHI
OoiibIHmIa IN VItro >kyMbIChIH Kyprizeni. JJoKkTop AJlaHHBIH KOMaHIAchl MYTAlUsUIAHFAH BHPYCTAPIIbI
JKacaiipl, onap Oyn Bupyctapasl qoktop Ceitmypabiy B enine xib6epeni. JJokrop CeliMypaplH KOMaHIaCkI
eJ1 OWJIIriH 3epTTey/IiH epeKIIeNiKTepl Typajbl Xxabapaap eTiel, 3epTxaHajga BUPYCTapAblH MaTOreHAUTIT
MEH TPAHCMUCCUBTUIITIHJIET] allbIpMalllbUIBIKTap bl OaFasiay YIUiH aHyapJyap YJAruiepiH MyTaluusIaHFaH
BUPYCTapMEH KYKTBIPY 3€pPTTEYJIepiH KYPri3yae.

bipneckeH sxyMbIc OapbIChIH/IA 3epTTEYLILIEp TYMAYAbIH OaCTaNKbI IITAMMBIHA KapaFaH/1a MaToreH/I1
JKaHa IITaMMJIApblH >KacaraHblH aHbBIKTaAbl. Omap moktop CeliMyp KOMaHIACBIHBIH 3€pTXaHACHIHAA
JKaHyapJjap YATUIepiHAE OChl INTaMMIApIbIH JKOFapbl IMATOTEHAUNTIH KOHE >KaKChl OeimienyiH
AHBIKTaWUIEL.

3epTTey TONTaphl ©3 HOTWXKENEpiH OeAenii KypHaiuja >KapusilayFa THIPBICKaHAA, oJap >KypHal
PENaKTOPBIHBIH XaThIHAH ONAPABIH 3€PTTEYl KOCHIMIIIA TEKCEPYl KaXKeT €TETiH OMOOTUSIIBIK KOPFaHbIC
Macesiecl peTiHae OeNriIeHreHiH OUIreH 1e TaH KajlaIbl.

Ochbl cueHapHiiAi KapacTBIPBIHBI3 JKIHE CYPAKTAPFa Kayan OepiHis:

1. bBuonorusnblk Kayimnci3aik, OUONOTHSIIBIK KOPFAHBIC CATaCBHIHAAFBI TOYEKENJep/i JKOHE OCHI
XaJBIKapaJIbIK K00aHBI KOCapJIbl Mai1ailaHy dJIeyeTiH OaraliaHbl3.

2. Jokrtop AmaH ToObl MeH noktop CeiiMyp KOMaHIACBHIHBIH 3€PTTEYNIUICPIHIH OpEKETTEpiH
TaJ/IaHbI3: OCBI 3ePTTEY/IiH TOYEKeIAePiH alIbIH aja Oaranay >Kypri3uiii Me )KoHE XalIbIKapalbIK dK0OaHbIH
BIKTUMAJI TaiJachl BIKTUMAT TOYEKeNAepAeH achlll Tyce me? Erep omap TpaHCMHCCHBTI, BUPYJICHTTI,
MATOTSH/II HEMece KYKNabl JKaHa IMTaMMIapAbl aHbIKTaca, KOMaHaanap He icteiimi? Onap HEFypibIM
JKYKITaJIbl, BUPYJEHTTI, MaTOTeHII HeMece MHPEKIHUSUIBIK areHT Kypy Typaibl KiMre xadapiaysl Kepek?
DURC xypri3y yuriH HOpMaTUBTepi a3 enfi i37ey aypbic ma? bapiblk Tom Mymenepi Kayimnci3 3eprrey
KYPrizyre JaibIHIbUIBIFbI )KETKUTIKTI Me?
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3. A enmiHIH YATTBIK OuonmabopaTopuschiHIA >XKoHE B enmiHiH yHHBEpCUTETiHAE, COHAAN-aK
KapacTBhIPBUIBIN OTBIPFAH ENICP/IH OpPKANCBHICBIHAA TIPIILIIK Typajbl FBUIBIMAAPAAFBI 3€pTTeyepal
KaJarajiay/ia OJKbUIBIKTap IbIH 0ap->KOFBIH aHBIKTaHbI3.

4.  Ochl XalbIKapaibIK jk00aaa TIPIIIIK Typalbl FEUIBIMIAPAAFbl 3epTTEYIEPal Kayircis, CeHiM Il
KOHE JKayanKepIIUTIKIEH MaiiananyablH KaHAal KYHIBUIBIKTApbl MEH MPHHUMNTEp] OY3bUIFaHBIH
OarajaHpI3.

5. bapnwlk neHreiaeri OMOJOTHUSIIBIK TOyeKeNnaepai 0acKapyabl JKakcapTy MakcaThIHAA MYAaenl
TapanTapablH (XaJdbIKapalblK yibIMIap, A skoHe B emgepiniH ykimerTepi; A emiHIH YITTBHIK
OuosabopaTropusCchl koHe B eniHIH YHUBEpPCHUTETI, COHJal-aKk KOMaHjajap »oOachblHa KaThICATHIH
3epTTeyILIIep) Kapaysl YIIiH 6aChIM iC-KUMBUIIAPbI, KYpalaap MEH TETIKTEp/li YCHIHBIHBI3.

Ketic-cmaou J{/[¥-nviy 2023 oicvinevl HYCKayiapviHbly mamepuanoapviia Heeizoencen [4], onap
CMYyOeHmmiK ayoumopusioa maikwpliayea oetimoeneeH.
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15-nemur gpaxkynromema 2eozpaghuu u
RPUPOOONOIb3I0BANHUIO NOCEAULACHCSA

IMPEANCJIOBHUE

HccnenoBanusi ¥ TEXHOJOTUU B HayKaX O JKU3HH MOTYT OOECHEUUTh Oe3rpaHuYHbIC
BO3MOXKHOCTH IS yIYUIIICHHsI 3I0pOBbs, 00IIEeCTBa U OKpYXKarolieil cpenbl. Bmecte ¢ Tem,
pa3BUTHE U TIPOTPECC UCCIETOBAHUM U CBI3aHHBIX C HUMHU TEXHOJIOTHI B HAyKaX O KU3HU
MOTYT CO3/1aBaTh PUCKH, B TOM YHCJIC BEI3BAHHBIC HEIITATHBIMU CUTYAITUSIMU, BO3HUKIITUMU
B XOJI¢ AKCIIEPUMEHTOB, a TaKXe€ HEMPEAHAMEPEHHBIM WM YMBIIIJICHHBIM HAaHECCHHEM
Bpena. Py pe3ynbTaToB HayYHBIX MCCIIEOBAHUM M CO3/1aBa€MbIX TEXHOJOTUH B HAyKax O
KU3HU UMEET MOTEHIMa JBOMHOTO MCIOJB30BaHUs, YTO BBI3BIBAET 00ECIIOKOEHHOCTh U
MPU3bIBAET YUYEHBIX K COOJIIOJICHUIO OMOITUYECKUX HOPM, I[IEHHOCTEH W MPUHIUIIOB
0e30macHoOro, HaJEKHOTO U OTBETCTBEHHOTO HCIIOJIH30BAaHUS MCCIEAOBAHUI B HayKax O
KU3HHU, & TAKXKE KyJIbType 0€30IaCHOCTH B JJAOOPATOPUH U 3a €€ MPECIaMH.

VYrpaBnenue OuopuckamMu B HayKaX O JKM3HHM pacCMaTpUBAETCd B KOHTEKCTE
YKpEIUIeHUs]  OMOJIOTMYECKOM  0e30macHOCTHM Ha TJ00albHOM, PErMOHAJBbHOM U
HAIIMOHAJBFHOM YpOBHSX. OcoOyi0 aKTyallbHOCTh 3TH BOMPOCHI MPHUOOpPETH B CBSI3U C
ycBoeHueM ypokoB maHaemun COVID-19 u ycunusmMm MHpPOBOTO COOOIIECTBA TIO
MOCTPOCHUIO 0€30MacHOT0 OYIYIIEro B MOCTHAaHAEMUYECKUN TIEPUOI.

YuauteiBasi rI00aNbHBIN XapakTep OMOJIOTHYECKHX YIpO3 M MOJYEPKHUBAsi BaXXHOCTH
KOHCOJIMIAIINY BCEX CTPaH MUpa JJIs MPOTUBOACUCTBUA UM, Ha /8- ceccun | eHepanbHOI
accam6ien OOH 19 centsiOps 2023 rona Ipesunent Pecnyonuku Kazaxcran K.K. Tokaes
BBICTYIIIJI «C TIPU3BIBOM 3aIyCTUTh MPOLECC CO3MaHusi MexayHapOoJHOTO areHTCTBA IO
Ouosoruueckom 0e3omnacHoCcT» .

[IpoGnembl  Ouonormueckoil Oe30macHOCTH, pa3paboTka Mep MO CHUKEHUIO
YSI3BUMOCTH M TIPETYIPEKICHNUIO OMOJIOTHYECKUX YTPO3 COBPEMEHHOCTH, d(PPEKTUBHOCTH
yOpaBjieHUs] OWOJIOTMYECKUMU PHUCKAMU B HayKax M JKU3HHU SBJSIOTCS 4YPE3BBIYAITHO
akTyanbHbIMU 11 PecriyOnuku Kazaxcran, uro 00ycnoBuiio npunatue B 2022 rony 3akoHa
«O Ouonornueckoit Oe3zonmacHocTH PecmyOmmkn Kazaxcran» #M  COOTBETCTBYIOIIMX
HOPMATHBHBIX JOKYMEHTOB.

JlanHoe yudeOHO-mMeToauyeckoe nocodue «YmpapieHne OHOpUCKaMHU B HAayKaxX O
KHU3HW» TOJTOTOBICHO B Ka3axckoMm HallMOHAILHOM YHHBEpPCUTETE UMEHH anb-Dapabu B
coTpyaHudecTBe ¢ HaydHo-TeXHUUeCKUM IIEHTPOM «be30MmacHOCTh SASPHBIX TEXHOIOT U
no rpanty CRDF Global. [lens pa3zpabotku mocodust - GopMupoBaHue y o0ydarommxcs
HOBBIX KOMIICTCHITMH, BKIIFOYAIOIINX OCBOCHHE COBPEMCHHBIX 3HAHMH W TMPAKTHYECKHX
HABBIKOB, HEOOXOAWMBIX JUIS YIOpaBICHUS OWMOPUCKaMH B HaykKax O JKW3HH,
CBOEBPEMEHHOTO OOHAPYKEHUs, CMSATUYCHHUS, TIPEAOTBPAIIICHUS OMTACHOTO BO3/CHCTBUS Ha
OKPYKAIOIIYIO CPEAY U YEIOBEKA, a TAK)KE TTOBBIIICHNS OTBETCTBEHHOCTH YUCHBIX B HAYKE
Y TIPOM3BO/ICTBEHHOM J1eATEIbHOCTH.

[TocoOue 00001IaeT Ty4Iuii MHPOBOW OMBIT MO YMPABICHUIO OHOJOTUYECKUMHU
pPUCKaMH ¥ TIOBBIIIEHUIO OM0OE30MTaCHOCTH MMYTEM aHalIM3a 3apyO0eKHbIX U Ka3aXCTAaHCKHUX

! Beicryruienne Ilpesupenra PecnyOmmknm Kasaxcran K.K. Tokae nHa 78-it ceccum ['enepanbHoii accambien OOH
https://gadebate.un.org/sites/default/files/gastatements/%5Bvariable%3Acurrent_session%5D/kz_en.pdf
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y4eOHBIX MaTepHUaJiOB, HAYYHbIX NYOJUKALMKA, MEXIyHApPOJHBIX KOHBEHUUH U
HOPMATHUBHBIX  JTOKYMEHTOB, PECHyOJMKAHCKOTO  3aKOHOJATeIhCTBA B  00JIacTU
O0ro0e30macHOCTH M OMO3AIUTHI, TaKXEe MaTEepUaJoB U TEXHOJOTWHA JIBOMHOTO
UCIIOJIb30BAaHUSI B HayKax O JKU3HU. V3ydeHne MEXIyHapOIHBIX CTaHIAapTOB H
Ka3aXCTAaHCKON METOJUKH 10 YINPaBICHUIO OUOPUCKAMU B JAOOPATOPHBIX YCIOBHSIX,
KOMILJIEKCA MEp 1O OIEHKH M KOHTPOJIIO PHUCKA, OCHOB IMPOECKTUPOBAHMS MPOTPaMM
KnOepOno0e30MacHOCTH  MCCIIEOBaHUM, a Takke BHYTPUDUPMEHHOW MPOrPaMMBI
COOTBETCTBUS B OMOMHIyCTPUH U HayKax O >KU3HH Oy/AeT CIIOCOOCTBOBATH MPUOOPETEHUIO
y CTYACHTOB HEOOXOAMMBIX 3HAHW, YMEHHW U HABBIKOB KYJIBTYPHl YIpaBICHHUS
onopuckamu B Oyayieit mpodeccHoHaIbHOM NeITeIbHOCTH.

[Tpu pa3paboTke mocoOus HCTIOIH30BAaHBl OCHOBHBIE UIEH U MaT€pPHAIIbI, TOTyUYCHHBIC
aBTOPOM B X0j1¢ 00y4eHHsI 0 nporpamme «bezonacHOCTh 1a00paTOpHON HHPPACTPYKTYPHI
B MMOCTHAHAEMHUYECKYIO STMOXY», oprannzoBanHoi Health Security Partners (HSP, US) nns
y4acTHUKOB M3 Apmenuu, bomrapum, [pysus, Kazaxcram u Pymbinus (sHBapb-mMapT
2023 r.), yuteH onbIT yyactusi B punancupyemom MHTIL] nmpoexre HayuHo- TexHu4eckoro
neHTpa «bezonacHoctu snepusix TexHoioruil (NTSC) no pazpaboTrke BHYTpUPHUPMEHHBIX
porpamMm cooTBeTcTBUs B Ouounayctpuu (2019-2022 rr.).

[Tocobue npencrasisger coOOl yuyeOHO-METOAMUYECKHM KOMIUIEKC IO JUCLUUIUIMHE
«YnpapieHue OMopuckamMu B HayKax O >KM3HW», BKIIOYAIOMUN 15 KOHCIEKTOB JEKIUN U
CIIPAaBOYHBIC JaHHBIE IO KIIIOYEBBIM AacCeKTaM JJaHHON NpoOJIeMaTUKHU, CEMUHApPHI C
OCHOBHBIMH BOTIPOCAMHU IS OOCYKI€HUs, KeUC-CTaIl U YIPAKHEHUSIMU IO PACCMOTPEHHUIO
KOHKPETHBIX CHUTYallHOHHBIX 3a/lad, a TakKXKe 3aJaHus IS CaMOCTOATEIbHOW paboThI
ctynentoB (CPC), BOIPOCHI UTOrOBOIO KOHTPOJIS, CIHMCOK JIMTEPATYPhbl U MPUIIOKEHUS.
[TocoOue HamucaHo Ha 3-X S3bIKaX - aHIIMHACKOM, Ka3aXCKOM, PYCCKOM, UTO CJEIAeT €ro
JOCTYIHBIM O0Jiee MIMPOKOHN ayIuTOpUU OOydarommxcsl He Toinbko B Kazaxcrane, HO U 3a
€ro npeaenamu.

[Tocobue HOCUT MEXAMCUUIITIMHAPHBIM XapakTep U MpeIHa3HAuYeHO Ui CTYJIEHTOB
OakanaBpuaTa M MarucTpaTypbl, OOy4YaIOIMMXCA IO PA3JIUYHBIM CIIEHUAIBHOCTSIM U
HaIpaBJICHUSIM MMOJTOTOBKH B 00JIACTH HAYK O KU3HU, MOJIOJIBIX YUEHBIX U MTPEToiaBaTenen
YHHUBEPCUTETOB, MPEACTABUTENEH HAyUHO-UCCIIEI0BATEIbCKUX HHCTUTYTOB U JIaDOpaTOpUi
U BCEX 3aMHTEPECOBAHHBIX JIUI], UMEIOIIME OTHOIICHHUE K YIPABIECHUIO OMOJOTHYECKUMHU
puckamu. ImeeTt 31eKTpOHHbIN (opMaT U PEKOMEHTyeTCs IJIsl JTHEBHOM U TUCTAHIIMOHHBIX
dbopm 00yueHus.

bnazooapnocmu:

douay rpaxmaHckux uccienoBanuit u  pasputmgs CRDF  Global (CIIA),
PykoBoauTeno mpoekta mo mporpamMmaM «ImoOanbHOe 3apaBooxpaHeHne/CHIKECHUE
ouonoruueckoit yrpo3ei» Arene Dababneh;

Kazaxcranckomy mnpencrasurenbctsy CRDF  Global, Koopaunatopy rpanrta
Jlunmyxamedy Kapwinkacoin;

Hexommepueckoit mexxayHapoHo# opranm3aruu passuTtus Health Security Partners
(CHIA), ITporpammuOMy MeHemkepy Renee Travis.
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[IpeacraButensm Kazaxckoro HallMOHAIBLHOTO YHUBEPCUTETA UMEHU allb-Dapadu:

[IpopekTopy 1o akagemMudeckum Bompocam, npodeccopy JI. K. Epkunbaesoii;

Hexany  ¢dakynbrera  reorpaduu " IPUPOJIONIOIB30BAHUS, JOLIEHTY
A.C. Akmuimobaesoit,

3amecTuTento AekaHa (hakylbTeTa reorpaduu U IPHUPOAOIONIB30BAHUS [0 HAYYHO-
WHHOBAIIMOHHON paboTe M MEXITyHAPOIHBIM CBsI3sM, PhD A.A. Pvicmazambemosoit,

3asenyromeir kadenpoit FOHECKO mno ycroitunBomy pa3BuTHIO (akyabTeTa
reorpaduu u npupoonoias3oBanus, noueHry 1.A. bazapoaesoii,;

Jouenty (dakynpsrera reorpaduu u npupogomnons3opanusi C.E. ITonakoeoii.

[lapTHepckou opranmsaunu - HayuHo-texHudyeckoMmy wneHTtpy «beszomacHocTs
simepHbIX TexHoJorui» (Kazaxcran):

[TpoextHOMY MeHemxkepy Anne Kynvcapmoeoii, 00ecnieunBIIeH mepeBo] MOCOOMs Ha
AQHTJINMCKUU SI3BIK;

Menemxepy Kazupe Daizynnaesoii, 06ecriednBIIICH IEPEBO/ TOCOOMS Ha Ka3aXCKUM
S3bIK.

Penenzenram nocoous:

Benymemy nayunomy corpyanuky llentpa nHayk o »xu3nu HJIA HazapOaes
yHuBepcuteTa, Jlaypeary I'ocynapcTtBeHHol npemun anb-Dapabu B 00JacTH HAYKH H
TEXHUKH, 1.M.H. A.P. Kywiyzynoeoii;

3aMEeCTUTENI0 TeHEepaIbHOTO AupeKkTopa HalmmoHanbHOro Hay4dyHOTO LEHTpa 0co00
onacHbIX uHekuit uM. Macryra AlikumOaeBa, k.M.H. I'.I. Koeaneesoii;

['enepanbHomMy aupekTopy HaydHO-UCCIenOBaTENbCKOrO HWHCTUTYTa MpoOsieM
ouosiornyeckor  Oe3omacHocTH, oduiepy Ouosiornyecko  OezomacHocTH — A.A.
Kepumoaeesy.

Paspabomxa oannoco nocobus ocywecmensnacsy 3a cuem epanma, QUHAHCUPYEMO20
l'ocyoapcmeennvim  Oenapmamenmom, bropo  medxcoynapoonoi  bezonacHocmu  u
Hepacnpocmpanenusi (ISN), Ynpaenenuem no coemecmuomy ymenvuienuio yepoz (CTR),
IIpoepammoii e3aumodeticmaus no buoveszonacnocmu (BEP).
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JIEKHMOHHBIE MATEPHUAJIBI

JIEKIIUA 1. Beoonasa

Tema. YnpaBneHue OM0OIOTMYECKUMHU PUCKAMU B HAyKaX O KU3HU: NPEAMET U 3a7a4l
TUCUUIUIMHBL. OCHOBBI OMOJOTUYECKON O€30MaCHOCTH.

Heab. OxapakTepu3oBaTh NpeaMET U 33Jlaud TUCHUIUIMHBL. OOCYyIUTh COAep:KaHUE
MOHATHS «OUOTIOTHYEeCKass O€30MaCHOCTH» U €€ 3HaueHue I 00IIecTBa.

Kpatkoe cogep:kaHue JeKUMH.

Buosiornueckuii puUCK — BEPOSITHOCTh MPUYMHEHMS Bpella 370pOBbIO JIIOJACH,
YKUBOTHBIM, PACTECHUSIM MATOTCHHBIMU OMOJIOTUYCCKUMH areHTaMH, a TaKK€ BEPOSTHOCTh
UX MONaJaHus B OT/AEIbHBIE KOMIIOHEHTHI MPUPOIHOI cpeapl [1]. B unTepaktuBHOM Oecene
CO CTYyJICHTaMH OOCY>KJAI0TCS IPUMEPHI MIPOSBICHUS OUOJIOTMYECKUX PUCKOB U JIENIAETCs
BBIBOJI O HEOOXOIUMOCTH YIPABIICHUS UMH.

BriepBpie  3HaK  OHOJIOTHYECKOMH
omacHoctd (amri. biohazard -
cokp. ot biological hazard)
nosiBuiics B 1966 rony, paspaboran
XMMHYECKOM Kommanuen Dow
Chemical

BIOLOGICAL
HAZARD

Biological Risk
YnpajieHue OHOJOTHYECKMMH PHCKAMHU TPUMEHSCTCS C IEIbI0 CHIDKCHHS
BEPOSITHOCTH BO3HUKHOBCHHS HETAaTUBHBIX IIOCJICICTBHA OT BO3JCHCTBUS OMACHBIX
Oounonornyeckux (HakTopoB, K KOTOPHIM OTHOCSITCSI TTATOT€HHbIE OMOJIOTUYECKUE areHTHI -
MUKpPOOpPraHU3Mbl, BO30yauTeNM WHOEKIMOHHBIX 3a0oseBaHuil (OakTepuH, BHUPYCHI,
PUKKETCUHU, TpUOKHM). YTpaBieHUE OWOJOTUYECKUMU PHUCKAMU SBISETCS OJIHOM U3
WCKITFOUNTELHO BaKHBIX JIJIs1 0OIIecTBa 00JIacTEH COBPEMEHHOW JKM3HW M HAXOJUTCS B
dbokyce u3yuyeHUs HOBOTO HANpaBJICHUS B HAyKe M TPAKTUKE — OMOJOTHYeCKOW
0€30MacHOCTH, YTO MMEET pellarollee 3HAaYCHUEe IJIs pean3aluu 1ejeld yCTOWYHUBOTro
pazButus (LIYP), mpoosriamenusix OOH B 2015 1. [2]. 3ammTa ntoaei, )KUBOTHBIX U
OKpYKaIOIIel Cpelbl OT Pa3IMYHBIX BO3MOXKHBIX OHOJIOTHYECKHX Yrpo3 Bce Ooibliie
CTAaHOBHUTBHCA HE  TOJIbKO HEOTHEMJIEMOM  YacThl0  OE30MacHOCTH  3J0POBbs U
KU3ZHENICATCIIbHOCTH YEeJIOBeKa, HO MW HAXOJWTCS B IIEHTPE CHUCTEMbl IIEHHOCTEH
COBPEMEHHOTr0 OOIIECTBA, €r0 HAyYHO-UCCIIEI0OBATENBCKOM ChEephl.

XXI Bex momyumn omnpexaelieHue Beka Hayk o oxu3Hu  (life sciences) —
MYJIBTHIUCIUILIMHAPHOE HAIIPaBJICHUE B €CTECTBEHHBIX HayKaX, OCHOBAHHOE Ha M3yYCHUN
JKUBBIX OPTaHU3MOB, TPOIECCOB MX JKU3HEACATEIHPHOCTH M B3aUMOCBS3SIX, a TaKXKe
OTHOIIEHUSX, KOTOPBIE CKIIAIBIBAIOTCS MEXKAY JKUBBIMH OpPTaHU3MAMH W OKPY>Karomiei
cpenoit. LleHTpanbHOE MECTO Cpelr HayK O *KU3HU 3aHUMAIOT OUOJIOTUSI U MEAUIIMHA, a
tatoke okonorms  (https://www.dictionary.com/browse/life-science). Texuomormyeckue
HOBAIIMH TTOCJIEAHUX JIET B 00JaCTU OMOTEXHOJIOTHUH, MOJICKYJISPHOU OMOJIOTUH, TEHETUKU
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U HWMMYHOJOTMH TPUBEIM K TOSBJICHHIO PA3JIMUYHBIX  MEXIUCIUIUTMHAPHBIX
crenuanu3aldii B OOIIECTBEHHOM  3/paBOOXpaHEHUH, (apMaleBTUKE, MHILEBOU
MIPOMBITIUICHHOCTH, CEITLCKOM X03sicTBE U 1Ip. ChopMUpoBaach CHHTETUIECKAsE OMOTOTHS
(synthetic biology), 3anumarorascss MPOCKTUPOBAHHUEM M CO3JaHHEM OHOJIOTHYCCKUX
CHUCTEM C 3aJJaHHBIMH CBOWCTBaMH W (DYHKIMSMH, B TOM YHCIIC HE UMEIONIUX aHAJOTOB B
npupoze. [Iporpamma OOH no okpysxatomieit cpene (FOHEIT) Ha3zbiBaeT CHHTETHYECKYTIO
OMOJIOTHIO BaKHEUIIICH MpoOIeMOl, HECYIIICH PUCK I BEDKUBAaHHS yesioBedecTBa [3].

B nocnennue BpeMsi 3HAUUTENIBLHO BO3POC PUCK MEPENpOoPMIMPOBAHUS JOCTHKEHUM B
00JlaCTH HAyK O JKM3HM C MHPHBIX, TPAKIAHCKHX IeJeil B BOEHHBIE, a TaKXKe
TEPPOPUCTHUCCKHUE. Pl pe3yabTaTOB SKCIEPUMEHTOB, pa3padaThIBAEMbIX TEXHOJIOTHH U
TOTOBBIX MPOJYKTOB MOTYT MMETh JBOMHOE ucnonb3oBanue (dual - use). B aToii cBs3u
MHPOBOE COOOIIECTBO KOHCOJUIUPYET YCHIIHS IO BBIPAOOTKE HOPM OTBETCTBEHHOTO
OTHOILIEHUS YYEHBIX M CIEUHMAIUCTOB, 3aHATHIX B HCCIEIOBAHUAX JIBOWHOTO
UCIIOJIb30BaHUs, BhI3bIBaroMX 03a0oucHHOCTh (dual-use research of concern -DURC) [4].

OOcyxnaoTcs  3a7a4yM  JUCUMIUIMHBI: T[OHMMAaTh BAXKHOCTh  YINpaBIICHUS
OMOJOTHYECKUMH PUCKaMH B HayKax O JKH3HHU; O0OOCHOBAaTh IMOHATHE «OHWOJIOTHYECKas
0e3omacHOCTh»; 00cyAuTh Ouonormdyeckue yrpo3sl XX| Beka M apryMeHTHpPOBATh
[[EJI€CO00Pa3HOCTh MEPOINPUSTUN [0 TOBBIIMICHUIO OHOJOTUYECKOW O€30MacHOCTH U
OMO3alTUTHI JJISl KX NPEIOTBpAIEHUS / PEO0ICHUS; KilacCU(DUIIMPOBAThL OUOJIOTUYECKUE
areHThI 110 TATOTEHHOCTH U CTENEHU OMACHOCTH IS Tpalaliii OMOJIOTUYECKUX PUCKOB IS
KU3HEICATCILHOCTH YEJIOBEKa M OKPYKAIOIICH Cpebl; aHAIM3UPOBATh OMOJOTHYCCKUC
areHThI U JIOCTUKEHUSI COBPEMEHHBIX TEXHOJIOTUH B HAyKax O KU3HH Ha MPEIMET TBOMHOTO
WCITOJIB30BAHUS; OIICHUTH d()(PEKTUBHOCTH MEKTYHAPOIHBIX PETYIUPYIOMIHUX JTOKYMECHTOB
W HalMOHAJILHOTO 3aKOHOJIaTeNIbCTBA B 00JIaCTM OMOOE30MACHOCTH W YIPABJICHUS
OMOpPUCKaMH; O3HAKOMHUTBCS C MEKIyHapOAHBIMH CTaHIApTaMH M Ka3aXxCTaHCKOM
METOJMKOW IO YTPABICHUIO OWOPUCKaMH B JIAOOPATOPHBIX YCIOBHUSAX, MEPAMH II0
KOHTPOJIIO pUCKa, BKIIIOYAs HAJICKAITYI0 MUKPOOHOJIOTUYECKYIO TIPAKTUKY U MPOIIEAYPHI
(HMIIIT), oOyueHue mnepcoHana JJjsi MPUOOPETEHUS COOTBETCTBYIOLIMX KOMIIETEHIIMM,
obopynoBaHue, obecreunBaroiiee OMoIOrMUecKy0 0€30aCHOCTh B TA0OpaTOpHH, TpaBUiIa
XpaHEHHS ¥ TPAHCIIOPTHPOBKH OMOMATEPHAIIOB U JIp.; MPUOOPECTH TEOPETUUECKHUE 3HAHUS
U TIPAKTUYCCKHE HABBIKM, HEOOXOIUMBIC JIJIsl YIIPaBJICHHUs] OMOPUCKAMH B HaAyKaX O YKU3HU
B IIEJISIX CBOEBPEMEHHOTO OOHAPYKEHHUSI, OIICHKU, KOHTPOJIS M1 CMATYEHUS TAKUX PUCKOB, a
TaK)K€ TPEIOTBPAICHUS OMACHOTO BO3ACHCTBUSA Ha OKPYKAIOIIYIO CpPedy M UYEJOBEKa;
MPOCKTUPOBATh OCHOBHBIE AJIEMEHTHI MPOTPAMM TIOBBIIIEHUSI KUOEpOM0OOE30MacHOCTH
WCCJICIOBAHMM, a TAKXKE BHYTPU(DUPMEHHOH MPOrpaMMbl COOTBETCTBHS B OMOWHIYCTPUHU
¥ HayKax O )KH3HU; 000CHOBATh BAYKHOCTh OMOATUKU U KYJIBTYPHI YIIpaBICHUSI OUOPHCKAMU
JUTSI TIOBBIIIICHUST OTBETCTBEHHOCTH YUCHBIX B HAyKaX O KU3HH.

Buosornyeckas 6e3onacHocthb (biosafety) — cocrosiHue 3alIUIIEHHOCTH JIOACH H
OTJIETTLHBIX KOMIIOHEHTOB MIPUPOIHON Cpelibl (aTMOCHEPHOTO BO3TyXa, MOBEPXHOCTHHIX U
MO/I3EMHBIX BOJI, 3€MHOM MTOBEPXHOCTH M TIOUBEHHOTO CJIOS, PACTUTEIBHOTO U JKUBOTHOTO
MUpa W WMHBIX OPTaHW3MOB) OT OMNACHBIX OHWOJIOTHYECKHX (PAKTOPOB, B TOM YHCIIC
obecrieynBaeMoe MepamMu OMOJIOTHYECKON 3aIUThI [1].

C omHoi#l cTOopoHBI, OuoNorMyeckas O0e30macHOCTh (O0M00E30MaCHOCTh) - BaXKHBIM
9JIEMEHT OOIIEeN CHUCTEMBI PKOJOTMYECKOM M, B I1€JIOM, HaIlMOHAIBLHOM Oe3omacHocTtH. C
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JPYTroi, akTyanu3anusi OMOJIOTHYECKUX YTPO3 COBPEMEHHOCTH, BCIBIIIKA Pa3HOOOPa3HbIX
WH(PEKIIMOHHBIX 3a00JICBAHUM B pa3aM4HBIX perroHax 3emuu, nanaemuss COVID-19 u
CTPEMJICHHE K YCTOHYMBOMY pa3BUTHIO MHUPAa B TMOCT MMAHACMHYECKUN TEPHOJ
CBUJIETEIBCTBYIOT O 11€J1eCO00Pa3HOCTH MPUCTATILHOIO BHUMAHUS K YIIPABICHUIO PUCKAMHU
TUTs1 OM00E30MaCHOCTH B MEXKTyHApOIHOM MaciiTaoe.

BbuoJsiornueckas 3amura (biosecurity) — KoMIUIEKC Mep IO OOCCICUEHHUIO
01006€30MacCHOCTH, peaTn3yeMbli TOCPEICTBOM (PU3NUECKOM 3aIUTHI OT HEMTPABOMEPHOTO
UCIIOJIb30BAHUSI TTATOTEHHBIX OMOJOTUYECKUX areHTOB, KOHTPOJS, y4eTa U oOecreyeHus
0e30macHOro 0OpalleHus ¢ MaTOTeHHBIMU OWOJIOTUYECKUMU areHTaMu, IPUHSATUSI MEp 110
MIPEIOTBPAICHUIO WX YTEPH, XHIINCHHS, HECAHKIIMOHUPOBAHHOTO JIOCTYNMa K HUM WJIU
oOpalieHus C HUMHU, a TaK)Ke aKTOB TEPPOPU3Ma U/UIIN IMBEPCUI C UCTIOIb30BAHUEM W/UITU
B OTHOIIICHUY ITOTEHIIMAJIBHO OMACHBIX OMOJOTHYECKUX 00BEKTOB[ 1].

B nuteparype BcTpedyaeTcsi MHOTO pa3HbIX ONpeNeieHUuN «Ono0e30MacHOCTU» U
«OMO03alUThD», KOTOPbIE W3MEHSUINCh MO MEpPE HAKOIUIEHWS 3HAHUK B 3TOM 00JyacTu, a
TaK)Ke paccMaTpUBAEMbIX HAYYHBIX JUCIMIUIMH WIH CTpaH, B KOTOPOH OHU MCHOJIb3YyeTCs
[5]. U3BecTHO Takke HanboJiee MPOCTOE MOHUMAHUE PA3NTHYUNA MEXKIY OM00€30MaCHOCTHIO
u OuozanuToil: 0M00e30NMaACHOCThL 3AIUIIAET JIIoAel 0T MUKPOOOB, OHO3alIUTA XKe
3alUIIAaeT MUKPOOOB OT Jtojeii [6].

B 3apyOexHOW nuTEpaType CYLIECTBYET €Ile OJHO, Oojee MIHUPOKOE TIOHATHE
«bunosnornueckoi 3anmtel» (biodefence), koTopoe npeanonaraeT pasBUTHE BO3MOXKHOCTEH
W 3HAHWU TSI OIEHKH, OOHApPY)KCHHS, MOHUTOPHHTA, PearnpoBaHUs Ha OWOIOTHYECKUE
yrpO3bl U YIIPABJICHUS PUCKAMH JUTSI KX MTPEOaoIeHuUs [7].

[Mannemuss COVID-19, Bb3BanHast kopoHaBupycoM SARS-CoV-2, scHo mokasana, HAacKOJIbKO
COCTOSIHUE YNpaBICHUSI OMOJOTMYECKUMH PUCKaMH Ba)KHO JJIsS BbDKMBaHUS uyenoBedyecTBa. HecmoTps Ha
TO, 4yTO B Mae 2023 roxa BecemupHas opranusanms 3apasooxpanenus (BO3) o0bsBuia o 3aBepiieHun
naggemun COVID-19, mo maHHbIM Ha OKTSOph 2023 TOI MOATBEPKICHO CBBIIe 696,5 MIH ciry4aes
3apakeHHs B pa3HbIX cTpanax mupa (https://www.worldometers.info/coronavirus/). I'masa BO3 coo0mim,
YTO 3a BpeMsi NaHAeMuH, 1o orienke BO3, ot koponasupyca noru6au 20 MUJUITMOHOB YesloBeK. ITo OoJibiIe
O(HUIKATBFHO YYTEHHOTO BIACTSIMU PA3JIMYHbBIX CTPAH YMCIa HOruommx - 6,9 MUIHOHA YenoBek [8].

[Tangemusi MOTHOCTHIO MOMEHsIa CHoco0 JKM3HM HaceleHHs U QYHKIHMOHUPOBAHUS MHPOBOU
9KOHOMHUKHM U TocyaapcTB. J[1sl BbDKMBaHHS dYejloBedecTBAa ObUIM NMPUMEHEHbl MMEHHO TE IMPAaKTHUKH,
KOTOpbIE MHPOBOE COOOIIECTBO CGHOPMYIUPOBAIO HA OCHOBE pa3BUTHA B OO0JACTH YIpaBICHUS
OHOJOTrMYECKUMH PUCKAMHU.

Jlo HemaBHEro BpEMEHH OCHOBHOE COJIepKaHHe OHMO0E30IacHOCTH OBLIO CBS3aHO,
TJIaBHBIM 00pa3oM, C BOIPOCAMH CAHUTAPHO-IIUIEMUOJIOTHIECKOTO OIaronorydus
HaceneHus. COBpEMEHHBIM  ATall  JBOJIOIMU  B3MVISJOB Ha  OMOOE30MacHOCTh
XapaKTepU3yeTCsl PaclIupeHUEM €€ COJICPKaHUsI, YTO CTAJIO CJEACTBUEM BO3HUKHOBEHUS
puckoB upe3BbvaiHbIX cutyarui (UC), macmTad KOTOPBIX COIMOCTaBUM C Yyrpo3ou
HAIlMOHAIBHOW W MeXayHaponHoi OesomacHoctu [9-11]. Tloatomy, nnst ymnpaBieHus
OMOJIOTMYECKUMH PUCKaM B PEIICHUH IMPOOJIeM OMOJIOTHIECKON 0€3011aCHOCTH HEOOX0IUM
HHTErpaJbHbIA KOMILIEKCHBIH MOIXO/I, YYUTHIBAFOIIIHHA MTOJUTHYECKHE,
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3aKOHOOAaTCIbHBIC, conaJbHO-
B Hacrosmiee BpeMsi MUPOBOE COOOIIECTBO

SKOHOMHYECKHE, OpraHu3alOHHbIC, BHPAGOTANTO  KOMIIEKCHBIH MOXOX K
AKOJIOTMYECKHE, KYJIbTypHBIE W MHOTHE YIIPABJICHUIO PHCKAMHM B OMOJIOTHYECKOM
JpyTHE€ acleKThl OOIIECTBEHHOTO Pa3BUTHS Oe3omacHOCTH  HasbiBaeMblii  «EqmHoe
[12-14]. 3paBOOXpPAHEHHE».

Ceronnst 0OMO0E30MaCHOCTH TMPENCTABIsIET €000 camocTosTenbHylo Cucremy
OpraHU3aAIMOHHBIX, MEUKO-OMOJIOTUYECKUX U MHKEHEPHO-TEXHUUECKUX MEPONPUATUH U
CPENICTB, HANPABJIEHHBIX HA 3aIUTY pabOTAIOIIET0 NEpCcoHaa, HACEJIEHUS U OKPY KaloIen
Cpenmpl OT BO3/IEHCTBHSI TATOTEHHBIX OMOIOTHYeCKUX areHToB. OCHOBHOM 3a7a4eil JTaHHOU
Cucrembl  SBISETCA ~ KA4€CTBEHHOE  YIPABJICHHE  OWOJOTMYECKUMU  PHUCKaMHU,
peaycMaTpUBaloIee NX KiIacCu(UKaIuio, OIEHKY, MEpPhI 10 KOHTPOJIIO, CMSTYEHUIO U T. 1.

B naubonee oOmiemM BuJle NpPUHUMAEMble pEUIEHUS B 00JIACTU YIpaBIEHUS
OMOJOTMYECKUMH PUCKAaMU JJIs1 o0ecriedeHust 0Mo0e30MacHOCTH pacCMAaTPUBAIOTCS HA TPEX
YPOBHSIX: 2/100a716HOM, HAWUOHAILHOM U JIOKATbHOM.

Bomnpockl ynpaBieHuss OHOJIOTMMECKMMH pHUCKaMHU B HayKaX O JKU3HU W
O0100€30MacCHOCTH, B IIEJIOM, TECHO CBSI3aHbl C IKCIOPTHBIM KOHTPOJEM TOBApOB H
TEXHOJIOTUI IBOWHOI0 UCMOJb30BAHUS — KOHTPOJIEM 32 PACIPOCTPAHEHUEM ONACHBIX U
0Cc000 OMACHBIX MATOT€HOB U TOKCUHOB, CBSI3aHHBIX C HUMH TEXHOJIOTUHI U 000pY/I0BAHHEM,
a TaKXe 3a IPOBEJACHHEM MCCIECIOBAaHUM, pE3yJbTaThl KOTOPHIX HMEIOT JIBOMHOE
ucrnoiab3oBaHue. OCHOBHAsA II€JIb 3KCIIOPTHOTO KOHTPOJISI COCTOMT B MPEAOTBpAlCHUU
pacnpocTpaHeHUs] OpyXHUsl MaccoBoro yHuuroxkenus (OMY) B mpouecce TOpromiu
TOBApaMH U YCIyTaMU MEXKy rOCyAapCTBAMH.

Hopmbl OHMOATHKH, ILIEHHOCTM M MNPUHUUIIBI 0O€30MacHOTO, HAJIEKHOIro U
OTBETCTBEHHOTO HCIIOJb30BAHUSI UCCJIENOBAHUM B HAayKaX O JKWU3HHM, KyJIbTypa
0€30MacHOCTH B JIAOOPATOPHH U 32 €€ MpeAesiaMU CTalTu 00s13aTeIHbHBIMH 3JIEMEHTAMHU JIJIS
W3YUYEHHUS TaHHOUN NUCIUIIIINHEI.

BaxxHoi1 cocTaBHOM 4acThI0 OM00€30MaCHOCTH SIBJISIETCS O€30M1aCHOCTh J1a0OPaTOPHOM
NPaKTUKA TPU TPOBEJACHUU HAYYHBIX HCCIICIOBAHUN, B OWOMHAYCTPUU, CEIHCKOM
XO3SIUCTBE, SKOJIOTUU U JIp.

Buob6e3onacHocTh B JadopaTopHbIx ycaoBusx (biosafety in laboratory) -
NPUHLHUIBI, TEXHOJOTMU M TPAKTUKA CACPKUBAHUS, KOTOPBIE NPUMEHSIOTCA IS
peI0TBPAIICHUS HEMTPEAHAMEPEHHOTO BO3AEHCTBUSA HIIA BBICBOOOXKIEHHSI OMOJIOTUYECKHUX
areHTOB.

Buo3amura B nadopaTopHbix yciaosusax (biosecurity in laboratory) — npuniumesl,
TEXHOJIOTUH U TPAKTHKA, TIPUMEHSIEMBIC IS 3aIUTHI, KOHTPOJISI U ydeTa OMOJIOTUYECKHUX
MaTepHayioB, B T.4. MATOTEHHBIX ar€HTOB, U/UJIU 000PYI0BAHNS, a TAKKE CBSI3aHHBIX C HUMU
HABBIKOB M JIaHHBIX, KOTOPHIC HAMPABJICHBI HA MPEJOTBPAICHUE HECAHKIIMOHUPOBAHHOTO
JOCTYTa, Kpa)Ku, HEMPaBUJIBHOTO UCIIOJIH30BAHUS UJIU UX BBICBOOOXKIeHMUs [12].
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JEKLMSA 2.

Tema. XapakreprcTuKa NaTOTEHHBIX ar€HTOB - MUKPOOPTaHU3MOB, ITPEICTABIISIOLINX
OMOJIOrMYECKUE YTPO3bl AJIs YEJIOBEKA U OKPYKAIOLIEH CPEIbl.

Heab. KnaccuduurpoBars naroreHHble MUKPOOPTaHU3MbI U BBIIBUTh UICTOYHUKH MX
HOJTyYEHUSI.

Kpartkoe cogep:kanue JeKuuu.

K 6uonorudeckum yrpo3am OTHOCSTCS €CTECTBEHHbIC HHPEKIIMOHHbBIE 3a00IeBaHUs U
UCIOJIb30BaHUE OMACHBIX OMOAreHTOB B BOCHHBIX WU TEPPOPUCTUUECKUX LIETX. BEIOpOCH!
areHTOB OMOJIOTMYECKOM YIpO3bl MOTYT MIPOUCXOAUTHh HEMPEAHAMEPEHHO (CIy4aliHO) WU
IpEeIHAMEPEHHO.

ATreHThl OMOJIOTUYECKOM YIpO3bl MPEACTABISAIOT COO0M MHUKPOOPTraHU3MbI, KOTOPBIE
JENATCA Ha KaTerOpUM: OaKmepuu, eupycvl u pUKKemcuu, a TaKKe mMOKCUHbL, KOTOPbIE
SBJIAFOTCS SIAOBUTBIMHM IPOAYKTAMH >KM3HEACATENBHOCTH MHUKPOOPTraHW3MOB, JKHBOTHBIX
wiu pacteHuid. K 6M0710rn4eckM naToreHHbIM TakyKe OTHOCSITCSI HEKOTOPBIE 2PUOKU.

BakTepun: o1HOKIETOYHBIE MUKPOOPTAaHU3MEI, CpefHne pazmepsl ot 0,5 10 8 MKM, MOTYT OBITh
cropo- U Hecrnopoobpaszyroummu. Crnopbl MUKPOOPTaHM3MOB 0O0JIaJalOT BBICOKOM YCTOMYHMBOCTBIO K
BBICBIXaHHIO, HEJIOCTATKY IUTATEIBHBIX BEIIECTB, ICHCTBHUIO SKCTPEMAIBHBIX ()aKTOPOB BHEUTHEW CPEIbl,
NE3UH(DULIPYIOLIUX CPEACTB, MOATOMY TaKM€ MUKPOOPTaHW3MbI Haubosee MPUTOAHBI ISl OPYKEHHOTO
npumenenus. Hanpumep, criopsl 6aktepun Bacillus Anthracis, Bei3biBaromeii Tsokenoe MHPEKIMOHHOES
3a00JieBaHNE CUOUPCKYIO S13BY, CIOCOOHBI BBIIEP)KUBATh TIPEOBIBAHKE MO IPSIMBIMHU COTHEYHBIMU JTy4aMH
HECKOJIbKO CYTOK, NpONapvBaHUE WM HarpeBaHue a0 Ttemieparypbl 159 °C u rogamu CcOXpaHsTh
JKU3HECTIOCOOHOCTh B TouBe wiIM Boxme. Hampumep, cmopooOpasytomme Bacillus  Anthracis,
Hecmopoobpasyromie Yersinia pestis; Brucella abortus, B. melitensis u B. suis; Vibrio cholerae,
Saimonella typhi u op.

Bupycbl: o0mupHas Tpymmna MHUKPOOPTaHW3MOB, cpennHue pasmepbl oT 0,03 mo 0,35 Mxwm.
[IpencraBistoT coO0i BHEKJIETOYHBIE (POPMBI, KOTOPbIE MOT'YT PacHpOCTPAHITHCS BO3AYIIHO-KaIlEIbHbBIM
IyTeM, a pPacTH U Pa3MHOXKATbCsS TOJNBKO B JKMUBBIX KIETKaX, T.K. SBISIOTCA BHYTPUKICTOUYHBIMHU
napasutamMu. Bupycsl 001a1al0T OTHOCUTENBHO BBICOKOM YCTOWYMBOCTBIO K HU3KUM TemIleparypaMm U
BhICYIIMBaHUIO. COJIHEUHBIN CBET, 0OCOOEHHO YIbTPa(hHOIETOBbBIE JIyYH, a TAKXKE BHICOKHE TEMIIEPATYPHI U
Ne3MH(UIMPYIOIINE CPEeACTBa sl HUX ryouTenbHbl. Hanpumep, Bupycer rpunma Influenzavirus, nruamii
rpurn Grippus avium, cemeiictBo Bupycos Filoviridae, koponapupyc SARS-CoV-2, Bupyc siypa Aphtae
epizooticae u MH. Jip.

Pukkercum: rpynma MUKPOOPTaHHW3MOB, 3aHUMAIOIIMX IPOMEKYTOYHOE IOJOKEHHE MEXIY
OakTepusiMU M BUpycaMu, ux pasmep — oT 0,3 mo 0,5 MxM. PUKKeTCHM pacTyT TOJNBKO BHYTPH KJIIETOK
MJIEKOIUTAIOIINX U OTHOCATCS K 300H03aM. VX ecTecTBeHHbIE HOCUTEIN — 3TO )KUBOTHBIE U/UITU OJIOXU U
KJIEIIN, MTApa3UTUPYIOLINE HA KUBOTHBIX. PUKKETCHO3BI IEPENAIOTCS YETIOBEKY B OCHOBHOM 4EpeE3 YKYCHI
Takux KpoBococymux HacekoMmbix. Hampumep, Coxiella burnetii — Bo30Oymutens Ky-nmuxopaaku
(pukkeTcHno3a) u 1p.

I'pndKu: 0HO- 1 MHOTOKJIETOYHBIE OPTaHU3MBbI, pa3Mepsl oT 5 10 10 MM u 6onee. ['puOku MoryT
00pa30BbIBaTh yCTOWYHMBBIE K HM3MEHEHHUSM BHEIIHEH cpeabl cHopbl. 3a00jeBaHUs, BbI3bIBACMbIE
NaTOr€HHBIMU IPUOKaMH, Ha3bIBAIOTCSI MUKO3aMHU.

TokcHHBI, TakMe KaK pPHIMH, BBIIENSIEMBbIH H3 KacTOPOBBIX OOOOB KIICIIEBUHBI, OOTYIHUH,
SIBIISTFOIIMICS. TIPOAYKTOM aHa’poOHou Oakrepuu Clostridium botulinum W TOKCUH TPHUXOTEICHBI —
MHUKOTOKCHH T-2 u 1p.

3a0oJieBaHMsA: TaTOr€HHbIE OAKTEPUH MOTYT OBITH BO30OYIHUTEISIMI MHOTHX OMAaCHBIX 3a00JIeBaHUH,
TaKUX Kak CHOMpCKas s13Ba, 4yma, Opylesies, Xxojepa U Jp.; BUPYChI — OCIa, JIUXopaka D0oJa, JIMXopaaKa
Jenre, smyp, BUpyCHas aTUOU4Has NHEBMOHHUs, KopoHoBupyc COVID 19 u np.; puxkkercum -
Ky-nuxopanka, snuIeMHYEcCKUd U HHIEMHYECKUN CBHIMHOW THU(BI;, TpUOKHM — cTebieBas prKaBUMHA
MIICHUIIBI, PUCOBBIH OJacT, Oypast naTHUCTOCTh prca u Ap. (IIpunoxenwne 1) [15].



[TaToreHHbIe OMOAreHTHl PA3TMYAIOTCS HA OCHOBE WX JOCTYITHOCTH, JIETKOCTH
pacipocTpaHeHus, BO3SMOYKHOCTHU TIEPEIavn OT YEJIOBEKA K YEIIOBEKY, YPOBHS CMEPTHOCTH,
CTCTICHH BO3JICHCTBUS Ha OOIIECCTBEHHOE 3/I0POBbE W TMOTCHIIMAIBHONW BO3MOXKHOCTH
BBI3BATh COIMAIILHBIC TTOTPSICECHUSI.

B wuHTEepakTHBHOU Oecene CO CTYACHTaMH TPUXOIUM K CICIYIOIIEMY: ONACHble
Ouo02UYecKUe a2eHmMbl MHOSOYUCIEHHbI, He UMEIOm 3anaxa U HesUOUMbl, U UX CLONCHO
obOHapysicums Ha ob6viuHOM Ouonocuveckom @oue. Kax npasuno, onu s¢gexmusHul 8
HeOObUUUX KOUYEeCMBaXx, U 00U MO2Ym NOOBep2ambvCs UX 8030€elCMEUI0 Yepe3 KOXiCY, npu
govIXaHuu Uy npoenamelganuu. Hexkomopwie uz nux 3apasmsi. B 3agucumocmu om azenma
UX UHKYOAUUOHHDIL NepUood Kolebiemcsi om HeCKOAbKUX 4aco8 Ulu OHell 00 HeCKOJbKUX
Heoellb, a MO O3HAYAem, Ymo Joo0u Mo2ym 3a00iems yepe3 OIUmebHbull NeEPU0O 8peMetU
nocie 8030eUcmaus.

Pannee oOHapy:keHMe M HAeHTH(UKAUMS ONMACHBIX /JJIsl KU3HU OMOATEHTOB
SIBJISIETCSI BA)KHBIM IIAroM JJisi BCero mpouecca ynpabjeHHs OHOJOTMYEeCKHMU
pHucCKaMu. JTO TO3BOJSIET OCYIIECTBIATH CBOEBPEMEHHOE paHHEE MPEayNpexiIcHUEe U
3aIlUTy, TPOBOJUTH NATbHEHIINI aHAIN3 BHICBOOOXKIAEMBIX areHTOB U KOPPEKTHUPOBATH
MEJUITMHCKIE KOHTPMEPHI JIJIsi CHUKEHUS YKClIa MTOCTPAIAaBIINX U CMEPTEIbHBIX HUCXO/I0B.

B nensax obecnieueHust HHGEKIMOHHONW 0€30MaCHOCTH MUKPOOPTraHU3MbI pa3JessioT Ha TPYIIbl B
3aBUCHUMOCTH OT HX mNatoreHHocTu. IlaToreHHocTh — CHOCOOHOCTH OBITH NPUYMHON (IOPOKIATH)
narosiorud. OHa XapakTepu3yercsl CHeHU(PUUHOCTBIO, T.€. CHOCOOHOCTHIO BBI3BIBATh TUIHMYHBIC JUIS
OTIpeNIeIEHHOr0 BO30YIUTENsT MaTO(PHU3HOIOTUYECKHEe W MOPQOJIOTHYECKHE W3MEHEHHS B TKaHAX H
opraHax. YCJOBHO-NIATOTeHHble MHMKPOOPraHM3Mbl — 3TO €CTECTBEHHbIE OOUTATEIM OpraHu3Ma
YeJI0BEKa, BHI3BIBAIONINE 3a00JICBAHUS IPU PE3KOM CHMKEHHUH OOIIETO MIIM MECTHOTO UMMYHHTETA.

BupyneHTHOCTh — KOJIMYECTBEHHAsA MEPA AaTONC€HHOCTH, U3MEpseMas B CIIEHUAIbHBIX €AVMHUIIAX
LDso — MuHMMasbHas cMepTeibHasl /1033, paBHas HaUMEHbIIEMY KOJIMYECTBY MAaTOT€Ha, KOTOPBIM Mpu
OTpeIeNIEHHOM CTIoco0e 3apaXkeHHs BhI3bIBAeT rnbens 50 % 3apaKeHHBIX KUBBIX OPIraHU3MOB (UEI0BEKa,
JKUBOTHBIX WJIM pacTeHuil). BUPYIEHTHOCTh Takke CBSi3aHa C TOKCHMI€HHOCTBI0 — CIIOCOOHOCTBIO
[IaTOreHa CUHTE3UPOBATh TOKCHH, OTPABIISAIOIIMI BOCIIPUMMYNBBIN KUBOM opranusM. Pasnnyaror ang0-
U 3K30TOKCHHBI. Jl[pyras XapakTepucTuka MHQEKIMOHHBIX 3a00J€BaHM, BbI3bIBAEMbIX MaTOI€HHBIMU
MHUKPOOPIaHU3MaMH — KOHTAIHO3HOCTh WJIM 3apa3sHTeNbHOCTh. OJTO CBOWCTBO HH(EKIHMOHHBIX
0ose3Hel nepenaBarbes OT OOJIBHBIX OPraHU3MOB — 370POBBIM (JIFO/SIM, )KUBOTHBIM, PACTEHUSIM) IYTEM
nepefayn MX BO30yIUTENss TNPU HENOCPEJCTBEHHOM KOHTAaKTe MM uepe3 (DaKTopbl Iepeaad.
KoHTarno3HocTh 3aBUCUT OT BUPYJIEHTHOCTH MUKPOOPIaHU3Ma U CTETIEHN BOCIIPUUMYHUBOCTH OpraHu3Ma
K JJaHHOMY B0O30yauTento [16].

Bcemupnoii opranusanueit 3apaBooxpanenns (BO3) npennoskena knaccudukarms [ —
IV rpynnm MHKpOOpPTaHU3MOB, COOTBETCTBYIOIIAS YPOBHSIM 0O€30MaCHOCTH TpH padoTte ¢
aumu [17]. Takas kiaccupukaiys NprUHITa B OOJIBIITMHCTBE CTPaH MHUPA.

Knaccudukanus ypoBHel Oe3omacHOCTH MHUKpoopranusmoB BO3 orimuaercss oT
cymectBytomeit B Kazaxcrane, Poccuu u 6onpimncta ctpad CHIT 06patHbIM mOpsaKOM
rpyiim naroredHoctH (tada. 1) [1].

HcTounnkaMy TIOJTy4eHHSI TTATOTEHHBIX OMOAreHTOB M TOKCUHOB SIBJISFOTCS: TIOYBA,
BOJIa; TMHWINEBBIE TPOAYKTHI; MEIUIMHCKHE W TPYMHBIE OTXOAbl OOJNBHUIl U
UCCJIEIOBATEIbCKUX  JIA0OpaTOpUid; TPHUPOAHBIC BOMOEMBI; TIEPEHOCUYMKH HH(PEKIUN
(pacteHusi, KUBOTHBIE, JIIOAM), HO HAWOOJbIIEe 3HAUCHUE HMEIOT KOJIJIEKIIUU KYJIBTYP

MUKpPOOPTaHU3MOB.
212


https://ru.wikipedia.org/wiki/%D0%92%D1%81%D0%B5%D0%BC%D0%B8%D1%80%D0%BD%D0%B0%D1%8F_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%B0%D1%86%D0%B8%D1%8F_%D0%B7%D0%B4%D1%80%D0%B0%D0%B2%D0%BE%D0%BE%D1%85%D1%80%D0%B0%D0%BD%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D0%B0%D1%82%D0%BE%D0%B3%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/w/index.php?title=%D0%A3%D1%81%D0%BB%D0%BE%D0%B2%D0%BD%D0%BE-%D0%BF%D0%B0%D1%82%D0%BE%D0%B3%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BE%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D0%B7%D0%BC&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%80%D1%83%D0%BB%D0%B5%D0%BD%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/w/index.php?title=%D0%A2%D0%BE%D0%BA%D1%81%D0%B8%D0%B3%D0%B5%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%AD%D0%BD%D0%B4%D0%BE%D1%82%D0%BE%D0%BA%D1%81%D0%B8%D0%BD
https://ru.wikipedia.org/wiki/%D0%AD%D0%BA%D0%B7%D0%BE%D1%82%D0%BE%D0%BA%D1%81%D0%B8%D0%BD
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D0%B5%D0%BA%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B5_%D0%B7%D0%B0%D0%B1%D0%BE%D0%BB%D0%B5%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D1%84%D0%B5%D0%BA%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B5_%D0%B7%D0%B0%D0%B1%D0%BE%D0%BB%D0%B5%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%92%D0%B8%D1%80%D1%83%D0%BB%D0%B5%D0%BD%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C

Ta6auna 1 — Knaccudukaiyss MUKpOOPTraHU3MOB IO TPYIINAM MaTOr€HHOCTH

Kanaccndpukanusi MUKpOOPraHu3mMoB
PecnyOsiukn Ka3zaxcran

MexayHapoaHas KJiaccH(pUKanus
MHMKPOOPTraHH3MOB

I epynna  namocemnocmu -  TIaTOI€HHbBIE
OMOJIOTMYECKHE areHThl, BbI3BIBAIOIIUE 0CO00
ormacHble MH(EKIIMOHHBIC 3a00JCBaHUS JIIOACH U
(1K) )KMBOTHBIX C BHICOKMM YPOBHEM CMEPTHOCTHU
(JleTaJIbHOCTH), JIETKO PaCHpOCTPAHSIOLIUECST OT
MH(UIMPOBAHHOTO OpraHu3Ma K 370POBOMY, Kak
MPaBUJIO, B OTHOILIEHUU KOTOPBIX OTCYTCTBYIOT
BaKIMHBI ¥ 3()PEeKTUBHBIE CPECTBA TEPATTUH.

1V epynna namocennocmu (onacnocmu) 6blCOKUIL
UHOUBUOYANIbHBIIL U OOUWLECMBEHHbLIL  PUCK
- TATOTEHHBIC aT€HTHI, KOTOPHIE OOBIYHO BBHI3BIBAIOT
cepbe3Hble OOJIE3HU Y YeIOBEKa WM KUBOTHBIX U

JETKO  PacHpoCTPaHsIOTCS OT  OOJIBHOTO K
3I0POBOMY MpPSMO WJIH  OINOCPEJOBAaHHO -
3G PEKTUBHBIX JICUEOHBIX U MPOPUIAKTHUYECKUX
Mmep B

OOJIBIINHCTBE CJIy4acB HCT.

Il epynna  namocennocmu -  TIATOTCHHbBIE
Ouosiornyeckue areHTHI, BBI3BIBAIOIIIHE
MH(EKITNOHHBIC u (vm) napa3uTapHbie

3a0ojeBaHusl JIOJAEH W (WJIM) KXUBOTHBIX, JIETKO
pacrpocTpaHsonmecss OT  WHOUIMPOBAHHOTO
OopraHm3Ma K 370pOBOMY, B OTHOIICHHH KOTOPBIX
noctynHbl 3G (EeKTUBHBIE CPEICTBA U CIOCOOBI
JIeYCHUS W TPOPWIAKTHKHU, BKIIOYAs BaKIIMHEI.
JlaHHasi Tpymma MoJpa3/eisieTcss Ha MaTOTCHHBIC
OMOJIOTUYECKHE areHTHI, BHI3BIBAIOIIHE:

- 0c000 omacHbIe MH(PEKIIMOHHBIE 3a00JICBaHU;

11l epynna namoeennocmu (onacHocmu) 6blCOKUIL
UHOUBUOYAbHBLI U HUZKUIL 00U eCMEEHHbLIL PUCK
- IATOTE€HHbBIE ar€HThI, KOTOPHIE OOBIYHO BBI3BIBAIOT
Cepbe3HbIC OOJIE3HH 4YeJIOBEKA WM JKUBOTHBIX,
OJIHAKO, KaK NpPaBHUJIO, HE PACHpPOCTPAHSIOTCA OT
00JbHOTO K  3J0pOBOMY -  CYHIECTBYIOT
¢ dexTuBHBIC JeUYeOHbIE M NPODUIAKTHICCKUE
MEpHI.

opraHusma K 30pOBOMY, B OTHOIIEHHMH KOTOPBIX
ToCTYIHBI (G ()EKTUBHBIE CPEACTBA U CHOCOOBI
JIeYeHUs U TPOUITAKTHKY, BKIIOYasi BAKIIUHBI.

- vHpeKuuoHHele W (WIKM)  Mapa3uTapHbIe

3a00JIeBaHUsI.

IIl  epynna namoeennocmu — TatoreHHsie | Il epynna namoeennocmu (onacHocmu) ymepeHHas
OHMOJIOTHYECKHe areHThl, BBI3BIBAIOIINE | UHOUBUOYAIbHAA ORAcHOCMb, HU3Kuil
UH(PEKITNOHHBIE u (um) napasuTapHbIE | 00uiecmeeHHblil PUCK - IIaTOT€HHBIE
3a0osneBaHus JOJe M (MIM) S>KUBOTHBIX JIMOO | MUKPOOPIaHU3MBI, KOTOpble MOTYT  BBI3BaTh
CHIOCOOHBIE NPUYMHUTH 3HAYUTENBbHBIM  Bpen | O0Je3Hb Yy YeJIOBEeKa WJIM JKUBOTHBIX, HO HE
PacTeHHsIM, XapaKTEPU3YIOLUIUECS] MUHUMAIBHBIM | IIPEACTABIISIOT CEPbE3HOI0 pHuCKa JUIS
pacnpocTpaHEeHUuEM oT MH(QUIUPOBAHHOTO | J1a0OpaTOPHOTO nepcoHaia, HaceJIeHus,

JIOMAITHETO CKOTa MJIM OKPY)KAIOIIEH Cpelbl,
HEOCTOPOXKHOCTh B J1aOOPATOpUM MOXKET BBI3BATh
Cephe3HyI0 MH(EKIHI0, OJHAKO CYIIECTBYIOT
JOCTYIHbIE JIe4eOHbIe U MPOPUIAKTUYECKUE MEPBI
U PUCK €€ paclpoCTpaHEHHs] OTPaHUYEH.

IV epynna MaTOTCHHBIC
Ouosiornyeckue areHTHl, BBI3BIBAIOLIHE
MH(DEKIIMOHHbBIE u (umm) napa3uTapHbie
3a0onieBaHusl JrOA€H W (MJIM) JKUBOTHBIX JIMOO
CIIOCOOHBIE TMPHYUHHUTH BpPEA PACTEHHSIM, Kak
MIPaBUIIO, HE pacrpocTpaHsIoIIHecs oT
WHOUIMPOBAHHOTO OpraHu3Ma K 3J0pOBOMY, B
OTHOIIEHUH KOTOPBIX JOCTYIHBI 3((EeKTUBHBIE

CpeICTBa U CHOCOObI JieUeHUS M MPOQPHUIAKTUKH,

namoceHHocmu -

BKJIFOYas1 BaKIIUHBI.

1 epynna namozeHHoOCmu (onacnocmu)
omcymcmeue uiu HU3KUU WHOUGUOYATNbHBIL U
o0wiecmeennplii  pUCK —  MUKPOOPTaHHU3MBI,
KOTOPELIC IIOTCHIIUAJIBHO HE SIBJISIFOTCS
BO3OyauTeNnssMH  OOJIE3HEW  YeJoBeKa  WJIH
KHUBOTHBIX.

Koasiekunu KyJbTYp MUKPOOPTaHU3MOB — 3TO KUBbIE OUOIMOTEKH, CHA0KECHHBIC

KaTtajoramu, MOCTOSIHHBIN HCTOYHHK

mTaMMOB

TUTST

KYJbTYP HAay4YHBIX H

IMPOU3BOACTBCHHBIX HYXI. OCcHOBHOE Ha3HAUYCHHE KOJ'IJ'IGKLII/Iﬁ 3aKJII049acTCA B XpaHCHUU
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YUCTBIX KYJIBTYP MEKPOOPTAHU3MOB (IITAMMOB), U3yUYE€HUU UX CBOMCTB U UICHTH(UKAIIHS.
HeoTpemneMon  COCTaBISIOIIENM  COBPEMEHHBIX  KOJUIEKUMH  SIBJISICTCS  HAJIM4HUE
JICTIO3UTAPUEB W TIPAKTHUKA JACTIOHUPOBAHUS MHUKPOOPraHu3MoB. [lo KOMILIEKTOBaHHUIO
BBIJICIISIIOTCSL  JIBE TPYNIBl  KOJUICKIMHA: OOCTY)XKHBAIOIINE W CHCIHATM3UPOBAHHBIC
(KOJUIEKIIUY HETTIATOTEHHBIX U MATOT€HHBIX MUKPOOPTaHU3MOB, BUPYCOB, (PUTOMATOTCHHBIX
MUKPOOPTaHU3MOB, IPOMBIIIJICHHBIX MUKPOOPTAaHU3MOB U JIp.).

HITamMm —4ucTas KyJIbTypa 6akTepuil, IpuOOB, PUKKETCUI U HHBIX MUKPOOPTaHU3MOB, BbIJICJICHHAS
U3 ONPECIICHHOTO WCTOYHHKA W WICHTH(GHUIMPOBAHHAS IO TECTaM COBPEMEHHOU Kiaccu(UKaIium.
Pedepentnnplii mraMmm (pedepeHc-mTamMM, 3TATOHHBIN IITAMM) - MUKPOOPTaHU3M, OIPEACIICHHBIH, 110
MEHBIIEN MEPE, 10 POAa U BUJA, BKIIFOUEHHBIN B TOCYIaPCTBEHHbBIA KaTaJIOr U ONUCAHHBINA B COOTBETCTBUU
C €ro XapaKTEePUCTUKAMHU.

[lon nenmoHMpoBaHHEeM TIOHMMAIOT TEpeaadyy B KOJUIGKIIMIO IITAMMOB MHKPOOPTaHU3MOB,
BBIZICJICHHBIX W3 TMPUPOJHBIX HMCTOYHHUKOB WJIM CO3JAHHBIX B IPOLIECCE HAYYHOM IEATEIbHOCTH, MJIS
perHCTpaIy, XpaHSHHsI ¥ BbIIa4X UX 00pa3IoB I 00CCIICUCHHSI MX TOCTYITHOCTH HAyYHOMY COOOIIECTBY
pu COOTIONEHUH MPaB JACTIO3UTOPOB.

AKTHUBHO CO37ai0TCs 0a3bl JAHHBIX M OMO0AHKH MUKPOOPTaHM3MOB C IIOJHBIM OIHMCAHHEM
MOJJIEPKUBAEMOM KYIbTYPhI B YIOOHOM 7Sl oJib30oBaTens Buae. Llenb co3nanus 6a3 JTaHHBIX COCTOUT B
coope m aHamm3e MHPOPMANMH B OJHOM JIETKOJOCTYITHOM HCTOYHHKE, YTOOBI NPOBOJHUTH IOUCK U
CpPaBHEHHME pA3UYHBIX IITAMMOB U BEKTOPOB C TpeOyeMBIMU XapaKTEPUCTHKAMU JUIS PEHICHUS
KOHKpPETHBIX 3a1au [16, 18].

Kostekuu KyasTyp MUKPOOPTraHU3MOB ObIBAIOT Pa3HBIX YPOBHEH: MeKIYHAPOAHbIE,
a Tak)Ke HAIMOHAJIbHBIE M padoune koJuiekunu [1]. HanbGonee n3BecTHBIE KOJIESKITUN
MUKpPOOpPraHu3MoB U ux Beb-pecypcsl ipencrasnensl B [Ipunoxennn 2.

Kak mpaBuio, Ha OTKpBITBIX BeO-pecypcax He MpHUBOIATCS KaTaJlOrd MATOTE€HHBIX
MUKpPOOPraHU3MOB, JOCTyIl K HHUM OrpaHuyeH. B HacTosiee BpeMsl MaTOreHHbIE
MUKPOOPTraHU3Mbl HE XpaHSTCS BMECTE€ C HENaTOreHHBIMHU, a MPEJCTaBICHbI JUOO B
OTJIENIbHBIX XpaHWINIIAX, HAIPUMEp, B papMalleBTUYECKUX KOMIaHUSIX, TM00 CYIECTBYIOT
HE3aBUCUMO, MPU TPOPUIIbHBIX YUPEKICHUSIX.

Bompocbl  XpaHeHus, ydeTa, JACHOHUPOBAHUS M TPAHCHOPTUPOBKU KYJIBTYP
MUKpPOOPraHU3MOB B KOJUIEKIMAX MOJJIEXKAT CIEUUAJIbHBIM IIpaBUjaM U perjiamMeHTaMm U
UMEIOT HENOCPEICTBEHHOE OTHOIIEHHE K MpobiieMe YIpaBieHHUs OHOJOTHYECKUMU
pUCKaMHM B HAyKax O JKM3HU. YUWTHIBAI BO3MOXXHOCTH JBOMHOIO MCIOJIb30BAHUS
pe3yapTaroB paboT B 00JACTU T€HHOW MHXKEHEPUM U OMOTEXHOJIOTMH, CIEAYEeT YAENsATb
pUCTAIbHOE BHUMAHKE MPOLIETypaM COXPAHHOCTH KOJUIEKUUNA KYJAbTYp KaK MaTOT€HHBIX,
TaK W HEMATOT€HHBIX MHUKPOOPIaHU3MOB, & TAKXKE TUIATEIbHON IMPOBEPKE 3alPOCOB OT
NOJIb30BaTeNIel B LEISIX MPEJOTBPAIICHUs PUCKOB HCIIONB30BaHUS OHOMarepuaia He Mo
HA3HAYEHUIO.
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JEKLIUA 3.

Tema. CoBpeMeHHBIE IOCTIKCHHS B O0JIACTM HAyK O XU3HH, MPEICTABISIONINC
yIrpo3bl OUOJIOTUYECKOI 0€30MaCHOCTH.

Heab. OueHuThs pe3ynbTaTbl HAYYHBIX MCCIENOBAaHUA W pa3pabaTbiBacMbie
TEXHOJIOTMHY B HAYKaX O KA3HU Ha MPEAMET JBOMHOIO HCIOJIb30BAHUS.

Kpartkoe congep:kaHue JeKUMH.

HccnenoBanuss W TEXHOJOTMHM B OOJACTH HAYK O HW3HM MOTYT OOECTICYHTH
Oe3rpaHUYHbIe BOBMOXXHOCTH ISl yITy4YIIEHUS 3/I0POBbsI, OOILIECTBA U OKPYKAIOIEH CPE/IbI.
OHu crmocoOCTBYIOT pa3pa0OTKE HOBBIX CpPEICTB JAHATHOCTHUKU, JIEKAPCTBEHHBIX
npenapaToB, BaKIMH, CO3/IaHHI0 HWHHOBAIMOHHBIX METOJIOB JICUCHUS, peaau3aluu
MPOPIIIAKTHYECKUX MEPOIPHUATHH B  00JacTH OOIMIECTBEHHOTO 3APaBOOXPAHCHUS,
HKOJIOTUM U CTUMYJIMPOBAHUIO 0€30MaCHOCTH U 3alllUThI MUILEBBIX MPOAYKTOB. BmecTe ¢
TE€M, Pa3BUTUE U MIPOTrPECC TAKUX UCCIEAOBAHUN U CBSI3AHHBIX C HUMHU TEXHOJIOTUNA MOTYT
CO3/1aBaTh PUCKH, B TOM YKCJIC BEI3BAHHBIE HEIITATHBIMHA CUTYallUsIMU, BOSHUKILIIMHU B XOZ€
HKCIIEPUMEHTOB, a TaK)K€ HENMpPEJHAMEPEHHBIM WM YMBIIUICHHBIM HAaHECEHUEM Bpena, B
CJIy4ae TaK Ha3bIBAEMOTO «JIBOMHOTO MCIOJIB30BaHUS [4].

/IBoiiHoe Ha3HAYeHUe (WCIIONB30BAaHWE) — 3HAHHS, WHQPOPMALHUsA, METOJIbI, MPOIYKTHI WU
TEXHOJIOTUH, IOJIYYEHHBIE B Pe3yJIbTaT€ MHUPHBIX U 3aKOHHBIX HMCCJIEIOBAHUM, KOTOpbIE MOIYT OBITh
HCIIOJIb30BAHbI B HEMHPHBIX WM BPCAHUTCILCKHUX LCIIAX. I/ICCHeI[OBaHI/ISI HBOﬁHOFO Ha3sHa4Y€HUsA -
UCCIICIOBaHMsI, TPOBOJMMbIE B MHUPHBIX U TOJE3HBIX LIEJAX, C NOTEHIMAJIOM JJs MOJIy4YeHHs 3HaHU,
uH(pOpMallK, METOJO0B, IMPOJYKTOB WM TEXHOJOIMH, KOTOpblE B CiIy4ae WX IpeIHaMEpPEeHHOIO
HENPAaBWJILHOTO MCIOJIb30BaHUS MOTYT IIOCTABUTH 1O YIPO3Yy 3J0POBBE JIOACH, )KUBOTHBIX, PACTEHUI 1
CEJIbCKOTO XO034HCTBa, a TaKXK€ COCTOSTHUE OKpYXKarolle cpeisl [4], Hampumep, MpH UCHOJIb30BaHUU B
BOCHHBIX JIEHCTBUAX WM TeppopHcTaMH. TeXHOJIOrMM JABOMHOIO HMCIOJb30BaHUS, B Hauboisiee obiem
BUJIE, IOJIPA3EIIAIOTCS HAa: TEXHOJIOTHH spin off - BoeHHas1 TEXHOJIO0THSl HCI0JIb3yeMasi B IPasKAaHCKHUX
neJsix, B I3TOM CJy4Yae paccMAaTpHMBaeTcsl KOHBEPCHS BOCHHBIX TEXHOJIOTHil, Halpumep,
MHUKpPOBOJIHOBAs [1€4b CO3/1aHA HA OCHOBE TE€XHOJIOTMM MUKPOBOJIHOBOIO pajiapa; TEXHOJOTHHU Spin on —
TEXHOJIOTHS IBOMHOI0 HA3HAYECHHS M3 IPAXKIAHCKOIO CEKTOpPa NMPHMEHSAETCS B BOCHHBIX IEJbIX,
HalpuMep, HAHOTEXHOJIOTUH, 3D-IpUHTEPHI, TEXHOJIOTUS IPOU3BOJICTBA BAKIIUH U APYTHE, KOTOPHIE MOT'YT
UCIIONB30BaThCsl He 1Mo HaszHaueHuio [19]. Pa3paGoTkM M TEXHONOTWMH JBOWHOIO HCIIOIb30BAHHUS,
CO3/1aBaéMbleé B HayKaX O >KHM3HM, KacaloTCsi, UMEHHO, c(hepbl MPUMEHEHHsS] TeXHOJOTuH spin on u
IIPEICTABIISIIOT PUCKHU IS YEJIOBEKA M OKPYXKAKOLIEH Cpenbl.

Hanpumep, noctwkeHuss B 00JaCTM CHUHTETUYECKOM OHMOJIOTHHM MOTYT HaWTH
[IPAKTUYECKOE IPUMEHEHUE B MEIULMHE, IHUIIEBOW MPOMBIIUIEHHOCTH, CEJIbCKOM
XO34MCTBE M BOCCTAHOBJICHMM OKpY)KAIOLEW Cpenbl, HO TakKXe MOIyT BBI3BaTh
00eCIOKOCHHOCTh B OTHOLICHUM 0€30MAaCHOCTH U 3AIIMIIEHHOCTH B CBSI3H C YCHJICHUEM
NaTOTCHHBIX XapaKTEPUCTUK OOBIYHBIX OPraHU3MOB, CO3JJaHUEM HOBBIX NATOICHOB W3
cunretnueckor JIHK wim BocmpousBeaeHMEM HCYE3HYBIIMX NATOT€HOB, W3MEHEHHEM
HKOJIOTUYECKON OOCTaHOBKM B OHMOLIEHO3€, HANpUMeEp, NMPH HUCHOJIb30BAaHUU METOJIOB
TEHHOTO JpaiiBa. Pa3BuTHe HeWpoHAyK MOXET MOMOYbh B MPOQPUIAKTUKE W JICUCHUU
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HEBPOJIOTUYECKNX HapyIICHWH, Takux Kak Oone3nu [lapkumHcona u AJjblreriMepa, HO
MIPUMEHEHUE TOJTYYCHHBIX 3HAHUW MOXET TAaK)KE CO3/1aBaTh HOBBIE PHUCKH, B TOM YHUCIIE,
BIIMAIOLIME HA MTOBEJICHUYECKUE XapAKTEPUCTUKH YEJIOBEKA. JJaHHBIE PUCKH, BOZHUKAIOIINE
B pE3yJNbTaT€ COBPEMEHHBIX JOCTHKEHUU HAyK O JKU3HU, HEOOXOIWMO BBISBISITH U
CHUXAaTh.

TenaeHIMM B HAyKaX O KU3HU, BBI3BIBAIOIINE PUCKU OMOJIOTMYECKOM 0€30MaCHOCTH:

- Yekopenue npoepecca. bypHblii iporpecc B 00J1aCTi UCCIEAOBAHUN U TEXHOJIOTUI B
HayKax O >KU3HU MOPOXKIAAECT MPOOJIEeMy OTCIECKUBAHUS U OLICHKU TOT0, KaKOW MOTEHIIHAI
JIBOMHOTO HCIIOJIb30BAHUS UMEIOT Takue pa3paboTKH, Kakue 00JIacTH CieayeT MOaBEepraTh
MOHUTOPHUHTY, MPOTHO3UPOBATh — KAKWE HOBBIE NPOPBIBBI U HX COYETAHUS U3 3TOTO
MOCJHEAYIOT.

- Yeunusarowascs koneepeenyus Hayk o ocu3HU C XUMHEH, WHXUHUPUHIOM,
MaTEMaTUKOW, KOMIBIOTEPHBIMU HaykamH, HHGoOpMaTthukoil u napyrumu. Hanpumep,
YCHEIIHO TPOUCXOINUT YIPABISIEMbIN XUMHUUECKUI CUHTE3 OMOJOTUYECKUX MOJIEKYJI, TaK U
OMOJIOTMYECKU CHHTE3 XHWMHKATOB, CO3/JAIOTCS OaHKW TE€HETHYECKUX PpECypCOB,
pacidpoBaHbl MOCIEAOBATEIIBHOCTA TE€HOB U TEHHBIX JIOKYCOB Pa3JIMYHBIX >KUBBIX
CTPYKTYpP, B YaCTHOCTH NAaTOT€HHBIX MUKPOOOPTaHU3MOB U JIp.

- Vckopenue oughghysuu nomenyuana B chepe Hayk O KU3HU O BCEMY MHUPY, B
YaCTHOCTH, B TOCY/IAPCTBA C pa3BUBAIOIIEICS 3KOHOMUKOW. PacmmpsieTcss Mex1yHapoJHOe
COTPYJHHUYECTBO B pPAMKaX MEXKIYHApPOJHBIX U PETHOHAIBHBIX NPOTpaMM U IMPOEKTOB
MEXKIy HUCCIENOBAaTEIsIMH  CTpaH, HWMEIONIMX PA3JIUYHbIi  ypOBEHb HAYy4HOTIO,
3aKOHOAATEIBLHOTO U COLIMAIBbHOIO 00ecieueHus B 001acTi OMOJIOrHYECKOM 0€3011acHOCTH,
T.€. HCCIEOBaHUS, KOTOpPbIE BBI3BIBAIOT OOECIOKOEHHOCTh B OJHUX CTpaHax,
OecnpensaTCTBEHHO MOTYT OCYUIECTBISATHCS B IPYTHUX.

- Yeenuuenue omxpeimocmu muayku u OocmynHocmu npoeeoeHus aHauu306 B
pe3ynbTaTe WUCIOJIb30BAHUS TAKUX HOBBIX HHCTPYMEHTOB, KaK BHUKHUIICAUS, OJIOTH U
MUKPOOJIOTH, U3MEHSIONINE CIOCOOBI cOopa, 0OpadOTKH, pacpOCTPaHEHUS U JOCTyIa K
uHpopmaruu. [Ipeanararorcsi KOMMepUYECKUE YCIYTU MO CEKBEeHHpOBaHuto, cuHTesy JJHK
U MPOTEUHOB, CO3JAHUIO MUKPOMATPHUL], MACC-CIIEKTPOMETPUUYECKOMY aHaIu3y U T.A.
Hanuumne manorabapuTHBIX, aBTOMAaTU3UPOBAHHBIX U 0OJie€ MPOCTHIX B MCIOJIb30BAaHUU
OMOMHCTPYMEHTOB TakK K€ 00JIieryaeT MpoBeIeHNUE JTa00paTOPHBIX HccliemoBanmii [20].

OOH, IOHECKO, BO3 wu wMexayHapoIHbIE OpraHu3anu, Takue Kak PoHA
rpaXIaHCKUX  ucciaemoBanmii  u  pasutus, CIIA  (CRDF  Global -
https://www.crdfglobal.org/), TlaptaepctBo mns 6e3omacHocT 3m0poBbst, CIITA (HSP —
(https://healthsecuritypartners.org/), Ileatps! nepemoBoro omnbita EBporetickoro Coro3a 1mo
CHUKEHUIO XUMUYECKHUX, OMOJIOTUUECKHX, PAJAMOAKTUBHBIX U snepHBIX yrpo3 (XBPS —
https://cbrn-risk-mitigation.network.europa.eu/eu-cbrn-centres-xcellence en) wu apyrue,
UTPAIOT PEIIAIOIIYI0 POJIb B MCHOJB30BAHMM MOTEHLMANA HAYKW W WHHOBALMMA IS
nporpecca yenoedectBa. BO3 1 aBTOpUTETHBIE HAYUHBIE U3aHUS PA3HBIX CTPAH MUpPA Ha
CTpaHMIIAX CBOMX IMyOJIMKAIIUN pacCMaTPUBAIOT MPOOJIEMBbI, BBI3BIBAIOIINE 03a004EHHOCTh
UCCIICIOBAaHUSIMM JIBOMHOTO Ha3HaueHus (mosBuics crenuansubiii Tepmua DURC - dual -
use research of concern) B o0act Hayk 0 )KU3HH, WLTIOCTPUPYS UX TIOTEHIIMAI JBOHHOTO
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WCITIOJIb30BAHUS, a TAKXKE PHUCKHU JJIA oOecredueHnsi Ononorndaeckoit Oesomacuoctu [4, 21-
23].

[IpencraBisieM HEKOTOpBIE U3 HUX:

- ['ennas unowcenepusi.

OnmHako, TEHHOW WHXXCHEpHUEH MOKHO HAMEPEHHO 3J0ynoTpednsats. Hampumep,
OpUJaHUEe MUKPOOPraHM3MaM HOBBIX  XapaKTEPUCTUK MOXKET, CpeIud IpOYero:
croco0CTBOBaTh BHIPAOOTKE TOKCHUHOB,
KOTOpbIE paHee ObLIIO TPYAHO IPOU3BOIUTH

Tennasn HH)KCHEPHUHA BKIIIOYACT IICPEHOC
B OOJBIIMX MacmiTadax; cJliejIaTh IaTOTeH

TCHCTHUYCCKOI'O Marcpualia B JKHBBIC
YCTOMYMBBIM K HIMMYHHON CHUCTEME WIH K OpraHH3MBI W MOIU(pHUKALHIO
aHTI/I6I/IOTHKaM, HpHBOI[fI K TOMy, 4TO TCHCTUYCCKHUX CBOUCTB OpPraHU3MOB, UYTO

IIPHUBECIIO K IIOABJICHHUIO HOBBIX
3aIIUTHBIC MepLI CTAHOBATCA TCPAINCBTUYICCKUX CpCacCTB u METOOOB
HCBQ)(I)GKTI/IBHBIMI/I; U3MCHUTD JICUCHUs, TaKUX KaK TCEHHas Tepalus.
YCTOMYMBOCTh MMATOT€HA K OKPYXKAIOLIEH Koppekumsi ~ fedeKTHBIX — TCGHOB  IyTeM

BBCACHU B KIICTKW HOPMAJIbHBIX 'CHOB MOIJIA

cpele; co3laBarh OAKTEPUU U BHUPYCHI
p II ’ I[ p py OCTAaHOBHUTH pa3BI/ITI/IC paKOBHX KIICTOK.

OOJbIIeH BUPYAEHTHOCTH WM JIeNaTh
[IaTOr€HHBIMHU paHee 0e30011HbIe
OpraHu3Mbl; U3MEHUTH CHEIU(PUUHOCTh XO3IUHA MHUKPOOPTaHU3MOB;, WU 3aTPYIHUTH
UJEHTU(PUKAIIMIO UCKYCCTBEHHO CO3/JaHHBIX MATOT€HOB. METOJIbI T€HHBIX BEKTOPOB C
MOMOIIbI0 BUPYCOB WJIM HWMMYHOTOKCHHOB TaKX€ MOTYT OBITh HCIOJB30BaHBI HE TIO
HA3HAYEHUIO ISl CO3J]aHUsI BEKTOPOB, MEPEHOCSIINX OMPEICICHHbIC 3a00JIEBaHUS WITU
«HEBUAVMBIE» BUPYCHI.

- ['enomuka, pynKyuoHanbHasi 2eHOMUKA U NPOMEOMUKA.

JIBOMCTBEHHBIN XapakTep HUCCIAEAOBAaHUNA B OOJACTH TEHOMHUKH WJUTFOCTPUPYETCS
VM3YUYCHUEM DpAa3JINYhii B BHUPYJICHTHOCTH

BUPYCOB HaTypajJbHOM U KOPOBBEH OCIIBI TeHOMHKA U3ydYaeT CTPYKTYpy T'€HOMa U €ro

s TOHMNMAHS MeXaHu3Ma JecTBHE, TOTAa Kak (DyHKIIMOHAJTbHAS

o TeHOMHKA IO3BOJISIET MOHSTh, Kak paboTaeT
BUPYJICHTHOCTH HaTypajJlbHOU OCIIEL. CTPYKTYpa FeHoMa. Mporeomuka,
HpOTeOMI/IKa TAKKC MOXET OBITH JONOJHAIOIAsd TIC€HOMHKY, — 3TO H3y4YCHHE
HCIIOBb30BaHA TUTS BBISIBJICHUS OenkoB, JKcrpeccupyeMbix — reHamu. C

MOSIBIICHUEM T€HOMHKH OBbLI CCKBCHUPOBAH

INOTCHIHUAJIbHO TOKCHYHBIX 6eHKOB, TC XK€
I'CHOM YCJIOBEKAa U MHOI'MC TCHOMEBI BUPYCOB U

3HaHWS W METONBI, KOTOpPHIE ITO3BOJISIOT
UIACHTU(UIIUPOBATh HOBBIC JIGKApCTBA W
BaKI[MHEIL, TaKXKe MOTYT
HCIIOb30BaHbl IS TIPUYUHCHHS BpEIa,
HaIpuMep, 9TOOBI MMOOCAUTh BAaKIIMHBI HIIH
3aIIUTY AIMMYHHOU CHCTEMBI.

- buoungopmamuxa  MoOXKeT
HCIONB30BaHA HE 1O  Ha3HAYECHUIO,
MOCKOJIbKY Ouojornyeckas WH(pOpMaIus,
JOCTyIHAs 0a3ax JaHHBIX,

OBITH

OBITH

B MOXKET

217

Oaktepuii. MccnenoBanus u pa3pabOTKH B
o0JIacTH TEHOMHUKH YIYYIIAIOT JICYCHUE
WH(MEKIIMOHHBIX 3a00JIEBaHUM, TMO3BOJISIOT
CO3/1aBaTh ~ HOBBIC  BAKIMHBI  IPOTHB
TyOepkyne3a W  Mamsipuud  («oOparHas
BaKIIMHOJIOTHS»), JICKAPCTBEHHBIC MpenapaThl
MyTeM  ONpeIeNieHUuss  CalWTOB-MHUIIICHEH,
WOHHBIX KaHallOB M OenkoB. [Iporeomuka
MO3BOJIIET  HMACHTU(DUIIUPOBATH  OCINKH,
AKCIIPECCUPYIOMUECS BO BpPeMs MHUKPOOHOM
WH(DEKIMH, ¥ TO, KaK OHU B3aMMOJICHCTBYIOT.



UCIIOJIb30BaThCs, HAMpPUMEp, Ui IOBBIIICHHS MMATOTEHHOCTH OPraHW3MOB WM IS
CO3/IaHHUS HOBBIX TOKCHHOB, )KUBBIX OPTaHM3MOB C 33 [aHHBIMHU arPeCCUBHBIMHU CBOMCTBAMH.
JIBOMCTBEHHOCTh, CBSI3aHHAsI ¢ OMOMH()OPMATHUKON W TEHOMHMKOW, MJUTIOCTPUPYETCS
IIMPOKO M3BECTHBHIMHU B HayKe MPUMEPAMU MCIIOIb30BAHUS XUMHUCCKHA CHHTC3UPOBAHHBIX
OJIMTOHYKJICOTUIOB JIJIsl PEKOHCTPYKIIHEH TOJMOBHUPYCa, COOPKOU in Vitro HHMEKIIHOHHOTO
renoma O6akrepuocdara X174 [24, 25].
- Cés3annble  MeEXHONO2UU,
TaKWe KaK CKPUHHHT, MHUKPOYMITBI

o Texnonorust pexkomOunantHoi JIHK 3akmouaercss B
U JIpyrue ycTpoucTBa 00Jerdaror

COEIMHEHMH TEHETHYECKOTO MATEPHANIA, OJTyIEHHOTO
pa3paboTKy HOBBIX BAaKLHH 110 W3 pasIMYHBIX WCTOYHUKOB, W CO3JAHWH TaKUM
CPaBHEHHIO C TPaJUIIMOHHBIMH 00pa3oM  TeHeTHYEeCKH  MOIHU(UIMPOBAHHBIX

METOZAMH Ul JICYCHHs paKa W opranu3moB (I'MO), BO3MOXHO, HHKOIZa He
CYLIECTBOBAaBIIMX B  mpupoae. MouekyispHble

Co3aanns HOBBIX K1accos ouoJioru BBIpAXKAJIM OIMACCHHA IO IMOBOAY TOI'O, 4YTO
HpOTI/IBOMI/IKpO6HBIX Hp eHapaTOB, TaKUue OpTraHHU3MbI MOT'yT O6HaHaTL
KOMHBIOTepHBIe MOJCIIHN I HCMIPCACKA3YyEMbIMU U HEKECIATCIIbHBIMU CBOﬁCTBaMI/I,

KOTOPbIE MOTYT TIPEJACTaBJIATh  OHOJIOTHMYECKYIO
HCCIICAOBAHUA PACIIPOCTPAHCHUSA v
OIIACHOCTH 3a cTeHamu jaboparopuii [17].

OonesHell ¥ KOMITbIOTEPHBIC CRISPR (clustered regularly interspaced short
CUCTEMBI ISl HUJCHTU(PUKAIIIU palindromic repeats — KOpOTKHE MAJIMHIPOMHBIE
MOBTOPBI, PETYJSIPHO PACIOJIOXKEHHBIE TPYIIaMu) —
0COOBbIE JIOKYChl MHKPOOPTaHM3MOB, COCTOSIIUE W3
IMPAMBIX IIOBTOPAIOIIHUXCA HOCHCHOB&TGHBHOCTGﬁ,
HAa3HaA4YCHUILO. Mertonsl KOTOpBIC pa3aciiCHbI YHUKAJIIbHBIMMA

MUKPOKAICYIUPOBAHHU u IIOCJIE0BATEIBHOCTSIMH.
a’po30JIed  MCHOJIB3YIOTCA IS
JIOCTaBKU JIEKAPCTB M BAKLIMH, HO MOTYT OBITh NPEIHAMEPEHHO TMPUMEHSTHCS s
pa3pabOTKH CHCTEM JIOCTABKH MHUKPOOPTaHM3MOB U TOKCHHOB 10 BO3ayxy [21].
Texnonorus pekomOnHanTHol JIHK Obuta BiepBbie MCTOIb30BaHa 11 KIIOHUPOBAHUS
cermeHToB JIHK B OakTepHalibHbIX OpraHU3Max B LENAX MOBBIIMIEHHOM 3KCIPECCUr
crie(pUYECKUX TEHHBIX MPOAYKTOB, HEOOXOIUMBIX MJI AAJIbHEHIIUX HCCIIECIOBAHUM.
Monekynsl pekomOunanTHoM JIHK Obutn Takoke nucnosib3oBansl st co3aanus MO, Takux
KaK TPAHCTCHHBIX W «HOKAyTHBIX» (C BBIKIIFOUEHHBIMA T€HAaMM) >KUBOTHBIX, a TaK¥Ke
TpaHCTeHHBIX pacTteHuid. TexHonoruu pexomOuHantHOW JIHK, B wactHoctu, CRISPR,
BBIJICJIEHUE U IEPEHOC BEKTOPOB- IJIa3MUJ] B TEHOM APYrOrO OpraHu3ma, OKa3aiaud OTpOMHOE
BJIUSIHUE HA Pa3BUTHUE HAYK O >KU3HU, MPAKTHYECKYIO MEIUILIMHY, CEIIbCKOE XO34MCTBO U
DKOJIOTHIO, HO WMEET TIOTCHIIMAJ, BBI3BIBAIOIINN 03a00UYEHHOCTh HCCICIOBAHUSIMU
nBoriHoro HazHaueHus (DURC) B oTHomennn 6€3011acHOCTH 1 3alIUIIICHHOCTH YEJI0BEKa U
oKpyKaroriei cpeasi [17].

TOKCHYHBIX COGI[I/IHeHI/Iﬁ HUMCIOT
IIOTCHOMAJI MCIIOJIb30BaHHUSA HE IIO
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JEKILIUS 4.

Tema. buonornueckue yrpossl B XXI| Beke, 3HaueHue sl 0O€30MaCHOCTH
KU3HEIEATEIBHOCTH YEJIOBEKA U OKPYKAIOIIEH Cpebl.

Heas. [IpoananusupoBaTs 6Hoaornueckue yrposbl B XX| Beke U BbIABUTh IPUUUHBI
MX BO3HUKHOBCHUSI.

Kpartkoe coaep:kaHue JeKUHU.

buosornyeckass yrpo3a HJaM OHOJIOTMYECKAs ONACHOCTbL — Ype3BbIYANHAsA
CUTyallWsl, NPU KOTOPOM BO3HMKAET Yrpo3a A JKU3HU M 3J0POBbS YEJIOBEKA OT
HEraTUBHOT'O BIMSHMS OMOJIOTHYECKUX [TATOTEHOB.

buosornyeckue yrpo3bl OTHOCATCS K YACTY IT100ATBHBIX BBI30BOB COBPEMEHHOCTH.
B navane XXI Beka 3HAUUTENBHO PACIIUPUIICS CIIEKTP PEAIBHBIX U MOTEHIUAIBHBIX YTPO3
3I0POBBI0 M JKH3HM YEJIOBEKA, CBSI3AHHBIX C BO3JECWCTBUEM OIIACHBIX AarcHTOB
OMOJIOrMUYECKOI IPUPOIBI.

ITIpumepor:

Bupyc zpunna: Bupycbl C€30HHOTO IpUIIIa 3apaxaroT 5-15 % nomynsauuu aroaei Kaxplid rof, 4to
B pe3yibTare npuBoauT K He MeHee 500 Thic. cMepTelt B Mupe. Bupyc ncnaHckoro rpurma, COKpaieHHO
Ha3bIBAEMBIN «MCHAHKOW», B XX B. BBI3BAJI Pa3pyLINUTEIbHYIO IAHAEMUIO.

IImuyuit zpunn: naubosee ONACHBIM CBOMCTBOM BHPYCOB «IITHYbEro» TpHIINA SBISETCS HX
HEBEpOsATHAs U3MEHUYUBOCTH. Omacasich MacCcoBBIX 3apaxkeHuil mrozaeit, B 2005-2006 rr. B FOro-BocTouHoii
A3un OBIIM YHUYTOXKEHBI JECSTKM MHJUIMOHOB JOMAIIHUX NTHUL. VH(peKuuu cpeau JoJeil BbI3bIBAIOT
noarunsl Bupyca HSNI1u H7N9. B 2016 . curyanus Cc pacnpoCTpaHEHHEM TpHUIINA NTHI[ PE3KO
oboctpunack. Hltamm «itnubero» rpunna H7N9 usmenusics u uMeeT NaHAeMUYeCKU MOTEHIHAI.

Bupycnaa amunuunaa nueemonusa: TSOKENbld ocTpblii pecniupaTtopHblii cuHapoM (SARS-CoV
atunnyHas mHeBMOHUS, BbIsiBIeH B 2002 1. B Kurae.). B 2002-2003 rr. BO3 coolumuia o mosBiaeHUN
«BCEMHMPHOM yrpo3b» — aTunn4Hoi nHeBMoHuU. Ocenbio 2012 r. B CaynoBckoit ApaBuu OblT BIIEpBbIE
BBISIBJIEH HOBBI BUJ BUpyca. bimxHeBoCTOUHBIN pecniuparopHblii cunapom (MERS) sBnsercs Gonee
OTacHBIM, HO MeHee 3apa3HbiM, yeM SARS.

Koponasupyc COVID-19: B suBape 2020 roaa cTano U3BECTHO O BCIIBIIIKE HOBOTO HH()EKIIMOHHOTO
3a0osieBanus B Kurae. 3a0oneBanue ObICTpO MpUOOPENIo SMUAEMUUECKUN XapaKTep U MpoTeKao B hopme
SARS. B kauectBe Bo30yauTes 3a00aeBaHMsl ObLT yCTaHOBIJIEH HOBBIN BUJ KOPOHABUPYCA, MOTYUHBIIHI
Ha3zBaHue COVID-19. Bo30yautens nepenaBajics OT YeJI0BEKa K YEJIOBEKY BO3AYIIHO-KANEIbHBIM ITyTEM
U CTPEMUTENBHO 0XBaThIBaJ HOBBIE cTpaHbl. B mapte 2020 roga BO3 o6bsaBuia 0, yTo 3a0051€Ba€MOCTb
kopoHaBupycom COVID-19 nocturna ypoBHs maHjaemMuu, kotopas oxaruia Oosnee 100 crpan Ha Bcex
KOHTHHEHTAX.

Jluxopaoka J6ona: OTHOCUTCS K BUPYCHBIM T'€MMOpPAarM4eCKUM JUXOpajakaMm. Pe3kuil Bcrieck
SMUIEMHUH JTIUXOpaaKu J0oa, HadaBimiics B 2013 r. 1 oxBaTUBLIMIA cTpaHbl 3anagHol A(pHUKH, XOTS U
3HAUUTENBHO YMEHBIIWICS, HO TOJHOCTBIO €lle He 3akoHuywicia. MyTupoBaB, BuUpyc cran Oosee
cnenr(rUYeH K YeJOBEYECKMM KIJIETKaM IO CPAaBHEHUIO C KIIIOYEBBIM XO3IMHOM (Je€Ty4yash MBIIIb
Hypsignathus monstrosus). Ilo mamaeiM BO3, Toimpko B Cheppa-JleoHe OT 00N€3HM CKOHYAIHCH
3 965 uenosek. B obmieit cnoxknoctu B Mupe B 2013-2016 rr. ot auxopaaku D6omna morudau 10 ThIC.
yenoBeK. Bupyc D060ma uMeeT caMblil BRICOKHI MPOIIEHT JeTAIBHOCTH, AocTuratomui 90 %.

Cubupckasn azea: oco00 onacHas 6akTepuanbHast HHPEKIIMOHHAsE OOJIE3Hb CEbCKOX03IHCTBEHHBIX
U JUKUX JKUBOTHBIX, a TaKXe ueloBeka. bone3Hb peructpupyercs BO MHOTHMX CTpaHax MHUpA, B
Hentpanbhoii A3un n Kazaxcrane CyIiecTBYIOT 3MH300THYECKHE, TOYBEHHbIE O4Yard CUOMPCKON S3BHI,
HaO01al0TCsl HEOONbIINE BCIBIMIKY, HanpuMep B 2016 roxay. JleTanbHOCTh cpeAn MENKOro pOoraTroro
ckoTa u Jomanaen 6onee 90% u mHorue apyrue npumeps (Ilpunoxenue 1) [26].
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- [lepsasa epynna 6uonocuueckux yepo3 — 3TO €CTECTBEHHBIE YIPO3bI, KOTOPHIE
CYILIECTBOBAJIM M OYIyT CYIIECTBOBATh BCeraa, — MH(MEKIMOHHbIE areHThl, KaK MpaBuio,
MUKpPOOPTaHU3MbI U/WUJIU BUPYCHI, X MEPEHOCUUKHU. YTPO3bl HH(MEKIIMOHHBIX 3a00JI€BaHUN
HE 3HAIOT TPaHUL.

VYpOanu3zanus, u3MEHEHUE KJIMMara, BTOP)KEHHUE B Cpely OOMTaHUS, SKOHOMUYECKas
B3aMMO3aBUCHUMOCTh TOCYJapCTB M YBEJIMYECHHE KOJIMYECTBA TPAHCTPAHWYHBIX M BHYTPHU
CTpaHbl MepeMeleHui (MyTelmecTBUN JIoNe M TPAHCHOPTHBIX MEPEBO30K, MUTpalus
YKUBOTHBIX, HHTPOJYKLIUS BpeauTened u O0oje3Hel pacTeHU) B COUYETAHUU CO CIA0BIMU
CTOPOHAMHU CHCTEM 3IPAaBOOXPAHCHHUS, YBEIMUYMBAIOT CIIOCOOHOCTh WH(EKIIMOHHBIX
3a005IeBaHUIl OBICTPO pPACHPOCTPAHATBCA IO BceMy Mupy. HoBble HH(pEKIMOHHBIE
3a00s1eBaHus, 0COOCHHO BUPYCHOM 3THOJIOTHH, BO3POXKICHHE U PACIIPOCTPAHEHHE KOT1a-TO
reorpauuecKkd OrpaHUYEHHBIX MH(EKIHUOHHBIX OO0Jie3HEH, 300HO3HBIE 3a00JICBaHUS U
YCTOMYUBOCTh K HPOTUBOMHUKPOOHBIM IIpernaparaM MOTYT IpPEBBICUTh BO3MOKHOCTHU
pearnpoBaHMs U YCIOKHAIOT KOHTPOJIb HaJl BCIBIIIKaMU 3a0ojieBanuii [14, 26-28].

HomeHkiaTypa COBpeMEHHbBIX OMOJIOTMYECKHX YIpO3 BKIIIOYAIOIIMX, MPEXKIE BCETO,
UHpEKIUOHHbIE OO0Je3HH, NpHUBEIEHAa B JIBYX CIUCKax MEXIyHapOIHBIX MEIUKO-
canutapusix npasmwi (MMCII, 2005 r.) u cogepxut 14 Ho30MO0THUECKUX (hopM. Ha ypoBHe
CHI ciucox Takux yrpo3 coctasisieT 19 HanmeHoBaHuM, a TaMOKEHHOTO SJKOHOMUYECKOTO
coro3za — 24 Hozosornueckux GopM. IIpu 3TOM CHUCKK OCTalOTCA OTKPBITBIMH B CBS3U C
npoOemMoit riofanu3aluy U akTyalu3alnud HHPEeKIMOHHBIX 0ome3nei [27, 29].

KoncynpratuBHbli KOMUTET 10 omnacHeiM mnaroreHaMm (ACDP) nybOnukyer u
NEpPUOANYECKH OOHOBIISIET YTBEPIKICHHBIN MTEpeUueHb NaTOr€HOB, BbI3bIBAIOIINX ONACHBIE U
0co00 onacHbie uHpexkunu [30].

- Bmopas epynna Ouonocuueckux yepo3 CBsi3aHa C JI€ATEIBbHOCTBIO YeEJIOBEKa,
HENpPEIHAMEPEHHOM W npeaHaMepeHHoM. HenpegHamepeHHble WM CilydaiiHbIE
OMOJIOrMYecKHe  yrpo3bl  CBSI3aHBI € YCIOXXHEHHMEM M MHTeHCH]UKaIUel
UCCJIEeI0BATENBCKUX PadOT C UCMOIB30BAHUEM OMOMaTepHalla, yTedKkaMy UJIu aBapusMU U3
Hay4YHBIX Jla0opatopuii W Ha OOBEKTaX OHOWMHIYCTPHUM, MPOBOIAIIUX pPaOOTHI C
BO30YAMTENIIMA OMACHBIX MH(PEKIHI B OTCYTCTBUM HEOOXOAMMOIrO YPOBHS OMO3aLIUTHI U
OpraHU30BaHHOW CUCTEMbI OMOPHUCK MeHekMenHTa [12, 31, 32].

IIpumepsr:

Bcembimka 3a6oneBanuil cuOMPCKOi s13Boi, mpousoreniias B CBepanoBcke (HpiHe ExatepunOypre)
B 1979 rony B pe3ynbTare CciaydaHOTO BBIOpOca B arMocdepy obiaka crop OakTepuu U3 JadopaTopuu
BOeHHOTO Topoaka 19 [33] u np.

[IpennamepeHHple  OMOJOTUYECKHE  yTPO3bl  OOYCIOBJICHBI  HCIIOJIH30BAHUEM
MATOTEHHBIX OMOJOTHYECKUX areHTOB M PE3yJbTaTOB HAayYHBIX Pa3paOdO0TOK JIBOWHOTO
WCIIOJIB30BaHUs B 00OJIACTM HAyK O XU3HHU, HalpuMep, MoaudUKanus TEXHOJIOTHH IO
pa3paboTKe BaKIMH MPOTUB BO30yauTenel MHGEKIMOHHBIX 3a00J€BaHUN U ApyrHUe, s
co3/laHusi OMOJIOTUYECKOTO OPYXHUS B IIEJISIX MPUMEHEHHUS B BOCHHBIX JACHCTBUSIX W/WIH

WCIIOJIB30BaHUS B aKIIUsIX OnoTeppopusma [4, 20, 21, 34, 35].
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https://ru.wikipedia.org/wiki/%D0%AD%D0%BF%D0%B8%D0%B4%D0%B5%D0%BC%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%B1%D0%B8%D1%80%D1%81%D0%BA%D0%B0%D1%8F_%D1%8F%D0%B7%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D0%B5%D1%80%D0%B4%D0%BB%D0%BE%D0%B2%D1%81%D0%BA
https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D0%BE%D1%80%D1%83%D0%B6%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A1%D0%B2%D0%B5%D1%80%D0%B4%D0%BB%D0%BE%D0%B2%D1%81%D0%BA-19

IIpumepsbr:
Pacnpoctpanenue mopomka crop cuOupckoi s3Bbl B mouToBbIX KoHBepTax B CIIIA B 2001 romy
[12, 35] u apyrue ciydan Guoreppopusma.

AHaJu3 BbIIIENPUBEIEHHBIX HCTOYHMKOB JMTEPATYPbI MO3BOJIsIET BbIIEJIUTH
cienywuue 6MoJoru4ecKkue yrpo3bi:

1) ecTecTBeHHBIC IPUPOIHBIC PE3EPBYaphI (0Yarh) MATOreHHBIX MHKPOOPTaHU3MOB U
MaCCOBBI€ BCHBIIIKA MHPEKIIMOHHBIX OO0JIE3HEH (SMHUIEMHH, dMU300TUH U AMUQPUTOTHH)
€CTECTBEHHOTO MPOUCXOXKIACHUS, B TOM YHUCJE, BbI3BAaHHBIC COIMAIBHBIMU (haKTOpaMu:
YBEJIMYEHHE TUIOTHOCTH HACEJICHHWS W HapyUICHUS CAHUTAPHOTO COCTOSIHUS OOBEKTOB
UHPPACTPYKTYpHl (OOIIECTBEHHOE MUTAHUE, CTPOUTEIBbHBIE U JIpyrHe paboThl B MecTax
3aXOpPOHEHUS OOJBHBIX >KUBOTHBIX, IJIOXHE YCIOBHS W/UIU OTCYTCTBHE KaHAIU3allUU H
7p.);

2) moauduKamus CBOWCTB W (OPM MATOTCHHBIX OHMOJIOTMYECKMX AareHTOB C
HEYCTAHOBJICHHBIM MEXaHHW3MOM BIIMSHHUS Ha SKOCHUCTEMBl U HX HEKOHTPOJIHUPYEMOE
pachpoCTpaHEHHUE B CBSI3U C U3MEHEHHUEM KJIMMaTa U B pe3yibTaTe MPUPOIHBIX KaTacTpod;

3) MmoguduKamnys CBOWCTB IMEPEHOCUYUKOB MATOTCHHBIX OHOJOTHYECKUX AareHTOB,
U3MEHEHHE MECT OOUTAHUS IEPEHOCUMKOB B CBSI3M C U3MEHEHUEM KIIMMAaTa U B PE3yJIbTaTe
MPUPOIHBIX KaTacTpod;

4) BO3MOXHOCTh TPEOJIOJICHUS MHKPOOPTaHM3MaMH MEXKBHOBBIX 0aphepoB B
COUYETaHWUH C BO3HUKAIOIIUMHU I10/1 BO3JICHCTBIEM BHEITHEHN CpEeIbl U3MEHEHUSIMUA T€HOTHIIA
U (eHOTHIIa OPTaHU3Ma YEJIOBEKa, )KUBOTHBIX M PACTECHUH;

5) nosiBjicHWE HOBBIX MH(MEKINH, BBI3BIBAEMBIX HEU3BECTHBIMU IMATOTCHAMH, 3aHOC
PEIOKUX WM paHee He BCTPEUABIINXCS HA TEPPUTOPHUH JAHHOUW CTpaHbl WHOEKITMOHHBIX U
napasuTapHbIX 3a00JIeBaHUM, KakK TMPaBWIO, CBSI3aHHBIM C MUTpalMEll HaceJIeHMUs,
YKUBOTHBIX U PACTEHUMN;

6) BO3BpaT HMCYE3HYBIIMX HWHQEKIUH, YacTO OOYCIOBJICHHBIH  yXyIIICHUEM
COIMAIbHO-PKOHOMHYECKUX YCIOBHI, U3MEHEHNEM KIIMMAaTa WU MyTeIECTBUSIMU,

7) HapyllICHHEe HOPMAJILHOW MHKPOOHOTHI  YEJIOBEKa, CEIIbCKOXO3SHCTBEHHBIX
KUBOTHBIX M PACTCHUH, BIIEKyllee 3a COOOHW BO3HHKHOBEHHE 3a00JIEBaHUN U WX
pacmpocTpaHeHue; OTCYTCTBUE CHENU(DUIECKOro UNMMYHUTETA K OT/IETbHBIM UH(EKIIUSIM,
YIPABJISIEMBIM C TIOMOIIBIO CPEJICTB crienupuaeckoit mpohuIakTUKHY;

8) pacmpocTpaHeHle aHTUMHKPOOHON PE3UCTEHTHOCTH, POCT SMHUIEMHOJIOTHUSCKON
3HAYUMOCTH YCJIOBHO MaTOT€HHBIX MUKPOOPTAaHU3MOB, YBEITUUCHHE YaCTOTHI 3a00JIeBaHUH,
BBI3BIBACMBIX ~ HMHPCKIMSIMH, Y JIMI C HWMMYHOACQHHUIIUTHBIMH  COCTOSHUSMH,
pacnpocTpaHeHue HHPEKIHHI, CBI3aHHBIX C OKa3aHUEM MEIUITMHCKON TTOMOIIIH;

9) cnalOblii  ypOBEHb yIMpaBJIeHUS OHOJOTHUYECCKUMH PHCKAMH B OpPraHU3aIUsX,
3aHUMAIOIIMUXCS TIPOBEJCHHEM WCCIEAOBaHUNA B HAayKax O JKH3HHU, NPEINPUATHIX
OMOWHIYCTPUH, MEIUIIMHCKUX, (hapMalleBTUUECKUX BETEPUHAPHBIX, (DUTOCAHUTAPHBIX, U
Ip., BKIIIOYass HECOOTBETCTBYIOIIME MEXKIYHAPOIHBIM CTaHIApTaM MPOU3BOJCTBEHHYIO
UHOPACTPYKTYPY M OCHAIleHUE JTabopaTopuii, HapylIeHre TPeOOBaHMM M0 OOPAIIEHUIO C
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MATOTCHHBIMU OMOJIOTUYECKUMH areHTaMd W HU3KYI KBATH(PUKAIUIO CHCIHAINCTOB,
HEJIOCTaTOK KaJIpOB B 00JIaCTH OMOJIOTHYECKOM 0€30MmacHOCTH

10) HecoOMI0ICHNE CAHUTAPHO-IHIEMHOJIOTHUECKUX TPEOOBAaHUI K OpraHH3alud M
MPOBEICHUIO  CAHUTAPHO-TIPOTUBOIUIAEMUYCCKAX,  CAHUTAPHO-TIPODHUIAKTHICCKUX
MEPOTIPUATHHN 10 TPETYIPEKICHNI0 0C000 OMACHBIX HHPEKIIMOHHBIX 3a00I€BaHNUIT;

11) aBapuu Ha O0OBEKTaX, HA KOTOPBIX HAXOIATCS MCTOYHHKH OHOJOTHYCCKOM
OIACHOCTH, M TPOBOJATCS PabOThI C OMACHBIMA OHMOJIOTMUYECKUMHU areHTaMH, a TakKe
TUBEPCUU U (WITH) TEPPOPUCTUIECCKHIE aKThl Ha 3TUX 00BEKTaX;

12) npuMeHeHnEe OMOJIOTUYECKUX M HHBIX CMEKHBIX TEXHOJIOTHH JJIs pa3paboTKw,
MPOU3BOJICTBA M HCIIOIB30BAHUS TMOTCHITMAIHHO OMACHBIX OHMOJIOTHYECKUX areHTOB B
KayecTBE OWOJIOTUYECKOTO OPYXHS B BOCHHBIX WENIX H (WIH) Ui TPOBEICHUS
TEPPOPUCTUICCKHUX aKTOB;

13) npoekTHpOBaHKE U CO3/IaHUE TATOTEHOB C TOMOIIHIO HOBBIX TEXHOJIOTHI B HAyKaX
0 JKU3HH B IEJSIX pa3paOb0TKK BaKIIMH U JIEKAPCTBEHHBIX MPENapaTosB;

14) 6GeckOHTpOJIbHOE, 0E30TBETCTBEHHOE IIPOBEIACHUE HCCIICIOBAHUM, CO3JMaHHE W
NpPUMEHEHUE TEXHOJIOTUH B HayKax O >JKU3HHM, HMEIONIMX MOTEHIMANT JIBOWHOTO
UCITIOJIb30BaHUs U BbI3bIBaOIMUX 03a6oueHHOCTh (DURC) u ap.

Lentpanbnas Asus (Bkmouaer Kazaxcran, Keipreizcran, Tamxukucran, TypkmMeHHCTaH u
Y30ekucTaH), IBISETCS PETHOHOM BBICOKOTO PHCKA BOSHUKHOBEHUS SITUACMHNA U TTAaHACMHA 3200ICBaHHIA.
Taxoli pakTop cBs3aH C MOBBILICHHON OMAaCHOCThIO BOZHUKHOBEHUS CTUXUIHBIX O€ACTBUN B HEKOTOPBIX
4yacTsX pEeruoHa, BKII0Yas 3aCyXH, 3eMJIETPSICEHUS], PEUYHbIE HABOJJHEHUS U OIIOJI3HH, a TAK)Ke po0IeMaMu
0€30I1aCHOCTH, BOHUKAIOUIMMHU B CBS3U C IUNIOXUMH CAaHUTAPHBIMU YCIOBHSMH M CUCTEMOW YTHIIN3ALUH
OTXO0JI0B, OTPAaHUYEHHOW MHCTUTYLIMOHAJIBHOW M JIaOOpaTOpHOW HH(PPACTPYKTYypoOll, HEAOCTATOYHBIMU
(MHAHCOBBIMH pecypcaMu U yrpo3o0il Teppopusma. Hanpumep, 3a nocneanee necaruierue LlenTpanpHas
A3us mocTpajgana oOT o0co00 ONacHbIX BHPYCHBIX 3a00JIeBaHUM, TaKUX KaK KOHIO-KpbIMCKast
reMopparuueckas JHXopajika, fulyp M Jp. PernonanbHas HECTaOMJIBHOCTb, BKJIIOYAs MPOOIEMbI
MOTPAaHUYHOTO KOHTPOJIS, MOMKET TAaKKE YCHUIUTh OOECIOKOEHHOCTh B 00JACTH OMOJIOTHYECKON
0€30I1aCHOCTH, TIOCKOJIBKY CYILECTBYET BEPOSATHOCTh PACHPOCTPAHEHUS! BOJHEHUH M MOBBIIIEHUS pUCKa
Teppopusma [36].

Bbuonornueckue yrpossl ClIOCOOHBI B CIIydae «OCTPOro» XapakTepa 3MUAEMHUYECKHX
NOpOSIBICHU  OKa3aTh KPUTHUYECKOE BO3JEHUCTBME Ha OOIIECTBEHHOE 3/I0pOBBE,
COMNPSDKEHHOE € KPYHHBIMH  COI[MAIbHO-PKOHOMHUYECKUMH W MOJUTUYECKUMU
NOTPACEHUsIMM B cTpaHax Mupa. Kpome Toro, wusmensiercss oOmias CTpPYKTypa
O1opa3zHO0Opa3us U apeanbl pacIpOCTPAHEHUS PA3TUYHbBIX BUOB KUBOTHBIX U PACTCHUH
KaK OTJEJIbHBIX PETHOHOB, TaK U LEJIbIX KOHTUHEHTOB, YTO MOKET MIPUBECTH K PA3ITUYHOU
CTENEHU HapyUIEHUSIM MPUPOIHBIX IKOCUCTEM 3EMIIU.
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JEKLIUSA 5.

Tema. buonornueckue yrpo3sl M PHUCKHM HUX pacnpocTpaHeHusi B PecryOnmke
KazaxcraH u conpeesbHbIX TOCYIapCTB.

Heab. oxapakrepu3oBaTh OUOIOTUYECKUE YIPO3bl U PUCKH HUX PACIpPOCTPAHEHUS B
PecnyOnuke Ka3zaxcran u conpeenbHbIX TOCYIapCTB.

KpaTkoe cogepxaHue JIeKIHMH.

Texymass cutyanuss B Pecnybnuke Kazaxcran xapakTtepusyercs HalIHMudeM
BHYTPEHHHUX U BHEIIHUX OMOJOTUYECKUX YTPO3.

BHyTpeHHune OuoJIOrHYecKHe Yrpo3bl OOYCIIOBIECHB HAIUYHEM HAa TEPPUTOPHUH
pecnyOIuKu UCTOPUYECKA CHOPMHUPOBABIIUMUCS M BEChMa AKTHBHBIMH B HACTOSIIEE
BpeMsi MPUPOAHBIMH OYaraMu OCOOO OIACHBIX HH(EKUIUNA: YyMbl, KOHTO-KPBIMCKON
reMopparuyeckor JIMXOpaaKku, TeMOPPArHuecKor JMXOPaJAKU C MOYEHYHBIM CHHIIPOMOM,
KJICIIEBOTO SHIIe(ATUTA, TOYBCHHBIX 0YaroB CHOMPCKO# s13BbI U 11p. [37].

MHoroypoBHEBas CHCTEMa W3yYEHHUS CBOMCTB INTaMMOB YyMHOTO MHKpoOa B
PecnyOnuke Ka3zaxcran pazpaborana yuyeHbIMu HanmoHallbHOro Hay4HOTO LEHTpa 0c000
ornacHbIX HHpeKkui nMenn M. Aiikumbaena [38].

OnuaeMuyeckas U 3MU300TUYECKasi CUTYyalMsl B ATUX HPUPOAHBIX oyarax o0cobo
omacHBIX HMH(EKIUH TpeOdyeT MOCTOSHHOTO KOHTPOJSI U MOHHUTOPHHTA B CHIIY PHCKa
TUHAMAYHOTO W HEKOHTPOJHUPYEMOTO WX paclHpoCTpaHEHHUs, TaK KaK OCHOBHBIMHU
XpPaHUTEISIMA ¥ TICPCHOCYMKAMH JTHX HWH(PEKIUHA B TPHUPOJAE SBIIIOTCS CBOOOTHO
NepeMEeNIaroNIecs] JKUBOTHBIE M HACEKOMbIC: MEJKHWE MBIIMICBUIHbIE TPBI3YHbI, KICIIH,
On0xu, obuTtarome B OuorneHo3ax [28]. AKTHBHOCTH MPHUPOIHBIX OYAroB, HECMOTPS Ha
3HAYNUTEIBHBIA 00BEM TMPOBOAUMBIX TPO(PHIAKTHYECKUX W MPOTHBOAHICMHYCCKUX
MEpPONPUATANA  TMOATBEPKIAACTCA  €KETOAHOM PErucTpalded EIWHUYHBIX  CIIy4acB
3a00JICBaHMS CPEIU HACEIICHUS, IPOKMBAOIIETO HA 3THX TeppuTopusx [39].

K BHyTpeHHUM OHOJIOTMYECKHUM YIpoO3aM TakKe OTHOCUTCS Tpymma 3a00JIeBaHUIA,
o0IIMX JIJIst YeJIOBEKAa 1 KUBOTHBIX: OpyIieiie3, CuOupcKas s3Ba, JUCTEPUO3, TTACTEPEIIEs,
NTUYUN TPHIII, SIIyp U JApP., TPEACTABISIFONINX OMACHOCTh JJISi HACCIICHUS B PE3yJIbTaTe
yXxoJa 3a OOJIbHBIMH CEIhCKOXO3SHCTBEHHBIMU JKUBOTHBIMH W YIOTPEOJCHHS B THUIILY
’KMBOTHOBOIUYECKUX MPOAYKTOB nuTanus [37].

B 2016 rony B Kazaxcrane B AnmatuHckod, BocTtouno-KazaxcraHckoid,
[TaBnomapckoii n KaparanauHckoi o0iacTsX 3aperucTpUpOBaHbl COPATUUYECKUE CIIydau
3a00JieBaHUsI CHUOUPCKOM SI3BOM  CEIBCKOXO3SMCTBEHHBIX JKMBOTHBIX M JIIOJEH Ha
TEPPUTOPHUSIX HACEICHHBIX MYyHKTOB, IJIe paHee 3a00JeBaHME HE BCTPEUANIOCh. AHAIIN3Y
CIIO)KUBIIIEHCS CUTYallUd C CHOMPCKOW S3BOM M BBISABIICHUIO TIPUYMH TOCBSIIEHa padoTa
[40].

Ob6ecrieueHne OMOJIOTMYECKON 0€30IMaCHOCTH HACEJICHHS B MPUPOIHBIX oyarax oco0o
OTMacHBIX WH(MEKIMH W 3aIUTHl OT 3apakKeHHS WHOEKIUAMHU, OOIMMH JJIsS 4YelIOBEKa U
KUBOTHBIX TpeOyeT MPOBENCHUS MPOTUBOIMUIAEMHUYECKUX M TMPOTHBOIMHIO0TUUYECKHUX
MEpONPUATUA W TOTOBHOCTH CHCTEM 3JpPaBOOXPAHEHUS W BETEPUHAPHUH, a TaKKe
MOJICP)KKH JTabopaTopuid, paboTarONUX ¢ 0cO00 OMACHBIMH MHKpPOOpraHu3MaMu. B aToit
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CBS3W pa3paboTaHbl W BBEIEHBI B jeicTBue «CaHUTApHO-IMHUIAEMHOIOTUIECKUAC
TpeOOBaHMSI K OpraHU3allUd M TMPOBEACHUIO CAHUTAPHO-TIPOTUBOAIUAECMUYECKUX,
CaHUTAPHO-MIPOPMIAKTUYECKUX MEPOINPHUATUN MO0 MPEAYIPEKICHUIO 0CO00 OMacHBIX
nHEKINOHHBIX 3a00neBaHMil», nMpuka3 MuHHCTEpCTBa 3apaBooxpaHeHus PecmyOmnku
Kazaxcran ot 12 Hos10ps 2021 rona [41].

JlabopaTopuu, UMEIOIIMECs MPAKTUYECKH BO BCEX PErMOHAX CTpaHbl, B CUJIY CBOEH
npoecCHOHANBbHON ACSTENBHOCTU SABIISIIOTCA OOBEKTaMHU, MOTEHIIMAIBHO YS3BUMBIMHU B
TEPPOPUCTUUECKOM OTHOIIEHUU. OOBEKTh M TMEPCOHAN, MMEIOUUN JOCTyln K 0C000
ONACHbIM TMATOTE€HHBIM MUKPOOpPTraHu3MaMm, TpeOyloT HauboJiee BBICOKOTO YpPOBHS
(bU3UYEeCKON 1 OMOJIOTHYECKON 3aIHTHI.

K noreHnuaibHbIM BHYTPEHHUM OMOJIOTUYECKUM PUCKaM OTHOCUTCS JETTOHUPOBAHUE
M XpaHEHUE  TMAaTOTCHHBbIX  OMOJIOTMUECKMX  areHTOB, CO3JaHHE  KOJUICKIUH
MUKPOOPTaHU3MOB, @  TaKXke  JCATENbHOCTh  KJIWHUKO-AHMArHOCTUYECKUX U
MHUKPOOUOJOTUUECKUX JabopaTopuil. B 3Toi CBs3U BO3pacTaeT PUCK 3apaKEHUsI ITIepcoHaa
U TIOCETUTENICH J1abopaTopuii, yrpo3a BbIHOCA MATOIEHOB 3a MpeAesibl padoueil 30HbI U
MUKpPOOHOTO 3arpsi3HEHUS OKPYXKAIoled Cpeibl MPU BBIMOJIHEHUH TEKYIIMX MPOIEAYp:
cOOp KIMHUYECKUX 00paslloB, UX XpaHEHHUE, YIaKOBKa M TPAHCIOPTHPOBKA, MPOBEJICHUE
aHaM3a, paboTra ¢ MEAMIMHCKMMH oTxoxamu [12]. Psg maToreHoB, B YCIIOBHSAX
71a00paTOPUU CIIOCOOHBI PACITPOCTPAHATHCA B BUE OAKTEPUAIBHBIX U BUPYCHBIX a3p030Jiei
(Brucella spp., SARS-CoV, SARS-CoV-2 wu jap.), 4TO c037aéT JIOMOJIHUTCIbHBIC
OMOJIOTUYECKUE PUCKH.

buosiornueckue pHUCKH, CBA3AHHBIE C MPOWU3BOACTBEHHOW JAESTEIBHOCTBIO TAKUX
71a00paTOpuid, 3aKIIOYAOTCS B CIAEAYIOIIEM:

- IPU TPOCKTUPOBAHUM U TUIAHUPOBAHUU JESATEIHLHOCTH JIa0OpaTOpU 3a4acTyro HE
MIPOBOJIUTCS aHATN3 OMOJOTUYECKUX PUCKOB, CBSI3AHHBIX C BBIMOIHIEMBIMH MPOIEAYPaMHU;
HE COCTABJISIOTCS IUIAHBI SKCTPEHHBIX MEPONPUSATHN Ha Cilydaill aBapuil, MEAULIMHCKOTO
KOHTPOJISI 3a COCTOSIHUEM 37I0pOBbSl IEpPCOHANa, IUIaHBl TEXHUYECKOW TMOBEPKHU
000pyIOBaHUSA U T.I1.;

- He BeAETCS KOHTPOJb TOJATOTOBKM IepcoHanga B 001acTu OMOOE30MacHOCTH,
MPaBUILHOCTh HCIIOJIb30BAHUS 3aIUTHOTO OOOPYAOBAHHS U CPEICTB WHIUBUIYATbHOU
3aIUTHI, HAPYIIAIOTCSA TPUHIIMITBI YIAKOBKU U XpaHEHUs] OnomaTepuana, 4To MmoTBEPAMII
KOHTPOJIb B nepro snuaemun COVID-19 [39].

B naGopatopusx, pabOoTalmmMxX ¢ NATOT€HHBIMU OMOJOTMYECKUMM areHTamMu Hu
OoromMarepuaiamMu, HEOOXOJUMO BBEACHHUE B IITAT CHEIMAIBHO OOYYEHHOTO MepcoHaia, B
(GyHKIIMOHAJIbHBIE 00A3aHHOCTH KOTOPOTO OYy/I€T BXOJUTH OLICHKa OMOJIOrMYECKUX PUCKOB
¥ KOHTPOJIb BBITIOJTHEHUS MPOIIEAYDP, OOYUICHHE TIEpCcoHala MPaBUIbHOMY HCTIOIB30BAHHIO
3alIUTHOTO OOOpYAOBaHUS U CPEJICTB MHAWMBUIYAJIbHOW 3alllMThI, MOATOTOBKA
MEPONPUATAN ISl JIMKBUJALIMA aBAPUM W MHBIC JICMCTBHUM, HAIPABJICHHBIE Ha
NpeAOTBPAICHUE PACIPOCTPAHEHUS TATON€HHBIX MUKPOOPTaHHU3MOB.

B nacrosimee Bpems B Kazaxcrane (QyHKIIMOHHUPYET CETh JIAOOPATOPHUM pazTuIHON
BEJIOMCTBEHHON MPUHAJICKHOCTH M (OpM COOCTBEHHOCTH, MPOBOMSIIME PabOTHI C
YKUBBIMU MUKPOOPTraHU3MaMU W/UJIM C TEHETUYECKUM MaTepPUaIoOM U3 )KUBBIX OPraHU3MOB
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JUIS  BBIPAOOTKM HOBBIX MPOAYKTOB [UISI HYXJ MEAMIMHBI, CEJIbCKOTO XO35HCTBa,
IIPOMBIIUICHHOCTH U T.II.

BHeminune 0M010rH4YecKre yrpo3bl 00ycIOBIEHb 0COOEHHOCTMU reorpapuueckoro
nosnioxkenus: PecnyOnukm KazaxcraH, pacnoyiokeHHOW B UeHTpe EBpoasmarckoro
KOHTHHEHTA, HCTOPUYECKH SABJISIOLICHCS TPAH3UTHBIM 3BEHOM MexXAy EBporion n Asuen.

[TpoTseHHast BHELIHSAS IPaHUIA CO CTPaHAMU, UMEIOIIMMHU IIPUPOIHBIE 0Yaru 0cooo
OMACHBbIX MH(pEKIMIA Ha compeaenbHbIX ¢ Ka3zaxcTaHoM TeppUTOpHUSX, HEOJIAroMOIyYHBIX
no o0co00 ONacHeIM M JPYrUM HHQPEKUUSAM, 3HAYUTEIIBHOE YBEIMYEHUE TIpPy30-
NACCAKUPCKUX TOTOKOB, MPHUOBIBAIOIIMX B CTPaHy M CIEAYIOIIUMX TPAaH3UTOM W3
conpenenbHbix rocyaapets (Kuraiickoit Hapoanoii Pecnyomuku — KHP, Ksipreizckoit
PecnyOnuku, Pecriybnmuku VY30ekucTaH) — MNpEACTaBIsIOT peajbHble PUCKH 3aB0O3a U
pacrpocTpaneHus 3adoaeBanuii [39].

B wactHOCTH, Ha compenenbHbIX TeppuTtopusax Poccuiickon denepannu MMEKOTCA
IPUPOAHBIE OYAard YyMbl, TPAHCMHCCHBHBIX BHUPYCHBIX TE€MOPPArMue€cKUX JIUXOPaIoK,
CUOMPCKOI S3BBI U JIP., €XKETOAHO PETUCTPUPYIOTCS BCIBIIIKYA NITHYHETO U CBUHOTO FPUIINA,
citydau 3a00ieBaHuUs OpyIIe/Ie30M M cHOMpCKOi s13Boit [26, 28]. B KHP Ha conpeenbHbIX
¢ PecnyOnukoii Kaszaxcran TeppUTOpHSIX Takke HMEIOTCS NPUPOIHBIE OYaru YyMBI,
CUOMPCKON  53Bbl, TPAHCMHUCCUBHBIX BHUPYCHBIX T'€MOpPPAarMue€cKuX JIHXOPAJOK,
peructpupyrorcs citydau xoisiepbl. B 2020 r. enuHUYHBIE Cllydau YyMbl Y HACEJIEHUS C
JIETAIBHBIMU UCXO0JIaMU 3apErUCTPUPOBaHbl Ha Tepputopu Monronauu. Ha conpenenbHbix
TeppuTopusix PecnyOnuku Y30eKucTaH perucTpupyroTcs ciydyau 3a00JIeBaHNs HACETICHUS
KOHT'O- KPBIMCKOM T€éMOpparuueckoi JUX0opaaKkoi, X0JIepoil U IpyruMu 0co00 OMAaCHBIMU
uHpexknusamu. Keipreizckas PecniyOnuka umeeT comnpeenbHble TPUPOAHbIE OYaru YyMbl,
CUOMPCKON $53BBI, TJ€ MPAKTUYECKU E€KETOJHO PETHMCTPUPYIOTCS Ciaydau 3a00JeBaHUN
HacesneHusi. OcoOble OMOJIOTMYECKHE PUCKH HMMEIOTCS Ha MPUTPAHUYHBIX TEPPUTOPHIX
PecniyOnuku TypkMeHUCTaH, TJ1€ UMEIOTCS aKTUBHBIE IPUPOIHBIE OUYard YyMbl, CHOMPCKON
s13BbI [36].

WMHTeHCHBHOE pa3BUTHE TPAHCHIOPTHBIX KOPUAOPOB Bo3araeT Ha KazaxcraH BBICOKYIO
OTBETCTBEHHOCTh 3a oOecreueHrue OJaronofyuydss HAceNeHUs W 32 BO3MOXKHBIN
«TPaH3UTHBINA BHIHOCY» MH(EKIIMN B CTpaHbl PETHOHA.

[IpeogoneHre  BBILICNIEPEUUCICHHBIX  OHMOJIOTUYECKUX  YIrpO3 M CHUXKECHHE
OMOJIOTMYECKUX PHUCKOB HA CHUCTEMHOM YypOBHE TpeOyeT COBEPILIEHCTBOBAHUS
3aKOHOJIaTEIbCTBA, YTO OOYCIIOBJIEHO NPHUHITHEM HOBOro 3akoHa «O OMOJOrHMYecKon
6e3onacHoctu PecyOmmku Kazaxcran» [1] # COOTBETCTBYIONUX HOPMATHUBHO-TIPABOBBIX
aKTOB.
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JEKLIUSA 6.

Tema. 3akoHOAATENHCTBO B 00JACTH OMOJOTUYECKON OE€30MacHOCTH M YIIpaBJICHUS
ouonornyeckumu puckamu B PecriyOnuku Kazaxcran u crpanax CHI.

Heas. [Ipoananu3upoBaTh OCHOBHBIE MOJI0KEHUS HOBOTO 3akoHa «O OHOJIOTHYECKOM
oe3omacHoctu PecnyOnuku Kazaxcran» u 3akoHonmarenbHbIX JokyMeHTOB cTpaH CHI' Ha
MIPEIMET YIPABICHUS OMOJIOTHYECKUMU PUCKAMHU.

Kpartkoe copep:kaHue JeKUMH.

Bonpocbl 0uoI0THYECKON 0€30IACHOCTH SIBJSIOTCH HEOTheMJIEeMON YacTbI0
o0weii cuctemMbl o0ecriedyeHNs] HAMOHAIbHOM Oe3onacHocTu PecnyOiuku Ka3zaxcran.
B Kazaxcrane omnpeneneH psii BHYTPEHHUX W BHEIIHMX OWOJOTMYECKUX Yrpo3 U
3HAYUTEIBHBIC PUCKUA UX PACHpPOCTpPaHEHHUS. DTO 00yCIaBIMBAET BAXKHOCTh Pa3BUTUS KaK
WCCJIEIOBATEILCKOU M MTPOU3BOACTBEHHON MH(PPACTPYKTYPHI, MAKCHMAIIBHO 3aIUIIICHHON
OT yrpo3 YTEUYKH U PACIPOCTPAHCHHS] OMOJIOTMUECKUX areHTOB, TaK U YKPEIUICHUS BCer
CHUCTEMBI YIIpaBJICHUSI OMOJIOTUYECKUMH PUCKaAMHU.

OcHoBHasi 11€J71b BIiepBbIe pazpadboTanHoro B Kazaxcrane 3akona «O 6nossoruveckoi
oe3onacuoctu Pecnyosimkn Kazaxcram» ot 21 masi 2022 r. Ne 122-VII (c uBMeHeHHUsIMU
u aonosHenusiMu Ha 01.05.2023) — co3gaHue TPaBOBBIX OCHOB TOCYJAPCTBEHHOIO
peryaupoBaHusi BOMPOCOB OMO00€30MacHOCTH, (OPMHUPOBAHUE E€IUHON OCHOBBI JUIS
YIpaBJICHHUS] OMOJOTHYECKUMH PUCKAMU M TPEIYTNPEIKICHUS YPE3BBIYAHBIX CUTYyaIluil B
chepe  3ApaBOOXPAHEHMS,  DKOJOIMYECKOW,  BETEPUHAPHOH,  (PUTOCAHUTAPHOMN
0€30MacCHOCTH, TPAKAAHCKON 3alUThI U, KOHEUHO, JJis1 pa3BuTHs Hayk [1]. HoBbii 3akoH
OTBEYAET  MEXAYHApOJIHBIM  MOAXOAaM K  YIPaBICHHIO  OMOOE30MacCHOCTHIO,
UICHTU(PUKALIMU YITPO3 U OLEHKU OMOJOTMYECKUX PUCKOB M HAIpaBJ€H Ha JAJbHEUIIYIO
rapMOHU3AIUIO C MEXTYHAPOAHBIX 3aKOHOIaTEJIbCTBOM B 00JIACTH MPEOTBPAIICHUS YTPO3
XBbP4.

Kpatko uznaraercs crpykrypa 3akona «O Ouosnorudeckoit 6e3omacHoctu PecyOnmku
Kazaxcran», 2022 r., KoTopbIii coCcTOUT U3 8§ IJ1aB U 32 cTaTel: OCHOBHblE NONONCEHUS,
20CY0apcmeenHoe pe2yiuposanue 6 001acmu ouonocudeckou bOezonacHocmu, oduue
mpeboganus Kk obecnevyenuto buoio2ueckol 6e30nacHoCmu,; 20cy0apCmeeHHblli KOHMpOlb
U Hao3zop 3a cobardeHuem mpebosarull 8 obaacmu OUOIOCUYECKOU Oe30NACHOCMU;
KOJIIeKYUU MUKPOOP2AHUSMOSB, COYUAIbHAS 3aUUmMa CReYUaIucmo8 u 6CnOMO2amenbH020
nepcoHana, HayyHas u o0paz08amenvHdas 0esmelbHOCHb 6 001acmu OUOI0SUYeCcKOU
be3zonacHocmu, 3aKn0yumenbHvle U Nepexoonble NOJONCEHUS.

3akoH «O Ouonorudeckoit 6e3onacHoctu Pecriydnuku Kazaxcrany», 2022 r. 3akpenun
KaTeropuajabHbIi ammapatr (cT. 1), BBen oduUIMAIbHOE TOJKOBAHHWE B CTpaHE TaKUX
MOHSATUM, KaK «Ouojornueckas 0€30MacHOCThY, «TpeOoBaHUs B 00JlaCTU OUOJOTUYECKOM
0e30MacHOCTH», «OIMAaCHBIA OMOJIOrMUECKUl (HaKTOp», «IMATOre€HHBIM OMOJIOTHYECKUN
are’T, «OMOJIOrMYeCKUN PUCK» U JP.

Crynentam  mpejyiaraetcs OOCYIUTh  OCHOBHBIE TMPHHIMIB  00eCTeueHus
ouosormueckoir 6e3omacHoctu (CT. 1): obpawenue ¢ namoceHHbIMU OUOIOSUHECKUMU
AceHmMamu UCKIIOYUMENbHO 68 HEeBOEHHbIX UYelsax, 3a01a208PeMeHHOCMb PACHO3HABAHUS]
OUoI02UYECKUX Y2PO3, NOOKOHMPOIbHOCHb 00PAWEHUSl C NAMO2EHHLIMU OUOLO02UYeCKUMU
azeHmamu, CcopasmMepHoCmb Mep 20CYOapCMEEHHO20 Pe2yIUpOSanusl, NPUOPpUmMemHoCmy
HAYUOHATbHLIX uHmepecos Pecnybonuxu Kasaxcman [1].
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OcHoBHAasi KoOHUenuusi 3aKOHA 3aKJ/JI0YaeTcsi B PaHHEeM BbISIBJICHNUH,
NpeI0TBPAIleHNH W NMPOPUIAKTHKE OHOJOrMYEeCKUX Yrpo3. 3aKOHOM IMpejiaraercs
yperyJIupoBaTh TPEOOBAHMS K OOpAIlEHUIO C OM0areHTaMu, OCPEICTBOM CO3/IaHUSI €MHON
CUCTEMBI ydyeTa U MOHUTOPHUHIA JAHHBIX 00 OOpallleHWU C MaTOre€HHBIMU OHOAareHTaMH,
periiaMeHTUpOBaTh  JESATEIBHOCTh  HAIMOHAIBHBIX W paboyux  KOJUICKIIMM
MHUKPOOPTraHU3MOB, IPUAATH YAPAGAEHUIO OUOPUCKAMU CUCHIEMHBLIL YPOGEHD.

VYcraHoBieHbl KOMIIETEHUMH [IpaBUTENBCTBA U YHOJIHOMOUEHHO20 Op2aHa —
MunuctepctBa 3apaBooxpanenus PecnyOnmku Kazaxcran, ocyimiecTBISIOmIero ooéiiee
PYKOBOJCTBO MU MEXBEJOMCTBEHHYIO KOOPAHMHALMIO ACSITEIBHOCTH MO OOECIEYEHUIO
ouosiornyeckord OezomacHoct (cT. 8§ W 9), a TakKe KOMIIETCHIIMM MECTHBIX
WCITOJTHUTEIILHBIX OpraHoB obyacTel u ropooB (cT. 11).

VYuuThiBas KOMIUIEKCHBIM XapakTep MNpoOjieM W MyTeld pelIeHHs, OOecredeHue
ononornyeckod  OezomacHocTh B Ka3zaxcraHe — OCyIIECTBIIIETCS — Pa3IMYHBIMU
rOCyJIapCTBEHHbIMU OpraHaMd B Mpelesiax  OMNPEIAEICHHBIX 3aKOHOAATEIbCTBOM
KOMITETCHILIUN: 20CY0apCcmeeH bl opean 8 cgepe CanHumapHo-3nU0eMU0I02ULeCKO20
O1a20n0NYUUsL  HACENeHUs;, YNOJIHOMOYEHHblEe Op2aHbl: NO GeMepUHApUU; KapaHmuHy
pacmeHuli, 3awume pacmenui;, 8 obaacmu 30padoOXPAHEHUs;, OXPAaHbl OKpYHcaouell
cpeobl, 8 chepe 2panrcOanckou 3awumol; 8 obaacmu Hayku, Munucmepcmeo ob6oponbl;
Opeaubl 20CYOaApPCMBEHHLIX 00X0008, HAYUOHANbHOU 0€30NACHOCMU; BGHYMPEHHUX O€ll,
Cnyaicoa cocyoapcmeennoil oxparwvl Pecnyonuxu Kazaxcman (ct. 10).

Crartba 14. YupasieHue 0M010rH4eCKUMH PUCKAMH

1. YopaBneHnne OHOJOTMYECKUMH pPHCKAMU TPUMEHSETCS C LEIbl0 CHUXKEHUS
BEPOSTHOCTU BO3HUKHOBEHMSI HETaTUBHBIX TOCJIEICTBUN  BO3JCHCTBUSI  OMACHBIX
Ononornyeckux (pakTopoB.

2.Onenka  OMOJIOTMYECKUX  PUCKOB  SIBISACTCA ~ DJIEMEHTOM  YIPaBIICHUS
OMOJIOTMYECKUMH PUCKAMHM W TIPEJCTaBIIA€T COOOM COBOKYNMHOCTh OpPraHU3allMOHHBIX,
AHAJIUTUYECKUX M MPAKTUYECKUX MEPOIPUATUHN, HAIMPABICHHBIX Ha MPEIyNpPEeKICHUE
BO3HMKHOBEHHUSI HETAaTUBHBIX TIOCIEJCTBUN BO3JCUCTBUS OMACHBIX OMOJOTHMUYECKHUX
(bakToOpoB, CPEICTB, METOJIOB, TEXHOJOTUMN, YCIyT B Pa3IMUHBIX cepax HesTeIbHOCTH,
CBSI3aHHBIX C OOpaIeHNEM C MATOTEHHBIMHU OMOJIOTHYECKUMU areHTaMHu.

3. OueHka OHWOJOTUYECKUX PHUCKOB TMPOBOAUTCS B OTHOUICHWUU OOpamieHus ¢
MAaTOTEHHBIMU OHOJIOTHUYECKUMHU areHTamMH, MOTCHIMAIBHO OMACHBIX OMOJOTUYECKUX
00BEKTOB, JMUACMUYECKUX U JMU300TUYECKUX OYaroB HWH(PEKIMOHHBIX U (WJIN)
napasuTapHbiX 3a00JIeBaHUM U MOTEHIMAJIbLHO oOdYaroBoi Tepputopuu. OlieHKa
OMOJIOTMYECKUX PUCKOB MOJIPA3AEISAETCs HA BHEUIHIO U BHYTPEHHIOIO.

4. BHemHsis OlLIEHKAa OWOJIOTMYECKUX PHUCKOB MPOBOJUTCS TOCYAapCTBEHHBIMU
OpraHamMu B MpPEJEIaX YCTAHOBJIEHHOW KOMIETEHUMUU. {1 MpOBECHUS BHEIIHEW OLICHKU
OMOJIOTUYECKUX PHUCKOB TOCYAApCTBEHHbIC OpraHbl BIIpaBE MpUBIEKaTh CBOU
IIOJIBEIOMCTBEHHbIE Opranu3auuu. Y BepxaecH [Ipukas MuHuctepcTBa 314paBoOXpaHeHUs
Pecy6mmku Kazaxcran ot 27 aBrycra 2022 roga «O06 yrBepxkaeauu [IpaBun npoBeneHus
MOHHTOpPHHTA 3P PEKTUBHOCTH BHEITHEH OICHKN OMOJIOTHYSCKUX PUCKOBY [42].

5. BHyTpennsis omeHka OHWOJOTMYECKUX PHUCKOB TMPOBOJUTCS CYOBEKTaMH,
OCYIIECTBIISIOIIUMHU JEATEIBHOCTh MO OOPAILEHUIO C MAaTOr€HHBIMH OHOJOTHYECKHUMHU
areHTaMu, B OTHOIIEHUH COOCTBEHHOM EATEIbHOCTH MO 0OPAIEHUIO C TAKOBBIMHU.

6. OueHka OMOJIOTUYECKUX PHUCKOB OCYIIECTBIISIETCS B COOTBETCTBUU C METOJMKOMN
yOpaBJICHUS] OMOJIOTUYECKMMH PHUCKaMH C YYE€TOM HAayYHO-METOJI0JIOTMYEeCKOr 0a3bl,
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rpajganuyu OWOJIOTHYECKUX PUCKOB MO YPOBHSIM B COOTBETCTBUU ¢ lIpukazom Munucrtpa
3apaBooxpaHeHus PecnyOnuku Kazaxcran ot 5 oktsa0ps 2022 r. «MeToauka ynpaBieHUs
OHMOJIOrHUECKUMH pUCKamMu» [43].

7. Pe3ynbTaThl OlIEHKH OMOJIOTUYECKUX PUCKOB B 3aBUCUMOCTH OT X YPOBHS JIOJDKHBI
OBITh MCHOJB30BAHBI JIJISl Pa3pabOTKU MEPONPUSITHI MO WX CHUXKEHHUIO JO0 JOMYyCTUMOTO
(MpUeMIIeMOT0) YpOBHSI, TPU KOTOPOM OOECIEUMBAIOTCS YCIOBUS ISl 3aIUTHI HACEICHUS
¥ OXpaHbl KOMIIOHEHTOB MPUPOJIHOMN CpPEIbI.

8. Kontponb 3a 3(h(HEeKTHBHOCTHIO MEPONPUATUN IO CHIDKEHHUIO OMOJIOTHMYECKOTO
pucKa, a Takxke 3a 3Q(HEKTUBHOCTHIO TPOBECHUS UX BHYTPEHHEN OLIEHKH OCYIIECTBIISCTCS
B COOTBETCTBUU C METOJUKON yNPaBICHUS OMOIOTHIECKUMHU PUCKAMH.

9.B 3aBUCHMMOCTH OT YpOBHS OHOJOTHUYECKOTO pPHCKAa YHOJIHOMOYCHHBIMU
TrOCy/IapCTBEHHBIMU OpraHaMH B TIpeleiax CBOCM KOMIIETEHIIMH pa3padaThIBalOTCs
o0s13aTebHBIC JJIS1 UCTIOJIHEHUS TPeOOBaHUS K CYOBEKTaM, OCYIIECTBIISIONIMM O0paIieHne
C TATOT€HHBIMU OMOJIOTUYECKUMHU areHTaMHu.

Kpome Toro, B 4wucie HOPM [JOKyMEHTa — co3aaHue ['ocynapCTBEeHHOU
uHMOPMAIMOHHOW CHCTEeMBbl B 00OJacTu Ouosiormueckoil Oe3zomacHoctH (cT. 17),
COllMAJIbHAsl 3alllUTa COTPYJHUKOB M BCIIOMOTATEIBLHOTO IE€pCOHANa OpraHu3allui,
OCYHIICCTBJISIONUX OOpalieHrue C MATOTeHHBIMU OHoareHTaMu, CO3/IaHuE KaJpOBOTO
pe3epBa TakUX CIHEHUATUCTOB (cT. 25, 26), a Takke peryjJdpoBaHHWE HAydyHOU U
00pa3oBaTenbHON  JESATENbHOCTH,  BKJIIOYas  MPOQPECCHOHAIBHYIO  TOJTOTOBKY,
NEPENOArOTOBKY M TMOBBIIIEHUE KBAIM(PUKAUUKA KaApPOB B 00JACTH OMOJIOTMYECKOU
0esonacHocTH (CT. 27-29). YTOYHEHBI TPUOPUTECTHBIC HAMPABICHHS MEXTYHApPOIHOTO
COTpYIHHYECTBA B 0OJACTH OHOJOTHYECKONW O€30MacHOCTH W MEXaHW3MBI BBIIAYH
paspelieHuil Ha oOpallleHHue ¢ TaTOreHHBIMU areHTamu [1].

Ha peanuzauuio 3akoHa o100pens! pacxonbl Ha 2022-2024 roasl B pa3mepe 25 miipa
TEHTE, BKJIIOYas COIBAIIUTY MPO(UIBHBIX COTPYIHUKOB, TOOCHAIIICHUE TOCYIapCTBEHHON
nabopaTopHO#l 06a3bl U BEICHHE €IMHON TOCYAapCTBEHHOW MHPOPMAIIMOHHON CHCTEMBI B
o0act 6M00E30MaCHOCTH.

ConyrcrByromuii 3akoH Pecnyonuku Kazaxcran ot 21 mas 2022 r. «O BHeceHUU
U3MEHEHU U JIOTIOJHEHUH B HEKOTOPbIE 3aKOHOJATENbHBIC AaKThl 10 BOMpPOCaM
OuoorMueckor 0e30macHOCTH» NpPEeIyCMAaTPUBAET YCHIIEHWE OTBETCTBEHHOCTH 3a
npaBOHAPYIICHUS B cepe obpalieHus ¢ buonatorenamu [44].

B Hacrosiimee Bpemsi akTUBHO HJIET MPOIECC TpaHChOpMaliy 3aKOHOAATENHCTBA TI0
O6unob6e30macHOCTH B conpeaenbHbIX ¢ KazaxcTanom rocynapcTBax: IpUHSATH HOBBIE 3aKOHBI
o Oumostornueckoit 0e3onacHoct B Poccuiickoit ®enepanmu, 2020 r. [45], KHP, 2020 r.
[46], pazpabaThIBatOTCs MPOEKTHI TAaKOTO 3aKkoHa B PecniyOnuke Y306ekuctan u Keiproizckoi
PecniyOnuke [47, 48]. 3akon Pecniyonuku Tamxukuctan «O0 obecriedueHrN OUOI0TrnYecKon
Oe3omacHOCTH M Ouosiormueckod 3amutb» npuHaAT B 2021 1. [49]. Mudpopmanms o
COCTOSIHMM TpaBOBOW 0a3bl 1Mo JaHHOMY Bompocy B psae ctpan CHI' mpexacraBiena B
matepuanax [50-53]. VYTeepxkaen Komiuiekc COBMECTHBIX ACHCTBHH TOCYIapCTB —
yuactTHukOB CHI' mo o0ecneuenuto OHOJOrMUECKOM O€30MaCHOCTH T'€HETUYECKOTO
MaTepuaja Mpu BOCIPOU3BOJICTBE CEIbCKOX03IMCTBEHHBIX KUBOTHBIX Ha Tepuo 10 2026

roga [54].
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JEKLMSA 7.

Tema. MexayHapogHsle paMKd H CTpaTerMd B 00JAaCTH  OHOJOTHYECKOU
0€30MacHOCTH M yOpaBJIeHUS OWOJIOTMYECKUMHU pHUCKaMU. Poiab  MeXAyHapOJHOTO
Cc0o00111eCTBA.

Heasb. [IpoananusupoBaTh MEKIYHAPOIHbIE CTPATETHMHU U PYKOBOISIINE JOKYMEHTBI
B o0nactu OMONOrMYEcKON Oe30MacHOCTH M YNpaBICHHsS OMOJOTHYECKHUMH PHCKAMH,
OLICHUTH POJIb MEKIYHAPOHBIX OPTaHU3ALUN B ’TOM HapaBICHUH.

KpaTkoe cogepxaHue JIeKIHH.

KonBenuuss OOH o 3anpemennu OHOJOTHYECKOT0 M TOKCHHHOIO OPYKHUSA
(KBTO) - crTpeMuTcs TMOTHOCTBIO HCKIKOYUTH  BO3MOKHOCTH  HCIOJIB30BAHUS
OMOJIOTMYECKUX areHTOB M TOKCHHOB B KauecTBe opyxwus. OHa 3ampemiaer pa3paboTKy,
POM3BOACTBO, NpPUOOpETeHHe, TMepenady, XpaHEHHE W  HAKOIUIGHHWE 3aIacoB
OMOJIOTMUECKUX  areHTOB U  TOKCHHOB, KOTOpblE HE  IpeIHa3HAayeHbl IS
NpOoQUIAKTUYECKUX, 3AIIUTHBIX WK JIPYTUX MUpHBIX nened [55]. Xota 310 mpsmo He
yKazaHo B Tekcre KOHBEHIMHM, MEXAy ToCydapCTBaMU-y4YaCTHUKAMU CYIIECTBYET

MMOHUMAaHHUE TOTO, 4qTo IIPUMEHEHUE
CHEBCKHUHU MMPOTOKOJI, T., XOTA 1
OMOJIOTMYECKOTO ¥ TOKCHHHOTO OPY KHS TAKKE XK i np 1925
3aIpEIeHo. MPEACTABISUT  COOOM BaKHBIM IIAr B
CO3JaHNN MCEXKIAYHAPOAHO-IIPABOBOI'O
KBTO crajia JIOTUYECKUM o .
PeXKUMa 3allpClIaroIICro IIPHUMCHCHUC
MPOJOJDKEHUEM U BHECJIA CYIIECTBEHHBIC GAKTCPUOIOTMUECKOr0  OPY)KHSL  Ha
JIOTIOJTHEHUSI B IPUHATHIN paHee ZKeHeBCKMi BOIfHE, HO He 00sA3bIBa IMOJNUCABIINE

npoToKoJ, 1925 r. — [IpoTOKOI 0 3amperieHuu P10 TREREpENs LY LRELEASIIG. Sd
opyKue, XPaHUTh W

HIPUMCHCHUS Ha BOHHE YAYIUTABBIX, TpaHCIOPTHPOBaTh. Kpome TOro, oH He
SATOBUTBIX WJIM JPYTUX TMOJOOHBIX Ta30B H Kacascsi OpYKHs, CO3IaHHOTO Ha OCHOBE
OaKTEPHOJIOTHIECKHX CPEICTB. TOKCHHOB H BHPYCOB [56].
KbBTO — 3TO0 mepBbli MEXIYHAPOIHBIN

JIOTOBOP O PA30pPYKEHUH, 3aAIPEIIAONIMI MPOU3BOJACTBO LENIOr0 Kiacca BOOPYKEHHUU,
OTKpPBIT A1 noanucanus ¢ 1972 roga, Becrynua B cuiy B 1975 roay [55]. B Hacrosimee
Bpemsi ywyactHukamu KBTO BeicTymator 183 rocypapcrBa, PecnyOnuka Kaszaxcran
noanucana KbTO B mae 2007 roga. OgHako OTCYTCTBUE MEXaHU3MA IIPOBEPOK OIPAHUYMIIO
s dexTuBHOCTH BhIMoOTHEHUs nojoxkennit Kousenruu. Kpome toro, KbTO He copepkut
CIHCKOB KOHTPOJHPYEMBIX OHOJIOTMYECKHMX AareHTOB M TOKCHHOB. KoHTpomupyembie

ABcrpanuiickass rpynn (AI'), npezncrasisier co6oif HehoOpMalbHYIO KOATUIMIO CTpaH,
NEHCTBYIOIMX B PEKHMME MHOTOCTOpPOHHEro skcnopTtHoro koHtpoist (MECR), nestenbHOCTH
KOTOpOl HampaBi€Ha Ha MHUHUMU3ALHIO PpPUCKA PpACIHPOCTPAHEHHS XUMHUYECKOTO U
OMOJIOTMYECKOTO OpYXKHUSI B IpOIIECCE OCYIIECTBIEHHS TOProBOTO TOBapoOOOpOTa MEXKIY
crpaHamu: «CrnHcoK Bo30yauTened 3a00iIeBaHUi 4YeloBeKa M >KUBOTHBIX Ui HKCHOPTHOTO
KOHTpoJisi» U «Crucok Bo30ymuTened 3a00J€BaHUM PACTEHHUM ISl SKCIIOPTHOTO KOHTPOJISD,
«KOHTpONBHBIN MepedeHb OMOJIOrHUECKOro 000PyI0BaHMsI IBOMHOIO Ha3HAUYEHUS U CBS3aHHBIX
C HUM TEXHOJIOTUH M IPOrpaMMHOT0 obecnieueHus» [57].
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OMOJIOTUYECKUE areHThbl M TOKCHUHBI, a
TaKke O00OpyJOBaHHE U TEXHOJIOTHH, Pesomonust 1540  namaraer Ha  BCe
HMeEIoIIee MOTEHIINAT JTBOMHOTO rocyjaapcrBa 00s3aTeIbCTBA B OTHOIICHUU

HWCHOJIL30BaHMUs, BKIIOYEeHBI B CIHHCKHU HPHILTTHA SAKOHOAGTCILETBA s e
’ npenoTBpamieHuss pacrpocrpanenuss XbPS

ABCTPAIIMICKON IPYIIIIELL. OpYXKHs U CPEJICTB €ro JN0CTaBKH. Pesomonus

BaxHbIM MEXKTYHAPOTHBIM 1540 MpeaycMaTpuBacT YCTaHOBJICHUE
HaJICKAIICTI'O HAIIMOHAJIbHOI'O KOHTPOJIA HaAll
oTHocsuxcsi K XbPS marepuanam B 1eisix
NpeaoTBpaliCHA HUX HE3dKOHHOI'O 060p0Ta,
OTHOILICHUH npeoTBpAIlCHUS HONaJaHusl B PYKH TEPPOPHCTOB, 0OECICUUB

pacripoctpanenuss XbPSl marepuanos u CKOOPJIMHUPOBAHHOE IPOTHBOJIEUCTBUE
cosnands Ha ux ocHose OMY crama «4EPHBIM PbIHKaM» TaKKX Matepuaiam [58].
Pezomronusa 1540 Cb OOH, 2004 .

Mexaynapoanbie Meauko-canutapusie npaswia (MMCII) paspadoranst BO3 u
NEUCTBYIOT B TpeTbel penakuuu ¢ 2005 roma. MMCII HanpaBieHbl Ha IPENOTBPAILCHUE,
3aIUTY, KOHTPOJIb U 00ECIIeYEeHNE OTBETHBIX MEp OOIIECTBEHHOIO 3/IPAaBOOXPAHEHUSI HA
pacmpocTpaHeHue 3a00JieBaHUM B MEXIYHapOJIHBIX MmaciiTtabax. B Hux ompenenstorcs
mpaBa ¥ 0053aHHOCTH TOCYAAPCTB COOOIIATh O MPOUCIIECTBUIX B chepe 0OIIECTBEHHOTO
3IPABOOXPAHEHUS] HE3ABUCUMO OT TOTO, SIBJISIETCS JIM X MPOUCXOXKICHUE ECTECTBCHHBIM,
HENPeTHAMEPECHHBIM (CITyYaiiHBIM ) WJIH MpeAHaMepeHHbIM [29].

Konekc Anumentapuyc uiu «IIpoaoBoibcTBEHHBIH KOIEKC» MPeICTaBIseT COO0M
COOpPHUK MEXKIYHAPOHBIX CTAH/IAPTOB HA MPOIYKTHI MUTAHUS, PYKOBOASIIUX IPUHITUTIOB
U TpaBW, COOpAaHHBIX B €IMHOW (hopMe C LETBI0 3alUTHI 3JI0POBbs MOTpeOUTENeH U
oOecrieueHHsT JTOOPOCOBECTHOM MPAKTUKH B TOPTOBJC MHINEBBIMH Tpoaykramu [59].
Konekc AnmuMeHTapuyc He UMEEeT 00s13aTeIbHOU FOPUANYECKON CUJTBI M IIPEIHA3HAYUCH TSt
NOOpOBOJILHOTO  MPUMEHEHUs rocyaapctBamMu. OjHAaKO OH  SIBJISETCS  YacThIO
MEXKIYHAPOIHBIX CTaHIAPTOB U PEKOMEHIALINM, KOTOPBIE TOJKHBI CIIY)KUTh OCHOBOM IS
WX CAaHUTAPHBIX WU (PUTOCAHUTAPHBIX MEP, B TOM YKCJIE CBSI3aHHBIX C O€30MACHOCTHIO
MUILIEBBIX TPOITYKTOB.

JOKYMCHTOM, PETIIaMCHTHUPYIOIIUM
HallMOHAJIBHBIC 3aKOHOJaTCJIbCTBA B

[TocpeacTBoM yiyuiieHus OMOOE30MACHOCTH M OMO3alIUTHI BBIIICTIEPEUUCICHHBIC
tpu Jgokymenta — KBTO, MMCII u Komekc AnuMeHTapuyc, CHOCOOCTBYIOT
OCYIIECTBICHUIO MHUINATHBEI « EIHOE 31paBoOXpaHeHne» — ri100aabHOM CTpaTeruu 1o
YIIYUIICHUIO 3[I0pPOBbsl U OJaronoiyuus JIOJeW, UBOTHBIX M OKpyXkaroueh cpenbl. Ee
MOJIXO/1 BKJIFOUAET B CE0s pacIIupeHre MEKIPOPUIBHOTO COTPYTHUYECTBA CIECIIMAIMCTOB
JUTSL YKPETUTeHUsT OM00E30IMacCHOCTH Ha BeeX YpoBHsX [12].

Kapraxenckuii mnporokon mno Ouode3omacHoctu K KoHBeHnum 1o
OMOJIOTMYECKOMY PAa3HOO0PA3HI0 — STO MEXKJIYHAPOJAHBIM JIOTOBOP, PEryJIHPYIOMIAMA
BOIIPOCHI MEPEMENICHUN KHUBBIX W3MEHEHHBIX OPTaHU3MOB, SIBISIOIIMXCS PE3yJIbTaTOM
MPUMEHEHHUSI COBPEMEHHON OMOTEXHOJIOTMH, W3 OJHOM CTpaHbl B JIPYTyro, MOAMHUCAH B
2000 1. [60]. Kazaxcran patuduruposan qaaasii [Tpotokon B 2008 roxy [61].

MexaynapoaHasi KOHBeHIMsI 10 KapaHTuHy W 3amurte pacrenuit (MKK3P)
IpeCTaBiIsgeT cOO0M MEXIyHApPOJHOE COTJIalIEHUE MO 3ammTe pacteHuit, 1951 r., uensio
KOTOPOTO SIBJIICTCS 3allIUTA KaK KYyJIbTUBUPYEMBIX, TaK U JUKOPACTYIIUX PACTCHUH 3a CUeT
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NpeAOTBPAICHUSI UHTPOAYKIIMU U PACIIPOCTpaHEHUsl BO30yauTesell 0ose3Hel pacTeHui,
OTACHBIX IS OKpyx)arouien cpeapl. KonBenmuio nognucanu 182 rocynapcrsa, Kazaxcran
npucoenunuica k Konsenuu B 2010 1. [62, 63].

Bcemupnas opranmzanust 3apaBooxpaHeHust (BO3), IIpomoBonbcTBeHHas U
cenbCcKkoxo3sicTBeHHas opranu3zaius (OPAO) u apyrue MexayHapoJIHbIE OpraHU3alud
MPU3HATU HEOOXOAMMOCTh paboTaTh COBMECTHO HaJl CHI)KEHHEM PHUCKOB, CBS3aHHBIX CO
B3aMMOJICHCTBUEM MEK]y YEJIIOBEKOM, ’KUBOTHBIMU, PACTEHUSIMU U SKOCHUCTEMAMHU.

C wmarepuallaMd TNOCIAEAHUX JieT, onyOaukoBaHHbIME @DOAQO wWIM OATOTOBJICHHBIMH B
corpyaandectse ¢ ®AO, Mo OGMOTEXHOJIOTHH B MHUIIEBON MPOMBIIIJICHHOCTH U CEIBLCKOM XO3SIHCTBE,
MoruTopuHry ['™MO B TpPOAYKIMH, W TIOCBSIICHHBIM AaHATU3y OWOJOTMYECKUX PHUCKOB MOXKHO
03HaKOMHUThC Ha HMHTepHer pecypce — https://www.fao.org/biotech/fao-documents. Cpemu Hux:
Bbrobe30macHOCTh U TEHETHYECKH MOJIU(DHUIIMPOBAHHBIC OPraHU3Mbl: OCHOBHBIC KOHIICIIIIUH, METOJbI U
Borpockl.,, 2010 r.; Co3manue moTeHIMana mo Omobde3omacHocTH: ombIT W B3y u3 ®AO, 2010 r.;
CmpaBounoe nocooue @AO no 6mode3onacHoctr, 2011 r. u MHOTHE ApyTHE.

[IpoBoauTcst Gosblmass paboTa MO MMIUIEMEHTAIIMHM B pPa3HBIX CTpaHax Mupa cozgaanHon PAO
(1994 r.) Cucrembl mNpeaynpPeKACHUS YPE3BBIYAWHBIX CHUTYallMi, CBS3aHHBIX C NPOPHIAKTHKON
TPaHCTPAaHHYHBIX OoesHel JKHBOTHBIX, EMPRES - https://www.fao.org/animal-
health/programmes/empres.

BO3 mpoBoaut Oombiiyl0 paboTy 1O y4eOHO-METOAMYECKOMY U HAydYHOMY
obOecrieueHnI0 OMOJIOrMYecKOr 0€30MacHOCTH, aHAJIU3Y U YIIPABICHHUIO OMOJOTHYECKUMHU
puckamu. CTyaeHTaM MpeiaraeTcs MO3HAKOMUTHCA C HENABHO BBIMIEIUIMMU B CBET
pykoBoactBamu: «IIpakTuyeckoe pyKOBOACTBO MO OMOJOrHYecKOi 0e30IacHOCTH B
Ja0OpaTOPHBIX YCJOBHMAX M TeMaTHYeCKHe MOHOrpadumw», 4-¢ M3IaHHe Ha PYCCKOM
s3pike, 2022 1. [12], «I'106anbHBIe PYKOBOASIINE TPHHIMUIBLI OTBETCTBEHHOI'O
HCIO0JIb30BAHUSA HCCIIEOBAHNN B HAYKAX 0 )KU3HH: CHHKeHHe O0HO0JIOTMYEeCKUX PHCKOB
U yIpaBJieHHe UCCJIeJ0BAHUAMM IBOIHOI0 Ha3HaYeHus», 2023 1. (aHruiickas Bepcus,
2022 r.) [4].

HoBoe 4-¢ n3nanue [IpakTuueckoro pykoBoICTBa MO0 OMOJIOTHYECKOM O€301MaCHOCTH B
71a00paTOPHBIX YCIOBUSX, pazpabotanHoe BO3, ncnonb3yer noaxon k 0no0e30macHOCTH,
OCHOBaHHBIA HE Ha MPEAMHCAHUSIX, a Ha OIEHKE PUCKAa U (PAaKTUUYECKUX JAHHBIX, C TEM
yTOOBI J1a0OpaTOpPHBIE YCJIOBHUS, 3alUTHOE JIabopaTopHOE OOOpyAoBaHHE M paboune
MPAKTUKH COOTBETCTBOBAJIM MECTHBIM YCJIOBHSM, OBUIM COpa3MepHBbI MOTPEOHOCTSIM U
TapaHTHPOBAIN yCTOWYMBOCTh. (Oco00e BHUMAaHUE YIENSCTCS BAXKHOCTU K)JIbHIYPbl
0e3onacnocmu, KOTOpas BKIIOYaeT B ce0S OLEHKY PHUCKOB, HaJUIEKaIIyIO
MUKpPOOHOJIOTUYECKYI0 MpakTuky u mnpoueaypsl (HMIIII), a Takxke craHmapTHbie
onepaunonueie npoueaypsl (COII), cooTBeTcTByIOIlEe BBOAHOE, IOBTOPHOE U
HAaCcTaBHUYECKOE OOydYeHHEe TIepcoHana, a TakKe olepaTuBHOE HUH(OpMUpoBaHHE 00
UHIUJEHTAX W aBapusaxX C TOCIEAYIOINIMM paccieOBaHUEM U KOPPEKTUPYIOLIUMU
JIEUCTBUSIMU.

OO6nacTh TPUMEHEHUSI TPAKTUYECKOTO PYKOBOJCTBA JOCTaTOYHO mmpoka. OnHa
OXBaThIBaeT OMO0E30MacHOCTh B J1A0OPATOPHBIX YCIOBUSIX B YacTU OOpaIleHUs,
YIOPABJICHUS] U CACPKUBAHUS PACTIPOCTpPAHEHUSI OMOJIOTUYECKUX areHTOB M MaTepHasioOB,
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MPEACTABISIONINX YIPO3Y 3I0POBBIO HE TOJIBKO YEJIOBEKA, HO PACTEHUI, )KUBOTHBIX W/WIIK
okpy»xatoten cpenpl. [Tonxon k 6M06€30MaCHOCTH U OMO3AIIUTE, U3JI0KEHHBIA B TAHHOM
U3JIaHUU, TaK)KE MOKHO MPUMEHSTh B 00JACTH YIPaBJICHUS PUCKaMH HEOMOJOTUYECKHUX
OMacHOCTEW, TaKUX KaK XUMHUYECKHE BEIIECTBA, (PU3MYECKHUE OMACHOCTU U Jp. ITO
CIIOCOOCTBYET  BCECTOPOHHEMY,  KOMIUIEKCHOMY  TOJIXOIy K  YIPaBJICHUIO
O0100e30MacHOCThI0O W OHO3alMTOM B J1a0OPATOPHBIX YCIOBUSAX M COJEHCTBYET
OTBETCTBEHHOMY HUCIIOJIb30BaHUIO OMOAreHTOB U MaTepuaios [12].

['mobanpHBIE  PYKOBOIALIME  MPUHIMIBI  OTBETCTBEHHOTO  HCIOJB30BaHUS
UCCIICIOBAaHUM B HayKaxX O >KM3HU: CHIDKEHHE OMOJOTHMUYECKHX PHUCKOB U yIMpaBICHHE
UCCJENOBAHUSIMU JBOMHOro HaszHaueHus, BO3 — mnpexncraBisger co0oil paMOYHBINA
JIOKYMEHT, HallpaBJICHHbII Ha oOecrieueHre IIEHHOCTeH W MPUHIUIIOB, HHCTPYMEHTOB U
MEXaHU3MOB [JIsl TOAAEPKKU TOCYJAapCTB U 3aMHTEPECOBAHHBIX CTOPOH B CHIDKECHUH H
NpEeIOTBpallleHN OWOPHUCKOB U yMpaBICHHE PUCKAMHU B HCCIEAOBAHUSAX JBOWHOTO
UCIOJIb30BaHUs. DTO pyKOBOJCTBO MIPEIHA3HAYEHO JJISl TEX, KTO HECET OTBETCTBEHHOCTH 3a
yOpaBjieHHEe OWOpUCKAMU - JIUI, ONPEACNSAIONIUX TMOJUTUKY, TOCYJIapCTBEHHBIX
PEryJIHUPYIOIIKUX OPTaHOB, OTBEYAIOUIUX 33 UCIIOJIb30BAHUE MOTEHUUATIBHBIX PEUMYILECTB
HAyK O JKM3HU MPU OJTHOBPEMEHHOM OTPAaHUYEHUU MX PUCKOB, & TAKXKE I YYEHBIX U
HAyYHO-UCCJEIOBATEIbCKUX HMHCTUTYTOB, INpENoJaBaTeled U BCEX 3aMHTEPECOBAHHBIX
CTOPOH, KOTOpbIE SIBJSIOTCS YacThIO KU3HEHHOTO IHMKIA HccieaoBaHus. OCHOBHas uies
3TOr0 JOKYMEHTa B TOM, YTO CHIDKEHHE OMOPHCKOB M YIpPaBIIEHHWE HCCIICOBAHUSIMH B
HayKax O )KU3HU NPEACTABISCT COO0U KOJLIeKMUBHYI0 OmeemcmeeHHocmy [4].

Crtpanbl Mupa Ha OCHOBaHUU pyKoBoasuux JokyMeHToB OOH, BO3, ®AO u npyrux
MEXIYHApOJHBIX OpraHu3aluid pa3pabaThIBAlOT HAIMOHAJIbHBIE W PETHOHAIIBHBIC
CTpaTeruy, 3aKOHBI, MPOTPaMMbl W IIJIaHBl JIEHCTBUH, PEATU3YIOT MEXAYHApOIHBIC U
peTHOHANIbHBIE  TMPOEKTHI, CO3MA0T MPOQecCHOHANbHBIE OOIIECTBEHHBIE  COIO3BI,
JeSITEIbHOCTh KOTOPHIX HAMpaBieHAa Ha YKpETUIeHHe OMOJOTHYeCKOW Oe30MacHOCTH |
CHIKEHUE OMOJIOTMYECKUX PUCKOB.

Co3znianbl ¥ aKTUBHO (DYHKITMOHUPYIOT HAIIMOHAJIBLHBIE  PETHOHAIbHBIE ACCOIUAITNN
O6no0e3onacHOCTH, OOBeAUHEHHBIE B MeXayHapoAHYyl0 KoHdenepaluoo, cpead HUX
AMepukaHCcKas accoluanus 0100€30MacCHOCTH, EBponeiickas Accouunanus
ounobe3onacHocTH, Accommanusi OuodezonacHoctu llenTtpanbHoit Asum u KaBkaza u
MHOTHE JIpyTHeE.

Acconnanus OuodesonacHoctu llenTpanbHoit A3sum m Kaska3a, yupexxnena B 2009 romy B
AnMaTel, B TEISAX: CONCUCTBHUS PA3BUTHIO OMOJOTMYECKOW 3aIIUTHl OT 0CO0O OMAaCHBIX MHGEKIN Ha
pErMOHAJIbHOM YpPOBHE, pa3pabOTKM M BHEAPEHHs €IUWHBIX TpeOoBaHUN B 3TOH cdepe, OLEHKH ,
yhpaBieHUs] OHOJOTMYECKMMHM pUCKaMHU B JlabopaTopud M 3a €€ NpelaenaMud , YKpelieHus
MEXYHApPOJAHOTO COTPYAHUYECTBA, TOBBIICHUS KBaIM(PUKALMKM W OOyUeHHUs MEepCcOoHaja HayYHBIX
nabopaTtopuii, CHENMATUCTOB MPOTUBOUYMHBIX CTAHLIMNA U LIEHTPOB CAHUTAPHO-IIHIEMHUOJIOTHYECKOM
skcneptusbl U ap. Ee yupenutenu: PecnyOnukaHckas mpoTuBouyMHasi cTaHuust AsepOaitmxkana, LieHTp
npoduIakTUku o0co00 omacHbIX HHpexknuit Apmenuu, HanuoHanpHBI LEHTP 1O MNPOPUIAKTHKE
3aboneBanuil ['py3um, PecnyOnukaHCKHMN WEHTP KapaHTUHHBIX M 0CO00 ONAcHbIX HHGpEKIui
Ksiprezcrana, HanmonaneHeiii neHTp 6morexHonorun Kazaxcrana m HamuoHanbHBIN Hay4HBIH LEHTP
0c000 onacHbIX HH(EKIMI UMeHn M. Alikumbaesa [64].
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MexnayHaponnble (OHIBI W oOpraHuzaiuu, Takue Kak @OOoHA TrpaxgaHCKUX
uccinenoanuii u passutus (CRDF Global), TTaptaepcTBo i 6€30HaCHOCTH 370POBBS
(HSP), LlenTp mepeaoBoro ombita 1Mo MUHHUME3AUK pruckoB XBPS B pamkax IlemeBbix
ununmatie EBpomneiickoro Coroza (EU CBRN CoE) (www.cbrn-coe.eu), MexyHapOaHbI#H
HayuyHo-Texauueckuir Ilentp (https://www.istc.int/); perunonanbHblii opuc B T. AcraHa,
Kasaxcran https://irse.nnc.kz/mezhdunarodnyj-nauchno-tehnicheskij-centr/) u napyrue
4yepe3 CO3JlaHhE MEXKIOCYJapCTBEHHBIX, PETHOHAIBHBIX NPOrpaMM W TEMAaTHYECKHUX
IIPOEKTOB OKa3bIBAIOT 3HAYMTEIIBHOE COJECUCTBHE CTpaHaM, B TOM uuciie lleHTpansHOon
A3um, B HapallMBaHUU WHCTUTYLMOHAIBHOTO MOTEHIMANA, YKPEIJIEHUU CYIIECTBYOIIHNX
CeTei, paCIIMpPEeHUH COTPYTHUYECTBA B HAYKE U 00Pa30BaHUU [T aHAIHM3a OMOIOTHUECKUX
yrpo3 U CMATYEHHUS PUCKA UX PACIPOCTPAHEHUS, YIIPABICHHU OMOJOTHIECKIMH PUCKaMU B
HayKaX O JKM3HHU, Pa3BUTUS KyJIbTyphl O€30MaCHOCTH B  HCCIEIOBAaHHIX JBOWHOTO
Ha3HAYEHHUS.

Tak, B pamkax npoexkra EU CBRN CoOE npu nomnepixkke apyrux MexmayHapOIHbBIX
opraHuzanuii paspabaTeiBainch «HallMOoHANbHBIE W PETUOHAJIBHBIE CTPATETHH IO
YKPEIUICHUIO 3aKOHOJATeIbCTBA B oO0NacTh OMOOE30MacHOCTM M OMO3aIIUTHl B
[{enTpanbHol A3uu », HarpaBieHHbIE HA OOPHOY C PaCIPOCTPAHEHUEM TPAHCTPAHUYHBIX
BpeauTeNel u 0oJie3HEH, BhI3BAHHBIX €CTECTBEHHBIM, CIIYYallHbIM WM MPEeIHAMEPEHHBIM
oOpa3oM, a TakXke Ha YIy4llIeHHE 3J0pPOBbsl JIOJCH, >XMBOTHBIX W PACTCHHUM, U
0€30MaCHOCTH MUIIEBBIX MPOTYKTOB [36].

3acinyxuBaeT BHUMaHusA «HanumoHajsbHasi crparerust OMO3aIMTBI M IVIAH
peajM3aliu NPOTUBOAEICTBHE OMOJIOTHYeCKMM YIP03aM, NOBbIIIEHUS TOTOBHOCTH K
NAHJIEMHH M JOCTH:KEHHE IJ100aJIbHON 0e30MACHOCTH 3[I0POBbLI», pa3paOOTaHHbBIC B
CIIA B 2022 1. O10oT 1OKyMEHT 0OHOBIIsieT HannonansHyo ctpareruio ouo3zamuts 2018
rofia U CIY>KUT OCHOBOIOJIAratolUUM KOMIIOHEHTOM MO CO3[aHUI0 MHUpPa, CBOOOJHOTO OT
OHOJOTrMYecKUX KaracTpod ¢ 1enbio 3PQPEeKTUBHOTO MPOTUBOACUCTBUS BCEMY CIIEKTPY
ouonornueckux yrpos. Crpareruss MMeeT NATh IieJied W COOTBETCTBYIOLIUX 3aJad I10
YCTaHOBJICHMIO MHOTOYPOBHEBOTO IMOAXOAa K YMPABICHUIO PUCKAMU IJIsl YKpEIICHUS
OMO3aIIUThl TIPEANPUATHS, BKIIOYAas OCBEJOMJIEHHOCTh O PUCKAaX W WX OOHApY>KEHUH,
obecrieueHrne BO3MOXKHOCTEMH I OMO3AIIUTHI, YTOOBI MPEAOTBPATUTH PUCK OMOMHIIAIEHTA
U /WA CHU3UTH €ro IMOCJENCTBUSA, a TaKXe COJEHCTBUE BOCCTAHOBJIEHHIO COOOLIECTBA,
9KOHOMUKH U OKPYKaIOIIeH cpebl mociie ononniuaeHTa [14]. Jannyro CTpareruto MOXHO
YCHEIIHO NPUMEHSATh B MEXIyHApOAHOW NPAKTHKE, aJanTUPYs MOJ COOTBETCTBYIOILIHE
YCIJIOBHUSI OT/ICJIbHBIX TOCY/IapCTB.

O030p COBpPEMEHHBIX TOCTHMKEHUI pa3HbIX CTaH MUpa MO Pa3BUTHIO YIPaBICHUS
OMOJOTUYECKUMH PUCKAMH M OTBETCTBEHHOMY IPOBEACHHUIO MCCIECAOBAHMIM B HayKax O
KHU3HU MpeJcTaBiicH B PykoBopsmumx npuanunax BO3,2023 [4].
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JEKILIUSA 8.

Tema. Knaccudukauss OHOTOTUYECKUX PUCKOB W MPUHIUIBI YIPABICHUU HWMHU B
HayKax O )KU3HHU U OMOUHIYCTPHH.

Heab. Onucars OMONOrMYECKUE PUCKU U CHOPMYINPOBATH IPUHLIUIIBI YIIPaBIECHUN
UMU B HayKaX O KU3HU U OMOMHAYCTPUU

Kpartkoe cogep:kanue JeKuuu.

B PykoBomsmux npuanumax BO3, 2023 1. «I'mobanbHbIe pyKOBOIAIINE TIPUHITUIIBI
OTBETCTBEHHOI'O HCIIOJb30BaHUS MCCIECJOBAaHWN B HAyKax O JKU3HHU: CHIKCHHE
OMONIOTHYECKUX PHCKOB W YIPABICHHE WCCICAOBAHUSIMHU JBOWHOTO Ha3HaueHUs» [4]
npuBeseHa Kiaccuukanus OHMOJOTUYECKUX PHCKOB, KOTOpPBIE BO3HUKAIOT TMPH
IPOBEICHUH UCCIIEA0OBAHUI, TEXHOJIOTMYECKOM MPAKTHKE B HAYKaX O XKU3HHU (Ta0I. 2).

Ta6auna 2 — Knaccudukanusi OMOJIOTHYECKUX PUCKOB B HAYKaX O )KH3HU

buosornyeckue pucku

Onucanune

Pucku mozym 6oznuxnymo 6 pesyibmame
HenpeoHamepeHHbIX OeliCmauil.

Hanpumep, u3-3a npoucuiecTBrii, KOTOpbIE MPOUCXOIIT B
XOIe HAayYHbIX MCCIEJOBAaHUM U NPUYMHSIOT Bpex
(uHpexuus, 3a001€BaHNs WIM TPaBMBbI Yy JIIOJIEH, )KUBOTHBIX
WM 3arps3HeHHe OKpyxKarouieil cpensl). Ilpoucmectus
MOTYT IPOUCXOJUTH KaK B 1a00paTOPHBIX MOMEIIEHUIX, TaK
W 32 UX MpeJiesiaMu, HallpuMep 1pu oTOope nmpod Ha MecTax
WM B Pe3ylIbTare MHIIUIECHTOB, CBA3aHHBIX C OOpaIllcHUEM,
orbopoM mpoO, YHaKOBKOH, TpPaHCHOPTUPOBKOW U
XpaHeHneM Ouomarepuana. [losTomy BakHO oOecHeuuThH
MIOCTOSIHHYIO TIPOBEPKY M YIYYIIEHHE MEP MO KOHTPOJIO

npUdUHeHUeM 6pedd UlU NOMEHYUATbHO
HeIMUUHbLMU cnocobamu, He
npeodBUOEHHBIMU UCCAEO08AMeNEM.

pUcCKa.

Pucku mozym ObIMb céazanvl | MccnenoBaTenu  MOTYT — HOJYYUTh — HEOXHJIAHHbBIE
¢ HenpeoBUOEeHHO noyYeHHbIMU | PE3YIbTaThl BO BpeMs MCCIEIOBAaHUA M 3KCIIEPUMEHTOB,
pe3yibmamami, Komopbwie Mo2ym | HanpuMep, Cily4daliHO Obula yBeJIMYeHa BHUPYJIEHTHOCTH
NPUYUHUMb 8PeO. OCIIBI MBIIIEH B paMKax »3KCIepUMeHTa 1o Oopnbe c

MBIIIIAMH KaK BpeauTensamu [65].

Pucku  moeym  6vimb  céazamvi ¢ | Pucku Taxke MOTYT OBITh CBSI3aHBI C 3alllIaHUPOBAHHBIM
HenpeoHamepeHHbIM npumenenuem | IpUMEHEHHEM O0e3 HaMepeHus MPUYMHUTE Bpell. Hanpumep,
uccneoosanu, pesyromamol komopuix | 'MO, conepsxamuii pa3paOoTaHHBIN TEHHBIN JpaiiB, MOKET
UCNONIL3YIOMCSL CONPSAANCEHHBIMU ¢ | OBITh YMBIIUIEHHO BBICBOOOXK/IEH IOCIIE Mpoliecca OLIEHKU

n  YTBCPXKIACHUA, HO €TI0 BBIIIYCK MOXCT HAHCCTU
Here)IBI/IlleHHBIﬁ BpE€a JOJAAM, XUBOTHBIM, PACTCHUAM,
CCIIbLCKOMY XO3HﬁCTBy U COCTOAHHIO OKp}I)KaIOU_Ieﬁ CpCabl.

Pucku mozym eoznuxuymo 6 pezyibmame
VMBIULTIEHHO20 HeNnpasuibHO20
UCNONb306AHUSL  UCCIE008AHULL, 3HAHULL
Mamepuanog U HABLIKOG 6 001acmu
ecmecmeenHbIX HAYK C Yeablo NPUYUHEHUS
epeoa.

Nwmeromasics v HoBast HaydIHast HHGOPMAIUS U TEXHOJIOTHH,
paspaboTaHHbIe IS OOIIECTBEHHOrO Onara, MOTYT OBITh
HEMPaBWILHO UCTOJIb30BAHBI B MENSAX MPUYUHEHHS Bpe/a.
Hampumep, oTmpaBka THCEM, COJCpPXKAIIUX CHOUPCKYIO
a3By, B CIIIA B 2001 r. siBiseTcs Ciiy4aeM yMBILUIEHHOTO
HEIPaBOMEPHOTO HCITOIH30BaHUS OMOJOTHYECKOTO areHTa

C ICJIBIO IPUYMHCHUA BpCaa [4]
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VYnpasnenre OMOIOTUYECKUMHU PUCKAMHM UMEET BAKHOE 3HAYCHUE UIsl BCEX CTpaH,
OJTHAKO YPOBHH PYKOBOJCTBA pPa3IMYarOTCs B 3aBUCHMOCTH OT CTpPaHbl: B HEKOTOPBIX
CTpaHaX yXe eCcTh pa3padOTaHHBIC CUCTEMBI ISl YIIPABJICHUS] OMOJIOTUIECKUMH PUCKAMH, a
JPYyTUE PACCMATPUBAIOT BO3MOKHOCTB Pa3padOTKH HOBBIX CUCTEM WJIHM HCIIOJIb30BAHUS YHKE
umeromuxcs. [[ppuMeHeHune moIxo0A0B T0JITOCPOYHOTO TPOTHO3UPOBAHHMS, TAKUX KaK MTOUCK
UH(pOpMAIMK B PA3TMYHBIX UCTOYHHKAX WM OICHKA CIICHAPUEB, MOXKET ITOMOYb 3apaHee
BBISIBJISITH HOBBIE TEXHOJIOTUH U TIPOOJIEMBI, CBOCBPEMEHHO PEarupoBaTh HA JIOCTH)KECHUS B
HAay4YHBIX MCCICIOBAHMIX U TEXHOJIOTHUAX, Pa3padaThiBaTh COOTBETCTBYIONINE MEXaHU3MBI
yrpasieHus [4].

B Hacrosimee Bpemst He CyIIECTBYET €IMHOTO M01X01a K 3(h(HheKTUBHOMY YIPaBICHUIO
OMONOTMYECKMMHU PUCKaMH, OSTOT TIPOLECC HBOJIOIHOHUPYET, HO MpEAararoTcs
OIIPE/ICIICHHBIC PYKOBOISIINAE TIPHHIIUIIBL.

PykoBojsiiie TPUHIMITEI  WCIOJB3YIOT KOMIUIEKCHBIA TIOJIXOJA  YIPAaBJICHHUS
OMOJIOTUYECKUMU PUCKAMU, CBI3aHHBIMU C TIPOBEICHUEM HCCIICIOBAHUN B HAyKaX O )KU3HH,
OT MPOUCIIECTBUA U HENMPETHAMEPECHHBIX JACHCTBUHN J0 YMBIIUICHHOTO HAHECCHUS Bpeaa

(puc. 1).

0100€30MaCHOCTb,
Omo3amuTa B JJa00OPaATOPHBIX YCJIOBUAX

OcHOBHbIE
MPUHITATIBI
HAJIeKHOI 0 HA/I30P 32 UCCIeT0BAHUSIMH
yr[paBJIEHI/IH ABOUHOI'0 HASHAYCHUA
OMOJIOTHYeCKUMHU
pucKaMu

co31aHne Ha0opa HHCTPYMEHTOB U
— MEXaHN3MOB JIJIsl YCTPaHEeHHs
CYIIeCTBYIOIIHUX M HEHM3BETCHBIX PHCKOB

Pucynok 1 — I[Ipunimmne! ynpaBiieHUst OMOJIOTHIECKUMU PUCKAMU

Mexanu3sm  0€30MaCHOr0, HAJEKHOTO W  OTBETCTBEHHOI0  YNPABJIEHUSA
OMOJIOTHYECKHUMH PUCKAMHU JI0JKEH ObITh: KOMNIEKCHBIM, YRPEHCOAIOWUM, ZUOKUM,
HaoexcHvim u IPpekmuenvim. O peanusanuyd BCEX KOMIIOHEHTOB TaKOTO MEXaHU3Ma
CTYICHTBI MOTYT y3HaTh B paznene 4.2 nuzydaemoro gokymenta BO3, 2023 r. [4].

[ToTeHUMANIbHBIA BpEN, CBSI3AHHBIM C MPOUCHIECTBUSIMU, HEMPEIHAMEPEHHBIM HIIH
YMBIIUICHHBIM HEHAIEKAIINUM UCIOJIb30BAHUEM UCCIEOBAHUM U TEXHOJIOTUN B HAYKaX O
JKW3HU, MOXKET BO3HHMKATh Ha MPOTSHKEHUM BCETO XKW3HEHHOTO IMKJA KCCIIEI0BaHUM.
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CrnenoBaresibHO, MEpbI MO YIPABJICHUIO JOJKHBI MPUHUMATHCA HA MNPOTSHKEHUM 10 U
BO BpeMsl pa3paOOTKH KOHIICTIIIMH HMCCIIEI0BATEIHCKOTO MIPOCKTA, MPU Moaue 3asiBOK Ha
(dbUHaHCUpOBaHWE, NPOBEACHUU UCCIEAOBAHUS, a TaKke MyOauKaIluyu, NepeBoAe M
NPUMEHEHUHU pe3yibTaToB [66]. PHckr MOTYT BO3HHMKATh B Pa3JIMYHBIX YCIOBHSX, B TOM
YHUCJIE B CEKTOPE UCCIIEI0BaHUM, HAIPUMED, B YHUBEPCUTETAX, HAYYHO-UCCIEA0BATEIBCKUX
WHCTUTYTaX, [ICHTPaX U APYTUX OpraHu3aIusax, GuHaHCUPYEMbIX TOCYIapCTBOM, a TAaK)KE B
KOMMEPUYECKOM CEKTOpe, Hampumep, B (apMaleBTHYECKUX W OHMOTEXHOJOTHUYECKUX
KOMIAHUAX, Ha MNPEANPUIATHAX OUOMHIYCTPUU M JlabopaTopusx OHO3aIIUTHI,
pa3padaThIBAIOIINX MEPHI METUITMHCKON 3aIUTHI, a TAK)KE IyTeM cOopa o0pasiioB BO BpeMs
BCIOBIIIEK 3a00JIeBaHUW M TMOJIEBBIX HCCIEeNOBaHUN. PUCKM Takke MOTryT BO3HUKATh
B JJa0OpaTOPHSX, IJIE BBIMOJHAIOTCS 00paboTKa U aHAJIN3 00pa3IloB, B3SATHIX y JIOJICH UIH
KUBOTHBIX. TakuMm 00pa3oM, B YIPABICHUU OHOJOTMYECKUMH PHUCKAMH JOJDKHBI
y4acTBOBATh pPa3JIMYHbIE 3aMHTEPECOBAHHBIC CTOPOHBI, BKJIIOYAs YYEHBIX U HX
yUpexKJIeHUs, (UHAHCUPYIOIIME  OpraHu3aliy, MPaBUTEIbCTBA, PEAAKTOPHl U
U3/1aTeNIbCTBA, TPAXKIAHCKOE 0OIIECTBO, OOIIECTBEHHBIC MPO(ECCHOHAIBHBIE COOOIECTRA,
HarpuMep Accoluaiuy 1Mo 0€301MacHOCTH U JIp.

Eme onuH puck, KOTOpbI HEOOXOAMMO YYHUTHIBaTh, CBSI3aH C uHGpodemueil,
HEJIOCTOBEpHOUN mHpopManueit u ne3uHdopmManreit 00 UCCIeIOBaHUSX U TEXHOJIOTHUSAX B
00JIaCTH HayK O »KU3HHU, KOTOpas MOXKET pacrnpocTpaHsiercss B ¢pusnyeckoil u nudppoBoit
cpene, B TOM 4ucie yepe3 IHTepHET U COlUaIbHBIE CETH.

bopr06a ¢ unoaemueii u pearnpoBaHue Ha OMaCcEHUs, BOIPOCHI U MOTPEOHOCTH JIFOACH
B MHGOpPMAIlMU B HY)KHOE BpeMs, B IpaBWJIbHOM (opMaTe W C MOMOIIBIO MPaBHIBHBIX
KaHaJOB M YCJIYr YyMEHBIIAT BpPEIHOE BO3JCUCTBUE, KOTOPOE PaCHpPOCTpaHEHUE
HEJIOCTOBEPHOM MH(MOpMaLIUK U 1e3uH(POpMALIKN MOXKET OKa3aTh Ha OOIIECTBO.

Hannexaree pykoBOJICTBO B LIEJISIX OTBETCTBEHHOT'O UCITOJIb30BAHUS UCCIIEIOBAaHUN B
HayKaX O JKM3HM WU OHOMHIYCTPHH BJCYET 3a COOOW MPOTHO3UPOBAHHWE PHUCKOB H
CIOCOOCTBYET OBICTPOMY pEarupOBaHUIO cHCTeM yrpasiicHus [67]. [lo Mepe pa3BUTHS HAyK
0 JKM3HH M OBICTPO HU3MEHSINIerocs jaHamadTa PUCKOB [JIi CUCTEM YINpPaBJICHUS
HEOOXOJMMO pa3padaThiBaTh THUOKHE, YIPEKIAIOMMUE U YCTOWYMBBIE PYKOBOJSIINE
MIPUHIIUIIBI, BKJIFOYAIOIIME WTEPATHBHBIC MPOIECCHl B IENAX PETYJIIPHOU MEePEOLICHKH
HOBBIX TEXHOJIOTHM, TMOCPEACTBOM KOTOPBIX MCCIEIOBaHUS B HayKaX O J>KU3HM H
OMOMHAYCTPUU MOTYT CO3/1aBaTh PUCKHU.

[lopToMy ynpaBjieHHe PUCKAMHM B HAyKax O KU3HU U OMOMHAYCTPUM — ITO
JAMHAMHUYHBIA TPOLECC, HU3MEHSIONIMKCH MO0 Mepe CO3JaHMsl HOBbLIX 3HAHUN U
TEXHOJIOTUii, U3MEeHEeHN B 00IIeCTBEHHOM PA3BUTHM U OKPY:KAIOIIEH cpefe.

B mnyb6mukammum BO3 2021 r. «PemakTtupoBaHue TeHOMa 4YEIOBEKA: MEXaHU3M
ynpasicHus» [68] ompeneneHo HECKONBKO KIIIOYEBBIX JJCMEHTOB  HaJJIC)KAIICTO
PYKOBOJICTBa HOBBIMU M TOSIBJISIFOIITUMUCS TEXHOJIOTHUSIMU, KOTOPHIE MOTYT IMPUMEHSIThCS
JUTs1 YIIpaBJICHUSI OMOJIOTUUECKUMU pruckamu (puc. 2).
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HAJVIEZKAIHEE PYKOBOJACTBO

WUTEpPaTUBHBIM,
HEIPEPBIBHBIN
porecc

YKPCIUICHUEC

JIOBEPHUSI

0OIIIECTBEHHOTO

AOCTYII K pecypcam,

MMOoTCHUHUAJly U
3HaHUAM

LIEHHOCTH, ITUYECKUE
YCTaHOBKH U
MPUHLIUIIBI

|

MEXaHU3MbI
PETyIIpHOTO
HepecMoTpa
TEXHUYECKHUX,
MIPAKTUYECKUX U
TUYECKUX

|

JIaIa,
OTIPEIETISIFOLIIE

IMMOJINTUKY, OEJIar0T

[IPO3paYHbIN U
OTKPBITHIA BBIOOP

|

oOy4yeHue U
paciupeHue
BO3MOKHOCTEH
Hay4YHBIX COOOIIECTB

# 0011ecTBa

|

00IIIECTBEHHOE

JIOBEPHE U yUCT

Pa3HBIX TOYEK
3peHuUs

pa3paboToK u
HU3MEHEHUI

J J J

PucyHnok 2 — DneMeHTbhI HaJIJIekKaIIEro pyKOBOJICTBA IJIs YIPaBIE€HUsI OMOJOTHUECKUMHU
pUCKaMu

OmyTumoi npoOaemMoii B ypaBieHUH OUOJIOTMYECKUMU PUCKAMU SIBJISIETCS ILIUPOKO
pacnpoCcTpaHEHHOE OTCYTCTBHE IMTOHUMAHUS TOTO, YTO paboTa B 00JACTH HAYK O KU3HU U
OMOMHIYCTPUU MOXET MMETh IMOTEHLHA] ABOMHOrO NPUMEHEHUS, ObITh HENPaBHIBHO
UCIOJIb30BaHa, YTO MOXKET MPUBECTU K PUCKY AJIs 30POBbs U 0€30IaCHOCTU HACEJeHHUs,
OKpyXarmeh cpenpl. OTCyTCTBHE OCBEJOMIIEHHOCTH —O0XHIAEMO,
OMOJIOTMYECKUE PUCKHM YacTO HMTHOPUPYIOTCS WM HEJOOLEHUBAIOTCA KaKk B Y4E€OHBIX
nporpaMmax, Tak W B IIPaKTUYECKOM OOydYeHMM Ha paboueM Mecte. [loatomy BakHa
3aMHTEPECOBAHHOCTh BCEX CTOPOH, BOBJIEYEHHBIX B 3TOT MPOILECC, OT COTPYIHUKOB
nabopaTopuii, pyKOBOAMUTENIEH HAyYHBIX OpPTraHU3AMN U TPEANPUATANA OHOUHIYCTPUH,
IIpenoaBareyeil 1 pyKOBOACTBA YHUBEPCUTETOB J0 MPEACTABUTENEH BIACTU U HACEIEHUS
pa3Hbix cTpaH. COBMECTHbBIE YCTPEMJIEHHUS 3aMHTEPECOBAHHBIX CTOPOH B COYETAHUM C
OCBEJIOMJIEHHOCTH,  0Opa3oBaHHEM,  OOYy4YEHHEM,
KBAIM(PUKALHUUA U KYJIbTYPHBIMU CIBUTaM, OyAyT UMETh OOJbIIOE 3HAUEHUE JIJISl PEILICHUS
ATOM IPOOIEMEL.

YUYUTBIBAasA, YTO

ITOBBIIIICHUEM ITOBBIILICHUECM
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JEKLIUSA 9.

Tema. Yrpasnenus OMopuckamu B JIaDOPaTOPHON MTPAKTHUKE.

Heab. IIpoanammsupoBate I1SO 35001:2019 «VYmpaBnenue OMOpUCKAMHU s
7abopaTopuil M JIPYTUX CBSI3aHHBIX OpPraHU3alMi» U Mepbl MO0 KOHTPOJIO OHOPHCKOB,
BKJIFOYAsl HAJIEKALIYI0 MHUKPOOMOJIOTHUECKYIO MpakTuKy u mnpoueaypsl (HMIIII),
o0ydeHue nepcoHasna.

Kpatkoe conep:kanue JeKUuu.

B nacrosiee Bpems nectByeT MexayHapoaabiid ctanaapT 1SO 35001 «YnpaBJiienue
OMopuckamMu AJsi JadopaTopuili M APYrUX CBA3AHHBIX OPraHU3ALMII», NPUHATHIA B
2019 r., KOTOpBHIN NOMOJHUI U MOAUPUIMPOBAT (YHKUUOHUpPYIOMUA paHee CTaHmapT
CWA 15793 « VYmpaBineHue mnabopaTOpHBIMM OHOpPUCKaMK», pa3pabOTaHHBIN
EBpomnelickuM komuTeToM 10 ctangaptusanuu B 2008 . [69, 70 ].

ISO 35001:2019 ocHOBaH Ha CUCTEMHOM MOAXO/IE, KOTOPHIN YCTAaHABIUBAET NPUHYUNbL
ynpasieHus Ouopuckamu, no3eoNAuwUe 1A00PAMOPUsIM U  CEA3AHHLIM C  HUMU
VupedcoeHUusIM 00Cmuyb c8oUX yeell 8 ooaacmu ouobe3onacHocmu U OUO3AUULEHHOCTIU,
onpeoensiem OCHO8HbIE KOMNOHEHMbl CMPYKMYpPbl CUCMEMbl YNpasleHus Ouopuckamu,
KOmopule 00JIHCHbL ObIMb UHMe2PUPOBAHbL 6 0OUee ynpasieHue 1abopamopueil unu opy2ou
CBA3AHHOU Op2aHu3ayuel, eKIYds cmpame2uio U niaHuposanue, ynpasienue, npoyeccyl
omuemHoCcmu, NOJIUMUKY, UYEHHOCMU U KyIemypy O0uobe3onacHocmu,; onucvléaem
KOMNJIEKCHbIN ~ npoyecc  2¢pgexmusnozo  ynpagienus  OUOPUCKAMU,  KOMOPbLLL
KOHMPOAUpyem, cmaeuaem nocieocmeus(eciu Heooxooumo), u, 8 yeiom, CHUdMICaem pucku
OU0be30naACHOCMb U OUO3AUUWEHHOCTU, U NPEe00CMABIsem PYKO8OOCMBO N0 BHEOPEHUIO
U UCNOTIL30BAHUIO CIAHOAPMA.

ISO 35001:2019 coctout m3 10 pa3nenoB W COOTBETCTBYIOMIMX ITO/APA3AEIOB: HOPMATHBHBIE
CCBUIKH; TEPMHUHBI M OINPEENCHNUs; TIOHMMaHHe KOHTEKCTa OpraHM3alliH, MOTPEOHOCTeH M OKUJAHHN
3aWHTEPECOBAHHBIX CTOPOH, CHCTEMa YIPABICHUS OHOPHCKAMHU; PYKOBOJCTBO, TIOJIMTHKA, PONHA H
00S53aHHOCTH; IIETM YIPaBICHHUS OMOPUCKAMH W ITUIAHUPOBAHWE WX JOCTIDKCHHH, OIEHKA M CHIDKCHHE
pHucKa; HeoOXxoauMmasi TOJJIep)KKa Ha YPOBHE PECYpCOB, OXpaHbI TPy/Aa, KOMIIETEHTHOCTH ITI€pCOHAIA,
o0y4yeHus: ¥ WH()OPMUPOBAHHOCTH, BEACHHS JOKYMEHTAllMW, JIMYHAs OE30MacHOCTh M KOHTPOIb
MOCTABIIMKOB; ONEPAIIIOHHAS JIeSITeIbHOCTb, €€ TUIAHUPOBAHNE H KOHTPOJIb, TEXHUUECKOE 00CITy)KUBAHHE
000pyIOBaHUs, HHBEHTApHU3ALUsI OMOMaTepHaioB, pu3ndeckas 0€30MacHOCTh, CPECTBA MHANBUIYaTbHON
ammthl (CU3), obpamenne ¢ orxomamu, pearupoBanue Ha YC, TpaHCIOPTHPOBKAa OHMOMATEPHAIOB;
OlLleHKa (P (PEKTUBHOCTH, BKJIIOYass MOHUTOPUHT, U3MEPEHHE, aHAIM3 U OIICHKY, a TaK)Ke BHYTPECHHHH
ayIUT W aHaJlW3 CO CTOPOHBI PYKOBOJCTBA; YIy4YIICHWE, WHIHMICHT, BBISBICHHE HECOOTBETCTBHHA H
KOPPEKTUPYIOIINE AEUCTBHSI, TOCTOSAHHOE ynyuuieHue [70 ].

Cucrema ympaBieHuss OWOpUCKaMHM MocTpoeHa Ha KoHIenuuu mnoCTOSHHOIO
YAY4YILIEHUS MMOCPEACTBOM HMKJIA IVIAHUPOBAHMS, PeaIu3aliy, AaHAJIU3Aa U YIy4YLIeHus
NpoueccoB M AeHcTBHil, u3BecTHOro kak Mopeab «Ilnanupyii-/lenaii-Ilposepsii-
HeitctByit» (PDCA). Monens PDCA — 310 UTepaTruBHBIN NPOLIECC, ETO MOKHO IPUMEHATH
KaK K CUCTEME YIIpaBJIeHUs OMOPUCKAaMU, TaK U K KaKJIOMY OTAEIbHOMY €€ KOMIIOHEHTY. A
UMEHHO:
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— naauupyii: YCTAaHOBUTE 1I€JIM, MPOTPaMMbl M TPOLIECCHl, HEOOXOAUMBIE IS
JNOCTH)KEHMSI PE3yJbTaToOB B COOTBETCTBUM C TMOJUTUKOM YIpaBieHUsT OUOpUCKaMU
OpraHu3alyy;

— denail: peanu3ynTe MpoUecChl B COOTBETCTBUU C IIJIAHOM;

— npoeepAll: MOHUTOPUHT U WU3MEPEHHE JCATEIBbHOCTH U MPOLIECCOB B OTHOIIEHUH
MOJIMTUKKU  YNpaBJICHUsT OWOpPUCKAMU W TMOCTaBJICHHBIX Ielieid, HHPOPMUPYHTE O
pe3yJpTarax;

— Oelicmeyil:  TPEANPUHUMANTE  JIEMCTBUS 1O  IMOCTOSHHOMY  YJIYYIIIEHHUIO
3G(dEeKTUBHOCTH  yOpaBlieHUs OUOpPUCKAMU Il JOCTIDKEHMSI  TIPEJIoJiaraeMbIX
PE3YJIBTaTOB.

KaroueBbie (pakTOpbI NPH CO3TAHUN ¥ BHEIPEHUHN CHCTEMbI YIIPABJIEHUs OMOPUCKAMMU:

— 00s13aTe/IbCTBA PYKOBOACTBA OPraHU3ALMMN: obecneuums adeKk8amHvle pecypcvl, ONpeoensms
npuopumemsl u cooouams 0 NOAUMuUKe 6U0Oe30NACHOCMU U OUO3AUWUWEHHOCMU, YCMAHOBUMb 0HCUOAHUS
8 OMHOWeEeHUU 3PphekmusHocmu U uUHmMezpupo8ams ynpagienue OUOPUCKAMU 80 6Ce NOOPA30eLeHUs.
opeanuzayusi; Onpeodenams NPUYUHbL  UHYUOEHMO8 U HEeCOOMBEmMCmeUutl U npeoomepaujams ux
nogmopenue, onpeoerumy 603MONCHOCIU CUCTEMbL YRPABTeHUs OUOPUCKAMU O/ YIYYULeHUS,

— COCPeNoTOYbTECh HA  TMOCTOSIHHOM  YJIYYIIEHHMH  4TOOBI:  coeramv  NOCMOSHHOE
COBEPUIEHCMBOBANUE — NPOYecca YNPAGIeHUs OUOPUCKAMU NPUOPUMEMOM OJi KAHCO020 COMPYOHUKA
oOpeaHuzayuu;, UCNONBL308AMb  NEPUOOUYECKVIO OYEHKY NO KpumepusM puckd, YCmaHOBIeHHbIM
opeanuzayueu, Oisl GblAGNeHUs oOaacmel Oas NOMEHYUANbHO2O YIAVUUIeHUs, NOCMOSHHO NOSbIUAMDb
appexmueHocms U pe3yIbmamusHOCHb NPOYEcco8, NPEONnPUHUMAMb KOppeKmupylowue Oetcmeus 6
OMHOUIeHUU HeDe30NACHbIX Oelicmeull U NOOWPAMb NPOPUIAKMUYECKUe MEPONPUAMUS, NPEO0CMABUMb
PAOOMHUKAM Op2aHU3AYUU COOMBEEmMcmayuiee 00pazosanue U N0020MosKy 0 NOOOEPHCKU DUOPUCKO8
VIPAaeieHus, 8KAIYAsL MEMOObL U UHCMPYMEHMbl NOCMOAHHO20 YIVYULeHUs, YCMAHO8UMb Mepbl U Yeau 05
VAVHUWEHUs, U RPUSHAMb VIyYuleHUe.

Cucrema ympaBieHus: OMOpUCKaMH B Jaboparopuu JTOKHA ObITh 3aUKCHpOBaHA B
[lonuTHKe, MOANMMCAHHOW PYKOBOAUTENIEM OpPTaHU3AIMH, KaK IMOKa3aHO B JIOKYMEHTE
«[lonmutuka ympaBiaeHWss OWOJOTHYECKUMHU pHUCKaMH Ha TeppuTtopun LleHTpanbHOi
pedepenTHo Taboparopun» Pecniyonuku Kazaxcran, 2021 1. [71] u netanbHo pa3paboraHa
B COOTBeTCTBYyomIei [Iporpamme, CTpyKTypHpOBaHHON COITIACHO OCHOBHBIM paseiam
ISO 35001:2019.

OddextuBHoe (yHkuMOHUpoBaHUE IIporpammsl ympaBieHHs OUOPHCKAMHU IS
nabopatopuil U JAPYrUX CBA3aHHBIX OpPraHU3alWil 00ECIEUUBACT: HAOIedcauwjuil yuem u
KOHMPOJIb PUCKOS, CEA3AHHBIX C OUONO2UYECKUMU A2eHMAaMU, KOMOpble UCNONb3VIOMCS 8
Opeanu3ayuu, co CMOPOHbL BbICULIE20 PYKOBOOCMEA, ONpeoeneHue, OYeHKY, KOHMpOlb U
CHUDICEHUE B8CEX PUCKOSB, CEA3AHHBIX C pabouell 0esimenbHOCMbIo, 00 NPUEMLEMO20 YPOBHSL,
6HeOpeHue U pe2ylapHblll KOHMPOLb NPAKMUKU U Npoyeodyp, HeobX0OUMbIX OJisi KOHMPOJis
PUCKO8, C yenvblo obecneyeHus ux HNOCMOAHHOU 3PhekmusHocmu u aKmyaibHOCMuU,
pazpabomxy cmpykmypul OJisi COOMBEMCmayuje2o 00y4eHUus compyOHUKO8 Memooam
ouobesonacHocmu U 0C8e0OMIEHHOCMU O Ouosawume; 4emkoe onpeoenenue poneti u
00513aHHOCMEl 8Ce20 NEePCOHANd;, NpugeodeHue OessmelbHOCMU 6 001acmu YHpaeieHus.
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buopuckamu 6 1ab6opamopHbIX YCI08UAX U CEA3AHHBIX C Hell NOAUMUKU U Npoyeoyp 8
coomeemcmeaue ¢ HaYuoOHAIbHLIMU U MENCOYHAPOOHBIMU PYKOBOOCEAMU U HOPMAMUBAMU.

Cozmanne Komutera mo ympasieHuI0 OuopuckamMu M HaszHaueHHe KoHcynbraHTa
(OTBETCTBEHHOI'0) MO JIAaHHOMY BOIIPOCY, HAyYHO OOOCHOBAHHBIA MOJXOJ K peayn3aluu
[IporpamMMbl Hapsay C TOCTOSHHBIM HH(DOPMHUpPOBaHHEM, OOyYE€HHEM U Pa3BUTHEM
KyJabTypa OM00€30MacHOCTH MepCOoHaNa CTaHYT HAJEKHOW OCHOBOU Il (hOpMUPOBAHUS
BHYTpPEHHEH HHCTUTYLIMOHAILHOM Cpe/Ibl JabOopaToOpun, TOTOBOM K YCTIEITHOMY BHEIPEHUIO
MEXIYHapOIHOIO CTaHIapTa.

ISO 35001:2019 onpenenser TpeOoBaHUS K YIPaBICHUIO OMOPHUCKAMU OPTaHU3alUH
HE3aBHCHMO OT €€ MaciTada — YHHBEPCHUTETCKOW JTabopaTopuu W/WiaN TPEINpUATHS B
OMOUHYCTpUHU, MEUIIMHE, BETEpUHAPUH, (PUTOCAHUTAPUU U T.J.

COBOKYIHOCTh MEp MO KOHTPOJIO pucKa (puc. 3), KaKk HEOThEMJIEMOM YacTu
0100Ee30MacCHOCTH B JJAOOPATOPHBIX YCIOBHUSIX Ha OCHOBE MEXIYHApOJIHBIX CTAaHAAPTOB U
TIepeIOBOM MTPAKTUKHU U3J10KeHbI B PykoBoacTtee BO3, 2022 [12].

MEPBI 10 KOHTPOJIIO BUOPUCKOB

* HaJJIeKALAsE MUKPOOHOJIOTHYeCKAs MPaAKTUKA U mpouenypbl (HMIII)
* KOMIIETEHTHOCTb M 00y4eHHe MePCoHAJIA

* IPOCKTHPOBAHME YUPEKICHU I

* MOJIyYeHHUe, XpaAHeHHe U TPAHCIIOPTHPOBKA 00pa31oB

* JeKOHTAMHUHALUS U YTHJIU3AIHUA 0TX0/10B

* cpeacTBa MHAUBUAYAJIbHOM 3amuThl (CU3)

JJaboparopHoe 000py10BaHuUE

* pearupoBaHHe HA YPe3BbIYANHYIO CUTYALUMIO/MHIMAECHT

oXpaHa Tpyaa

Pucynok 3 — Mepsbl 1o KOHTPOJTIO OMOPUCKOB

Heo6xoaumo pa3paboTaTth COOTBETCTBYIONIYIO JOKYMEHTAIMIO, HATIPUMED, HJIAH NO
ouozawume u cucmemy Oocmyna 6 J1abopamopuro, CmaHoapmuvle ONnepayuoHHbvle
npoyedypul (COII) paznuunsix 1a60pamopHbix NPOYeccos; NPocpammy no YnpasieHuro u
00yUeHUI0 Nepconana, niaH no NPOEKMUPOBAHUIO YUPEHCOeHUll, NIAH 3aKYNKU, YCIMAHOBKU
U 00CayHcUBanUs 1a00pamopHo20 000pyO008aAHUs, CUCMEM) YNPABIEHUS 3aANUCAMU U
OOKYMEeHmamu, cucmemy OeKOHMAMUHAYUU U YIMUTUSAYUU OMX0008, NIAH peasuposaHue
HA 4Ype38bluaiHyI0 CUMYAYUo/UHYUOEHM, NAAH KOMMYHUKAYUU, NPOSPAMMY NO OXpaHe
mpyoa, a makice 00IHCHOCHHbBLE UHCIMPYKYUU NEPCOHANA PA3IUYHBIX YPOBHEI.

BonpminHcTBO  yTabopaTOpHBIX ~ pabOT  MPOBOJIUTCA  COIJIAaCHO  OCHOBHBIM
TPeOOBAHUSAM WJIU C IPUMEHECHUEM YCHJIEHHBIX MeP M0 KOHTPOIK OnopuckoB. OmHAKO
B HCKJIOUUTEJIBHBIX OOCTOSTEIHCTBAX OILIEHKA OWOpPUCKAa MOXKET TMOoTpeboBaTh
UCITIOJIb30BaHUS 00BEKTA, HA KOTOPOM MPUMEHSIIOTCS MePbI 0 MAKCUMAJIbHON U301 MU
JIJIs KOHTPOJISI OUY€Hb BBICOKHX PUCKOB JIJIsl TTIepCOHaja U oOIeCTBa.
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[lepemoBoii OMBIT OMHUCHIBAET MOBEICHUE, KOTOPOE HEOOXOAUMO JIsl OOecTieueHus
0€30IacHBIX METOJIOB PA0OTHI U KOHTPOJISI OMOJIOTUIECKUX PUCKOB: 3aNpeujeno XpaHums 8
nabopamopuu €0y u HANUMKUY, A MAKdHce TUYHbLE 8eUU, MUIAMETbHO MblMb PYKU Men1ou
NPOMOYHOU 80001 C MbLIO, neped U nocjie pabomsl ¢ OUOIO2ULECKUM MAMEPUANIOM U/UIU
HCUBOMHBIMU,; COONIOOAMb OCMOPONHCHOCHb 8 00PAWEHUU C JIe2KOBOCHIAMEHAIOWUMUCS
mamepuanamu,; neped 6Xo00M 8 1abopamopuio HyJHCHO YOeOumscs, 4mo mecma nopesos
UMY YY4ACMKU NOBPEHCOEHHOU KOMCU 3AaKpblmbl, a maxdce y0eoumvcs 6 HAIuduu
00CMAamo4H020 KOIU4ecCmsa 1abopamopHo2o 000py008aHust U pAcXoOHbIX MAMEPUAIOs,
exatouasn peakmusvl, CHU3 u oesunguyupyrowue cpeocmea, obecneuumsv 0Oe30nACHOE
XpaHenue pacxoOHbIX MAmMepuaios 6 coOOmeEemcmeuu ¢ UHCMPYKYUsMU no XpameHuro, d
maxoice  HAONeHCawyro MAapKUpoBKy 6cex OUOOSUYeCKUX A2eHMO8, XUMUYECKUX U
PAOUOAKMUBHBIX MAMEPUANO8, 3AUUMUMb NUCbMEHHble 0OKYMEHMbl OM 3a2PA3HEeHUs. C
NOMOWDBIO  NIACMUKOBLIX NOKPLIMULL, CAeOUmb 3a mem, 4modvl paboma GulNOJHANAC
aKKypamuo u 6e3 cnewiku, He pabomamv 6 COCMOAHUU YCMANOCMU, NOO0ePIHCUBAMD
NOPSIOOK, YUCmomy 6 pabouell 30He; 3anpeuyaemcst UCNOIb308aMb HAYUHUKU, KOMOpbLe
MO2ym  noMewiamsv YCIblUAmMb CUSHANBL  Mpegocu 000py008anus Ui 00beKma,
8030€pIHCUBAMbCSL OM UCNONBb308AHUSL NOPMAMUBHBIX JJIEKMPOHHBIX YCMPOUCME, eCliu MO
He mpebyemcsi ¢ Yenvio 8bINOIHEeHUs. 1aDOPAMOPHBIX NPOYEOYP, CHUMAMb YKPAULEHU
KOmopble Mo2ym Nnopeamsv NepuUamKy, JIeeKO 3aApA3SHUMbCA UMW CMAamb UCHMOYHUKOM
pacnpocmpanerus ungexyuu u op.

OcHoBHbIEe TPeOOBAHUS — COBOKYITHOCTb MEp IO KOHTPOJIIO PUCKA, KOTOPbIE SBJISIOTCS OCHOBOM U
HEOThEMJIEMOI YacTbi0 6M00€30MaCHOCTH B 1a00PATOPHBIX YCIOBUSIX.

Hapaexamas mukpoounosiorndyeckas npaktuka u npoueaypbl (HMIIIT) — naGop craHgapTHBIX
OTIEPALIMOHHBIX MPAKTUK U MPOLEAYP HWIN KOJAEKC MPAKTUKH, IPUMEHUMBIH KO BCEM BUJaM JeSTeIbHOCTH
¢ 6uonornueckumu arenramu. HMIIII ciy>kuT 71st 3a1dThl COTPYTHUKOB JIA0OPATOPHH M COOOIIECTBA OT
UHQEKINH, TPeAOTBPALCHUs 3arpA3HEHUS OKPYXKaoLIei cpeibl U 00ecredeHns 3alUThl TPOAYKLIUH MIPH
BO3JIEMCTBUHU W/HAJIH BHLICBOOOXKIEHNS OMOIOTHYECKUX ar€HTOB.

CranpapThsblie onepannonHbie npoueaypsl (COII) — Habop neTabHO 33J0KYMEHTUPOBAHHBIX U
IIPOBEPEHHBIX IOLIATOBBIX MHCTPYKIMM, OMUCHIBAIOIINX MPOLECC BBIMOIHEHHS J1a0OpaTOPHBIX padoT U
nporenyp Oe30macHbIM, CBOEBPEMEHHBIM M HAJEXKHBIM 00pa3oM B COOTBETCTBHUHM C IOJMTUKOM
YUPEKACHUS, TEPEeOBOH NPAKTUKONH M MPHUMEHSEMBIMH HAIWOHAJIHHBIMH WM MEXIYHAPOIHBIMHU
HOPMAaTHUBHBIMU MOJIOKEHUSIMHU.

YpoBenb Ounosornyeckoii oesomacHocru (Biosafety level, BSL), unu ypoBeHb 3ammThl OT
NATOreHOB, MPEACTaBIseT co00M HabOp Mep MPEeIOCTOPONKHOCTU MO OMOIOTHYECKOMY CAEPKUBAHUIO,
HEOOXOIMMBIX JUIS U30JISAIUH OMIACHBIX OMOJIOTMYECKUX areHTOB B 3aKPHITOM JIJAOOPAaTOPHOM ITOMEIIEHHUH.
YpoBHU CEpKUBAHMS BapbHPYIOT: OT CaMOT0 HU3KOTo ypoBHs Ouobe3omacHoctu 1 (BSL-1) go camoro
BeICOKOTO ypoBHS 4 (BSL-4). ITogpoOHO 0 TpeOoBaHMSAX K YPOBHSIM OHOJOTMYECKOH Oe30macHOCTH
naboparopuii B PykoBonctee BO3, 2004 r. [17].

Texunueckue npouenypsl HMIIII MmoO3BOJAIOT MUHMUMU3UPOBATH BEPOSATHOCTH
NEPEKPECTHOTO 3apaKEHUS W TMOMOTalT NPEeJOTBPATUTh BO3ACHCTBHE OMOIOTHYECKUX
areHTOB Ha COTPYIHUKOB Jab0OpaTopuu, N30€KaTh UHIIUACHTOB:

— IpeIOTBpAIlleHUE BIbIXaHUSI W TOMNaJaHusi OMOJOTMYECKUX areHTOB B OpPraHU3M
NepcoHaja U KOHTaKTa C KOXKEH U Illa3aMu: MUHUMUZAYUS 00PA308aHUS AIPO30IEl U Kanelb
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npu obpawenuu ¢ oopayamu npu Cciuge U3 NUNemox (UCNOIb308AHUE NUNEMOK-
asmomamos), nepemewiusanuu,; Haonexcawue ucnoavzosanue CHU3 u op.,

— MPENOTBPAIICHUE BBEICHUS U PACIIPOCTPAHCHUS OMOJIOTUICCKUX areHTOB: 3aMeHd
CMEKNAHHOU NOCYOblL HA NAACMUKOBYI0, MUHUMUZAYUSL PUCKA, C8A3AHHAS C UCTIOIb30BAHUEM
wnpuyes, u2i, amnyi, Opyeux KOMOWUX HpPeoMemos, HeObIOWUXCS — YMUIUSAYUOHHBIX
KOHMeUHepos, HAONeHCAWas MAPKUPOBKA BCeX OMX0008, O0eKOHMAMUHUPOBAHUE BCeX
pabouux nogepxHocmeu noO OKOHYAHUU pabom u 6 ciayyde paziued mamepuana
COOMBEMCMBYIOUUMU OE3UHDUUUPYIOWUMU CDEOCEAMU U OpP.

MepblI 110 YCHIICHHEO KOHTPOJISI OMOPHUCKOB i MAaKCUMATBbHOM W30JISIIIUH TPETIOIaraoT
oonee xectkue TpedoBanus k HMIIIL, ¢ koToppIMH MOKHO 03HAKOMHUTBCS HAa CTPaHHUIAX
[Ipaktuyeckoro pykoojactea BO3, 2022 r. [12].

YesoBeuecknii (pakTop ¥ HU3KHI YpPOBEeHb TEXHHMYECKHMX HABBIKOB MOTYT
NMOCTABUTH MOJ YIrpo3y camble JIy4lllde CPeIcTBa 3auThl. B 3Toif cBs3m, oOyueHne
NIepCOHAA SIBJISICTCS BaXKHBIM JJIEMEHTOM YIIPaBJIICHUS OMOPHCKAMU B JIAOOPATOPHOM
npakTuke (Tadin. 3).

Tabauna 3 — OO0yueHue COTpyIHUKOB J1Ta00paTOpUHU

OO0yuenue

OxBaTbIBaeMblie 00J1aCTH

Obuwas o3HakomumenbHas u
ungopmayuonnas
noo2omoska, 0bszamenbHas
07151 8cex COMPYOHUKOS.

[InanupoBka, OCOOEHHOCTH M OOOpYyJOBaHUE J1a0OPATOPUU; KOJEKC
IIPpaKTUKA B J1a0OpaTOpUU; NPHUMEHSEMBIM MECTHBIE PYKOBOJCTBA;
PYKOBOJCTBO(-a) MO OJKCIULyaTallud W TEXHUKEe 0e30IacHOCTH;
WHCTUTYLIMOHAJbHAS TIOJINTUKA; MECTHAas M BCEOOBEMITIONIAs OIEHKA
pHCKa; 3aKOHOIaTeNIbHbIE 00513aTeIbCTBA; IPOLIETYPhI IO pearupoBaHUIO
Ha YPE3BBIYANHYIO CUTYaIIUIO/MHIIU/ICHT.

Cneyuanusupoganmoe
obyueHue.

OOyueHue JOKHO OBITH OINPENENIEHO B 3aBUCUMOCTH OT JIOJPKHOCTHBIX
¢yHKIMI; TpeOoBaHHMA K OOYYEHHIO MOTYT pa3iuyaTbCsi MEXIY
COTPYJHUKAaMH, 3aHUMAIOIIUMU OJHY M Ty XK€ JOJDKHOCTb, HO
BBITIOJIHSIOLIUMH pa3Hble (QYHKIMHU; BCE COTPYIHUKH, YUACTBYIOLIUE B
oOpalleHnu ¢ OMOIOTHYECKUMH areHTaMu, JI0JKHBI IPOTH 00y4ueHue B
obnmactu HMIIII; omeHka KOMIIETEHTHOCTH U MpodeccHOoHaTbHOM
MOJITOTOBKH JIOJIKHA MCIIOJIB30BaThCs JUIs OIIPeIeNIeH s JIF000T0 IpYroro
HEO0OXOIMMOr0  CIEUHUATU3UPOBAHHOTO OOy4YeHHUs; Mepell HadyajJoM
CaMOCTOSITENIbHOW ~ pabOThl  HEOOXOAMMO  TNPOBEPUTH  YPOBEHb
KBIM(UKAIIMKM COTPYAHMKA, JJISl YEro MOXKET MOTpeOOBaThCS MEPHOL
HAaCTaBHUYECTBA; KOMIIETEHTHOCTH IepCOHana HEOOXOJUMO PETYIspHO
nepecMarpuBaTh U MPOBOAUTH IOBTOPHOE O00yueHHe; MHpopMmanus o
HOBBIX MpoIeypax, 000pYyAOBaHUH, TEXHOJOTHAX M 3HAHUSAX JOJDKHA
JIOBOJUTHCS 10 CBEICHHSI COOTBETCTBYIOIUX COTPYAHHKOB IO MEpe ee
MOCTYIUICHUS.

Obyuenue no obecneuenuro
bezonacnocmu u 3auumel,

3HaHWE OMACHOCTEH, MPUCYTCTBYIONIUX B JIAOOPATOPHH, U CBA3AHHBIX C
HUMU PUCKOB; Oe30macHbIe pabodre mpoIeaypbl; MepPhI 0 00eCTIEYeHUIO

obsazamenvHoe 01a  6cex | 0€30MaCHOCTH; 00ecrieueHne TOTOBHOCTH K YpE3BbIUYaliHBIM CUTYAIUSIM U
compyOHUKO8. pearupoBaHHe.
O¢ddexTuBHOCTh  ympaBiieHUs  Ja0OpPaTOPHBIMU  OWOpPUCKAMU B CBS3U  C

KOPOHAaBUPYCHOM HMH(EKIueH u JIpyruMH 3a00JeBaHUSIMHU Ha OCHOBE IPUMEHEHHS
crangapta [SO 35001:2019, npuHIIMIIOB BEICOKOM HAAEKHOCTH U KOMIIETEHIINN TIEPCOHANA
IIPOJIEMOHCTPUPOBAHA B PSAAE HAYUHBIX cTaTe [72, 73].
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JEKLMS 10.

Tema. OrieHKa OMOJIOTHYECKUX PUCKOB.

Heab. ApryMEeHTHPOBATH CUCTEMY OILICHKH OMOJIOTMYECKUX PHUCKOB, BKJIIOYask cOOp
uH(popMaIuKU, aHAJIU3 PUCKOB, pa3pabOTKy CTpaTerWu MO KOHTPOJIO PUCKOB, BHIOOD U

pealIn3alnuio MCp IO KOHTPOJIO PHCKOB, OIICHKY PUCKOB U MCP 110 UX KOHTPOJIIO.

KpaTlcoe coacpKaHue JICKIUU.

OuneHka pUCKa — 3TO IMOA3TAIHBINM, MMOMIATOBBIM MPOLIECC, B KOTOPOM OLICHUBAKOTCS

pUCKH, BO3HHUKalolmlue npu  padbotre C
MATOTCHHBIMU OWOJIOTUYECKUMH areHTaMu, a
TaK)K€ BEPOSTHOTO IOTEHITMAa BO3JICHUCTBUS

u/vunm BBICBOOOXKICHUS 3a npeaebl
1abopaTopuHu.

Meroponorus OIEHKH J1abOpaTOPHOIO
OHOJIOTUYECKOTO pucKa omnucaHa B
TexHUYeCKOM pYKOBOJICTBE MO OLIEHKE PUCKOB
J1abopaTopHOIt 6mo06e30macHOCTH U
OMO3alUIEeHHOCTH, pa3paboTtanHoM Canaus
HanuonansaeiMu JlabopaTopusamu B
COTPYAHUYECTBE c MexayHapoHOU

Odepneparueit Accouuarnuii 6mM00€30MaCHOCTH,
2014 [74], Mexnaynapoausix crangaptax CWA
15793:2008 [69], ISO 35001:2019 [70],

[TpakTHYeckoM pyKOBOACTBE MO Ja00paTOpHO
oe3zonacuoctu BO3, 2022 r. [12].
Pasnuynbpie JTambl mpoiecca OIEHKH PUCKAa B COBOKYIMHOCTH OOpa3ylOT CHUCTEMY

OIICHKH pHCKa (puc. 4).

Coop ungpopma

Ouenka pucKoB U Mep
110 KOHTPOJII0 PUCKOB

[Ipobupka c KpoOBbIO, coaepxalas
OHMOJIOTHMYECKHIA areHT, TAKOH KaK BHPYC
D004, HEe NPeJICTaBIIAET ONACHOCTHU IS
COTPYAHUKOB J1a0OPaTOpUH, €CiIu T€ He
KOHTAKTUPYIOT C KPOBBIO B IIPOOUpKE.
IToaTOMY MCTHHHBIN PHUCK, CBSI3aHHBIN C
OMOJIOTMYECKUM areHTOM, HE MOXKeT
OBITH  ONpEAENeH  TOJNBKO  IyTeM
BBISIBJIICHUS ero IIaTOTE€HHBIX
xapaktepucTuk. HeoOxoammo Takke
YAEIUTh BHUMAaHHUE TUIIAM IPOLEAYp C
HCIIOJIb30BAaHUEM OMOJIOrN4YECKOr0o
areHTa W cpezie, rjae npoueaypsl OyayT
npoBoauThea. OleHKa pucKka Bcerja
JIOJKHA TIPOBOJUTBECS CTaHAAPTHBIM U
cHUCTEMaTH4YeCKuM oopazom [12].

h

AHaJIN3 PUCKOB

0_0

Br10op u peanuzanust
Mep M0 KOHTPOJII0 PUCKOB

Pa3paboTka cTpaTeruu mno
KOHTPOJII0 PUCKOB

Pucynok 4 - Cucrema o1ieHKH OMOJIOTHYECKOr0 prucKa
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KiroueBbie acriekThl CHCTEMBI OIICHKH prcka 0003HaueHbI B [Iprnoskenun 3.

Coop undopManmMu BKIIOYACT: IaHUpYemble 8 1abopamopuu pabomol (Hanpumep,
npoyeoypul, pabomul ¢ 000pyYO0BAHUEM UNU HCUBOMHBIMU), KOMNEMEHMHOCMb NEPCOHAA,
8LINONIHAIOWE20 pabombvl;,  KOHYeHmpayus u o00veM Ouoacenma U NOMEHYUATbHO
UHDEKYUOHHO20 Mamepuaid, ¢ KOMOpuM HpeoCmoum pabomamsv, 603MONCHblE NYMU
nepeoauu uH@exyuu, uH@GEeKYUuoHHAas 003a, KOHMA2UOZHOCIb, MANCECMb UHDeKyuu npu
3apasiceHuu OUOA2eHmoM; Haluyue Ha Mecmax 3POeKmusHvIX NPOPUIAKMUYECKUX U
mepaneemu4eckux mep emeulamenbcmed,; cmabuibHOCmy 6 1abopamopuu U 6HeuiHell
cpede, UY8CMBUMENLHOCb NEPCoHANa 1abopamopuu K Ouoazenmy, €20 300HO3HbILL
HOMEHYUan ; SHOEMUYHOCHb OUOa2eHma cpeou MeCmHo20 HACeNeHUs; Yacmoma OmKa308
0bopyoosanusi u cucmem 30aHusi (Hanpumep, 1eKMPONUMAHUs, UHGPACMPYKMYPbl U
opyaux cucmem).

B cnydae paboThl ¢ HOBBIMH HIJIM HEU3BECTHBIMHA OMOJIOTHUCCKIUMU areHTaMH CIEAYeT
3anpoCcUTh UHGOPMAIUIO O: MEOUYUHCKUX OAHHBIX O nayueHme, y KOMOpo2o Obll 83sm
oobpasey;, 3MUOEMUONIOCUYECKUX OAHHBIX (OaHHble O 3a00]1e8aeMocCmu U CMEepPMHOCMU,
npeonojiazaemvle Nymu nepeoadu UHgexyuu, opyeue ucciedosamenvbckue OaHHble O
scnbluiKe 3a001e6anUs), 2e02papuuecKkom NPoOUCXoHCOeHUU 00pasya.

AHaJIU3 PUCKOB MTPOBOJIUTCA B EJSIX: ONPEACIUTh BEPOITHOCTh BO3ICUCTBUS U/WUIIH
BBICBOOOKIICHUSI OMOAareHTa U TSHKECTh MOCIEACTBUI TAaKOTO COOBITHS; YCTAHOBUTD, KAKUM
00pa3oM BEPOSATHOCTh W TOCJEACTBHUS BJIMSIOT HA TMEPBOHAYAIBHBIA PUCK BBITIOJHICMON
paboThI; Ha OCHOBE COOpaHHOM HH(OPMAITHH, TTOJTYICHHON B XOJI€ OTICHKH PUCKOB, IPUHSATH
pEIIeHUE O TOM, SIBJISTFOTCS JIK 3TH PUCKUA TPUEMIIEMBIMH WJIH HET — PEIICHUE TIOJDKHO OBITh
000CHOBAHO M BCECTOPOHHE TOKYMEHTHPOBAHO.

@akTophl, BIMSIOIIME HA BBICOKYIO BEPOSTHOCTh BO3HMKHOBEHHS HWHIMJEHTA, CBSI3aHHOIO C
BO3JECHCTBHEM W/MJIM BBICBOOOXKIEHHEM OMOAreHTa ¢ TSDKECTh IIOCIHEACTBHH TaKOTO COOBITHS:
J1a60opamopHvle Meponpusimus, CeA3aAHHble C Adpo3oauzayuell (Hanpumep, COHUKAYUs, 20MO2eHU3ayuUs,
yenmpugyauposanue);, 1aOOPAMopHas O0essMeNbHOCMb, CEA3AHHASL C UCNOIb308AHUEM  KOJIOUWUX
npeomemos, HU3KUll ypo8eHb KOMNEmMeHMHOCMU NepPCOHAld, 8bINOIHAIWEe20 pabomsl, Ouolo2udecKue
A2eHmvl C 8bICOKOU IKON02UHECKOU CMAOUIbHOCMbBIO, HeHaldedcaujee Uil HedoCmamouHoe Koauuecmeo
9NeKMPOIHEpeULL, HEYOO0B8IeMBOPUMETbHOE COCMOsAHUE 1A00PAMOPHBIX NOMEeWeHUll U cucmem 30aHus,
HeUCnpasHocms 060py008anus, yuepd om cypogulx HO20OHbIX YCI08ULL U OOCHYN HACEKOMBIX U 2Pbl3YHO8
6 1abopamopuro.

DakTOpHI, BIUSIONINE HA CEPbE3HBIC MOCIESACTBHUS HMHITUACHTA B CITydae €ro BOSHUKHOBEHUS: HU3KASL
uHGeKyuoHuas 003a; BbICOKAs KOHMALUOZHOCMb, BbICOKASL CMEeNeHb CEePpbe3HOCMU U CMEPMHOCHb;
02panuyeHHas  OOCMYNHOCMb  IPeKmuUHblX  NpoPUIAKMUYEecKUx U  MmepanesmudecKkux mep
emMewamenbcmea, 0onvbuloe 80CNPUUMUUBOe HACENeHUe (8KII04As COMPYOHUKO8 1abopamopuu 6 epynne
NOBBLUEHHO20 PUCKA);, OMCYMCMEUE IHOCMULHOCTIU (HANPUMED, IK30MU4ecKoe 3a001e6anue).

DaKTOpHI, CBA3aHHBIE KAaK C BHICOKON BEPOSTHOCTHIO, TaK U C 0oJiee CEpbe3HBIMU MOCTIEACTBUSIMU
BO3MOYKHOTO UHITUJICHTA: 8bICOKASL KOHYEHMPAayusi uiu 00vem OU0I02UYECK020 a2eHma, 8030V UIHbIU NYMb
nepeoauu uHgexyuu.

Upe3BbluaiiHO Ba)XHO OIPEJIETICHUE MEPBOHAYAIBHOTO W IMPUEMIIEMOTO PHUCKOB, a
TaKe BBISIBJICHHE OCTAaTOYHOI'O PHCKa.
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IlepBoHavaabLHBIN pUcK. PUCK, CBI3aHHBIH C 1a00paTOPHOM 1EATEIIbHOCTHIO UIIH MPOLIEAYPaMH,
KOTOpBIE TPOBOJATCS MPU OTCYTCTBUH MEP 110 KOHTPOJIIO PUCKA.

IlpuemieMblii pPHCK. YPOBEHb PHUCKA, KOTOPBIM CUMTACTCA IPUEMIIEMBIM U II03BOJISAET
IIPOAOIKATh PaboTy € yYETOM 0KMJAEMOIl M0JIb3bI OT 3aIJIAHMPOBAHHBIX MEPOIIPUSITUH.
Ocrarounbiii puck. Puck, KOTOpbIN OCcTaeTcs Mocie NIPUMEHEHUS TIATEIbHO OTOOPaHHBIX MEp
10 KOHTPOJIIO pUcka. Eciy ocTaTouHblil pUCK HEITPUEMIIEM, MOXKET MOTPEOOBATHCS IPUMEHEHUE
JONOJIHUTEIBHBIX MEP M0 KOHTPOJIIO PUCKA UIIH IIpEeKpalleHue paboThl 1ab0paTOpHH.

OnpeneneHue nepBoHaYaabHOro pucka. CoOpannyo mHGOpMaAIUI0 HEOOXOANMO
WCITIOJIB30BATh IS OMPEEICHUS CTEINCHH PUCKA B KOHKPETHOW CHUTyalud (Hampumep,
BEPOATHOCTh M CTEMEHb TSHKECTH PHUCKA), TIOCTPOWB MpeajiaraeMyl0 MaTpPHILy OIICHKH
pHUcKoB (puc. 5).

Tsxenbie Cpennuit Bricoxkuii _
IHocaexcTBust
Bo3/eiicTBus/ Cpennue Hu3zkwnit Cpennuii Boicoknii
BBICBO0OKICHUSA
He3nayurejbHble _ Huskni Cpennuii
MaJioBeposiTHO Bo3MoikHO BepositHo

BCPOHTHOCTL B03HeﬁCTBHﬂ/BbICB060H(}IeHHH

PucyHnok 5 — Matpuiia oLieHKH pUCKOB

[Tocne omeHKM EPBOHAYAIBHOTO PHCKA HEOOXOIUMO OMPENEIHTh, SIBISETCS JIU ATOT
PHUCK MPUEMIIEMBIM JIJISl TPOIOJKEHUS PadoT.

OnpenesieHue NpueMJIEMOro pucka He0OXOIUMO JUIsl YCTaHOBIIEHUS KOHTPOJIBHOTO
MOKa3aTelis, HUKE KOTOPOTO JTOJKEH ObITh CHUKEH NMEPBOHAYAIBHBINA PUCK, YTOOBI pabOTHI
CUMTAINCHh JOCTATOYHO OE€30MaCHBIMU  JIJIs

IPOIOJDKEHHSL. BaxHo: puck HMKOI/Ia HE MOXET ObITh
[Tocie ompeneneHus: MPUEMIIEMOT0 PHCKa TIOJIHOCTRIO ~ YCTpaHCH, eCiH  TOJBKO
paboTbl  BOOOIIE HE  MPOBOIATCH.
HEO0OXO0AMMO pa3padoTaTh CTPATETHIO MO €ro

5 5 [ToaToMy omnpenenenue Toro, BISIIOTCS
KOHTpOJ-HO’ ITOOBI CHU3NTD JIFO0BIC JA HaYalbHBIE W/HIX OCTATOYHBIE
NEepBOHAYAIIBHBIE PHCKH IO TPHEMIIEMOTO DHCKH TpHEMIIEMBIMH,
YPOBH: U 00€CIIeUnTh Oe3omacHoe KOHTPOJIUPYEMBIMU WIIn
IPOJIOJDKEHHE PadoT. HENPUEMIIEMBIMH, SIBJIAETCS KU3ZHEHHO

Pa3pafoTka cTpaTterusm mo KOHTPOJIO BaXKHOM HACTRIO MX aHATH3A.

pucka. CrpaTterus 1O KOHTPOJIO pHUCKA

OTIPEIIEIISIET: 0OUjee HanpasieHue XapaKxmepa mep no KOHMpOI0 PUCKd, mpeoyiowuxcs 0s
CHUJICEHUSL HenpuemieMblX pUckos, 6e3 00a3amenbH020 VKA3aHUs MUnog mep, Komopule
Mo2ym  Oblmb  UCNONBL308AHbL C UYeNbl0 OOCMUNCEHUS DMO020 CHUNCEHUS, S6JIemcs
OOCMUINCUMOU C YYEMOM UCHOTIb30BAHUSL UMEIOWUXCSL PECYPCO8 8 KOHMEKCme MeCmHbIX
VCA08UL, NOMO2aem MUHUMUSUPOBAMb NH000e CONpOmusieHue BbinoHAeMol pabome
(Hanpumep, yuumsigaem 60CHPUSMUE PUCKOE COOMBEMCMBYIOUUMU 3AUHINEPECOBAHHBIMU
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CMOpOHAMU) U  3APYHUUMbC  NOOOEPICKOU  (Hanpumep, NOIYYUMb  000OpeHue
HAYUOHATILHBIX/  MENHCOYHAPOOHBIX OP2AHO8 pPecyIUpo8anust);, COOmMeemcmayem oouum
yensam, 3a0a4am U MUCCUU OPaHu3ayuu u cnocoocmeyem ycnexy (mo ecmov yayyuiaem
300p08be HAceleHUs U/UU Nosbluiaem OU0Oe30NaAcHOCb).

CrpaTeruu CH>KEHUSI pUCKa MPEeJICTaBIEHBI B TA0IUIIE 4.

Tabanua 4 — CtpaTeruu CHUKEHUS pUCKa

Crparerus IIpumep

JIMKBUAAIMs OMACHOCTH: MPUMEHEHHE WHAKTHBHPOBAHHOTO OWMOAreHTa;
MIpUMEHEHHE Oe3BPETHOTO 3aMEHUTEIIS.

CHmwKeHHe puCKa: 3aMeHa Ha OCIabJIeHHBIA WM MEHEEe KOHTAarHO3HBIN
OMOareHT; yMEHbBIICHHE HCIOJIb3yeMOro o0beMa/TUTpa; HU3MEHEHHE
IIPOLEAYpbl HA MEHEE OMNAaCHYIO, HAIIPUMEP, HAa MOJUMEPA3HYIO LIEMHYIO
pEaKIrio BMECTO BBIPAIIMBAHUS HA MUTATEIbHBIX Cpeax.

W3onupoBanue OMACHOCTH: JIMKBUAALMUS M COKpAIICHHE MOTYT OBITh
HEBO3MOXXHbI, OCOOEHHO B KIMHUYECKHX YCIOBUSX, IIOITOMY CIEAYyeT
U30JIMpoBaTh OuoareHT(-bl) (Hampumep, B YCTPOWCTBE NEPBUYHOU
W30JISIINN ).

3amuTa TMepcoHaIa/OKpyKalImed Cpelapl: HHXKEHEPHBI  KOHTPOJb
(mampumep, OOKChl OMoJormveckoi OezomnacHoctn); npumeHenne CU3;
BaKI[MHAIIMS [IePCOHAA.

Hanwune agMUHHCTPATUBHOTO KOHTPOJS U A(D(PEKTHBHOTO YIpaBICHUS
nporpammoii  6mobe3omacHocty, Hampumep: HMIIIL, cobGmronaembie
MIEPCOHAJIOM; Ha/JIeKallee YBEJOMIIEHUE 00 OMAaCHOCTAX, pUCKAaX U Mepax
M0 HUX KOHTPOJIO; COOTBEeTCTBYylollee oOydenue; uetkue COIL;
yCTaHOBJICHHASI KYJIbTypa 0€30acHOCTH.

Jluxsuoayus

CHuorcernue u 3amena

Hzonayusa

3awuma

Coomeemcmeue

Bb100p 1 peajm3anusi Mep 10 KOHTPOJIIO pUcKa. B 00JbIIMHCTBE CllydaeB XapakTep
HEOOXOQUMBIX MEp IO KOHTPOJIK pHUCcKa OyneT NperonperesieH, NpeAnrcaH HabopoMm
MUHUMAJIbHBIX ~CTAHJAPTOB IO KOHTPOJIO pHUCKAa (HampuMmep, TMPU3HAHHOM Ha
MEXIyHapOJAHOM YpPOBHE IEPENIOBOM MNPAaKTUKOW, HAIMOHAJIbHBIMHU/MEXYHAPOIHBIMU
HOPMATUBHBIMU  TOJOXeHusiMu). OpHako B
HEKOTOPBIX CIIydasx I HaJJIeKallell pean3auun
CTpaTETny 110 KOHTPOJIIO PUCKA MOT'YT IPUMEHSITHCS
pa3InYHbIE MEPHI 110 €0 KOHTPOJIIO B 32aBUCUMOCTH
OT XapakTepa BBIABICHHOIO PHUCKA, MUMEIOLIUXCS
pPECYpPCOB U APYTHX MECTHBIX YCIOBHM.

Hekoropsie n3 Haubosee 4acTo NPUMEHSIEMBbIX
YCUJICHHBIX MEp KOHTPOJIS MOPOOHO OMHUCHIBAIOTCS
B pasnene 4 Ilpaktmueckoro pykosoactsa, BO3,
2022 r. [12].

Peasm3zanusi Mep 1O KOHTPOJII0 PHCKA
HalpaBjeHa Ha CHU)XEHUE OCTATOYHOIO0 PHCKA.

BonbmmHCTBO 1a00paTOPHBIX
pabor wmoryT OBITh 0€30macHO
BBINIOJIHEHBl C  HCIIOJIb30BAaHHEM
OCHOBHBIX TpeOOBaHUil, Ii€ pUCKU
HU3KME WJIA OYeHb  HM3KHE.
Hekortopeie Buabl 1a00paTOPHBIX
paboT MOTPeOYIOT MOBBIIEHHBIX
Mep KOHTpOJs Il 0e30macHOro
YIIPaBJIEHUS] CBA3aHHBIMU C HUMH
pUCKaMH, KOTOpbIE MOTYT OBIThH
CPEeAHMMHU WJIN BbICOKUMHU. OUeHb
HeOOoJbIIoN 00beM J1a00PaTOPHBIX
paboT moTpedyeT NpUHATHS Mep

JlomkeH OBITh TIPOBENCH HAJUICKAIIUN aHAIHU3
dbuHaHCUpOBaHUS, OOOpPYJOBaHUS, KPUTEPUEB
0€30MacHOCTH U OXpPaHbl, YTOOBI YOETUTHCS, UYTO
MEphl 10 KOHTPOJIIO pHUCKA CIIOCOOCTBYIOT
peanu3aiuy BHIOPAHHOW CTPATETUH MO KOHTPOJIO
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110 MAaKCHUMAJIbHON U30JISIUU U3-3a
OYEHb BBICOKHUX PHUCKOB, 0COOEHHO
CBSI3aHHBIX C KaTacTpouuecKuMu
IIOCJIEICTBUSIMU.



PUCKOB. B 3TOH CBSI3HM, BaXHO: aHAIU3 MEXHUUECKO20 OOCIYHCUBAHUSL 000PYOOBAHUL,
cocmasnenue umu oonosnenus COII; obecneuenue mozo, ymobvl GvlOpaHHvle Mepbl He
CManu camu no cebe UCMOYHUKOM PUCKO8 05l BbINOJHEHUs. pabom, yuem HeOUOI02UeCKUX
Gaxmopos pucka (KoHcmpykyus mebenru unu o06opyooganus) u Op. OOyyaromuMmcs
npejiaraeTcsi  O3HAKOMHUTBCS € TpUMepamMu  JTaOOpaTopHOW  JIEATEeIhHOCTH,
NIEpPBOHAYAIBHBIM M OCTATOYHBIM PUCKAMHU ITOCJIC TPUMEHEHHSI COOTBETCTBYIOLIUX MEp IO
UX KOHTPOJIIO, Ha CTPaHMIIAX pacCMaTpUBaeMoro JoKyMeHTa [12].

[Tocne BpIOOpa M yTBEPkKACHUSA MEP MO KOHTPOJIIO pUCKa, HHPopMaIus 00 uxX Lemu,
(GYHKIUSAX ¥ MPUMEHEHUH JTOJKHA OBITh JOBEICHA /IO CBEJICHUS BCEX COTPYIHUKOB, YTOOBI
OHU MPUMEHSITUCH IPABUIBLHO U OBLIH 3()(PEKTUBHBIMHU.

HNudopmupoBanue 0 PpUCKAX YPE3BBIYAWHO BaXKHO JJIS TOrO, YTOOBI COTPYAHUKU
1a00paTOpPUK MOIJIU CAEIaTh OCO3HAHHBIA BBIOOP OTHOCUTENBHO TOTO, KaK BBIITOJIHATH CBOIO
ponb B ja0opaTopuM, a TakXke U1 CO3JaHMs YCIEHIHOM KyJlbTypbl O€3011acHOCTH,
MOCTPOCHHON Ha 3()(PEeKTUBHBIX CTpaTerusiX CHMXeHus pucka. Kpome Toro, spdextuBHas
MpaKTHKa WHOOPMHUPOBAHMUS IMMOMOXKET CO3/aTh HAJUICKAIIUE MEXAaHH3MBI IPEACTABICHUS
OTYETHOCTU O JIIOOBIX MHIMICHTAX, HECYACTHBIX CIy4asX WM Hed()(HEKTUBHOCTH Mep IO
KOHTPOJIO prucka. HpOpMHpOBaHHE O PUCKAX TaKKe MIPAeT BaXXHYIO POJIb B OTHOIICHHUSX
1a0opaTopud C BHEIIHUMHM 3aUHTEPECOBAaHHBIMM CTOPOHAMH, TAKUMH KaK OpIaHbl
PEryaupoBaHUs U IUPOKas OOIECTBEHHOCTb.

AHAJM3 PUCKOB M Mep MO0 KOHTPOJIIO pucka. [locre nmpoBeneHus OlEeHKHA pUCKa ee
HEO0OXOMMO PETYIISIPHO TIepecMaTpUBaTh U MPU HEOOXOAUMOCTHA BHOCUTH U3MEHEHUSI.

JleficTBUs Uiy COOBITHS, BIUSIONIME HA PHUCK, U, CIEIOBATEIbHO, TPEOYIOIIUE €ro
NEPEOLICHKH, BKIIOUAIOT: U3MEHEHUS 8 OUOJI02UYEeCKUX a2eHmax uiu HO8YI0 UHDOPMAYUIO O
Cyuwecmsyrouwux OUoI02U4ecKUx a2eHmax, U3MeHeHUsl 8 COCmage Nepconad, npoyeodypax u
npakxmuke, 1a60pamopHom 060pY008aAHUY, USMEHEHUSL 8 MENCOYHAPOOHBIX, HAYUOHAILHBIX
UMY  DECUOHATILHBIX HOPMAMUBHLIX NOJIONCEHUSX UMY PYKOBOOCMBAX, UBMEHEHUs 8
HAYUOHATbHOM UNU PESUOHATbHOM cmamyce 3a001e6aHus (IHOeMUYHOCmb 3a001e8aHUs
UnU TUKUOAYUsl);, 6HeOpeHue HOBOU MeXHONI02UlU, nepemeujeHue Uiu pPeKoOHCMpPYKYUo
Jnabopamopuu;, UHYUOEHM, HEeCUACMHbIU CAYYAlU, 1aO0pamopHy0 UHgexkyuro uiu aodoe
cobvimue, Ko20a BblA8NeHA BePOIMHOCMb NPUUUHEHUs 8pedd, onpeodeieHue u/uiu
ocywecmenenue KOPPeKmupylowux u/uiu npeoynpexcoaroujux oeucmsuil;, oms3blabl
nov3osameneti, nepuooudecKull 0030p HaAy4HoU U CNPABOYHOU UHDOPMAYUU.

CoOTBETCTBYIOIINE MTPOLIETYPHI JOJKHBI OBITH BBEJICHBI HE TOJBKO ISl 00ecreueHus
peanu3anMi U HAASKHOCTH MEp IO KOHTPOJI0 pUCKA, HO W JuIsl oOecreueHus WX
ycroiunBocTy. [loaTBepknenue Toro, yTo Mepbl 3PGEKTUBHBI MOKET OBITh MOJYYEHO
MOCPEICTBOM WHCIIEKIINH, 0030pa U ayIuTa MPOIEeccCoB U MoKyMeHTaruu. OIeHKY pHucKa
HEOOXOMMO TMPOBOAWTH W TEPECMATPUBATh; KaK IMPABHUIIO, €KETOJHOTO W/WIM TIOCIe
WHITAICHTA.

Ecnu mepeorieHka ompapiaHa, CIEIYIONIMM IIaroM CTaHET BO3BPAICHHE K Hadaly
mporiecca OLIEHKU PHUCKOB, Tle Oyner coOpaHa HoBas uWHMOpMalMs, CBs3aHHAs C
KOHKPETHBIM U3MECHEHHEM, ITPOBEICHA TIEPEOIIeHKAa PUCKOB H OIpe/iesieHa He00X0IMMOCTh
BHEJIPECHUSI HOBBIX MEp IO MX KOHTPOJIIO. DTOT HEMPEPBHIBHBIM IMKJI OIICHKH PHCKOB
POAOHKAETCS HA MPOTSHKEHUHU BCEro Tieproaa paboTsl 1adopaTopuu.
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JEKIAA 11.

Tema. KoHTponab OHOJIOrMUECKMX PUCKOB: CPEJACTBA WMHJWBHAYAJIbHOW 3allUTHI,
3allUTHOE JJA0OpaTOpHOE 000PYyI0BaHKE, OOpallleHHE C OTXO0JIaMH, MMOJTy4YeHUe, XpaHEHUE U
TPaHCIOPTUPOBKA OMOMaTepuara.

Heab. OneHuTh MeEpbl MO KOHTPOIK OHOJOTMYECKUX pUCKOB, Bkimrowas CU3,
3alUTHOE Ja0OpaTOpHOE 000pYAOBaHKE, OOpAIIEHHE C OTXOAaMH, MOJy4eHUE, XPaHEHHUE U
TPaHCIIOPTUPOBKY OMOMaTtepuana.

Kpatkoe conpep:kanue jJeKuuu.

Cpencrea unauBuayaabHoi 3amuthbl (CU3) - KOMIUIEKT HOCUMOTO 000pYAOBaHUS
W/WIA TIPEIMETOB OJICXK/IbI, HAJEBAEMON COTPYAHHUKOM I CO3/IaHUs JOMOJHUTEILHOTO
Oapbepa MeXIy HUM W OHMOJOTMYECKUMM areHTamHu, ¢ KOTOPhIMH OH paboTaeT, 4To
no3BOJIsIeT A(PGEKTUBHO KOHTPOJIHMPOBATH PHUCK IyTEM CHUXXKEHHUS BEPOSITHOCTU
BO3JICHCTBUSI ar€HTOB.

Ccn3 BKJTIOYAIOT: Jnabopamopmbie xanam/ooedxcoa, 3auummoble
KOCMIOMbL(KOMOUHE30Hbl), 00V8b, NepuamKu, cpeocmea 3auumol 21a3 (3auummnsle OYKu,
Juyesvle WUMKU) U ObIXAMENbHLIX Nymell (Xupypauieckue mMacku, pecnupamoput). Beioop
CU3 onpenensieTcss MepaMu KOHTPOJISI OMOIOTMUECKUX PUCKOB [12].

3ammuTHOe J1a0opaTopHOoe oOopyaoBanme. Haubosiee YacTo HCHOJIb3yEeMbIM
000pyIOBaHUEM [Jisi KOHTPOJISI BBICOKUX PUCKOB OOpa3OBaHMs a’pO30Jied U U30JSLUU
IPOBOJUMBIX PabOT OT APYrHMX 30H JIAOOPATOPHUM SBISIIOTCS YCTPOMCTBA NEPBUYHOU
U30JISIUU- 00KChI OnoJiorudeckoii 6ezonacioctu (bbB) (Tabn. 5).

Jlpyroe naGoparopHoe 000pyaoBaHHe (MMUIETKH, EHTPU(PYTH, XOJOIUIBHUKA
MOpO3uJIbHbIE KaMephl U T.1.). [Ipu 3ddextuBHOM npumenenuun u coodmogennn HMIIII
0e30macHOe MCMOJIb30BAHKUE JIAOOPATOPHOIO OOOPYAOBAHMS MOMOKET MHUHUMHU3HPOBATH
BEPOSITHOCTHh BO3JICUCTBUSI HA COTPYIHHUKOB, pabOTAIONINX ¢ OMOJOTUYECKUMH areéHTaMHU.
Heobxoammo BecTu 3amucu ¢ OMHCaHUEM HCIOJIb30BAaHUS 000PYIOBAHUS, TEXHUYECKOTO
oOcmy>kuBaHUs, MPOLIEYP BaIUAAINK/KaTUOPOBKH U UX pe3yibTaToB. bonee moapoObHO o
HMIIII npu paboTe ¢ nadbopatopHbiM 000opyaoBanueM B [Ipaktuueckom pykoBoactse BO3,
2022 [12].

Oo0pamenue ¢ orxogamu. Kpatkoe onucanne pa3inyHbIX KaTEropuil 1a00paTOpHBIX
OTXOJIOB U UX PEKOMEHIyeMOi 00paboTKU MpuBECHO B TabIuIe 6.

JleKOHTAMUHAIMS - COKPAIIEHUE KOTHYECTBA KUZHECITOCOOHBIX OMOIOTHUYECKUX ar€HTOB UJIH
JIPYTUX OMAcCHBIX MaTEpPHAJIOB Ha TOBEPXHOCTH WM OOBEKTE 10 3apaHee OMpenesIeHHOTO
YPOBHSI C IOMOIIBI0 XUMHUYECKHUX W/WIH (PU3HUECKUX CPEACTB.

Je3unpuuupyomue cpeacrBa - areHTHI, CIIOCOOHBIE JMKBUIUPOBATH >KU3HECTIOCOOHBIC
OMOJIOTMYECKHE areHThl Ha TOBEPXHOCTSAX WM B KHAKHX OTXomax. Ux 3¢ ¢heKTUBHOCTH
3aBUCUT OT CBOI\/’ICTB XHUMHUYCCKOI'o BEIIECTBA, €TI0 KOHHGHTpaHI/II/I, chKa XpaHeHI/IH nu BpeMeHI/I
KOHTaKTa ¢ OMOJIOTHYeCKUM areHToM. Jle3nHdeKus - mporecc TMKBUIAINH KU3HECTIOCOOHBIX
OMOJIOTMYECKNX areHTOB C MPEAMETOB WJIM MOBEPXHOCTEU I JaIbHEHIIEro 0e30macHOro
oOparieHus Wik UCTI0Ib30BaHMS.
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Tadauna S — Tunel U XapaKTEPUCTUKUA YCTPONCTB NMIEPBUYHON M30JISILIAN

Tun ycrpoiicrsa
MEePBUYHOM U301

OcHOBHbBIE XapaKTEePUCTUKH

bbb kaacca
(ucmonp3yercs B
nabopatopusx BSL1)

BOKCBI ¢ OTKpBIBAaOLIEHCSA MEPEIHEN YACTBhIO, YEPE3 KOTOPYIO IMOCTYIAET
BO3/YX, IPEHA3HAYCHBI JIJIS 3AIUTHI OTIEPaToOpa M OKPYKAIOIICH Cpellbl OT
MH(UIMPOBAHHBIX a3P030JIeH, 00pazyromuxcs B xo1e padboTel. CrocoOHBI
B ONPEJICTICHHBIX 00CTOATEIBCTBAX pabOTATh JTy4Ile, 4eM aApyrue Tuibl bbb.

bbb kaacca 11
(ucmonp3yercs B
nabopatopusx BSL2)

bbb xiacca Il mogpa3ienaroTcs Ha HECKOJIBKO TUIIOB, OTIIMYAIOLIUXCS IPYT
OT JIpyra CXeMaMd W/WIM MeEXaHW3MaMH T[OJaud BO3JyXa: 4YacTo
ucnonb3yercs 0okc kiacca Il tuna A2 unu eBpomnerickoro crannapra (CEN
12469). Dti OOKCHI C OTKPHIBAIOIIEHCS MEPEIHEH YaCThI0O HMEIOT CIOXKHYIO
CXEMY JIBIDKEHUS BO3YIIHOTO IMMOTOKA: MPUTOYHBIA BO3IyX CMEIIMBACTCS C
HUCXOJSIIUM MOTOKOM BO3/yXa, MPOIIEIIIET0 Yepe3 BHYTPECHHUHN QUiIbTp.
D10 o0ecrneunBaeT 3aluUTy MaTepraioB padoueii MOBEPXHOCTH, HATIPUMED,
KJIETOYHBIX KYJBTYp, & TAK)Ke MEPCOHANIA U OKPYKAIOIIEH CPEeIbl.

bbb xaacca 111
(ucmonp3yercs B
naboparopusx BSL3)

bbb knacca III npencraBnsieT co00l KOHCTPYKIIUIO C 3aKPBITON TIEpeTHEH
4acTbhl0, 4TO 00eCreunBaeT MOJTHYIO U30JISIUI0 MaTepHralia OT ornepaTopa u
okpyxarormerd cpenbl. Jloctynm Kk pabodell MOBEPXHOCTH OCYIIECTBISICTCS
yepe3 epyaToOuHbIE MOPThI, HA KOTOPbIE YCTAHOBJIEHBI IPOYHbIE PE3UHOBbBIE
nepyatku. bokcel kmacca III repMmeTH4HbI, TPUTOYHBIA M OTPaOOTAHHBIHA
BO31yX QuiibTpyercs (¢ momoiubio HEPA wnu sxBuBaneHTHOrO GUibTpa), a
BHYTpu OOKcCa MOJJNEPKUBAETCS BBICOKAs CKOPOCTh CMEHBI BO3/yXa.
[Toctynenue Bo3nyxa obecreyuBaeTCs CEHalIbHON CUCTEMOMN BBITSKKH,
HaxXo/AIIecs 3a npeaenamMu 00Kca, KOTopasi OIePKUBaeT BHYTpH OoKca
oTpulaTensbHoe naBieHue. Jlis 3arpy3ku marepuana B OOKC W/WUIHM €ro
JEKOHTAMHMHALIMKA MOTYT MPUMEHSTHCS YCTPOICTBa (II€pelaTOuHbIE OKHA,
MOTPYKHbIE OAKU WJIM aBTOKJIABHI).

Psaa BBb kaacca 111
wiu U3oanpoBannas
JaboparTopus ¢
OTpHLATENbHBIM
JaBJeHHeM
(cobnronenue mep
MaKCHUMaJIbHOM
W30JISIIUN, UCTIOTH3YETCS
B 1abopatopusix BSL4)

B nabopatopum 53TOro Tuma yCTaHABIMBAETCS IOJHOCTBIO 3aKpbITas
crcreMa OOKCOB U 3aIIUTHBIX OapbepoB, paboTarolas Mo OTpUIATeIbHBIM
JaBJICHUEM, KOTOpasi O3BOJISIET U30JUPOBAaTh OMOIOTMUECKUN MaTeprai OT
OKpy>Katoreit cpebl. bokc/nzonarop ocHauieH GuUiabTpamMu it BXOASIIETO
1 0TpabOTaHHOTO BO3/YyXa, @ TAK)KE€ BXOJIHBIMH YCTPOMCTBAMHU, TAKUMU, KaK
JIBYXJIBEPHBII aBTOKJIaB, ()yMUTALIMOHHbIE KaMephl /UJTH IOTPY>KHbIE OaKy.
Tpebyercs crenonexna ¢ U30BITOYHBIM JaBICHUEM U NMPUTOKOM BO3AyXa
JUIsL IbIXaHUS U3BHE, YTO CO3/1aeT GU3NUECKUN Oapbep MeX1y orepaTopoM
1 OmomaTepuaom.

B naGopaTtopun ecTb BO3MOKHOCTH IIPOBEIEHUS Ta30BON JEKOHTAMHHAIIUH
(manpumep, GymuTanMM), IS PETYISIPHOTO OOCITY)KMBAaHUS W PEMOHTA
71a00paTOpUHU U JIFOO0T0 CIIENUATIN3UPOBAHHOIO 000PYAOBaHUS.

[Ipu BxOJie COTPYIHUKH AOKHBI CHATH JIMYHYIO M HAJETh CIELHAIbHYIO
1a00paTOpHYI0  OEXKIy C U30BITOYHBIM  JaBleHHEM (Hampumep,
KoMOMHe30H), crneuuanbHele CHU3. Omnepatop O0O0BIYHO BXOIUT B
71a00paTOpHIO U BBIXOJUT U3 HEe 4epe3 XUMHUYECKYIO JYIIEBYIO KaOUHY,
KOTOpasi CIIY>KUT U1 JEKOHTAMUHALIUY €0 CHEl0eK/ bl Ha BBIXOIE.
[lepemerienue nepcoHana U pabOYMX MaTepHUajIoB B JTaOOPATOPUIO U U3 Hee
OCYILIECTBIISIETCS] Yepe3 CUCTEMY BO3YILIHBIX ILIIO30B WUIIHM MEepeAaTOYHbIX
OKOH, TPEAYCMOTPEHBl BXOJHBIE YCTPOHCTBa (MOTpYXHbIE Oaku cC
Ne3uH(UUIMPYIOLUIUM CPEICTBOM, NepeaTOYHble OKHA ¢ OJIOKHPOBAHHBIMU
JBEPSIMU M CUCTEMOH JIe3MH(EKINH WK pyMHUTalMOHHBIE Kamepsl) [12].

HEPA — BbicokoaddhekTuBHBIN GUIBTP TOHKON OYMCTKHU BO3AYXA.
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Tadauna 6 — Kareropuu paszneneHus
00paboTKka

J1a60paT0pH51x OTXO0A0OB W HMX PCEKOMCHIAYyCEMas

Kareropuu 1adopaTopHbIX 0TX010B

Oo0padoTka

Hexonmamunupogannvie (Heungexyuonuovie)
Mamepuabl.

MoryT OBITh TOBTOPHO UCIIOIB30BAHBI, IEpEPaOOTaHBI,
YTUIM3UPOBAHbI KaK OOBIYHbIE OBITOBBIE OTXOJIBL.

UCnojlb306aHusl Ujiu nepepa60mi<u.

Konmamunuposannvie xonowue npeomemut | JlomxHbsl ~ cobuparbcs B 3allMIICHHBIE  OT

(uenvl 07151 NOOKOJCHBIX UHbEKYUL, CKAlbneau, | TPOKAIBIBAHUS ~ KOHTCWHEPBl C  KPBIIIKAMH |

HOJICU U OCKOIIKU CIEKIA). paccMaTpuBaThCA KaK MOTEHIIUATEHO
KOHTAMUHUPOBAHHEIE.

Konmamunuposannvie mamepuanel, | JJookHBl  OBITh  CHayala  JEKOHTAMHUHHPOBAHBI

NpeoOHA3HAYEeHHble ons noémopHoeo | (XUMUYECKH WIIH (PU3HUECKH ), a 3aTEM IMPOMBITHI; J1ajiee

MOJKHO HCIOJIB30BATh KaK HCKOHTAMHWHHWPOBAHHBLIC
MaTCpHaJIbl.

I’lOdfleDfCClM/ﬂle CotCuUcaHuIo.

Koumamunuposeannvie mamepuanst, | JJomKHBL OBITH JIEKOHTAMHUHUPOBAHBI Ha MECTE WJIU

noonescawjue ymuau3ayuu. 0€e30MacHO XPaHUTHCA A0 TPAHCHOPTUPOBKH Ha APYTOM
00BEKT JIs1 IEKOHTAMUHALIMK U YTHJIM3AIUH.

Koumamunuposannvie mamepuanet, | [lomnexar COXOKEHHIO HAa MECTE€ WM 0e301MacHOMY

XpaHEHUIO JI0 TPAHCIIOPTUPOBKH Ha APYroil 00BEKT IS

CXKHUT'aHHA.
I[OJ'DKHLI OBITE ACKOHTAMHUHUPOBAHLBI IICPEA YAAJICHHUEM

JKuokue omxoowvl (6xn0uas NOMEHYUATILHO

KOHMAMUHUPOBAHHbLE JrcuoKocmu) 0/15 | B KaHAIU3AIHIO.
ydaﬂeHHﬂ 6 Karaiuzayuu.
JlaGopatopHbie METOJIbI JIEKOHTAaMUHAIIUH: Xumuveckas Oe3unpexryus,

A8MOKNABUPOBAHUe, Coicueanue, 2azosas gymucayus u Op. bonee MoIpoOHO ¢ TaKUMH
METOZaMH MOYKHO 03HaKOMHUThCs [12].

Ionyyenue, xpaHeHHe TPAHCHOPTHPOBKAa Ouomartepuasa. (Oobpaszer,
MOCTYNUBIINA B Ta00OPATOPHIO, TOJDKEH UMETh COMPOBOXKIAIONTYI0 HHPOPMAITHIO, YTO 3TO
3a GMOAreHT, KOr/ia ¥ rJie OH ObUT B3ST WJIM IOJATOTOBJIEH M KaKKE€ TECThI W/WIIM IPOLEAYPbI
JIOJKHBI OBITH MPOBE/ICHBI.

KoMriereHun CcOTpYJHUKOB, PAacClaKOBBIBAIOIIMX OOpPA3Lbl: 0C8E0OMAEHHOCMb 00
UMEWUXC ONACHOCMSAX, NpoYyecce NPUHAMUSL He0OX0OUMbIX Mep NPedoCMOPOICHOCTNU 8
coomeemcmeuu ¢ HMIIII; 3namv u npumensams npasuia oopaweHus ¢ pazoumviMu uiu

u

He2epMemuuHbIMU ~ KOHmMeuHepamu  Ojisl
npeoomepauieHus 8030elicmaus .
p JIns nenedt TpaHCTIOPTUPOBKH MaTepHAIIbI
uoazenmos,  a  makKdce — NPAUIld S8 abopatontih kotopEch MoT T
UCNOJIb306AHUS O0e3uHGUYUPYIOUUX colepkaTb  OWOJOTHMYECKHE  areHTHl,
cpedcms 07151 bopwbobl ¢ 3aepsazHenuem. Ilpu CIHTAIOTCA HH(EeKIMOHHBIMU
MaTepuajJaMu:  KyJIbTypbl,  00pa3ibl
HapyIICHHH YITAKOBKH, oOpa3ibl
. . YCJIOBCUYCCKOIo 1501050 JKUBOTHOT'O
MOMEIIAIOT B TePMETHYHBIN KOHTEHHEp. O MPOUCXOKICHUSI, MHPUIIMPOBAHHBIC YACTH
HapyH_ICHI/II/I IICJIOCTHOCTHU yHaKOBKI/I TEJIa UK OpTraHbl, a TAKXKE OMOJIOTHYECKUE
ClelyeT  COOOIIMTH  OTIPABUTENIO U TPOAYKTBL, — Takue — Kak — JKHBBIC
OCHa6HeHHBIe BAaKIIWHBI UJIX aHAJIOT'NYHBIC
Kypbepam.

TepaneBTHueckue npoaykrel; 'MO, ecin
OHM CIOCOOHBI BBI3BIBATH HH(MEKLIHIO Y
JIFOIEH MIIM JKUBOTHBIX.

brnanku 3ampocoB Ha 0oO0paslbl WK

crienu(puKaIuy MOMEIIAlTCs OTACIBHO B

BOJIOHEIIPOHUIIAEMbIE  KOHBEPTHI,  BO
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n30eXaHue TOBpEXKICHUNH WM 3arps3HeHuil. JlaboparopusM, MOMy4aromuM OOJbIIOE
KOJIMYECTBO 00pa3lioB, PEKOMEHIYETCS UMETh CIelUaIbHbIe MOMEIICHUS WU 30HbI IS
npuema o0pasioB.

OOpa3upl JOMKHBI XPaHUTHCS B KOHTEHHEpAX, KOTOPBIC: UMerom OO0CHMAMOYHYIO
NPOYHOCMb, YENOCMHOCMb U 00beM, 4mobbl emecmums obpazey, 2epmemuinbl npu
NPABUNILHO  YCMAHOGNIEHHOU KpbluiKe, Hanpumep, HpoOUpPKU C 3A8UHYUBAIOUUMUCS
KPbIUKAMUY,  U320MOBJIEHbl U3 NIACMUKA (NPU  803MONCHOCMU), He cooepicam
OUONOCUYECKUX ~MAmMepualo8 Ha 6HEeWHel CHOpOHe YNAKOGKU, OOJICHbL OblMb
Haonexdcawum o00pazomM NpPoOMApKUpPoB8anvl Oisl  obaecueHus uodeHmuguxayuu, Uu
U320MOGNIeHbl U3 Mamepuaida, COoOmeemcmeayowe20 muny mpedoyemo2o XpaHeHusl.
Heobxooumo cobarwoams ocmopodxcHocms npu XpaHenuu o0pasyos 8 HCUOKOU/Napoeoti
¢asze azoma.

YcuneHHble MEphl 10 KOHTPOJIO W/MIM MEpPbl M0 MaKCHUMAalbHOW H3O0JSALUN IS
MOJYYEHUsS] U XPaHEHHS 00pas3lloB, BKIIOYAIOT: BCKpulmue oopasyos (Haxooauwuxcs 6
KOHmelnepax 075 nepeoayu uiu MmpaHcnopmuposKu) 6HYympu YCmpoucmea nepeudHou
UBONAYUU U/UTU NPU UCNOTb308aHUU Oononnumenvhvlx CHU3 cneyuanvho 00yYyeHHbIM
NepCOHANOM, NpUMeHeHuUe bojiee CMmpo2ux NPOMOKOJI08 02PAHUYEHHO20 OOCMYNA K MeCmam
XpaneHusi, Hanpumep, 00pazybl OOJIHCHbI HAOEHCHO XPAHUMBCS 8 CHeYUaibHbIX
XONOOUNLHUKAX, MOPO3UNbHBIX KAMEPAax U XPAHUIUWAX C HCUOKUM A30MOM, OOCMYN K
KOMOPbIM  UMeenm  MOJIbKO YNOJIHOMOYEHHbI HNEePCOHAN; CMpPOo2Ull yyem 3anacog u
nepemeujeHus 0opasyos u op.

ITpu nepenaye MHPEKIMOHHBIX MaTepUaJIOB BHYTpH JabopaTopuu, Haripumep, u3 bbb B unkyb6arop,
CIIeyeT HCIOJIb30BaTh: INIyOOKHWE M TE€PMETHYHBbIE JIOTKH MM KOPOOKM M3 IUIACTUKAa WJIM MeTala,
KOTOpblE MOXHO J(QQEKTUBHO OUHUINATh U JAE€3MHOUIUPOBATH; TEIEKKU i Oojee yCTOHUMBOM
TPAHCTIIOPTUPOBKY IITATUBOB, (DIAKOHOB MJIM IPOOUPOK U T.A.

Ilepenaua MHGEKIMOHHBIX MaTepHAOB B JPYrylo JabopaTOpHio B Mpeaenax OAHOTO 3JaHM
IPOUCXOAUT IO MapupyTaMm, H30€ralouMM MecTa OOIIero moJb30BaHUsA. TpaHCIOPTUPOBOYHBIE
KOHTEHWHEPHI TOJDKHBI ObITh IPOMApKUPOBAHBI Ui WACHTU(DUKAIMH UX COAEPKUMOTO, UMETh CUMBOJIBI
OMOJIOTHYECKOH OMAacCHOCTM B KayecTBE YCWJIIEHHOM Mephl 10 KOHTPOIIO, a IIOBEPXHOCTH
JEKOHTAMUHHAPOBAHBI.

be3onacHbIM U OBICTPBIM CPEICTBOM TPAHCHOPTHUPOBKU HH(MEKIMOHHBIX MaTepUalOB CIYXHUT
cHcTeMa NHEBMATHYeCKOH MOYTHI - CEThb BO3AYLIHBIX TPYOOK AJIs MEpEeMEIlEeHUs HMINHAPHUECKUX
KOHTEHHEPOB 110 3[aHHI0 MK KaMITyCy ¢ OMOIIBIO CXKAaToro Bozayxa [12].

J{nst TpaHCIOPTUPOBKH MH(MEKIIMOHHBIX MAaTEPUATIOB U3 OJTHON OpPTaHU3aIMU B IPYTYIO
BHYTPH CTpaHbl WIA JAPYTYIO CTpaHy pa3paboTaHbl HAIMOHAIBHBIE W MEXIYHAPOIHBIC
MpaBWjia MEPEBO3KU JUISl PETYJIHPOBAHUSI YMAaKOBKH, MapKHUPOBKH, ITUKETUPOBAHUS U
JIOKyMEHTUPOBAHMSI WH(MEKITMOHHBIX MAaTEPUATIOB C IEJbI0 MUHUMU3AIMKH BEPOSITHOCTU
BO3JICHCTBUSI W/ WU BHICBOOOXKIEHUS BO BpEMsI TPAHCIIOPTUPOBKH, KOTOPhIE OCHOBAHBI Ha
«Pexomenmarusax OOH 1o mepeBo3ke omacHbIX rpy30B» [75].

Nudexnuonnbie Marepuanbl kateropuii A u B — n1Be nHambornee BaxHbIC

KJaccu(UKaIy, UCIOIb3yEMbIE TPU TPAHCIIOPTUPOBKE OMOAreHTOB (WM MaTEpPHAJIOB,
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coJiepkalx OuoareHThl) 3a mpenessl Jabopatopun. OCHOBHOE pa3ivyune MEXIY HUMH
Kacaercsl MOCHEeACTBUI MH(EKIHUU, BBI3BAHHOW MNEPEBO3MMBIM OHMOAreHTOM, B Cily4ae
WHIMHJEHTA TpU TpaHcnopTupoBke. HMHbekmoHHOMY MaTepually KaTeropum A

npucBauBarOTCs 3Haku omacHocTH: UN2814 — wuH(pekunMoHHBIE MaTepual,
BbI3bIBalONIuii 3a0osieBanust Jgwaeid, mam UN2900 — HuHpexkuuonHblii MmaTepual,
BbI3BIBAIOIUKA 3200J1€eBaHUS TOJbKO SKHUBOTHBLIX, WM UN3245 — I'eHeTHuyecKH

MoauduuupoBaHuble MukpoopranusMbl win UN3549- TBepable MeaumumHCKHe
oTX0abl KaTteropum A. JlJis TakuxX MaTEpUalIoB KAaTETOPpUU A HM3BECTHO WIIM HUMEIOTCS
OCHOBaHUSl TpEeanojaratb, 4YTO MaTEepPHa/BEIIECTBO COJIEPKUT OHOAreHT, CHOCOOHBIN
BBI3BaTh TSDKEIYI0 MHBAJIUAHOCTh, OMACHOE JUISl )KU3HU WM CMEPTENIbHOE 3a00JIEBAaHUE Y
JoJed WM SKUBOTHBIX. [t TpaHcmopTupoBku MatepuaioB Kareropum A TpebOyercs
JIoKkyMeHT Ha mNepeBO3KY ONACHBLIX IPYy30B (Iekjapamusi 00 ONACHBIX TIpy3ax),
[Ipunoxenue 4.

Nudexkunonnomy Martepuany B mpucBamBaercs 3Hak omacHoctH UN3373 —
buoJsiornyeckue BemecrBa, Kareropussi B (nns Ipyrux BEIIECTB WIM MaTEpUAJIOB,
BKJIIOYAsT YEJIOBEUECKOr0 WJIM KMBOTHOTO MPOUCXOXKIEHUS, KYJIbTYypbl U OMOJIOTHYECKUE
npoayktel) wiam UN3291 — BbuomMeannmuuHckue OTXO0Abl (pa3HbIC KIMHUYECKHE WIIU
MEJIMIIMHCKHUE OTXO/Ibl). bonee moipoOHO ¢ JOKyMeHTaluel, yIaKOBKOW 1 MapKUPOBKOM
WHQPEKIIMOHHBIX MaTePHAIIOB JIJIS TPAHCIIOPTUPOBKH MOXKHO 03HAKOMHTHCS [12].

Hcnonb30BaHME HECKOJBKUX CIIOEB YIIAKOBKU SIBJIIETCS PACIPOCTPAHEHHBIM METOA0M
KOHTPOJISI YTEUKHU UM HAPYIIEHUS T€pPMETUYHOCTH YIIAKOBKU MH(EKIIMOHHOTO MaTepHalia
JUISL  CHIDKEHUS BEPOSATHOCTHM  BO3JCHCTBUS W/WIM  BBICBOOOXKIEHUS BO  BpeMs
TpaHcnopTUpoBKU. OObIYHO npumeHsieTcss IIpuHIUN TPOHHOI YNAKOBKH — TPH CJIOS:
TepPMETUYHBI TMEPBUYHBIA KOHTEMHEpP, HE OMYCKAIOLIMK MPOTEYeK; adCOpOMpYIOMIMiA
Matepuan JUisi BIOUTHIBAHUS JKUJKOCTH W3 TMEPBHUYHOrO KOHTEWHEpa; TrepMeTUYHas
BTOPUYHAsl YIAKOBKAa, HE JOIYyCKAalollasg NPOTEUeK, C JECTAIM3UPOBAHHBIM MEPEUHEM
COJICP’)KMMOTO Ha BHEIIHEW CTOPOHE; MEXKy BTOPHIM U TPETHUM BHEUTHUMHM CIIOSIMU TIPU
HEO0OXOMMOCTH MOYKHO UCIOJIb30BaTh OXJIAXKIAIOIIUE areHThl, TAKME KaK, CyXOH Jiea Win
KUIKAA ~ a30T; BHEIIHSAA  YMNAaKOBKA JIOCTATOYHOM MPOYHOCTU ISl YCJIOBHM
TPAHCTIOPTUPOBKU C HAHECEHHUEM COOTBETCTBYIOIIMX 3HAKOB , TAKUX KaK, pOMOOBUIHBIN
3Hak omacHoct UN Kiace 6 — TokcuuHble U MH(pEKIMOHHbIE MaTepHaJbl, 3HAK
cnenupuxanuun UN, yka3piBaromuii Ha MPOYHOCTh YIIAKOBKHU U T.J. OOpa3ibl KOHTEHHEPOB
JUISL XpaHEHUs! M TPAHCIOPTUPOBKH OHOJIOTMUYECKUX MAaTEepUalOB IMPEACTaBICHbl B
[Ipunoxenne 4. B COOTBETCTBHMM C JEUCTBYIOUIMMH NPaBUJIAMH JOJKHBI TaKXKe
MPEACTABIAThCS OJIaHKM JaHHBIX 00 oOpasie, muckMa U Jpyras HWHpOpMaIus,
MO3BOJISIONIAS  HMICHTU(DHUIIMPOBATh, WM ONMUCATh WH(DEKIIMOHHBIA MaTepual WU
YCTaHOBUTH JINYHOCTh MEPEBO3YMKA U TOTyUdaTeIsl.
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JEKIINA 12.

Tema. KazaxcTaHckas METOUKa yIIpaBIeHUsI OMOJIOTHYECKUMHU PUCKAMHU.

Heasb. [Ipoananu3upoBaTh Ka3axCTAHCKYIO METOJIMKY YIPABIECHUS OMOIOTMYECKUMU
pUCKaMH, BKJIIOYAIOIIYIO Ipajannio puckoB u Ilporpammy ynpasieHus: OM0JIOTHYECKUMU
pucCKaMu Juisl OMOMHAYCTpUU U Ja0OpaTOpuid, MPOBOASIIMX HCCIECJOBaHMS B HayKaxX O
KU3HH.

Kpartkoe copep:kanue JeKuuu.

B coorBerctBunm ¢ 3akoHom PecnyOmukm Kazaxcran «O Ouonormueckoi
oe3omacHoctn Pecnyonmku Kazaxcram», 2022 r. (Crt.10, n.5, Cr.13, m.1 u Ct. 14, 1.6)
Munuctpom 3xapaBooxpanenusi PecmyOmuku Kazaxcran ot 5 okrsa6ps 2022 roga
yrBepxkeH llpukaz «O0 yTBep:kIeHHM METOAUKH YNPABJEHUS OMOJOTMYeCKHUMH
puckamm» [43].

Meroauka ynpaBJjieHUsI OHOJIOTMYECKHMH PHCKAMH OIPEAEISACT IOPSIOK
ylnpaBieHUs: OMopuckamMH B cdepe CaHUTapPHO-3IHAEMUOIIOTHYECKOro OJaronoayyus
HACEJICHUs, BKIIIOYAIONIMM HMX OLEHKY U MEpPONpPUATUS IO CHUKEHUIO OMOPHCKOB B
PecniyOnuke Kaszaxcran. OHa ocHOBaHa Ha TIpajalud OMOPUCKOB IO YpPOBHSIM Ha
OCHOBE KJlaccu(UKalysg NaTOr€HHbIX OMOAreHTOB M CTEMEHM OMACHOCTH IpU paboTe C
HUMHU (TabI. 7).

Tabmuua 7 — VYpoBeHb OHMOJOTMYECKOIO PHUCKA B 3aBUCHMOCTHM OT MATOr€HHOCTHU
OMOAreHTOB M CTENEHU OMACHOCTH NMPU PpabOTe C HUMU
TpedoBanus
YpoBennb P
JlesATeIbHOCTD 110
O0MOJIOTMY€eCKOro Tun
00paleHHI0 C MATOTeHHbIM . PaGora B 1abopaTopun
pHucka JabopaTopuii
0MOoareHToOM
JlaGopatopus

I w (wm) IV  rpymnmsl He 00s13aTeIbHO
ITepssrii (BSL1) pyn M30JIMpOBaHa HMIIIT

aTOrCHHOCTHU o
OT NMOMCUICHHUH
BCCTO 3JaHUA

JlaGopatopus
I rpynmel maToreHHOCTH,
He o0s3arensHo | HMIII m 3ammuTHas onexnaa,
. BBI3bIBAIONINE WH(EKIINOHHBIC
Bropoii (BSL2) M30JMpOBaHA o003HaYeHHE

u (nnn) Iapa3uTapHbIe

OT TIOMEIIEHUN | OMOJIOTUYECKOI OITaCHOCTH
3a00J1€eBaHUA

BCETO 3JaHUs
| rpynmel maToreHHocTH, 3a HMIIII n 3amuTHas oxexna,
UCKJIIOUeHHeM nepenatomuxcs | Jlaboparopus | o603HaYeHHe

a’poreHHbIM myTeM, U (win) Il | u3ommpyeTcs oT | GMOIOTHYEeCKOM OMacHOCTH, a

Tpernii (BSL3) o
TPYIIIBI MMaTOTE€HHOCTH, | TIOMEIICHUI TaK)Ke cIlelMalibHas OJIeXK/Ia,
BBI3BLIBAIOIME 0COO0 OMACHBLIE | BCETO 3IaHU OTpaHUYECHHBIN JIOTTYCK,
MH()EKIMOHHBIE 3a00JIeBaHUs ynpasiisiemMasi BEHTUIISLIMS
1 TPYIIIIBI aTOr€HHOCTH, HMIIII u 3ammTHAas oxexaa,
MepelaImecs  a’3pOreHHbIM 0003HaUYeHNE

MyTeM, a TaKKe C Hen3BecTHbIM | JIabopaTopusi | OMOJIOrMYECKON ONacHOCTH, a

. [aTOTeHOM, B  OTHOIICHUH | U30JUPYETCs OT | TAKKe CIIeNHaIbHas OASXKIA
Yereprsrit (BSL4) ’ 194 11 Aexna,

KOTOPBIX 3¢ (EeKTUBHBIX | TOMEIICHUH OTpaHUYEHHBII JIOMYCK,
Je4eOHBIX U | BCETO 3J1aHusd yhopasisiemass — BEHTUIISALUA,
npopuIakTHYecKux Mep B BXO/JIHbI€ OOKCBI, TyIIEBbIE HA
OOJIbLITMHCTBE CIy4aeB HET BBIXOJI€, CIIELICTOKU

253



[Ipu »TOM, arreHyupoBaHHble (OCHaOJE€HHbIE) IITAMMbl MHUKPOOPTaHU3MOB,
SBJIIONIMECS TATOreHHbIMU OuoareHTamu |l rpynmbsl maToreHHOCTH, OTHOCATCA K
naroreHHbIM OnoareHtam ||l rpymmel maToreHHOCTH. ATTEHYHpOBaHHBIE (0C/Ia0JIEHHbIC)
ITAaMMbl MHUKpPOOPTaHU3MOB, SBJSIONIMECS NaToreHHbIMU Ouoarentamu |l rpynmsi
MAaTOT€HHOCTH, OTHOCSITCS K MMATOreHHBIM Onoarentam |V rpyIibl 1aTOreHHOCTH.

Jlannas MeTouka 6a3upyercs Ha MeXIyHapOIHbIX CTaHAapTax U pykoBojicTBax BO3,
paccMoTpeHHbIX panee [12, 69, 70], u npuaep:kUBAeTCI OCHOBHBIX 3TANOB MpOLECcca
OLICHKU PUCKa OOILENPUHATON CUCTEMBI OLIEHKHA PUCKOB (pHC. 4).

MeTtonuka BKIIOYAaeT WHCTPYKIMIO 1O pa3pabotke [Iporpammbl ympaBieHUs
OMOJOTMYECKUMHU pPHUCKaMU B OHOUHIYCTPUM W/WIU J1a0OpaTOpUH, 3aHUMAIOIICHCS
WCCJICIOBAaHMSIMU B HayKaxX O KW3HH. [Iporpamma ympaBiieHHs OHOPHCKAMHU COIEPIKHUT
pas3eInbl: 6HYMPEeHHA OYEeHKA OUONIOSUYECKUX PUCKO8, YYem 00paujeHus ¢ Namo2eHHbIMU
ouoazenmamu, kaopogoe obecneueHue u KOMNemeHyusi nepconala,; HOpMamueHvle OCHOBbL
(COII, memoouyeckue pyKo8oOCmMSa),ynpasieHue d1eMeHmamu Qu3u4eckol 3aujumol;
ynpaeienue o000pyoosanuem (nosepku, cepmughuxayus, Kaiubposka, ammecmayus),
ynpasienue MmeouyuncKkumu omxooamu (coomnooenue Canumapnwix npasui [16)); cozoanue
paboueli cpedvl ¢ HATUYUEM MAMepuanlos, 000pyO008aHus, 31eMeHmo8 UHGPacmpyKmypbl
(6enmunayusi, 6000CcHabIICeHUe, KAHANU3AYUS) U Oe3UHDUUUDVIOWUX CPEOCTa.

Mepomnpusitiss 10 BHYTPEHHEH OICHKM OHOJIOTMYECKMX PHUCKOB  HMMEIOT
NIEPBOCTENIEHHOE 3HAUYCHHUE JIJIsl yCTIEITHOTO BHEApEHUs [[porpaMmbl U BKITIOYAIOT: 1OPAOOK
nposedeHusi OYeHKU (NIaHosble O00UH pa3 8 200 U BHENIAHO8ble NPU 00PAWEeHUU C
Namo2eHHbIMU OUOeHMAMU, 8 OMHOWEHUU KOMOPOU He NPOBOOUNLACH OYEeHKA PUCKA, Npu
UCNONIL30BAHUU HOB0BBEOEHUIL: 1abopamopuu, 060py008aHUs, MeMOOUKU, 1AO0PAMOPHBIX
noMeweHUuli U uUx nepeniaHuposKu); pacnpeoenenue omeemcmeeHHoCmu cpeou nepconad
(PyK0BOOCMBO, HA3HAUEHUe 2cPYNnbl U3 5 COMPYOHUKO8 Ol NPOBEOeHUs] OYEHKU),
uoenmughuxayust ONACHOCMU U OYEHKA YPOBHS PUCKA U BOZMONCHBLE MEPbL €20 YCMPAHEHUS]
qUOO  CHUMNCEHUsL 00 MUHUMANbHO20, NO020MOBKA 3AKIIOYEHUs O OU0I02UYecKou
bezonacnocmu 1abopamopuu u 00veKma 6UOUHOYCMPUU 8 YETOM.

OO0s3aTenbHBIM KOMIIOHEHTOM UACHTHU(UKAIIMK OMACHOCTH SIBJISIETCS TMOATOTOBKA
cnenuduKanuu ONOJOTHUECKOM OMAaCHOCTH MAaTOreHa COTJIaCHO crienuanbHoi Gopme [43].

3akiroueHue 0 OMOJOTUYECKON 0€30MacHOCTH OOBEKTAa COACPKUT MHPOPMAILIUIO: O
cmenenu pucka 06vekxma Ol NePCOHANA U NPOAHCUBAIOUE20 BOIU3U HACENIeHUsl, O CIeNneHU
B03MOINCHOCMU BO3HUKHOBEHUS UPE38bIUALIHbIX CUMYayull (NpUpoOHO20 U MEXHO2EHHO20
xapakmepa) Ha ob6vekme, 00 OYeHKe B03MONCHBIX NOCACOCMBULL, 00 OYeHKe MepOnPUsIMuLL
HO NPeodynpedCcOeHuI0 4pe38bluatiHblX CUmMyayuti U 20MOGHOCMU K  UX JUKGUOAyuu Ha
0bvekme, 00 OyeHKe Meponpusmuill N0 CHUNCEHUI0 PUCKA U CMASYEHUN) NOCIe0CmEuUll
Upe3BLIYAUHBIX CUMYAYULL.

K 3akmroueHnio nmpuiararoTCs: CumyayuoHHbl NIAH C YKA3AHUEM NOCAeOCMBULL Om
B03MOJICHBIX UPE38bIYAIHLIX CUMYAYULl HA 00beKme, pacuemsl N0 NOKA3amensm cmeneHu
pucka oovekma c yKkazanuem mMemooos8 OYeHKU, pacyemsl 6ePOAmMHOCIU U CIeNneHU pUcKa
Ype3BLIYALIHBIX  CUMYayUuli, NOOMEepHcoarwue Mamepualbl U pekoMeHOayuu O
paspabomku Meponpusmuil o YyCmpaHeHuo 1ubo yMeHbuleHuio 6UOPUCKO8 00 NPeoeilbHO
00NnYCmumMo20 ypOoGHs:l.

AHanu3 pucKa BKJIIOYAET CIEAYIOUIUE IIaru: onucaHue CYeHapusi HameceHus: 6peod
cyOveKmy; onucanue noOMeHYUuaIbHO20 8peda U e20 8eposIMHOCMU, OnpeoeieHue CnmeneHu
8030eticmaus 8peda U ypoGHs pUcKa.
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OHpC,IIGJICHI/IG BCPOATHOCTHU BpEaa OCYHICCTBIIACTCSA HA OCHOBAHUU Ta6JII/IHBI 8.

TaﬁJmua 8 — CooTBeTrcTBHE KOJHMYECTBEHHBIX M KauyeCTBEHHBIX OICHOK yp0BH€ﬁ
BCPOATHOCTH BpCaa
KosnyecrBenHast KauyecTBennast
Onucanue
OLIEHKA OLleHKA / yPOBEHb
[IporcXoguT O4YE€Hb 4YACTO WM MOCTOSHHO BO BpEMs
>50% Yacras p A - p
BBITIOJIHCHHS] KOHKPETHOM MPOEAYphl I TPOTOKOJIA
OxugaeMo BO  BpeMs  BBIIIOJIHEHUS  KOHKPETHOM
>10% BepositHas npoueaypsl Wiy Inporokosa. [IpoucxonuT wacto uiau
MIEPUOIUYECKH
N Bo3mo)xHO BO  BpeMsi  BBINIOJIHEHHS  KOHKPETHOM
>1% Crnyuaiinas P P

MIPOIIETYPHI WM MPOTOKOJIA, HO HE YaCTO

He oxumaercss BO BpeMs BBINOJHEHUS KOHKPETHOMN
>0.1% Penxas npoueaypsl win nporokona. [Ipoucxoaut peako B BUE
OTJICIIbHBIX CITy4aeB

HeBo3MOXHO BO BpeMs BBIIOJHEHHS KOHKPETHOH
>0.01% ManoBeposiTHast | mpoueAypbl Wi MpoTokoia. [IporcxoauT 4pe3BbIYaiiHO
PEIKO WIJIM MTOYTH HUKOTJA

OnpeneneHue ypoBHSI PHUCKa OCYLIECTBJISIETCS HAa OCHOBE COBMECTHOTO aHalHM3a
CTEMEHW BO3ACHCTBUS Bpela U BEPOSTHOCTH €ro BO3HUKHOBEHHUS C KCIOJIb30BAHHEM
MmaTpuiibl puckoB [43]. Ha ocHoBaHMM aHalii3a 1O MATPHUIIC PHCKOB COCTABJISACTCS
3aKJIFOYEHHUE O JOIYCTUMOCTH PUCKA.

AHanu3 puckoB U 3G(HEKTUBHOCTH MEPOIPUATHIA IO CHUKEHUIO PUCKOB MTPOBOJIUTCS
OTBETCTBEHHBIM JIMIIOM B XOJI€ €XKEAHEBHOTO U BHYTPEHHETO MOHUTOPUHTA: BBISBIICHUE,
aHaJn3, TPOTHO3UPOBAHUE, OIICHKA W PAHXKUPOBAHHE OMOJIOTHYECKUX PHCKOB HAa OCHOBE
KpUTEPHUEB, TPETYCMOTPEHHBIX HACTOsIIeH MeToukoii. JlanHbie MOHUTOPUHTA OMOPUCKOB
BHOCSITCA B TOCYJapCTBEHHYIO WH()OPMAIMOHHYIO CHUCTEMY B 00JIACTH OHOJOTUYECKOU
0€30I1aCHOCTH.

PykoBoautenem oObekTa pa3pabaThiBaeTCs IJIaH MEPONPUSATUN MO HEHUTpaIU3aluu
OMOJIOTMYECKUX YIpo3 (OMACHOCTEH), MPEeAyNPEKIECHUIO U CHIKEHUIO OMOJIOTMYECKUX
PHCKOB, TIOBBIIICHUIO 3aITUIIIEHHOCTH YEJIOBEKA OT BO3/ICUCTBHUS OMACHBIX OMOJIOTMYECKUX
(hakTOpOB, BKIIOYAIOIIUN CPOKU UCTIOTHEHUSI U OTBETCTBEHHBIX JIUII.

Metoauka nipeHa3HavueHa JJIs BHEPEHUSI HA 00beKkTax OMonHAycTpun PecmyOauku
Ka3zaxcraH, BKJItoUasi HAy4YHO-HCCIIEI0BATENIbCKUE UHCTUTYTHI U IIEHTPHI.
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JEKLUS 13.

Tema. OcHoBbl kuOep-Ouo6ezonacHoctu. I[lporpamma mo ympaBieHUIO PHCKaMU
K1Oep-061006e30MacHOCTHIO B TAO0OPATOPUSIX, MPOBOASIIMX UCCIIEIOBAHUS B 001aCTH HAYK O
’KU3HU U OMOUH]TYCTPHH.

Heab. WM3yunTh OCHOBBI KHOEp-O0MOOE30MACHOCTH M OOCYAWTH JJIEMEHTHl U
TpeOyeMBbIX NeUCTBUI 17151 oOecriedeHus 3(PPeKkTHBHOTO HYHKITMOHUPOBAHUS BCEX ITAIIOB
[TporpaMMeI 10 yIIpaBlIEHUIO PUCKaMHU KHOEp-O01M00Ee301MacHOCTH.

KpaTkoe cogepxaHue JIeKIHMH.

bypHoe pa3Butre WHHOPMANMOHHBIX TEXHOJIOTHH B TIOCICIHHUE JCCATHUICTUS
CIOCOOCTBYIOT 3HAUUTEIHFHOMY MPOTPECCY B Pa3IMUHBIX HayKax U cepax ueIOBEUECKOM
NEATEIPHOCTH, B YAaCTHOCTH, HAyKax O JKM3HW. XpaHCHUE W YIPABJICHHUE JTaHHBIMU
MIPOBOJIUMBIX HCCIEAOBAHWM, HAMpuUMeEp, ¢ MPUMEHEHHWEM OOJIAYHBIX TEXHOJOTUH B
HuTepHeTe, reHepupoBaHrie COOCTBEHHBIX 0a3 TaHHBIX IKCIIEPUMEHTOB U HUCIIOIb30BaHUE
OOJBIIIOr0 MaccHBa JaHHBIX OMOOAHKOB, CO3/IaHME CIEIUATIBHBIX MHTEP(EHCOB ISl TeX
WIM WHBIX HANpaBlICHUW B HAyKax O KU3HU, a TAKXKE aBTOMATHU3alus J1ab0paTOpPHBIX
MPOIIECCOB, B TOM YHCIIE, aBTOMaTHu3upoBaHHoe cekBeHupopanue JIHK u podoToTexHuka,
JUCTAaHIIMOHHOE YIpaBJieHWE OKCIEpPUMEHTaMH Tpu padboTe ¢ 0co00 OMacCHBIMU
MaTOT€HAMHU U JPYTHE MOJIE3HbIE 11 HAYKU MPUIIOKEHUS, CIOCOOCTBYIOT BOZHUKHOBEHUIO
HOBBIX ySI3BUMOCTEH: PUCKH HECAaHKIIMOHUPOBAHHOTO HAOIIOACHUS, TOCTYIIA, BTOPKEHHUS,
a TakXKe 3JI0HAMEPEHHOTO U BPEAOHOCHOTO JIEHCTBUS B MH(GOPMAIIMOHHOM MPOCTPAHCTBE.
Oco0eHHO OOMBIINE PUCKH MOTYT COMPOBOXKAATh MCCIIEIOBAHUS, MPOBOJUMBIE B paMKax
MEXIYHAPOHBIX HAYIHBIX TTPOCKTOB.

Bo3HuKkiIM HOBBIE TMOHATHS MW JAUCIUIUIMHBI «KUOEpOE30MAaCHOCThY, «KHOEp-
¢usudeckas 0e30macHOCThY, «kuOeprurueHa» [77]. IlpumenutenbHO K o0JacTu
OMOJIOTHYECKUX UCCIIEOBAHUM H, B IIEJIOM, HAYK O KU3HU HCIIOJIb3YETCSl TEPMHUH «KHOep-
onobe3omacHocTh» [78, 79].

O030p coOBpeMEHHBIX MyOJuKaiuii 1o Kkubep-OmobesomacHoct (cBbime 80
MCTOYHUKOB) MPEJCTaBJICH HCCIIe0BaTEIsIMU TeXHUUECKOro YHUBEepcuTeTa Bupmkunuu,

CILIA, 2020 [80].

Ku6epoe3onacuoctsb (MH(popMannoHHasi 6e30MaCHOCTh) — COBOKYITHOCTh TEXHOJIOTHA, IIPOIIECCOB
¥ METO/IOB, IPEHA3HAYESHHBIX IS 3allIUThI CETEH, yCTPOICTB, MPOrpaMM M IaHHBIX OT aTakK, HOBPEXKACHU I
WIM HECAaHKIIMOHUPOBAHHOTO Joctyna. KubepOe3omnacHOCTh TakKe MOXKET Ha3bIBaThCs 0€30MaCHOCTHIO
UH(POPMALIMOHHBIX TEXHOJIOTUH.

Kubep-dpuznueckas 6e3onacHoCTb — HHTErpaIysl JaTYNKOB, BHIYMCIECHUH, YIIpaBICHUs U CeTeil B
¢u3nueckne 00ObEKThl U HHPPACTPYKTYPY, MOJKIIOUeHHE UX K IHTepHeTY U IpyT K Apyry. Mcnonb3yercs
MIPABUTENBCTBAMHU, JTAOOPATOPHUSIMH, CETbCKUM X03SIICTBOM U MPOU3BOACTBOM U JIp.

Kubepruruena — Habop METOJ10B, KOTOPBIE OPraHU3ALIMHU U OT/JEIBHBIE JIULA PETYIISIPHO IPUMEHSIOT
JUISL TTO/1/IepKaHus pab0TOCOCOOHOCTH M 0€30IaCHOCTH TOJIb30BaTeNel, yCTPONUCTB, CETel U TaHHBIX.

Kubep-6mode3onacHocTh — HOBasl AUCLUIIIINHA, KOTOpasi HAIpaBJIeHa Ha YCTPAHEHNE YHUKAJIbHbBIX
yrpo3 Ha CThIKE NH()POPMALIMOHHBIX TEXHOJIOTHM U HAyK O KU3HU. DTH YSI3BUMOCTU MOTYT OBITH CBSI3aHBI C
HE)KeJaTeIbHbIM HAaOI0IEHUEM, BTOPKEHUEM U 3I0HAMEPEHHBIMU JIEHCTBUSMHU, IIPOUCXOSIIMMHU BHYTPU
WIM Ha CTHIKE HAyK O >KM3HH, B KHOep, KuOep-PpU3nYecKux, EeTMouKax MOCTaBOK M MH(PACTPYKTYPHBIX
CUCTEMax.
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Opranu3zaiuu, mMpoBOIAIINE UCCISAOBAaHUS B HAYKaX O KU3HH, CTATH MUIICHSIMU JIJIs
KuOeparak, HCIONb3yd  HMHCTUTYIHOHAIBHYIO  YSA3BUMOCTh  JUIsl  JIOCTyNma K
UCCJICIOBATENILCKUM JIAHHBIM, MaTeprajiaM U TeXHouorusiM. OCHOBHBIE 00JIacTH yrpo3 B
3TOM cepe: suympenHue yeposvl u Kubepamaxu, WNUOHANC, MAHUNYIUPOBAHUE OAHHLIMU
UnU nepexeam mpemvel CMopoHOU.

Hapymiennss kubepOe3omnacHOCTH uepe3 mpu3My Ono0e30macHOCTH BKIIFOYAIOT:
Kudeparaky — Kpaka WIH MaHUITYJIUPOBAHUE TAHHBIMU H/VJIH KCTIEPTHBIMU 3HAHUSIMU B
oOmactu 6e30macHOCTH /Wi UH(popMalmeit o mapTHepax v 3aMHTEPECOBAaHHBIX CTOPOHAX;
B3JIOM Y MapTHEPOB (MMOCTABIIMKOB PEAKTUBOB, YCIYT) C UCMOIB30BAHUEM CUCTEM M CETe
paccMaTpuBaeMOl OpTraHU3AIMH; MAHUMYJISIUA C YYBCTBUTECIBHBIM OO0OOPYIOBaHHUEM,
MPUBOJISIIKE K €r0 MOBPEKICHUIO UM U3MEHEHUIO Pe3yJIbTaTOB UCCIICIOBAHMS ; HHIUAEHT
Kn0ep0e30MacHOCTH — HECAHKITMOHUPOBAHHBIN JOCTYI K TaHHBIM, BAKHOW HH(POPMAITUH,
maToreHaM HJIM MCCIIEI0BaTeIbCKOMY MaTepualy CO CTOPOHBI COTPYIHUKA WA TapTHEPA;
KOMIIpOMETAIMsl KOHPHUACHIMAIbHOW WHOOpPMAIMM WM MaTepualioB dYepe3 CeTh
MOCTABIIUKOB; YAAJICHHBIN JOCTYI K aBTOMAaTU3UPOBAHHOMY 000PY/IOBaHUIO.

Hcxons u3 BhINIECKa3aHHOTO K MOTEHIUAJBLHBIM PUCKaAM KUOep-0100e301acHOCTH
OTHOCSTCS: YOAQleHHbll O00CMYNn K OAHHbIM J1a0OPAMOPHLIX NPOO;, MAHUNYIUPOBAHUE
ABMOMAMUUPOBAHHBIMU — UTU  KOMNBIOMEPHLIMU — MEXHON02USAMU Ol UBMEHEeHUs
Dpe3yIbmamos 8bl00pKU U OAHHBIX, HECAHKYUOHUPOBAHHBIU OOCMYN K cemesvbiM (aiiam,
BKAIOYASI KOHQDUOCHYUATbHYIO UHDOpMAYUI0, A MaKdice 00CMYNn K KaApmuposaHuio 2eHos,
2EHHO-UHICEHEPHBIM PACMEHUIM U NOCIe008aMelbHOCMAM, OAHHbLIM O paspabomke u
aghhexmusnocmu 8aKyuH, nNPoOU3800CMEEHHBIM OAHHBLIM U Op.

VYropaBnenue puckamu KuOep-0mo0e30MacHOCTH B Ja0OpaTOpPHUSX YHUBEPCUTETOB,
HayYHO-HCCIIE0BATEIHCKAX HHCTUTYTOB U HAYYHBIX IIECHTPOB, TPOBOASIINX UCCIICTOBAHUS
B o0sacTM HayK O JKM3HM, a Takke B OHOMHAYCTPUM TPEACTaBIsieT coOoM
MHOTOKOMITOHEHTHBIH nporiecc, OXBaTBIBAIOIIHI 3awumy buomamepuana,
Kubepbeszonachocms u Kubep-ghuzuueckyio 6€30nacHocms.

Buozammra: pazpaboTka npoueayp 3aluThl OMoMarepraa st Haexxallero nojy4yeHusi, aHainsa,
XpaHeHHUs U Tepegayd OMOJIOTMYECKHX IaTOreHOB, OOpa3loB U JIp.; NPUMEHEHHE COOTBETCTBYIOIUX
CUCTEM YIIpaBJIeHUs Ja00paTOPHOM MPAKTUKOM JUIsl HAJUIEXkKAIIEro yyeTa LEeMOYKH OCTaBOK U Mepeaadu
YYBCTBUTEIbHBIX /WM OUMOMarepuajgoB BBICOKOTO pHCKA; pa3paboTKa aJeKBaTHBIX MPOLERYp
0100e30MacHOCTH, BKJIIOYAsi IPOTOKOJIbI MHPEKIIMOHHOTO KOHTPOJIS, UCIIOJIb30BAaHNE CPE/ICTBA 3aIUThI U
6e30macHble METO/IbI pabOoTHI.

Kubep6e3onacHocTb: pa3paboTka KpUTEPUEB MPUEMIIEMOCTH MHUHHMAJIBHOTO YPOBHS  JUIS
KHOEpIUrueHbl; pa3paboTka MOMUTHK U Mpolenyp KuOepOe30macHOCTH Jjisl HpeAOoTBpalleHus,
oOHapyXeHus1, pearupoBaHus U BoccTaHosieHuss UT-cuctem, cereil u nmporpamm; BHEAPEHUE CTpaTeruil
pearupoBaHMs Ha KHOEepOEe30MacHOCTh, 00yUeHHE U TECTUPOBAHHE CUCTEMBI Ha IPOHUKHOBEHHUE.

Kubep-pusznueckas 6e30nacHocTb: pa3paboTKa MOJUTHK U IpoLeayp KuOep-PpU3nIecKux CUCTEM,
KOTOpPbIE BKJIIOYAIOT AaBTOPU3ALIMIO M JOCTYN, B3aMMOJEHCTBUE YEJIOBEKAa C KOMIIBIOTEPOM H
00opy0BaHNEM, TPUHLIUIIBI MHTETPAIlM aBTOMATU3MPOBAaHHOM HH(pOpMaLny.

Opranu3zanusM, CeualIn3upyIIUMCsS Ha UCCIIEA0BAHUAX, pa3pabOTKe TEXHOIOTHUI
B HayKaX W JKU3HHU ¥ OMOMHIYCTPUU CIEAyeT pa3padaThiBaTh U BHEIPITH CUCTEMBI KHOEp-
O0ro0e30nacHOCTH, 4YTOOBI co37arh A((EKTUBHYIO JTOKYMEHTHPOBAHHYIO METOI0JIOTHIO
3alllUThI, CHIKCHHsS] BEPOSTHOCTH BO3HUKHOBEHHS, TOATOTOBKH, pEarMpoBaHMs Ha
KUOEpCOOBITHS U €ro cMsryeHue. Takue AelcTBUS MOTYT ObITh OMMCAHbl B CHEIMAIBLHOM
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[Tporpamme o kubep-6100e30MaCHOCTH B OPTaHU3AIUK U COIEPKaTh CIICAYIOIIME dTAITbI:
n0020MosBKa, OOHapyJiceHue, omeenm, noodoepoiicaHue, C ONMMCAHUEM TOJUTUK, IJIAHOB U
IPOILICYp, HAMIPABICHHBIX HA MOCTOSHHOC COBEPUICHCMBO8AHIE MCHEIKMEHTA PUCKOB B
aToit cepe (puc. 6).

|

MoprotoBKa O6HapyxeHue f OrBser MNopaepxaHune

3a10K1UTb XOPOLUYIO Onpegenuntb, Kak Onpeaenuntb, Kak 3an0XKNTb XOPOLLYO
OCHOBY A/1A obHapyxuBatoTca obHapyxusatoTca OCHOBY A/1A
nepeaoBOro onbiTa u TpuUrrepbl u TpUrrepbl u nepesoBoOro onbiTa u
NoBbICUTb WMHAMKaATOPbl pUCKa U WHANKATOPbI PUCKa 1 NOBbICUTb
0CBeOMIEHHOCTb yrpos yrpos 0CBeOM/IEHHOCTb

Pucynok 6 — Otansl [IporpaMmMel 0 ynpaBiIeHUIO pUCKaMHU KHOep-0no0e30macHOCTH 1St
OpraHU3aIH, TPOBOAIICH UCCISTOBAHMS B HAyKax O KU3HU

Onucanue >Ie€MEHTOB U TpeOyeMbIX IeHCTBUM miisi oOecriedeHus: 3(PpPeKTUBHOTO
GYHKIIMOHMPOBAaHUS Bcex dTanoB I[IporpamMmbl 1O yOpaBICHHIO pUCKAMH KHOEp-
O0100e30MacCHOCTH B OpraHu3aliy npeacTaBieHo B [Ipunoxenun 5.

BaxxHO mpaBUIBHO M CBOEBPEMEHHO pacHucaTh POJIM M OTBETCTBEHHOCTH BCEX
YYaCTHUKOB TIO HAA30py W peanu3anuu Takoil [Iporpammel, BKItOUasi pyKo8oOcmeo
opeanuzayuu,  3asedylowe2o  Jnabopamopuell,  pPyKO8OOUmeNs — UCCIe008aHULl U
COmpyOHUK08,; pyKkosooumeisi noopazoenenus HT-6ezonacnocmu u compyoHUKo8, PUCK
MeHeddcepa opeanuzayuu; 1a60paHmos, MexHuKos8 U 6ecb NepCoHall.

JImst  COOTBETCTBUS TEPENOBBIM CcTaHmapTaM, lIporpamMma moipDKHA peETryJIspHO
nepecMaTpuBaTbCsl M OOHOBIATHCSA. OOydYeHHE HOBBIX COTPYIHHUKOB, CTYACHTOB U
MapTHEPOB I10 HAYYHBIM IPOEKTaM, TMOCTABIIMKOB YCIYT, IOBBINICHUE KBaTH(PUKAIIAN
paboTaroiiero TepcoHaja BCEX YpPOBHEH OyayT CHocoOCTBOBAaTh MOBBIMICHUIO
OCBEJOMJICHHOCTH ¥ TOTOBHOCTH OpTraHU3allMM TPOTHUBOCTOSTH yrpo3aM Kuoep-
O6ro6e3onacHOCTH. MOHUTOPUHT Ha €KEroJTHON OCHOBE W/WJIW MOCJIE WHIIUEHTA C IEJIbIO
POBEPKH M OILEHKU 3P heKTUBHOCTH [IporpaMmbl sIBIs€TCS 00S3aTEIBHBIM YCIOBHUEM
KaueCTBEHHOTO YIIPABJICHHS pUCKaMU KnOep-01M0o0e301macHOCTH B OPTaHU3aIUH.

B nexyuu ucnonvzosanuce mamepuanst Cemunapa no kubep-o6uo6e30nacHocmu, nposeoeHHo20 8
Gespane 2023 2o0a cneyuanucmamu xomnawuu Sention (Aecmpanus), 6 pamxax MedswcoynapooHoll
npoepammul  «besonacnocms  nabopamopnoll  ungpacmpykmypel 8 NOCMRAHOEMUHECKYIO  INOXY»,
opeanuszosannou Health Security Partners (HSP, US).
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JEKLUS 14.

Tema. Yrpasnenue puckaMu B OUOMHIYCTPUU U HAyKaX O KU3HU JJIA COONIOICHUS
IpaBUJI SKCIIOPTHOTO KOHTpouist. BuyTpudupmennas nporpamma coorserctsus (ICP).

Heab. OGocHOBaTh HEOOXOAMMOCTH pPa3pabOTKU BHYTPU(PHUPMEHHBIX MPOTpaMM
cootBercTBUs (ICP) mpaBuiam 3KCHOPTHOTO KOHTPOJIA ISl YHNPABIECHUS PUCKAMHU B
OMOWHIyCTPHUH W HayKaX O KU3HU.

Kparkoe conep:kaHue JieKIIUU.

B nacTosimee Bpems B OMOMHIYCTPUM M HAayKax O KU3HU CO3/1a€TCS 3HAYUTEIHHOE
KOJIMYECTBO MPOAYKTOB M TEXHOJOTHM, KOTOPHIE MOTYT MPOJIABATHCS B JIPYTHE CTPAHbI B
COOTBETCTBHM C BHEIIHEAKOHOMUYECKOM JIESATEIbHOCTHIO, IEPENaBaThbCi B paMKaX
MEXJAYHApPOJHBIX HAYYHBIX IPOCKTOB M COBMECTHOM HAYYHO-IIPOU3BOJACTBEHHOM
nesitenbHOCTH. HampuMep, KyabTyphl KJIETOK OMACHBIX U 0CO00 OMACHBIX OMOJIOTHYECKUX
areHToB, OOOPYJOBaHUE PpA3JIUYHBIX CTAJAUM MHUKPOOHOJOTUYECKOrO0 MPOU3BOJICTBA
(bepmenTeps! U IeHTPUDYTH, CUCTEMBI GUIBTPALIMH B IIOMIEPEYHOM MMOTOKE, KpUODUITbHBIE
CYIIWJIbHBIE  KaMephl, a’pO30JbHOE HHTAJSIMOHHOE O000pYyIOBaHUE, 3AIIUTHOE
M30JUpYylolee 000pyI0BaHUE JTA0OpATOPUU U pabOTAIOIIETO NEPCOHANA), TEXHOJIOTHH U
HAaYYHbIC UCCIIEIOBAHMs 110 MPOU3BOJICTBY BAKIIMH U JICKAPCTBEHHBIX PENApaTOB IIPOTUB
[1aTOT€HOB u IpyTOoE, AMEIOT ITOTEHIIMA JBOWHOTO VICIIOJIb30BAHUS.
BremneskoHoMHuueckuii 000pOT TaKUMH BHJIAMH TOBApPOB PETYJIHUPYETCS MpaBUIaMU B
00J1acTH IKCMOPTHOT0 KOHTPOoJIA (IK).

Te UJIN WHbIC BUJIbI

BBILICIICPEYMCIICHHBIX  IIPOAYKTOB, DrcnopTHLIH KOHTPOIb (IK) - KomILIeke Mep 1o
000pyIOBaHUS W TEXHOJOTHUH 00ECIIEYEHHI0  YCTAHOBJIEHHOIO  TOCYAApCTBOM
IIUPOKO HUCIIOJIB3YHOTCS B nopsAaaka OCYIICCTBICHUA BHEITHEOKOHOMHUYECKOU

ACATCIIBHOCTHU B OTHOIICHUH OIIp €JIeJICHHOM

pa3IMYHBIX cdepax AesATeTbHOCTU .
TPYIIIbI KOHTPOJIHUPYEMBIX TOBAPOB W TCXHOJIOTHU

YCJIOBCKA. MCOUIINHC 141

(MaTepuanos, o0opynoBaHus, Hay4HO-
OMOTEXHOIIOTHYECKHX . TEXHUYeCKOl  wmHopmamuu, pabor,  ycmuyr,
HOPpOU3BOACTBAX, HAIICBON pe3yabTaTOB HHTEIUIEKTYaIbHOU AesiTeNbHOCTH). K
MPOMBIIIUIEHHOCTA W BHWHOJICJINH, KOHTPOJMpYeEM B 3Toi cdepe ToBapamM W
IIPOM3BOJICTBE ECTULIMIOB, TEXHOJIOTHSIM OTHOCSTCS, MIPEXK]IE BCETO, TOBAPHI U

SKOJIOTHH U CEeIbCKOM XO3SICTBE U TEXHOJIOTUH IBOMHOI'O MCIOJIL30BaHus XbP 4.

t.A. Cpeam HHUX, HalpuMmep,
KOHTposmpyeTcs: mpasmwiamMu DK Tonpko Takoe o0OpymOBaHHE, KOTOPOE MOXKET OBITh
WCITOJIB30BAHO JIJIS1 HEMPEPBIBHOM pabOTHI ¢ TATOTEHHBIMH MUKPOOpPTaHU3MaMH, BUPyCaMU
U TOKCMHamMu Oe3 pucka oOpa3oBaHHUs a’po30iiell W oOsagaroiiee OnpeacICHHbIMU
KOHTPOJIbHBIMHU XapaKTePUCTUKAMH.

Ha ocHOBaHMM MeXTyHAPOIHBIX PAMOK U JIOTOBOPEHHOCTEH (PEKUMOB), B YACTHOCTH,
KBTO, AT, Pezomomus Cb OOH 1540 u npyrux, B pasiv4HbBIX CTpaHax CO3IAKOTCS
Hammonanpasie cucremspl OK, BKIIOYAlOmME 3aKOHBI, KOHTPOJIbHBIC CIHCKH U
HOPMATHUBHBIC JOKYMEHTHI. BakHbpIM 31eMeHTOM 3(PPeKTUuBHOTO (HYHKIIMOHUPOBAHUS
HaIMOHANBHBIX cucTeM OK sBisercss pa3paboTka W BHEAPCHHE Ha MPEANPHUSTUN
BuyTrpudupmennoii nporpammsl coorBerctBusi (I1CP).

B Hamen crpaHe coszmanue Takux I[IporpamMm coOTBEeTCTBHST HAa HPEANPUATHIX
pernamentupyertcst 3akoHa PecryOnuku Kazaxcran ot 28 mexabps 2022 roga Ne 172-VII
«O xoHTpoOJE cienuduueckux ToBaposy» (c1.17) [81].
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AHanu3 MeXIYHAapOJHOIO OMbITa MOKa3ajd Jydlllue MpPaKTUKU 10 pa3paboTke
BuyTtpudupmennsix nporpamm cootBerctBus TpeboBanusiM JK: B ynuepcuterax CIIIA
[82-86], a Takke B Martepuanax mocobus «OieMeHTH 3(dexTrBHON [IporpamMmel
COOTBETCTBUSl  AKCIOPTHOMY  KOHTpOJIIO», TpEACTaBlIeHHOro Ha caiite bropo
IPOMBIIIICHHOCTH U Oe3omacHocT MunucTepceTBa Toprosiau CILIA [87].

B pamkax nmpoekta MHTL] «Monenu BHyTpudupMeHHBIX HporpaMM COOTBETCTBUS
JUISL  SIIEPHOTO, XUMHUYECKOTO, OHMOJOTHYECKOTO U PATUOJIOTHUYECKHX CEKTOPOBY
(2019-2022 rr.) mo peamuzanuu llenmeBeix mHuMaTHB EBponeiickoro Cosera, HayuHo-
TEXHUYECKUN LEHTp «be30macHocTh sAepHbIX TexHonorui» PecnyOnukm Kaszaxcran c
MPUBJICUCHUEM OKCIEPTOB W3 pa3IWYHBIX OO0JacTell HAyK O KU3HH paszpadortan
PykoBonctBo 1o co3manuwio BuyrpudumpmenHodl mporpaMMbl  COOTBETCTBHS B
ononnyctpuu (BiolCP).

Ilenp BiolCP- ynpaBrmeHue puckamMu B OOJACTH OSKCIIOPTHOTO KOHTPOJS B
OMOUHIYCTPUU JJIE TOTO, YTOOBI MPOMYKTHI, TEXHOJOTUM M PE3yJbTaThl HAYYHBIX
pa3paboToK B 00JACTH HAYK O U3HH, UMEIOIME MOTEHIIUAI IBOMHOTO MCIOJIb30BAHUS U
BBI3BIBAIONINE 03a00UYEHHOCTh, HE TMOMAJIM B PYKH BO3MOXKHBIX MpoJindepaTopoB
OMOOPYXKUS /WU TEPPOPUCTOB.

BiolCP mpexncraBiasier co00H  KOMIIGKC HEOOXOAMMBIX OpPraHHU3allMOHHBIX,
aJIMUHUCTPATUBHBIX, TEXHUYECKUX W HHBIX HH(POPMAIMOHHBIX MEPONPUITHI, KOTOpPbIE
NOOpPOBOJIBHO ~ OCYIIECTBIISIIOTCA B OMOMHAYCTpUM  (MpeanpusATHsIMU, OHO- H
dbapMKOMITAaHUSMH, YHHBEPCUTCTAMH, HAYYHO-HCCIEAOBATCIIbCKUMHA HWHCTUTYTaMH U
1a00paToOpUsIMH) B COOTBETCTBUH C npaBuiamu DK.

Buenpenue BuytpudupmeHHON nporpaMMbl COOTBETCTBHSI MTPEANOIATAET CO3/1aHUE
MEXaHWU3Ma IPOBEPOK W YIMPABICHUS PHUCKaMH B OHOMHIYCTPHH IUISl: oOecneueHue
3AKOHHOCMU ~ BHEWHEIKOHOMUYECKUX CcOelok, bonee 3ghghekmusnoe  ynpasieHue
BHEUHEIKOHOMUYECKOU 0esamelbHOCMbIO, CoOelcmeue pealusayuu npoyeoyp, CesA3aHHbIX
C NONyYeHUueM IKCHOPMHBIX JUYEH3Ul, NpeodomepaweHue nepeoavu Mamepudaos,
000py008aHUs, MEXHONIO2UU, HAYYHO-MEXHUYEeCKOU UHGopMayuy, Komopas ModHcem
npugecmu K yuepby ummepecam CMpawvl UIU HAPYUIEHUIO ee MeNCOYHAPOOHbIX
ooszamenvcmes no K.

[TpeumymiectBa co3nanust BiolCP: coxpawenue cpoxoe peanuzayuu mesxcoynapoonsix
KOHMPAKmos 3a cuem Oonee KeanupuyuposanHol ux npopabomku Ha npeosapumeibHOM
amane; 3awuma UHmMepecos Npeonpusmus u cosoanue obapvepa 0as HeKOHMPOIUPYEeMOLL
ymeuKu nepedogvlX HAYYHO-MEXHUYEeCKUX OOCMUNCEHUNl U BbICOKUX MEeXHOI02ULL,
VKpenjeHue penymayuu npeonpusimus Kak HAO0e}CHO20 Nnapmuepa, Ccoonooarnuiezo
HaYUOHAIbHOE 3AKOHOOAMENbCMBO U MeHCOVHAPOOHble 00:13amenbCmed;, IKCnpecc-
nposepka  napmuepos (N0 MOpP208bIM  COENKAM, MEeNCOYHAPOOHBIM — NPOEeKmAaM,
nOCMABUWUKO8 YClye U Op.) HA OCHO8e UHMOPMAYUOHHO20 OAHKA OAHHBIX, CO30AHHO20 8
pamkax Ilpoepammul.

iemenTsl U npoueaypbl BiolCP: oOs3arenscTBO mpeanpustvsi (OpraHU3aINH,
KOMITaHHH ) coOmoniaTh TpeboBanus DK, BeipaxkeHHOE B (hopMe TIpUKa3a, 3asiBICHUS WA
MEMOpaHIyMa; TUTaH MEPOTIPUSTHIA 110 CO3/IaHUI0, BHEAPEHUIO U TiepecMoTpy [IporpamMmer;
opranmzaionHas ctpykrypa DK npeanpusitusi: obwas cxema, Haznauenue nepcouanda,
PYKOBOOCMBO PUIUANaAMU U OOUEPHUMU NPeONnpUSMUsIMU (eciu HeoOX00UMOo), aIrOPUTM
npoxoxaeHus mnpoueaypsl OK U oOlLieHKa PHUCKOB: npO8epKa 6HEUHemop208biX COENOK,
H0020MOBKA OOKYMEHMO8 015 NOJLYYEHUS TUYeH3UL UTU Pa3PeueHutl, KOHMpPoib NOCMABOK,
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JEJIONPOU3BOICTBO; OOy4YeHHE TMepCOoHaNa; MOHUTOPUHT BbINoJMHEHUs [Iporpammbl
(BHYTpEeHHHE TPOBEPKH); YBEAOMJICHHMs B Ciydae HecoOmtofeHus TpedoBanuii DK
(PyKOBOZICTBA, BHIIECTOSIIIIUX MHCTAHIIUHN, TAPTHEPOB).

[Ipukas (3as6nenue, memopandym) 4ETKO pa3bICHIET 1eNb U 3a1auu [IporpamMmbl u
ompeneNsieT MpakTUYECKUe Iaru, HampapieHHbIE HA OpPraHU3alyi0 paboT MO CO3JaHUIO,
NoJIJIEP’KKe (PYHKIIMOHUPOBAHUS U €€ IEPECMOTPY: Ha3HAUAIOTCSI OTBETCTBEHHBIC U3 UMCIIa
pYKOBOACTBa (Kak TMpaBwio, JIUpekTop WIM €ro 3aMecTUTedb) U IepcoHala
(Anmunuctparop no BiolCP), Komuccus u T.4.

BiolCP pomxna BKIIOUaTh B ceOs (opMamn30BaHHYIO IUArpamMMmy WU APYroe
OMMCAaHUE CHCTEMbI MPOXOXKIACHHS 3aKa30B, BKJIIOYAs OMHCAHHWE KaXJOrO DJIEMEHTa
MIPOBEPKH M THUTIOB JIMIICH3UN, KOTOPHIE MCIIONB3YIOTCS MPEANPHUITHEM. ITO 3HAYUT, YTO
CIeMyeT OMUCaTh TOCICIOBATEIHPHOCTh IIaroB WJIM MPOBEPOK, KOTOPHIC IOJKHBI OBITH
BKJIFOUCHBI B CHCTEMY 00pabOTKH 3aKa3a, a TAKKE MAKET HHCTPYMEHTAPHS JJIS MTOAICPKKA
€ro peayn3alu.

AnropuT™M TnpoxoxkaeHusi mpouenypbl OK U olleHKa pPHCKOB HEHaJIEkKallero
UCIIOJIb30BaHUS OMOMAaTepHaioB, O0OPYAOBaHMsS, TEXHOJIOTHM, HAy4YHBIX HCCIEIOBAaHUN
JIBOMHOTO Ha3Ha4YeHMs, BbI3bIBawoIme o3abodeHHOCTh (DURC) — ogun M3 BakHeHIIuX
anemeHToB BiolCP (puc. 7).

OTOEN
AkcnopTHoro KoHTpona
1 J

TexHU4eckuin aHanus AHanus3 KOHe4YHOro nonb3oBaTens

‘L Naentndukauma MpuHagnexHOCTb 3aKa3ymnKa K OueHka pucka
npoAayKuum CIMUCKY OTKA30B OTBNevYeHus

J

Pucynok 7 - Anroputm npoxoxenus rnpouenypbl K u onenka pucko BiolCP

JlaHHas mpoBepka MpelHa3HayYeHa JJisl ONpEAeeHUs, MonajaeT U MpeAnpUsiTUe-
napTHep, NPUHUMAIOIIIEE Y4acThe B KOMMepUYecKou caenke, B Cnucok 0Tka3oB. Cucok
OTKa30B cocTouT u3. Yepnozo cnucka — cnucka TPEANPUSTUANA, KOTOpPbIE HapYILIWIU
MpaBWiia, peryJupytomue 3kcnopT u Cnucka 3anpeuieHHblX cmpan — CIMCKa CTpaH, Ha
KoTopblie ObuTH HasoXkeHbl cankiuu Cb OOH.
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«Crnucok  oTKazoB» (GOpMHpYETCS Ha MNPEINpUSTHH, B JIOMOJHEHHE, MOKHO
BOCIIOJIB30BaThCA yciyramu MHTepHera:

 http://www.export.gov/exportcontrols.html - ornasiienne Bcex CIUCKOB - OTKA30B,
IUIOXUX KOHEYHBIX TMoJib30BaTeled W T.O., - MpaBurelnbcTBeHHbIH caiit CHIA 1o
HKCIIOPTHOMY KOHTPOJIIO;

* http://www.bis.doc.gov/dpl/thedeniallist.asp - Tekymmii CHOHCOK JHIl, KOTOPBIM
ObU10 opunManbHO 0TKa3aHo MunuctepctBom Toprosiau CIHIA.

Ecnmu npennpusitue-napTHEp, MPUHUMAIOIIECE YIaCTUE B CACIKE, UACHTH(PHUITUPOBAHO
Kak rmomnasiee B Cicok 0Tka3oB, anMuHucTpatop BiolCP nomken nponndopmupoBats 00
ATOM PYKOBOJICTBO CBOEH KOMITAaHUHU (TIPEITPHUSATHS ), IPUOCTAHOBHUTH MTPOXOKICHUE 3aKa3a
U CBSI3aThCS C COOTBETCTBYIOIIMMH TPABUTEILCTBEHHBIMH YUPESKIACHUSIMU C IEJIBIO
IIOJTYYEHHUSI TATBHENIINX HHCTPYKLUN.

CymectByeTr aBa 0a30BBIX METO/A MPOBEACHHS MPOBEPKH HA MPUHAIC)KHOCTH K
CITUCKY OTKAa30B:

1) Memoo, ocnosanmvlii Ha npoeepke eécex Kauenmos. IlpeAnpusiTie TOHKHO
MOJJIeP>KUBaTh 0a3y JaHHBIX 1O BCEM MapTHEpaM, MPOBEPEHHBIM HA MPUHAJICKHOCTh K
CIUCKY OTKa30B. Eciu mosBiiseTcst HOBbIM MapTHEP, KOTOPOTO HET B 06a3e JaHHBIX, 3aKa3
JOJDKEH OBITh NMPUOCTAHOBJICH JI0 T€X IMOP, MOKAa HOBBINA MapTHEp HEe OyAeT MpoBEpEeH Ha
MPUHAICKHOCTh K CIIUCKY 0TKa30B. [Ipeanpusitusi, moiydaromue 3aka3bl OT MOCTOSHHBIX
¥ TIPOBEPEHHBIX KIIMEHTOB, MOTYT IIPEANOYECTh TaHHBIN METO/I.

2) Memoo, ocnosanublit Ha nPosepKe IKCROPMHBIX coenok. [IpeanpusaTue T0KHO
MIPOBEPATHh HAa MPUHAICKHOCTh K CIIMCKY OTKA30B MAaPTHEPCKYIO KOMITAHHIO - 3aKa3urKa,
€ro pyKOBOIMWTEIICH, a TAaKKE€ KOHEUHBIX moJib3oBaTteneu. [Ipennpusitus, nmonydaromue
AKCIIOPTHBIC 3aKa3bl OT OOJBIIOTO KOJWYECTBA HOBBIX MApTHEPOB, MOTYT MPEANOYECThH
TaKOW METOJ MPOBEPKH.

Ouenka pucka oTBJIeYUeHHS MPeIMeTa IKCIOPTA OT 3asiBJIEHHBIX LeJieil BKIII0YaeT
ciucok  «KpacHbix  QuiakkoB»,  KOTOpPhIE  YKa3plBalOT HAa  BO3MOXXHOCTH
nepenpoGuIupoBaHusl TOBapa U HUCIOJB30BAHUA €ro C IMeNbl0, OTIUYHOW OT
NepBOHAYANLHO 3asBiieHHOW. Ajmunuctpatrop BiolCP Hecer oTBeTcTBEHHOCTH 3a
BBITIOJIHEHUE ITOTO TMYHKTA: co30aem U NO0Oepicusaent CneyudaibHoe 00Cbe HO DPUCKY
omejieyeHus, cooepicauieco  UHOUKAMOPbl  «KPACHBIX — axckosy, WHPOPMHUPYET
PYKOBOJICTBO: 0151 NPUOCMAHOBAEHUS COENKU 00 BbISACHEHUSI OONOJHUMENbHOU UHDOpMayuL
UU OMKA3A 0N KOMMEPUECKOU COeNKU.

bonee peranbHO 00 3JeMeHTaxX M MpOLEAypaX, HEOOXOJUMBIX IS pa3pabOTKH,
BHeapeHun u nepecMoTpy BiolCP, crpykrype, miaHy MepoOnpusiTUd, pacnpeneieHUIo
poJIel ¥ OTBETCTBEHHOCTH MEPCOHAJIA, BEJICHUIO JEJIOMPOU3BOICTBA, MPE/IaracMbIX TeMax
JUIst OOy4YeHUsT U JPYTMM BaKHBIM HHCTpyMeHTaM 3(P(EKTUBHOTO (PYHKIIMOHUPOBAHUS
[Tporpammel, a Takke pEKOMEHIYEMBIM CPOKaM MX BBITIOJIHEHUS, MO)KHO O3HAKOMHUTBCS Ha
caiite HTI] « be3onacHocTh siiepHbIX TexHoJoruii» Pecnyonuku Kazaxctan B pasuene
«baza nanneix DK u HepacnpocTtpaneHus».
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JEKLUA 15.

Tema. OcHoBbl 6MO3THKH. LI[eHHOCTH U 3THYECKUE YCTAHOBKH B HayKaX O KU3HHU.

Heab. M3yunTh OCHOBBI OMOITUKM M MPOAHATU3UPOBATh IIEHHOCTH M JTUYECKUE
YCTAHOBKH MCCIIEJOBAHHI B HAYKaX O )KU3HH.

Kpartkoe cogep:kaHue JeKnmnu.

B nauanme 70-x romoB XX Beka amepukaHckud yuyeHbld Ban Penccenep Ilorrep
(1911-2001) BBen B Hay4HBI 00OPOT TEPMHMH «OMOITHKA» HIU «HAYKA BbIKHBAHHUSD»,
KOTOpasi JAOJKHA OBITh HOBOW MYAPOCTbI0, OOBETUHSIONICH JBa HanOoJiee BAXKHBIX U
HEOOXOIMMBIX JJIEMEHTA — OMOJIOTMYECKOE 3HAHUE U 00IIeUeIOBeYeCKUe IIEHHOCTH [ 88].

BbuosTnka — 310 O0WIEKYIbTYPHBIN (DEeHOMEH, KOTOPHIH (PYHKIIMOHUPYET B Pa3HBIX
MPOSIBJICHUSIX YEJIOBEYECKOU JEeATEeIbHOCTH. BHO3THKY paccMaTpuBarOT Kak: ompaciv
HAYYHO20 3HAHUS, AKAOeMUYECKYI0 OUCYUNTUHY, COYUATbHBIN UHCTMUMYM, 00WecmeenHoe
osuorcenue [89].

B coBpemMeHHOM Hay4HOM MOHUMAaHUU OMOITHKA - 00JIACTh MEXIUCIUIUITMHAPHBIX
UCCJIEIOBAHUM ITUYECKUX, (HUITOCO(DCKUX, AHTPOTIOJIOTUYECKUX U IOPUINIECKUX MPOOIIEeM,
BO3HUKAIOIIMX B CBS3M C MPOTPECCOM HAYK O KM3HU U BHEJPEHUEM HOBEUIIINX TEXHOJIOTUI
B [IPAKTUKY. JTO - aKTUBHO PAa3BUBAIOIIASCS HayYHasl OTPACb, KOTOpas UMEET MHOXKECTBO
HaIpaBJICHUI: MEIUIIMHCKAsl OMOATHKA, KIMHUYECKasi OMOATHKA, ITUKA B OMOTEXHOJIOTUH U
TEHHOM WHXXEHEPHUHU, JKOoJornyeckass OMOdTUKA WM Jpyrue, B IIeJOM, OHMOAITHKA, KaK
COCTaBJISIONIAs 3TUKH B HayYHBIX HccienoBanusax [90].

Cnenyer OTMETUTh, YTO JO HEJABHETO BPEMEHHM OCHOBHOM (POKYC pacCMOTPEHHs
OMO3THYECKUN TTPOOJIeM ObLIT CBA3AH C MPAKTUYECKOW METUIIMHON, B3aUMOOTHOIIIEHUEM C
MalUEHTOM, CETOIHSI OH TIEPEMECTUIICS B 00J1aCTh OBICTPO Pa3BUBAIOIIUXCS UCCIICIOBAHUMN
B HayKax U JKM3HU, BO MHOTOM OJiarofapsi BO3pOCIIMM PUCKaMH UCIIOIb30BaHU S HAYUYHBIX
JIOCTUKEHUU HE BO 0J1aro yejoBeKa U OKPY KaroIIeh Cpebl.

OcHoBoroNaramIMe HayqyHble TPYAbI 0 OMOATHYECKON TeMaTHKe 3apy0exHbIX yueHbIX: Paiix V.T.
«umukronemums 6uostukm», CIIIA (1978); Monac X. «[IpuHuun orBeTcTBeHHOCTHY,'epManns (1979);
I'pacua JI. «OcHoBbI Ono3THKMY», @pannus,(1989); Durensrapt T. «OcHoBbl 6Mo3THKMY, CILIA (1994) 1
ap. [91].

[IpencraBisier WMHTEpecC ISl CTYACHUYECKON ayIWTOpWUH, HAYYHOTO COOOIIECTBA U MPAKTHKOB
yueoHoe mocodue HacwipoBoii ®@.1O., T:xkaauiaoB A.Y. PaxmatoB A.C. «OCHOBBI OMOITUKH H
ounode3onacuocTu» (2021), moaroronenHoe mo rpanty MHTLI. B mocoOuu u3noskeHbl JOCTHKEHUS U
PUCKH COBpEMEHHOW OMOTEXHOJIOTMM, TE€HHOM Tepanuy, NPOBEACH MAETalbHBbIH STUYECKUN aHAIU3
MPAKTHYECKON JIeATEIHHOCTH IO 3alINTe BAKHEUIIUX [EHHOCTEH 00IIecTBa B KOHTEKCTE COBPEMEHHOTO
pa3BUTHS HAyK O XU3HH. M3manne coaepKUT KOHKPETHBIC MPUMEPHI U3 MCCIIEI0BATEILCKOW MPAKTHUKH,
BONPOCHl U 3a/IaHUsA, KOTOpbIE TOMOTYT JIydllle pa3o0paTbcsi B OCOOCHHOCTSX OMOITHKH U
omooOe3omacHocTH [92].

Bo MHOrmx crtpaHax Mupa OHOITHKAa CTaja akKaJeMHUYeCKOW TUCHUILTMHON. Ee
MPErNoaloT TJaBHBIM 00pazoM Ha (UIOCOPCKUX W METUIIMHCKUX (aKyIbTeTax
YHUBEPCUTETOB. [[7151 TOTO, 4TOOBI UMETH JIEJIO CO CIOKHBIMH STUYECKUMH MPOOIEMaMH,
MPUCYITUMU HAayKaM O XU3HH, TPEOYIOTCSI TPU OCHOBHBIE KOMIIETEHITUN OMOJIOTUYECKON
ITHUKU:
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— 0CBCOOMIICHHOCIb — 3HAHUE CYUeCmBYIOWUX PUCKO8 U OUleMM, a MaKice
CNOCOOHOCMb UX ONPEdeIUMb;

— 000ymbl8anue — cnocobHOCMb 836eCUMb U CONOCMABUNMb NPEUMYWECMBA HAYUHO20
NPOEKmMa U 803MONCHBIU 8PE0, KOMOPbIU OH MONHCEM NPUUUHUMDb,

— delicmeue — npeonpuHams wacu, HanpaeieHHvle Ha 00CMUNCEHUE NPUEMAEMO20
bananca medxcoy HayKoul u OUO0I02ULEeCKOL 3aUUMOl.

DTH KOMIIETEHIINN OMOJIOTUYECKON ITUKH JTOJDKHBI CTaTh YaCThI0 00YICHUS KaXI0TO0,
KTO TIoJTydaeT oOpazoBanue B chepe Hayk o xu3HU. CTOJIb e BaXKHO TIEpeIaTh ATH 3HAHUS
TEeM, KTO yXe paboTaeT Ha MecTax: y4YeHbIM, JabOpaHTaM, TEXHHMKaM U OCOOCHHO
PYKOBOAMTENSIM, KOTOPbIE BCErAa MAOJDKHBI NMOMHUTH: «Il10X0M y4YeHbIW» jJeJiaer
HeITHYHBII BLIGOP [92].

VYdacTie B MEXKIYHApOIAHBIX M HAIMOHAJIBHBIX HAYYHBIX MPOCKTaX, OOMEH Hay4YHOM
nHpopmanueld Ha KOH(DEpPEeHIMSIX W CeMHHapax, WHTEpHET - (opymax, TyOIHKanuu
pe3yIbTaTOB SKCIEPUMEHTOB B HAyYHBIX XKYpPHAJaX M Ha CTPaHUIAX MOHOrpadui, yueOHbBIX
W3JIaHUH, YTCHUE JICKIIUH B YHUBEPCUTETAX U T.JI. - COCTABJISIOIINE aTPUOYTHI aKaJIeMUYECKOM
CBOOO/IbI COBPEMEHHOTO YYEHOTO.

AKkajeMHYecKasi CB00OJa — 3TO OCHOBHAs IICHHOCTh HAYYHBIX HCCIICJIOBAHHMA, KOTOpas
J0JDKHA OBITh cOaJTaHCHPOBaHA B KaXKIOM KOHKPETHOM CJIy4ae ¢ HEOOXOIUMOCTBIO 3allHUThI
0€30MMacCHOCTH TPpaXJIaH M 00IIecTBa. APryMEHTHI B TOJIb3Y BBICTYIUICHUS C JOKJIaTaMu U
NyOJIMKAllMU ~ Pe3yJbTaTOB HAYYHBIX HCCICOBAHWUN WJIM JIPYroe JOJDKHBI  OBITh
cOamaHCHpOBaHBI aAPryMEHTaMH B TIOJb3Yy 3alUTHl CEKPETHOW WM KOMMEPUYECKOH
nH(pOpMaUK, 0OCOOCHHO TSI KCCIICIOBAaHUH, UMEIOIIUX MOTCHIIMAI IBOHHOTO UCIIOJE30BaAHUS

C 1993 r. opranmn3oBana MexayHapoaHas orosTuyeckas accoruanus (International
Association of Bioethics — https://iabioethics.org/), mpoBosiinas BceMUPHbIE OMOITHUSCKHUE
KOHTPECCHI U OOyYCHHE.

DTHUYecKoe U MPABOBOE PEryJIUPOBaHHE B 00JIaCTU OMOATHUKU OCYIIECTBIISIETCS Ha
OCHOBE MEXIYHAPOJIHBIX HOPMATUBHBIX JIOKYMEHTOB, BaXKHEHIIMMH U3 KOTOPBIX
aBIArOTCA: BeeoOmas nexnapanus o reHome udenoBeka U npasax udenoBeka (FOHECKO,
1997); lexnaparus o kaoHupoBanuu yeiaoeka (OOH, 2005); ropuaudecku 00s3bIBatOIIas
KonBeH1IUs 0 3a1ure nmpaB v JOCTOUHCTBA YEJIOBEKA B CBSI3U C TPUMEHEHUEM JOCTHKEHUN
Oouosioruu U MeauiuHbl: KOHBEHIIMIO O MpaBax 4YeJiOBeKa UM OMOMEIUIIMHE , TPUHSITAs
Cosetom EBponel B 1997 r. m I1ONONHUTENBHBIE MTPOTOKOJIBI K HEW. MexayHapOIHbIM
aBTOPUTETOM IOJIB3YIOTCS TAKUE JOKYMEHTHI, KaKk XelbCUHKCKas JeKiiapaius BecemupHoit
MeIuUMHCKOW opranuzanuu (1964, nocnemgusis pemakuus - 2000), MexayHapoaHbie
PYKOBOJISIINE MIPUHIIMIIBI STUKH ISl OMOMEIUITMHCKUX MCCleI0BaHui Ha yeaoBeke (1982,
nocienass pepaxius 2002) [92].

B Hacrosimiee BpeMss B pa3HbIX CTpaHaX MHpa MPHUHATHI HAIMOHAIbHBIC
3aKOHOJATEIbHBIE HOPMBI M TpaBUjia B O0JaCTH OWOAITHKH, MEXKIYHApPOIHBIE U
peruoHaibHble KOJEKChI MOBEACHUS, PYKOBOJAIINE MPUHIUIBI U JPYTrUe JTOKYMEHTHI B
o0JyiacTu OMOATHKH.

ODTUYECKUE KOJIEKChl MOTYT OBITh TIOJIE3HBIM HWHCTPYMEHTOM IS  YIIYUIIEHUS
OCBEJIOMJIEHHOCTH O HEO0OXOJMMOCTH YIPAaBJICHUS OHMOJOTrHYecKMMHU puckaMu. OgHuUM
U3 MepBeIX ObUT paspabotan Kojekc HSTUKKM B 001acTH OMOJOTMYECKOW 3alllUThl B
Hunepnanmax [93]. OOpamiaror Ha cebs BHUMaHHE TSHBIBUHBCKHE PYKOBOJISIIUC
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IPUHITUIIBI IO OMOJIOTMYECKOM 3allUTe JUIsl STUYECKUX KOJEKCOB YUEHBIX, pa3paOoTaHHbIE
MEXTyHAPOIHBIM KOJUIEKTUBOM aBTOpOoB [94].

BceobOmias nexnaparus o OMOITHKE W TIpaBax 4esioBeka, MpuHsATas Ha 33-i ceccuu
['enepansuoii koHdepennnun FOHECKO B 2005 r., mpakThuuecku yHUBEpcajibHa, T.€.
periiaMeHTUPYET BCE CTOPOHBI MEAUIIMHCKOMN JESITENbHOCTH U HAYYHBIX HMCCIICOBaHUM,
Kacaronmxcs 4esioBeka. JTOT JOKYMEHT TakKe JOKa3bIBaeT BO3MOXXKHOCTb MPEOOJICHUS
OTHOCUTETBHBIX pa3IMYuil MEXKIy HapoJaMH, HaIUSAMH, KYyJIbTypamMH, PEIUTHUSIMU,
MPUHATHUS ¥ IPU3HAHUS OOIIUX MPUHIIUIIOB OMOMEIUITMHCKON 3THKH.

B nexnapanuu 16 B3auMOIOTIOTHSIFONITUX ¥ B3aMMOCBSI3aHHBIX ATHYECKUX TIPUHIIUIIOB,
KAacarommMXcs HAyK O JKW3HU, MEIUIIMHBI, W CBS3aHHBIX C HUMH TEXHOJOTHH,
IPUMEHUTENBHO K YEJIOBEKY: Yen108e4eck020 00CMOUHCIEA U NPAs 4eio8eKd, OOMUHAHMbI
UHmMepeco8 OmoeNbHO2O 4Yelo8eKa HAO UHumepecamu HAyKu unu obwecmsea, Onaza u
HeNpuduUHeHus  8peoda,  CAMOCMOSIMENbHOCMU — (ABMOHOMUU) U UHOUBUOYATILHOU
OMBEMCMBEHHOCMU, CO2NACUSL, CO2NACUSL 05 IUY, He 001adarowux npagocnocoOHOCMbIO
dasambs coenacue;, NPUSHAHUS VA36UMOCIU Yello8eKa U V8adceHue HenpuKkoCHOBEHHOCMU
JIUYHOCMU, HENPUKOCHOBEHHOCMU YACMHOU HCUZHU U KOHQUOESHYUATbHOCMU, PABEHCMEA,
CNpaseoIu80CmMuU U pAGHONPABUSL, HEOONYWeHUsL OUCKPUMUHAYUU, YBAHXCEHUS KYTbIMYPHO20
pasHoobpazus U  NAOpaIUsMAa;  COMUOAPHOCMU U COMPYOHUUeCmed; COYUAIbHOU
OMBEeMCMBEHHOCMU, COBMECMHO20 UCNONb308AHUS Oaa2; 3auumsl 0YOVUWUX NOKOLEHULL,
3auumvl OKpyxcaroweli cpeowl, buochepvl u OUOPAZHO0OPA3USL.

[IpumeHeHre TaHHBIX MPUHIIAIIOB OXBATBIBACT: NPUHAMUE PEULeHU U PACCMOMpPeHUe
Ouosmuyeckux npobdiem Ha 0cHoge NpoghecCuoHAnUIMA, YeCmMHOCHU, 00OPOCOBECHOCb
U MpAamcnapeHmHoCcmu, UCNONIb3Ys HPOSPECCUBHblE HAYUYHbIE 3HAHUSL U MemOoOO0N02UU,
cos0anue He3a8UCUMBIX, MHO20OUCYUNTUHAPHBIX U NAIOPATUCMUYECKUX KOMUMEMO8 NO
9MmuKe, OKA3aHUe UM COOCUCMmBUS U NOOOEPIHCKA UX OesIMeNbHOCMU HA Haldledcaujem
ypoene; cooeticmseue CcOOMEemcmeaylowel oyeHKe U Haoaexdcaujemy pecyaiupo8aHuro
PUCKOB, KACAIOWUXCS MEeOUYUHbl, HAYK O JHCUZHU U CBA3AHHLIX C HUMU MEXHOI02UU;
cobnoderue npuHyunos Jlekiapayuu npu npogeoeHuu MpaHCHAYUOHAIbHLIX U008
NPAKmMuKY, GKIYAs Haoaexcawjue mepvl O0pbObLI ¢ OUOMEPPOPUIMOM U HE3AKOHHBIM
000pOMOM ~ 2eHemu4yecKux pecypcos U OUON02UYeCKUX Mamepuaios, YCUuius no
cooelicmsuio 00pazoeanuio U NPopeccuoOHaIbHol No02omoske 8 o0aacmu OUOIMUKU,
pacuuperue pacnpocCmpaneruss HAY4YHOU UHDOpMayuu HA MeHCOYHAPOOHOM YPOBHEe U
noowjpenue OECnpensimcmeeHH020 00MeHa HAYYHO-MEXHUYeCKUMU 3HAHUAMU 6 obaacmu
OUOIMUKU U UX COBMECMHO20 UCNOTb308AHUAL.

['ocymapcTtBam  cieayeT TIpUHUMATh —HAJICKAIUE MEPBl  3aKOHOIATEIIBHOTO,
aJIMUHUCTPATUBHOTO HWJIM MHOTO XapakTepa IS peau3aliy MPUHIIAIIOB, U3JI0OKCHHBIX B
Jexmnaparuu [95]. Boripockl OnoaTrKH BKITIoueHBI B HOBBIN Koaekc Pecniyonuku Kasaxcran
ot 7 nrons 2020 r. Ne 360-VI «O 310poBbe HapOJa U CUCTEME 3APABOOXPAHEHUS» U B
COOTBETCTBHUH CO CT.228 (HOpMUPYIOTCS HA MEXIUCHUILIMHAPHON OocHOBe lleHTpanpHas u
JIOKabHasi KOMUCCUHU 110 OMO3TUKE, TIPOMUCAHBI MX (PYHKIIUU U KPYT BBIMOJHSIEMBIX 337124
[96]. MunucrepctBoM 3apaBooxpaHeHusi PecmyOmuku  Kasaxcran — paspaboTaHo
[Tonoxenne o lleHrpampHol KoMmMuccHH MO OuodThuke [97]. BuoOdTHUYECKHil KOHTEHT
WHTETPUPOBAH B OITUYECKHE KOJEKCHl YYEHBIX B HAYYHBIX HMHCTUTYTaXx M IIEHTpax,
yHuBepcurertax [98].
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ILleHHOCTH ¥ NPUHIUNIBI TPeJHA3HAYEHBbI 1JIS:

— OIpeeNeHHs STHYECKUX 0053aTEeNIbCTB, KOTOPHIMU JOJDKHBI PYKOBOJICTBOBAThCS YUEHBIC U
Hay4YHOE COOOILECTBO;

— TMOOIIPEHUS UCTIONB30BAHUS ITUYECKUX 0053aTEIbCTB B KAUECTBE OCHOBBI /ISl TOJTUTUKH U
IpoeCCHOHATIBHOIO COOOIIECTBA, KOTOPbIE COOTBETCTBYIOT IPU3HAHHBIM CTaHIAapTaM,
NEPE0BOMY OIBITY U HAJUIEKAILEMY YIIPABIICHUIO;

— IPUMEHEHUS B KayecTBE OOLIEro U 0OBEANHAIOLIETO SI3bIKA I 3aMHTEPECOBAHHBIX CTOPOH
IpU Pa3IUYMsIX B COLMAIBHBIX, KYIbTYPHBIX M PEIUTHO3HBIX YOSKICHHUAX M ITHYECKUX
LIEHHOCTSIX.

CoBpeMeHHbIE «OPUEHTUPBD» JJI B3BEIICHHBIX ITHUECKUX CYXKICHUN B MOJACPIKKY
pazpaboTku W peanu3anuu  IPQPEKTUBHBIX MEXaHH3MOB YIPABICHUS OHOPUCKAMHU
IpeICTaBICHbBI 00IKUM Ha0Op IeHHOCTE!H 1 IpUHIKIIOB [4, 99] 1 cxeMaTHYHO H300paKEHBI

Ha pUCYHKE 8.

3a0poBbe,
0€30MacCHOCTD U
3aIuTa
T'ocobpa3oBanue, o
TBETCTBEHHOE
BOBJICYEHHE H
HCIOJIL30BaHHE
pacuIgpeHue npaB .
o HCCIe10BaAHUI
M BO3MOKHOCTeIl
ComuanbHas
CIIPABELINBOCTD HNEHHOCTHU U NTPUHIIUIIbBI IemrocrHocTh
BE3OIIACHOI' O,
HAJAEXHOI'O 1
OTBETCTBEHHOI'O
HCIIOJIb30OBAHUSA
HNCCIEJOBAHHNUA B HAYKAX
O ’KU3HAU
CrnpaBeiuBOCTh
MEXITY CrnpaBeaTuBOCTb
MOKOJIEHUSAMH
OTKpBITOCTD,

NHKII03UBHOCTD B
COTPYAHUYECTBO

NPO3Pa4YHOCTD U
OTBETCTBEHHOCTh
o0MeHa
HH(popManuen

Pucynok 8 — llerHocTy 1 IpUHITUTIBEI 0€30TIACHOTO, HAIC)KHOTO U OTBETCTBEHHOTO
HCHOJIb30BaHUs UCCIIECIOBAHMN B HAYKAX O KU3HU
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OO6yyaromumcest npeasiaraeTcs 03HAKOMUTHCS C COOTBETCTBYIOIIMMU
00s13aTeNBCTBAMU JIJIS1 OCYILECTBIIEHHUS MOJOOHBIX [IEHHOCTEW M MPUHIIMIIOB B paznene 3.2
PykoBoasimux npuniunos BO3, 2023 r. [4].

BHenpenue naHHBIX WEHHOCTEH M NPHUHIIMIIOB CIOCOOCTBYET OTBETCTBEHHOMY
YIPaBJICHUIO OMOJOTHYECKUMU PUCKAMU B HAyKaX O KM3HU, CTABUTH TAKOE YIIPaBJICHHUE HA
KaueCTBEHHO 00Jiee BHICOKUIN YPOBEHb.

YnpapneHue 6MOTOTHYECKUMH PUCKAMHU C YYETOM BBILIETIEPEUUCICHHBIX IEHHOCTEN
U TIPUHITUIIOB TMO3BOJIAET HAMTH OaJlaHC MEXIy aKaJAeMH4ecKoil cB0O00J0il YyUeHBIX H
NPaKTUKOB, MPOBOSIINX HCCIEAOBAHUS B HAayKaX O >KU3HH, U UX OTBETCTBEHHOCTHIO
nepex Hay4YHbIM CO00LIECTBOM U 001IecTBOM (puc. 9).

PaccmarpuBaemMble  LIEHHOCTH U
TIPUHITUTIBI MOTYEPKUBAIOT
HEOOXOJMMOCTh TOTO, YTOOBI HAYYHOE
COOOIIECTBO u Ipyrue
3aMHTEPECOBAHHBIE CTOPOHBI, CBSI3AHHBIE (

C UCCIIEJOBAaHMSIMM B HayKaX O >KHM3HH,

MPUACPKUBAIUCH BBHICOKUX HAYYHBIX H

ATUYECKUX CTaHJAPTOB, TapaHTUPYS HUX

UCIIOJIb30BaHUE JUIsl YIYUIICHUS )KU3HU U AKA%%%ESEEKAH
3I0POBbs  JIIOJIeH, OuopazHOOOpa3us

AKOCHUCTEM M 0€30IacHON OKpY’Karolleu E . ‘

CPE/IbI.

OTBETCTBEHHOCTb
B HAYKE

e

[lenHOCTH U IPUHLIAIIBI
IIPEIHA3HAYCHBl JUII MOTHUBALUM W
YKPEIUICHUS] OTBETCTBEHHOM IIPAKTUKH Pucynoxk 9 - Vmpasaenue
YYCHBIX U  CIICHUATXACTOB, a TaKKC OMOJOTrMYECKUMH PUCKAMU C YYETOM
JUISL BBICTPAUBAHMS ITOJIMTUKU U CUCTEMBI PYKOBOZAIINX LEHHOCTEN u
TUYECKUX 00513aTeNIbCTB BCEX IOPUHIUIIOB —  OalaHC  MEexXay
3aMHTEPECOBAHHBIX CTOPOH npu aKaJIeMHYECKON cBOOO0M u
yIpaBJIeHUN OMOJIOTMYECKUMH PUCKAMHU. OTBETCTBEHHOCTHIO YUCHOTO
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3AJAHUSA 111 CEMUHAPOB

CEMMUWHAP 1.
MeToanyeckue peKoMeHIaALUM.

OO6cynuTe Ha CEMUHAPE CIEAYIOUIME BOMPOCHI:

1. ObocHyliTe TOHATHS «OMOJOTHYECKHI PHUCK», «YIpaBIEHUE OHOIOTUYECKUMHU
pUCKaMM», «HAYKH O )KHU3HW» U IpyTue, paccMaTpuBaeMblie B 0030pHOM ekuuu. CpaBHUTE
MOHATUS «OHONOrHYecKas 0€30MacCHOCTY U «OMOJIOTUYECKAs 3aIUTay.

2. O0bsicHUTE Kakue 3aJaud JaHHOM JHUCUMIUIMHBI TPEACTaBIAIOT s Bac
HauOOIBIINI HHTEPEC.

3. ApryMeHTHupyiiTe, Kak nmanjaemusi COVID-19 nosnusiyia Ha Bamm npeacrasieHus: o0
YIPABJICHUH OMOJIOTHYECKUMU PUCKAMU.

4. TlpuBenute TPUMEPHI, HHTEPIPETUPYIOIIUE pPA3IUYHbIC YPOBHU YIIPaBICHUS
OMOJOTUYECKUMH PUCKAMU (T100aIbHBIN, HAIMOHATBHBIN, JTOKAIBHBIN).

5. Hanumure 3cce «YmpapieHre OUOTOTHYECKUMU PUCKAMH B PEIICHUU MPOOIeM
OHOJOrnYecKor 6€30MacHOCTU» U B OTKPBITOM TUCKYCCUM 00CYIUTE UX Ha CEMUHApE.

Dcce - MPO3anveCKOe COYMHEHHE HEOOJBIIOro oobemMa M CBOOOTHON KOMITO3HIIUH,
BbBIpAXAOMICC HWHAWBHUAYAJIbHBIC BIICYHATIICHUA M COO6pa)I(eHI/I}I II0 KOHKPCTHOMY
MOBOAY WJIM Bompocy. l[leab 3cce COCTOMT B Pa3BUTHM TaKUX HaBBIKOB, Kak
CaMOCTOATCIIBHOC TBOPYCCKOC MBIINIJIICHHUE U MMHNCbMCHHOC H3JIOKCHUC CO6CTBCHHI>IX
Mmeiciei (https://pnu.edu.ru/ru/recruitment/graduates/essay/).

Cosnaiite rioccapuii TEPMUHOB JUCIUILIUHBI « Y TIpaBJieHHE OMOPUCKAMU B HAyKaX O
YKU3HW» U HAUHUTE €0 3al0JHATH. | JToccapuil TEpMUHOB JOJKEH HOMOJHATHCS B IIPOLIECCE
M3y4YEHUs JTaHHOW NHUCUUILUIMHBL. B cepeauHe cemMecTpa M HAa MOCIEAHEM CEMHHApPCKOM
3aHATUU OYyAyT MMPOBOJIUTHCS MPOBEPKU HA 3HAHUE TEPMUHOB U3 TJIOCCAPUSL.

Jluteparypa. lcnions3yiite TuTepaTypy, yKa3aHHYIO B JIEKIIUU | 1 IpyTrHe u3y4yeHHbIE
Bamu ncrounuku, Bkitouast IHTepHET Marepuaibl.

CEMMUMHAP 2.

MeToauueckue peKOMeH A UM,

B oTkpBITOM AUCKYyCCHU HA CEMUHApE 0OCYIUTE CIISAYIONNE BOITPOCHI:

1. Oxapaktepu3yiTe KaTeropuu NaTOT€HHBIX MHUKPOOPTaHU3MOB, KOTOPbIE MOKHO

paccMaTpuBaTh KaK areHThl OMoJIoTHuYecKor yrpo3bl. Kakue 3ab01eBanus yenoBeKa u/mim
YKUBOTHBIX OHHU BBI3BIBAIOT?
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2. JlaliTe ompeneneHus TaKUM TEPMHHAM, KaK «IMaTOM€HHOCTbY», «BUPYJICHTHOCTHY,
«TOKCUT€HHOCTBY, «KOHTaruo3HOCTbHY, «IITaMM, «KOJIIEKIUS KYJbTYpP
MHUKPOOPTAHU3MOBY» U JIPYTUE HOBbIE TEPMUHBI.

3. CpaBHUTE MEKIYHAPOIHYIO U Ka3aXCTaHCKYIO KJIaCCU()UKAIIUI0 MUKPOOPTaHN3MOB
10 TpyIIaM MaTOr€HHOCTH.

4, OneHuTe MCTOYHUKH TIOJYyYEHHS TATOIC€HHBIX OMOAareHTOB M TOKCHHOB. Kakoe
MECTO CPEAu HUX 3aHUMAIOT KOJUICKITUU KYJIbTYP MUKPOOPTaHH3MOB H II0YEMY ?

5. 3amanue uHAUBHAYyalIbHOE. OXapakTepu3yiTe HamOojaee HU3BECTHBIC KOJUICKIUH
KYJbTYp MUKPOOPTraHU3MOB, UCTIO0JIb3Ys [Ipuinoxenue 2.

Kaxaomy  oOyuwaromemycss — Opejjiaraercsi — OxXapakTepu3oBaTb IO OJHOM
MEKIyHAPOIHOM, HAIMOHAIBHON M pabodeil KOJUICKIMH KYJIbTYpP MHKPOOPTaHHU3MOB, a
Takke HaWtu B HMHTepHere wHOOpPMAIMIO O JPYyrUX KOJUICKIHSAX  KYJIBTYP
MHUKPOOPraHU3MOB.

[TonmonauTe I‘J'IOCCElpI/Iﬁ TCPMHUHOB ,Z[aHHOﬁ JUCHUIIIIMHBI HOBBIMHU ITOHATHUAMM.

Jlutepartypa. Vcrions3yite IUTEPATYPY, YKA3aHHYIO B JIEKIIUU 2 U IPYTUE U3YUYEHHbIC
Bamu uctounuku, Bkitovasi UHTEpHET MaTepuasibl.

CEMMWHAP 3.
MeToanyeckue peKoMeH A UM,

B oTkpbITOM qUCKYyCCHU HA ceMUHAape 00CyAUTE CISAYIOIINE BOMPOCHI:

1. O0pscuute Bame noHMMaHHWE «IBOMHOIO MCIOJIL30BAHMUSI) HCCICIOBAaHUNA H
TEXHOJIOTUH B HayKaX O KU3HHU.

2. OnicHUTe OCHOBHBIC TEHJICHIIMM B HayKaX O >KWU3HH, BBI3BIBAIOIIUE PHUCKH
OunonIornyecKkon 6€30macHOCTU

3. [Ipoananmu3upyiite mpoOJeMbl, BBI3BIBAIOIINE 03a00YCHHOCTh MCCIICIOBAHUSIMHU
neoitHoro HazHaueHusi (DURC) B o0nacTu Hayk O KM3HU, MEPEUUCIUTE KOHKPETHBIC
TEXHOJIOTHHU.

4. ApryMEHTHPYHTE BaXKHOCTh OTBETCTBEHHOTO OTHOIIICHUS YISHBIX M CTIICIIUATTUCTOB,
3aHITHIX B BBI3BIBAIOIINX 03a00YCHHOCTh WCCIICOBAHUSAX JIBOWHOTO WCITOIH30BAHUS
(DURC) B Haykax 0 »H3HH, CBI3aHHBIX C TEXHOJOTUsAMHU pekoMOuHanTHOH JTHK.

5. I'pynnoBoe 3a/1aHueE:
noarorosere  [IpeseHranuio B

Power Point na temy: «[ToTeHmman IIpe3entanusa Power Point — sto crnaiia-moy. UtoOb!

JOHECTHU COO6H_ICHI/IC HIJIKM JOKJIaJd Ha 3aJaHHYIO TEMY,

ABOMHOT'O . HCHOHBgOBE}’HHH TEKCT HY)KHO pa3ouTh Ha ciaiasl. [IpencraBpTe cebe,
HCCIICIOBAHNMN W TEXHOJIOTMHA B YTO KaXKIBIHA CIIAM]] — 3TO YHUCTHIA XOJICT JJIsl PUCYHKOB
HayKax O JKHM3HHM» C aHaJIu30M M CJIOB, KOTOpPBHIE MOMOTYT BaM H3JIOXKHUTh JTOKJIaJ
KOHKpPETHBIX TmpumepoB (12-15 (https://support.microsoft.com/ru).

CJalI0B) U MPOAEMOHCTPUPYUTE €€
Ha CEMHHape.

[TononmuuTe TII0CCApUl TEPMUHOB JAHHOW AUCHUILIMHBI HOBBIMU TTOHATHUSIMH.
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Jluteparypa. Vcnonws3yiiTe nuTepartypy, yKa3aHHYI B JeKuusx 1-3 u apyrue
u3ydeHHble Bamu uctounuku, Briatoyass UHTEpHET MaTepuarbl.

CEMMUWHAP 4.
MeToanyeckue peKoMeHIaALUM.

B oTkpBITOl AUCKYyCCHU HA CEMUHApE 0OCYIUTE CIICAYIONIHE BOIPOCHI:

1. Knaccudunupyiite coBpeMeHHbIe OMOTOTHYECKUE YIPO3bI 10 TPyIaM, OOBSICHUTE
OTJINYUE OMOJIOTMYECKUX YIrpO3 €CTECTBEHHOIO MPOMCXOXKIECHHUS OT yrpo3, CBSI3aHHBIX C
HEINPEIHAMEPEHHOW U NMPETHAMEPEHHOU NESITENBHOCTBIO YEJIOBEKA.

2. [lepeuncnure ocHOBHBIE OMonormueckue yrpo3sl XXI Beka U mpoaHaTU3UPyHTE
BO3MO>KHbBIE IPUYMHBI UX TIOSIBJICHUS.

3. [Ipoananu3upyiTe pUCK BO3HUKHOBEHHS AMUACMHUIN U MaHIEeMUNA UHQPEKIUOHHBIX
3a00JIeBaHNI YEIOBEKA U )KUBOTHBIX B pernoHe LlenTpanbHoit A3uu.

4. Uutepnpetupyiite 5-7 mpuMepamu 1utary, npuseneHHyro M. Walters B cratbe
«Seven Modern Plagues: And How We Are Causing Them» [100]
https://islandpress.org/books/seven-modern-plagues:

«...JlogBlIeHHe HOBBIX M H3BECTHLIX IATOI'€HOB CBSI3aHO C MHOXKECTBOM IIpUYHH,
OOJIBIIMHCTBO W3 KOTOPBIX BBI3BAHO PACTYIIMM AHTPOIIOICHHBIM BO3ICHCTBHEM Ha
npuponay. MHTeHCcHUKanms mporecca MOsSBICHHUS MATOTCHOB MOXKET OBITh CBS3aHA C
W3MCHCHHMSIMU KJIMMaTa, COKpAIICHUEM W YTpaTol OHMOpa3sHOOOpaswus, Jerpaiarueii
cpenbl OOMTAaHHMS W YBEIMYCHHEM YHCJIa KOHTAKTOB MEXIY AUKON MPUPOION |
YeNIOBEKOM. 3HAUUTENbHYIO POJb HIpaeT CHUHEPTru3M TaKUX SIBICHUH, Kak
COXpaHSIONIAsICs OETHOCTh U POCT HACEICHUS 3EMJIH. . . »

5. [TocTpoiiTe AccororpaMmMy COBPEMEHHBIX OHMOJIOTHYECKUX YIpO3 U MPUYUH HX
BBI3BIBAIOIIIUX.

AccounorpaMMa — OTO BU3YaJIbHOC H306pa>1<eHHe CBs3EN HCHTPAJIbHOI'O ITIOHATHUS WU
ABJICHUS C I[pyrI/IMI/I IIOHATUAMU, HpGI[MeTaMI/I, KadyeCTBaMM, acCOollMallusIMMU. OHa
MO3BOJEACT OCYIICCTBUTL JIMYHOCTHO - OpHeHTHpOBaHHLIﬁ, pa3BI/IBaIOIJ.II/II71 moaxoa K
O6y‘-I€HI/IIO, ac€T TOJYOK K aKTHBHOfI MBICJ'II/ITCJ'II:HOfI ACATCIIBHOCTHU CTleeHTOB
(https://infourok.ru/).

[TonmoauTe FJIOCCEIpI/Iﬁ TCPMHUHOB I[aHHOf/'I AU CHUITJIMHBI HOBBIMHU ITOHATHUAMM.

Jlureparypa. Vcnons3yiite Imreparypy, yKa3aHHyIO B Jekuusx 1-4 u gpyrue
u3yuyeHHble Bamu nctounuky, Bkiroyas HTepHET MaTepuasbl.

270


https://islandpress.org/books/seven-modern-plagues
https://infourok.ru/

CEMMUMHAPS.
MeToanuyecKkue peKOMEHIAUM.

B oTkpbITO#N qUCKYyCCHU HAa CEMUHApe 00CYIUTE CIEAYIOIME BOIIPOCHL:

1. ConoctaBpTe BHYTPEHHHUE M BHEIIHHE OWOJOTHYECKUE Yrpo3bl PecmyOnuku
Kazaxcran, mepeuucnure OCHOBHBbIE HH(EKIIMOHHBIE 3a00JIeBaHUA, BBI3BAaHHBIE 0CO00
ONacHBIMU [MAaTOr€HAMM, BCTpevaroluecsa Ha Teppuropun Kazaxcrana.

2. Kpatko wu3J0XKUTE coAep)KaHUE Tpukaza MUHUCTEpCTBA 3/IpaBOOXPAHEHUS
PecriyOnmuku Kazaxcran ot 12 HosiOps 2021 1. «CaHUTapHO-3MHIEMHUOIOTUYECKUE
TpeOOBaHMSI K OpraHuW3allid W TPOBEACHUI0 CAHUTAPHO-TIPOTUBOAHIEMUYECKUX,
CaHUTAPHO-NPOPHUIAKTUYECKUX MEPONPHUATHI MO MNPEIYNPEKACHUI0O 0CO00 OMacCHBIX
UHPEKINOHHBIX 3a00IeBaHMIT.

3. IIpoananusupyiite BHyTpeHHHE Onosiornyeckue yrpossl B Pecyonuke Kazaxcran,
CBS3aHHBIE C JCTMOHUPOBAHMEM WU XPAaHEHHWEM NATOIEHHBIX OHMOJIOIMYECKUX AareHTOB,
CO3JJaHUEM KOJUIEKIMH MHKPOOPTraHM3MOB, a TaKXe JESATEIbHOCTBIO KIMHUKO-
JUArHOCTHYECKUE U MUKPOOHOJIOTHYECKHE J1a0OpaTOPUH, OLICHUTE OMOJIOTUYECKUE PUCKU
IIPOM3BOJCTBEHHON AESITEILHOCTBIO 3TUX J1a0OPATOPU.

4. OueHuTe pPHUCKM PpaCHpOCTPaHEHUsT OWUOJOIMUECKUX YIpo3 Ha TEPPUTOPHUIO
PecnyOninku Ka3zaxcran u3 conpenesnbHbIX TOCy1apCTB.

5. O0cyauTe OCHOBHOE COJEPKAHUE HAYUYHBIX CTATEH:

1) Meka-Meuenko T.B., Epy6aes T.K., berumoaesa 3.K, Kosanea I'.I"., Aomen 3.2K.,
Cytsarun B.B., N36anoBa Y.A. MHOroypoBHeBas cucTéMa M3y4YEHHs] CBOWCTB IITAMMOB
yymHoro mukpoda B Pecnybnuke Kazaxcrtan // IIpoGaembl 0co00 OmacHbIX MHQEKIHIA.
2022; 4: 23-28;

2) Jlyxnosa JI.YO., 136anoBa V.A., Meka-Meuenko T.B., Hekpacosa JI.E., Arma6ap
b.b., Kazakos B.C., Cymux B.IO., OcnanoBa I'M. Cubupckas si3Ba B 2016 romy B
Kazaxcrane // Medicine (Almaty). 2017; 5 (179): 56-61.

Jlis 006Cy ) aeHusl HayYHbIX CTaTe 03HAKOMBTECH C UX COAEPKAHUEM M MOJrOTOBHTE
KpaTkue pedepatsl (10 2 CTp.) C YKa3aHUEM aKTyaJbHOCTH UCCIIEI0BAHUM, UCTIONh3YyEMBbIX
METOJIOB, OCHOBHBIX PE€3YyJIbTaTOB U BbIBOJAOB. [IoaroToBbTE 3-5 BOIIPOCOB MO M3yYEHHBIM
CTaThsIM U 3a/laliTeé X CBOMM COKYPCHUKAM B ayIUTOPUH.

[TormonHUTE TII0CCapUii TEPMUHOB TAHHOW TUCLMIUIMHBI HOBBIMHU TOHSATHUSAMM.

Jlureparypa. Mcnosb3yite TuTeparypy, yKa3aHHYO B JIEKLUU S U IPyrUe U3yYCHHbIC
Bamu ncrounuku, Bkintouas THTepHET MaTepuaisbl.

CEMMHAP 6.

MeToanyeckue peKoMeH AL UM,

B oTKpbITOMN AUCKYyCCHM HA CEMHHAPE OOCYIUTE CIEAYIOLIUE BOIPOCHI:

1. AprymenTupyire 1einecooopa3HocTh BBeIeHHsI HOBOTO 3akoHa «O OHOIOTHYECKOH
oe3onacHoctu Pecnyonmnku Kazaxcrany, 2022 1.
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2. Ilpoananu3upyiite  OCHOBHOE coaepxkaHue 3akoHa «O  OHMOJIOrMYECKOH
oe3onacHoctu PecriyOnuku Kazaxcrany, nmepedrcinTe OCHOBHbBIE PUHIUIIBI 00ECTICUEeHUs
ouonoruueckoit 0e3onacHoctu B Kazaxcrane.

3. Ouenure 3¢ dextuBHOCTh 3aKoHa «O Ouosornueckor 6ezonacHoctu PecnyOnuku
Ka3zaxcran» M [NpUHATBIX HOPMAaTHUBHO-NPABOBBIX JOKYMEHTOB I  YIPaBICHUS
OMOJIOrMYECKUMH PUCKAMHU.

4. 3noxute ocHOBHOE cojaepxanue IIpukaza MuHuctepcTBa 34paBOOXpaHEHUS
PecriyOnuku Kazaxcrtan ot 27 aBrycra 2022 r. «O06 yrBepxkaenun lIpaBun nposeneHus
MOHHUTOPUHTA 3(PPEKTUBHOCTU BHEUTHEHN OIICHKM OMOJIOTHUECKUX PUCKOBY.

5. ConocraBpTe  3akoHOnaTenbcTBO  PecmyOnmuku — Kasaxctan B oOnactu
0100€30MacHOCTH U yNPaBICHUS OMOJOTUYECKUMH PUCKaMU € 3aKOHOJATEIbCTBOM CTpaH
CHI no nanHOMYy BOIpOCY, pe3yibTaThl CBOCH pabOThl 0POpMHUTE B BUIEC CPABHUTEIHHOU
TAOJUIIBI U CACTANTE BHIBOBI.

HopmaTuBHO-TIpaBOBBIE aKThI
(METOIUKH | T.1.), TOJ, [Tpumeyanue
KpPaTKOE COJIep)KaHue

3akoH(bI), TO, KpaTKOE

Ctpanst CHI'
coJiepyKaHue

ITormomuute FJIOCC&pI/Iﬁ TCPMHUHOB I[&HHOIZ JUCHUIIIIMHBI HOBBIMU ITOHATHUAMM.

Jlutepartypa. crionbs3yite IUTEPATYPY, YKA3aHHYIO B JIEKIUU 6 U IPyTHE U3YUYEHHbIE
Bamu uctounuku, Bkirovasi IHTEpHET MaTepuasibl.

CEMMHAP 7.
Meroan4yeckue peKoOMeHAaluH.

B oTkpbITON qUCKYyCCHU HA CEMUHApe 00CYyAUTE CIEAYIOIIUE BOMPOCHI:

1. [lepeunciure MexXAyHApOJHbIE paMOYHBbIE JOKYMEHTBI M CTpaTErud B 00JIacTH
OMOJIOrMYEeCKOM OE30MaCHOCTH U YIIPABIICHUS OMOJIOTMYECKUMH PUCKAMH.

2. [Ilpoanamm3upyiite coaepKaHHe MEXKAYHAPOIHBIX JIOKYMEHTOB U  OIICHHUTE
3HAYMMOCTbD ISl YIPAaBJICHUS] OMOJIOTMYECKUMHU PUCKaMH B TJIOOAJIbHOM M HAIIMOHAJIBHOM
Mmacitabax (Ha nmpumepe Pecriyonuku Kazaxcran).

3. Ouenure Bkiaa BO3 u Apyrux MeXIyHApOAHBIX OpraHU3allMid B YKpEIUICHUE
JESATENIbHOCTH 1O  YOPaBICHUIO  OWOJIOTUYECKUMHU  PHUCKAaMU U 00€CIeYeHHUIO
01006€30MacHOCTH, BKIItOUasi y4eOHO-METOJUUECKOE U HaydHOEe 00ecreyeHue.

4. ITpoananu3upyiTe COBPEMEHHBIE NOCTIKEHHSI Pa3HbIX CTaH MUpa B YNPaBICHUU
OMOJOTUYECKUMH PUCKAMU, OTBETCTBEHHOM MPOBEACHUH UCCIEAOBAHMI B HAYKaX O JKU3HU
U O0BSICHUTE KaKUe UX JIUIINX MTPAKTUK HauOoJiee 1eHHbI 171 mpuMeHeHus B Kazaxcrane.

5. IlpoBeaute mucnyt (yat. disputare — paccyxaaTh, 00CYyX/1aTh, CIIOPUTH) HA TEMY
«Kakne U3 MEXIyHapOJIHBIX JOKYMEHTOB HaumOoOJee BaXKHbI JUIsl  YCHEIIHOIO
OCYULIECTBJICHUS TJI00AIbHOM MHULIMATUBBI «ENMHOE 3/IpaBoOXpaHeHue»? ApryMeHTupyu
CBOM OTBETHI.
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[TonmonauTe I‘JIOCC&pI/II\/’I TCPMHUHOB ,HaHHOﬁ JUCHMIIIIMHBI HOBBIMH IIOHATHAMU.
HO,III‘OTOBBTG CBOHU TIJIOCCApUH [JId IIPOBCPKH, BBIYYHUTC U yMCﬁTC OOBACHUTh HX
OIIPCACIICHUA OJIS OIIPpOCa Ha CIICAYIOIICM CCMHHAPCKOM 3aHATHH.

Jluteparypa. Mcnonb3yiite tuTepaTypy, yKa3aHHYIO B JICKIIUU 7 U IPYTUE U3yUEHHBIE
Bamu uctounuku, Bkirovas THTEpHET MaTepuasibl.

CEMMUWHAP 8.
MeToanyeckue peKoMeH AL UM,

B oTkpBITOl AUCKYyCCHU HA CEMUHAPE 0OCYIUTE CICAYIONINE BOIIPOCHI:

1. Knaccuduuupyiite OM0I0rHuecKue pUCKU B HAYKaX O XKHU3HU.

2. ApryMeHTUPYIHTE OCHOBHBIE IPUHIIMIIBI YIIPABICHUS OMOJOTMYECKUMH PUCKAMU B
HayKaX O JKM3HU U OHOMHAYCTpUU, OOOCHYHTE KakuM JOJDKEH OBbITh MEXaHU3M
0€3011acHOr0, HaZIe)KHOTO M OTBETCTBEHHOTO YIPaBJIE€HUS OMOJIOTMYECKUMU PUCKAMH.

3. UHTepnperupyiite NOHMMAaHHE «UHPOJEMUU», KaK pPHCKA PpacHpoCTpaHEHUs
HEJ0CTOBEpHOU HH(pOpManu U Ae3uHpopManuu 00 HMCCIEAOBAHUSAX U TEXHOJIOTHUSX B
HAyKax O XKU3HHU U 000CHYHTE MepbI 0 00pb0OE ¢ HEH HA KOHKPETHBIX MpUMeEpax.

4. Ilpoananu3upyiTe KIIOYEBBIE 3JIEMEHTHl HAJUJIEKAIIET0 PYKOBOJCTBA HOBBIMU
TE€XHOJIOTUSIMH, KOTOpPbIE MPUMEHSIIOTCS Jis YNpaBIEHUsS OHOJOTMYECKHMMH PUCKaMH B
HAyKax O XKU3HU U OMOMHIYCTPHH.

5. [IpoBeaute (pOHTANBHBI ONPOC HA 3HAHWE M MOHMMAK TEPMUHOB COIJIACHO
«LIETI0YKA: BOIIPOC-OTBETY.

IIpenonaBarens NpoBEPSIET HAIMYUE TIIOCCAPHSI TEPMUHOB Y CTYAECHTOB BCEU IPYIIIBI U
3aJ]aeT MEPBBIN BOIIPOC OJJHOMY U3 CTYIEHTOB, HanpuMep, «[Ipoananusupyite noHsTHE
«Ounosiornveckasi 6e30macHOCTh». OTBETHBIIHMI MPABUIBHO CTYJIEHT 3aJa€T BOIPOC
CIEIYIOIIEMY «IO IEMOYKe» M T.JI., MOKa BCE HOBBIE TEPMHUHBI Kypca He OyAyT
0o0cyxaeHbl. Bce CTyneHThI Tpynmbl MPUHUMAIOT y4acTHE B OOCYXKICHHH OTBETOB,
MOTYT BBICTYMHTH C JOINOJHEHUSMU W/UIU OMPOBEPKEHUSMU OTBETOB JPYTHUX.
[IpenonaBarens (QUKCUPYET MPAaBWIBHOCTH OTBETOB, NPH HEOOXOIMMOCTH JaeT
pa3bsCHEHUS.

[TononmuuTe TII0CCApUl TEPMUHOB JAHHOW AUCHUIUIMHBI HOBBIMU TTOHATUSIMU.

Jluteparypa. Hcnone3yiiTe nurepaTypy, yKa3aHHYH B JieKIUU 1-8 u apyrue
u3ydeHHble Bamu uctouHnku, BKitoyas IHTEpHET MaTepHarsl.
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CEMMUMHAP 9.
MeToanuyecKkue peKOMEHIAUM.

B oTKpbITON JUCKYyCCHM HA CEMHHAPE OOCYIUTE CIEAYIOLIUE BOIIPOCHI:

1. Ilpoananu3upyiTe CUCTEMHBIN NOJXO0J], OCHOBaHHbII Ha KoHLeNInu NocTosHHOTO
YIIyUIICHHs], MOJIOKEHHBIA B OCHOBY MexayHapoaHoro crangaptra ISO35001:2019, u
coaepxxkanue Cranmapra (CTpyKTypa, SJIEMEHThI, OCHOBHBIE TPEOOBAHMUS).

2. Ob6ocnyiite, uto obecrneunBaeT 3pdexTuBHOEC (QyHKIMOHHpPOoBaHHE [Iporpammbl
yIpaBiIeHUs] OWOIIOTUYECKUMHU pUCKAMU I JIabopaTOpuUil U APYTUX CBSI3aHHBIX
OpTraHu3alni.

3. [lepeuucnure OCHOBHBIE TpeOOBaHHS K MepaM IO KOHTPOJIO OHOJOTHYECKHX
PUCKOB B J1a0OpaTOpUU U JPYTHX CBSI3aHHBIX OpPraHU3aAIUAX, YKAKUTE KaKylo
JOKYMEHTAIMI0 Heo0X0oauMo pa3paboTarh it ocymectBienus Takux mep (COIl u ap.).
Kakue eme Meppl 1m0 KOHTPOIIO OMOPUCKOB IOMHUMO OCHOBHBIX TPEOOBAaHUN MOTYT
BO3HUKHYTh IIpU paboTe ¢ 0000 OMAaCHBIMU MaTOr€HaMU?

4. AprymeHTHpyHTEe epe0BOM ONBIT IOBEECHUS COTPYIHUKOB, KOTOPBIA HEOOX0IUM
uig obecrieyeHus: OE30MacCHbIX METOJIOB PA0OTHI M KOHTPOJII OMOJIOTHYECKMX PHCKOB
(HMIIII, rexuuueckue nporneaypst HMIIII).

5. [Ipoananu3upyiTe poib YenoBedecKoro (akrtopa B 00€CIEUEHUU YIPABICHUS
OMONOTHYECKUMH pPHUCKaMU B Jaboparopun W 3HAUYEHUE OOydYeHUs TepcoHana IS
NOBBIIIEHUS 3(PPEKTUBHOCTU TAKOTO MpoIIecca.

B oaTOil cCBsI3U, mpeayaraeM paccMOTPETh CIEIYIOMUM Kelc-cTaam (TeXHUKa
00y4YeHHs1, HCIIONIb3YIONIAsl ONMMCAHNE PEATbHBIX CUTYalllii) U OTBETUTH Ha MOCTaBJICHHBIC
B HEM BOIIPOCHI.

ISO 35001 7.2.2 Mepbl HaACKHOCTH TIEPCOHAIIA

Kak Baria opranuzanus (J1abopaTopusi) J0JDKHA Peai30BaTh MEPhI 10 00ECIICUCHHIO
HAJeKHOCTH M€pPCOHaa, YTOObI ONPEAETUTh U 00ECTIEYUTh YBEPEHHOCTh B TOM, UTO COTPYAHUKU
3aCITY)KHBAIOT JOBEPUS U KOMIIETCHTHBI, @ TAK)KE BBISIBUTH JIUII, KOTOPbIC MOTYT MPEICTABIISITh
pHUCK 6M00€30MacHOCTH WIIM OMO3aIIUIIEHHOCTH?

Ynpasienue OUOpUCKAMU
Kak onpenensiercs
OCTYII B
1 6I([) aT}c/)Hmo 5 CoOTBETCTBYIOT JH
partop = YPOBHHU J10CTYyIIa
OpraHu3anuu? o s
= 3 KOMIIETEHTHOCTH
Kakne nacTpykunm u & ) =) 9
IS o = nepcoHaa’
TUYECKHE HOPMBI 3 = & 9
MPUMEHUMBI B 3TON S = % Ectb 1 apymrerms.
) (¢J
cuTyaruu? ‘ . .
N

Kak koHTponmpoBaTh JOCTYI OTACTBHBIX JIUI] K 00BEKTaM WM paboTe B COOTBETCTBUHU C
YCTaHOBIIEHHBIMH TIOJUTUKAMH H TIPOIIEAYPaMuU?
Kak obecnieunTs, 4TOOBI BCe IPUHATHIE MEPBI OBUTHA 3aKOHHBIMH U DTHIHBIMHE ?
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Keiic cocmasnen no mamepuanam Cemunapa no ynpaeieHuro OUOPUCKAMU U YKPENJeHUo
buobesonacnocmu, npogedenHo2o Ha base I py3suHcKoeo HAYUOHATbHO20 YEeHMPA KOHMPOIsA 3a001e6aHUll
u obwecmeaennozo 3opasooxpanenus (NCDC) 6 Jlyeap Llenmpe, 25 — 27 sauneapsa 2023 2. 6 2. Tounucu, 8
pamkax — Meoswcoynapoonou  npoepammel  «bezonacnocms  1abopamoproll  un@pacmpykmypsl 6
nocmnanoemuyeckyio anoxyy, opeanusosannou Health Security Partners (HSP, US).

[TormomuuTe FJIOCCEIpI/Iﬁ TCPMHUHOB I[aHHOI\/II JUCHUIITIMHBI HOBBIMHU ITOHATHUAMM.

Jlureparypa. Vcnosb3yiite nureparypy, yKa3aHHYIO B JEKIUH 9 U Ipyrue n3y4eHHbIE
Bamu ucrounuku, Bxirouass UHTEpHET MaTepuarnsl.

CEMMUHAP 10.
MeToauveckue peKOMeEHIalMu.

Keiic-cragm: OueHka Ouopucka mHpH MPOBEIEHUH paboT ¢ 0co00 ONacHBIM
MaTOT€HHBIM BUPYCOM, BbI3bIBatomuM SARS.

Cuenapuid:

B na6oparopun Hayunoro 1ieHTpa, 3aHUMAIOIIETOCs UCCIICIOBAHUSIMU B 00J1aCTH HayK
0 KHU3HH, IPOBOJATCA pabOThl ¢ 0COOO OMACHBIM MATOT€HHBIM BUPYCOM, BBI3BIBAIOLIUM
SARS. Komanza nccienoBateneii B KOJMUECTBE 7 YENOBEK, U3 KOTOPBIX OJTHA COTPYIHHUIIA
OepeMeHHas, paboTaroT HaJl pa3pabOTKON BaKITMHBI MPOoTHB SARS.

JlaGoparopus npeacTasisier codoi cTaHIapTHOE JlabopatopHoe momernieHue BSL2.
Bce oOopynoBaHue exeronHo cepTuuuupyercs/aTTecTyerca. buoareHT XpaHutcs B
MoOpo3wIbHON Kamepe mpu Temmeparype — 80 °C. Jlisg mpoBeneHus SKCIEPUMEHTOB
npenapar BbIpaluBaeTcs B oObeMax Mo 15 JIuUTpOoB M XpaHUTCS B Ja0OPAaTOPHOM
uHkyOaTope. [locne BeIpamiBaHusi U OYUCTKUA BUPYC OyleT MHAKTUBUPOBAH.

B Hayunom nentpe neiictByer IIporpamma 0Omo0€30MacHOCTH, HHCTPYKTAXK U
o0yueHnue cotpyaHukoB, ogHako COIIsl pa3paboTaHbl emie He sl BCEeX MPOLEAYp,
IPOBOJMMBIX B JJAHHOU J1abopartopuu. B yacTHOCTH, nmponeaypa HHAKTUBALIMA OMOAareHTa
HaIlMCaHa, HO HE YTBEPXkJEHA PYKOBOACTBOM, a pa3pa0OTaHHAsI CTPATErusi MO KOHTPOJIIO
pHUCKa oTIpaBieHa Ha aopaboTky. st aToit maboparopun HE CyIIECTBYET O(PHUITUATHLHOM
MIPOTPAMMBI 3aIUTH OPTAHOB JIBIXaHUS U PECIIUPATOPHI HE UCTIOIB3YIOTCS.

Bce cotpynHuku, kpoMe Moyioforo jabopaHTa, pabOTaOT JaBHO U PETYJSPHO
npoxoAsaT oOydeHHe, MMEIOT COOTBETCTBYIOLIUI CBOMM JOJDKHOCTHBIM OOS3aHHOCTSIM
YpOBEHb KOMMETEHTHOCTH. JIabOpaHT MPUHAT B J1aOOPATOPUIO HEJABHO, OH COBMEIIAET
paboTy ¢ 3aBeplleHreM o0yueHuUsi B Y HUBEPCUTETE, MPOILEN EPBUYHBIN HHCTPYKTAX.

OTBeTbTE HA CJIEAYIOIIHE BONMPOCHI:

1. Cobepute HeoOXoauMYI0 HH(POPMALINIO O OMOAreHTe IS OLIEHKY NIEPBOHAYAIBHOTO
pHUCKa, UCTIONB3YS MATPHUILy OIIEHKH PUCKOB. KTo M3 cOTpyaHNKOB 1aboparopun Hanbosee
ysSI3BUM?

2. Onpenenute BEpOSTHOCTH BO3ICHCTBHUS WM BBICBOOOXKICHUSI OMOAreHTa 1 TSHKECTh
MOCIIEAICTBHIA TAKOTO COOBITHS IS TIepCOHaNa Jab0paTopun U OKPYKaOIIEH CPEeIbI.
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3. OueHure npuemMiIeMblid PUCK JJIsl MPOAOKEHUsI padOThI C IaHHBIM OMOAareHTOM B
7abopaTopuu U MPEAIOKUTE CTPATETUU €ro CHIbKEeHUs. JlocTaTo4yHO Jiu B TaHHOM cllydae
TOJIBKO OCHOBHBIX TPEOOBaHM, KAaK COBOKYITHOCTH MEp IO KOHTPOJIIO pUcKa?

4. Onpenenute OCTaTOYHBIM PUCK TOCNEe BbIOOpa U pead3alii Mep MO KOHTPOJIIIO
pucKa.

5. Kakue uzmenenus B pabote 1abopaTopuu clielyeT MPOBECTH MOCIIE BCECTOPOHHETO

aHaJln3a PUCKOB M pa3paboTKU Mep MO UX KOHTPOII0? APryMEHTHPYITE CBOM OTBET.
s pazpabomku Ketic-cmaou UCnob308anvl mamepuaninl [74].

[TonmonauTe I‘J'IOCCﬂpI/Iﬁ TCPMHUHOB ,HaHHOﬁ JUCHUIIIIMHBI HOBBIMH ITOHATHUAMM.

Jlureparypa. Mcnonb3yiite muteparypy, ykazannyto B Jiekuuu 10 u [Tpunoxenue 3,
a TaK)Ke pyrue u3ydeHHble BamMu NCTOUHMKH, BKJItoUas MIHTEpHET MaTepuasbl.

CEMMWHAP 11.
MeToanyeckue peKoMeH Al UM,

B oTKpBITON qUCKYCCHHM HA CEMUHAPE OOCYAUTE CIIEIYIOIINE BOIPOCHI:

1. I'pynnioBoe 3aganue. [loarorosre mpe3enTanuio Ha TeMy: «CoBpemennbie CU3 u
3amuTHOE TJabopaTtopHoe obopyaoBanue» (12-15 cnaiinos). [IpoustrocTpupyiTe BHEITHHMA
BUJI U cTpoeHue (oTorpadusiMu U pUCYHKaMHu, 0OOCHYWTE YPOBHU 3aIUTHI JIsI KOHTPOJIS
PHUCKOB, IPUHITUIIBI PAOOTHI U T.1.

2. [Ipoananu3upyiite cnocoObl 00pabOTKH pa3IUYHBIX KaTerOpUMl OTXOJOB U
J1a060paTOpHBIE METO/IBI ICKOHTAMUHAIIMH.

3. OueHure crocoObl MOMYYEHHUS, XPAHCHHS M TPAHCIOPTHPOBKH OHOMaTEepHaiOB
BHYTPH HAYYHOTO YUPEKACHUS, TPOKOMMEHTUPYHUTE KOMIIETEHIIUU TIEPCOHANa, 3aHATOTO B
ATHUX IpoLeccax.

4. CpaBHUTE MapKUPOBKY IMpPHU TPAHCHOPTUPOBKE, XapaKTep OMACHOIO BO3JACHCTBUS
MH(EKIMOHHBIX MaTepHasioB Kareropuu A u b.

5. OtBeThTe Ha clenyromue Bonpockl horotectoB A), B) u C):

5.1.Yto  sBusercs  WUHAUKATOpOM A)

IJIOXOT0 (YHKIMOHUPOBAHUS
OMOpHCK MEHEPKMEHTA B
naboparopun?

5.2. Kak 310 oOHapykuBaeTcs?

5.3. Kak 310 xoHTpOosupyetcs?
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Domomecm cocmasnen no mamepuaram Cemurapa no ynpaeieHuro OUOPUCKAMU U YKPENIeHUIO
buobeszonacHocmu, npogedenHo2o Ha base I py3uHcKo20 HAYUOHATLHO20 YEeHMPA KOHMPOLA 3a001e6aHull
u obwecmeernnoco 30pasooxpanenus (NCDC) 6 Jlyeap Llenmpe, 25 — 27 aneaps 2023 e. 6 e.Tounucu, 6
pamkax — Meoswcoynapoonou  npoepammel  «bezonacnocms  nabopamopmnoll  ungpacmpykmypsl 6
nocmnandemuyeckyro snoxyy, opeanuzosannot Health Security Partners (HSP, US).

[TonmoauTe I‘J'IOCCElpI/If/'I TCPMHUHOB I[ElHHOfI JUCHUIITIMHBI HOBBIMHU ITOHATHUAMM.

Jluteparypa. Hcnonb3yiite nuteparypy, ykasaHHyr B Jjekuusx 9-11 u apyrue
u3ydeHHbie Bamu uctounuku, Briatoyass UHTEpHET MaTepuarbl.

CEMMUWHAP 12.
MeToanyeckue peKoOMeHIaAlUM.

B oTKpBITON JUCKYCCHHM HA CEMUHApPE OOCYAUTE CIIEYIOIINE BOMPOCHI:

1. IIpoananu3upyiTe OCHOBHOE COJIEPKAHUE Ka3aXCTAaHCKOW METOAUKH YIPaBJICHUS
OMOpHUCKaAMH.

2. O0BsiICHUTE pa3IUYHbIE YPOBHU OHOJOTHUYECKOTO PHCKAa B 3aBUCUMOCTH OT
MATOTEHHOCTH OMOAreHTOB M CTEMEHU OMACHOCTU MpPH pabdoTe ¢ HUMH, MPUBEICHHBIC B
Metonuke.

3. [IpokomMMeHTUpYHTE COACp)KaHWE CIENUATbHONW (OPMBI 1O  TMOATOTOBKE
crienrguKauy ONOJOTHISCKON OMACHOCTH MMaTOreHa, MpYBeJACHHON B MeToauke.

4. Onpenenute BEPOATHOCTh Bpeda Ha OCHOBaHWUM Tabmuibl «COOTBETCTBUE
KOJIMYECTBEHHBIX U KAYECTBEHHBIX OIICHOK YPOBHEN BEPOSTHOCTU BPEIay.

5. I'pynmoBoe 3amanme (2-3 denoBeka). Paspabotaiite mnpoekt [Iporpammsr
yopaBieHUusT OMOJIOTUYECKMMHU PUCKAMU IS OJHOW M3 Ka3aXCTaHCKUX OpraHu3aiun
OMOWHAYCTPUU U MPEJCTABLTE sl OOCYKIACHUS B Ay IUTOPHUH.

[TononmuauTe TII0CCApUil TEPMUHOB JAHHOW AUCHUIUIMHBI HOBBIMU TTOHATHUSIMU.

JIuteparypa. lcnose3yiite nurepaTypy, YKa3aHHYXO B JeKUMd 12 u apyrue
u3ydeHHble Bamu uctouHnku, Bkiatoyass IHTepHET MaTepHaisbl.
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CEMMUMHAP 13.
MeToanuyecKkue peKOMEHIAUM.

Keiic-ctanum: HecaHKIMOHUPOBAHHBIA JOCTYN K 3aKpPBITBIM HCCIEIOBATEIHCKUM
JTaHHBIM.

Cuenapmii: CryneHT-uccineqoBareyib B Jaboparopuu OuorexHonoruu HaydHo-
WCCJIEIOBATEIbCKOTO HMHCTHTYTa MpobiemM Omobe3omacHocTH (mamee — OpraHuzaims)
BolIEN B Jlaboparoputo B Hepabouee Bpemsi. OH BXOAUT B COCTaB KOJUIEKTUBA YUEHBIX
naboparopuu, KOTOpble pabOTalOT HaJ 3aBEPIICHHEM TC€HOMHBIX JTaHHBIX, CBS3aHHBIX C
OaKTepHaIbHBIM TIATOTEHOM BBICOKOTO pHCKa. JlaHHBIE CBSI3aHBI C COBMECTHBIM
MEXIYHAPOIHBIM TMPOEKTOM TpeX yupexiacHuil. JlaHHble wWccnenoBaHWA — JaiOT
IIPEICTaBICHNE O MPU3HAKAX BUPYJICHTHOCTH MTAaTOTCHOB.

CryneHT-uccie0BaTeb X0UeT HUCIMOJIb30BaTh MPUWIOKEHHE sl 0ojiee OBICTPOro
aHanu3a JaHHBIX U 3arpyxkaetT UT-npunoxkeHre Ha CBOM EPCOHANbHBIN HOYTOYK.

3areM OH pelIaeT MOACIUTHCA JIOCTYIIOM K JaHHBIM C JPYroM, KOTOPBIM JIydiiie
pazOupaeTcsi B aHaJIM3€ JIaHHBIX, B HAJIEKIE, YTO OHU CMOTYT YIYUYIIUTh Ka4€CTBO JIaHHBIX
JI0 TOTO, KaK 0 HUX HY>KHO OyZIeT co00111aTh 3aBTpa.

OnHako JIpyr CTyAEHTa-HCCIIEN0BATENsl UMEET CBS3M C KHOEPIPECTYIMTHUKAMU U PaJl
BO3MOXKHOCTH ITPOCMATPHUBATH PA3INIHBIC MTAITKKA W3-3a IIEHHOCTH JaHHBIX.

Paccmorpure aaHHBIA CHeHapUil M OTBeTbTE HA BOINPOCHI, HCHOJIb3YS
Ipuiaoxenue 5:

1. Aprymentupyiite aeuctsus OpraHuzanuu JUisl yIydII€HHUs] TOATOTOBKH K TaKOMY
cueHaputo. Kakre neictBusi COOTBETCTBYIOT 3tany «lloaroroBkan?

2. O0ochyiiTe aeiictBuss OpraHuzauuu i yJAy4dlIEeHUd B OOHapYyKEHUU PUCKOB U
WHMKATOPOB WHIIMJEHTa KHOep-O0M00e30macHOCTH, OMMCAHHOTO B JAaHHOM CIIEHApUu?
Kakue neiicTBusi CoOoTBETCTBYIOT 3Tammy «OO0HapykeHue»?

3. llepeunciure maru, kotopsle OpraHuzanuss Moria Obl NPEANpPUHATH IS
pearupoBaHMsi Ha TakoW cleHapuil kubep-OmobezomacHoctu? Kakue nericTBus
COOTBETCTBYIOT ATany «OTBeT»?

4. Tlpoananu3upyiite kakue nerctBus OpraHuzanus MOXEM MPEANPUHATH, YTOOBI
NOJIEP)KUBATh  KUOEp-0M00e30MmacHOCTh Ha BBICOKOM ypoBHe? Kakue geicTBus
co0TBeTCTBYIOT 3Tany «llonnep:xxanue»?

5. Pe3romupyiite kakue nericteuss Oprann3anys MOKET MPEAIPUHATD M0 IEPECMOTPY
[Iporpammsl yripaBiieHus puckaMu Kuoep-0no0e30macHOCTH, YTOObI €€ yIyUYIIUTh, CAeNaTh
6omnee 2 PpeKTUBHON I MPEOTBPAIICHUS UHITUICHTOR?

ITonnonnauTe I‘.HOCC&pI/II\/'I TCPMHUHOB )IaHHOfI JUCHHUIIIIMHBI HOBBIMH IIOHATUAMM.

JIuteparypa. Mcnoinb3yiite murepaTypy, yKazaHHyro B jgekuuu 13 u [Ipunoxenue 5,
a TaKXe Jpyrue n3ydyeHHole BamMu nctouHuky, BKitoyas IHTepHET MaTepHabl.
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CEMMUMHAP 14.
MeToanuyecKkue peKOMEHIAUM.

Keiic-cragu: OnieHka pyucka OTBJICUECHHS MPEAMETA SKCIIOPTA OT 3asBJICHHBIX LIEJIEH
1o cnucky «KpacHbIx (uiaskkoBy.

Cuenapumii: YHuBepcureT ctpanbl X oOpatuics Ha npennpustue «buoTex» cTpanbl
VY, BbImycKaromielr OWOJIOTHYECKOE O00OpYyIOBaHWE IS MHUKPOOMOIOTHYECKHX U
OMOTEXHOJIOTHYECKUX padoT, € Uenbl0 MNOKynku HWHayctpuansHOro OuopeakTopa
(pepmenTtepa), momens BLBIO-60SJV.

[Mpenmpusitue «buoTex» EHCTBUTENHFHO BBITYCKAET TaKoe OOOpPYAOBAaHUE CO
CJIENYIOIIMMH XapaKTEPUCTHKAMU: KOPIyC M3 HEprkaBerouleil craiu, oobeM 60 JIUTpPOB,
IpPEIHA3HAYEH JUIsl HEMPEPBIBHOIO KYJIbTUBUPOBAHUS MHUKPOOPIaHM3MOB, B TOM YHCIIE
NaTOTE€HHBIX MHMKPOOPraHU3MOB, BHUPYCOB MJIM TOKCHHOB 0€3 pHucka oOpa3oBaHUs
a’posoiieii. B crtpane V cymectByer pas3Buras cuctemMa DK, cTporo coOiromaromias
HAIMOHAJIbHOE 3aKOHOAATENBCTBO B 001acTH DK, rapMOHU3UPOBAHHOE C MEXTYHAPOAHBIM.

VYHuBepcurer cTpaHbl X 3asgBWI, 4YTO OOOpYyJIOBaHHE HEOOXOIMMO €My, Kak
KOHEYHOMY I0JIb30BaTEINI0, U1 y4EeOHBIX LIeeH, HO, BO3MOKHO, OYAET €ro NpUMEHSTh JIs
IIPOBEJICHMSI HAy4YHBIX HCCienoBaHui. [Ipu 3TOM, B XOJ€ NEPErOBOPOB IMPEACTABUTEIH
VYHuBepcuTeTa He JaBaju YETKHX OTBETOB IO TEXHUYECKUM BOMPOCaM, HO 3aBEPUIIH, YTO
HE paloTalOT C MAaTOr€HHbIMM MHMKPOOPraHW3MaMHu, BUPYCaMH WU TOKCHMHamu. Jljis
YCKOPEHHSI TOPrOBOM CHEIKH YHUBEPCUTET MPEIJIOKUI OIUIATUTHh TOBAP HATUYHBIMU 1O
3aBBIIIEHHBIM II€EHAM U TMPOCHJI COONIOAATH CTPOTYI0 KOH(UIECHIMAIBLHOCTh TOPIOBOM
CHEJIKH, HE UHPOPMHUPOBATH BBIIIECTOSIINE HHCTAHIIMN CTPAHbI X.

PaccMoTpuTe 1aHHBIA CLHEHAPUHA M 0TBETHTE HA CJIEAYIOLIHE BONPOCHI:

1. Onumwure anroput™m AeicTBuit agmuuuctparopa BiolCP npenmpusitus «buoTex»
no opOpMJIICHUIO TOProBOW CAENKH MO Meronosnoruu «CHUCOK OTKa30B», NMPEACTaBUB
BO3MOKHBIE CUTYaLIUH.

2. Onumute anroputm nerctBuii anmuauctpatopa BiolCP nmpennpustus «buoTex»
no opopMJICHHIO TOProBoi crenku mno meronosiorun Cnucka «KpacHbIX (uakkoBy»
(mpunaraetcsi).

3. OLileHATE PUCK OTBJICUCHUS TOBapa OT 3asABJICHHON I (BBICOKHH, CPEIHMIA,
MUHHUMAaJIbHBIN).

4. ApryMeHTHpYyiTe NeHCTBUA pyKoBoauTens npeanpustus «buoTex» mo maHHOU
TOPTOBOM CIIEJIKE B PA3HBIX BO3MOYKHBIX CUTYAIUSX.

5. Ouenure, Kak MOBIUSET JaHHBIN ciieHapuil Ha BiolCP npennpusitus «buoTex».

Cnucok «KpacHbIx iaxkoB»

1. 3aka3umk  OTKa3bIBaeTCsi  MPEJOCTaBUTh  WH(POPMALMIO, OTHOCUTEIBHO  KOHEYHOTO
MCIIOJIb30BaHUs WM KOHEYHOTO TI0JIb30BaTENs TOBapa.

2. 3aka34yMK HE XO0YeT JaBaTh YETKHX OTBETOB HA KOMMEPUECKHE WM TEXHHUYECKHE BOIPOCHI,
KOTOpbIE 0OBIUHO 33JJal0TCS B XOI€ IEPETOBOPOB.

3. XapakTepuCTUKH W Ha3HAUYCHHE 3aKa3bIBAEMOW MPOJYKIIMU HE COOTBETCTBYIOT 3asBIISIEMBIM
LEJISIM €€ UCTOJIb30BAHUS MU cepe AesITeTbHOCTH 3aKa3urKa (KOHEYHbIX MOJIb30BaTeNei).

4. OObeM U HOMEHKJIAaTypa 3aKa3blBaeMOW MPONYKIMU HE COOTBETCTBYIOT XapakTepy u
TEXHUYECKOMY YPOBHIO IIPOM3BOJCTBEHHBIX MOIIHOCTEH, KOTOPBIMHU pacHojlaraeT KOHEUHBIN
H0JIb30BATENb.
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Kommanus 3aka3zunka HeJaBHO MOSBUIIACH HA phIHKE, U MH(OpMAIIHs 0 Hell BeCbMa OrpaHHueHA.
3aKa3uuK MPeUI0KNIT OIUIATUTh TOBAP HAJIWYHBIMHU 110 3aBBIIICHHBIM LIEIISM.
3aKa3uuK HE 3HAKOM C IapaMeTpaMu U BO3MOKHOCTSIMHU TOBapa, HO JKEJIAET €ro MOJTYUYHTh.

8. 3aka3uMK OTKa3bIBAaeTCs OT yCTAHOBJIEHHOM MIPAKTUKU IPOBEIEHUS ITyCKO-HAJIQA04YHbIX paboT U
00CITy’)KUBaHUS CIICIIHATTUCTAMU SKCIIOPTUPYIOIIEH CTOPOHBHI.

9. 3aka34yMK MPOCUT IPOBECTH MOJU(PHUKAIMIO 3aKa3blBa€MON MNPOJIYKIMH, JAENAOLIYI0 €€ B
OO0JIBIIEH CTETIeHN MPUTOIHOM ISl UCTIOIb30BAHUS MIPH CO3aHUU OMOJIOTHUYECKOTO OPYXKHSL.

10. 3aka3uuk mnpexbsBIseT 4pe3MepHble TpPeOOBaHMA K KOH(UIEHLIMAIBHOCTH B OTHOIIEHUM
KOHEYHOI'0 Ha3HAYEeHHU s, KOHEUHBIX [10JIb30BaTENeH M TOPOOHBIX JaHHBIX O 3aKa3bIBAEMON MPOYKIIMH.

11. MapuipyT n0oCTaBKH SIBJISIETCSA HEXapaKTEPHBIM JJIs TOBapa M aJpecara.

12. VYnakoBka MpOAYKLUHU HE COOTBETCTBYET 3asBIIIEMOMY CIIOCOOY TPAaHCIIOPTUPOBKHU.

13. M3BecTHO WJIM MOJO3PEBACTCS, YTO KIMEHT HETOCPEACTBEHHO MM KOCBEHHO 33JICHCTBOBAH B
KaKoH-nbo JesTeIbHOCTH, UMEIOLICH OTHOILIEHHE K pa3paboTKe, IPOU3BOJACTBY MIIM PaclpOCTPaHEHHIO
OMOJIOTUYECKOIO OPYKHUSL.

14. JIpyrue BO3MOKHBIE TIPU3HAKH.

No o

[TormonmuuTe l“J'IOCC&pI/Iﬁ TCPMHNHOB I[ﬁHHOfI JUCHUITIIMHBI HOBBIMH ITOHATHUAMM.

Jlureparypa. Hcnone3ylite nurepaTypy, yKa3aHHYXO B JieKuuu 14 u apyrue
u3ydeHHble Bamu uctounuku, Briatoyass UHTEpHET MaTepuarsl.

CEMMUHAP 15.
MeToauyeckue peKOMEHIalMu.

B oTKpBITON qUCKYCCHHM HA CEMUHApE OOCYAUTE CIIEIYIOIINE BOTIPOCHI:

1. OGocHyiiTe TIOHMMaHHE TEepMHHA «OHMOATHKA», 3HAYCHHUE OWOATHUKH IS
yrpaBjeHuss OMOJOTHUYECKUMH PUCKAaMU B HAyKax O JKU3HHU.

2. [Ipoananm3upyiTe OCHOBHOE COJEpKaHUE MEKIYHAPOJIHBIX HOPMATHBHBIX
JIOKYMEHTOB I10 TUYECKOMY U MPABOBOMY PETyJIUPOBAHUIO JACATEILHOCTA B 00JaCTH HAyK
0 KU3HU.

3. ChopMmynupyiiTe 1EHHOCTH W TPHUHIMIBI  OE30MAaCHOTO, HAJIEKHOTO U
OTBETCTBEHHOT'O MCITOJIb30BAaHUS NCCIICIOBAHNI B HAYKAX O )KU3HHU.

4. Hanumure 3cce Ha Temy: «PykoBoasiiye HEHHOCTH W MPUHIMILI YIpaBICHUS
OMOJIOTMYECKUMH PHCKaMH B HayKaX O »JKHM3HH B YTBEPXKJICHHHM OalaHca MEXITy
aKaJIeMUICCKONM CBOOOIOM M OTBETCTBEHHOCTHIO YICHOTO» M OOCYIUTE B ayTUTOPHH.

5. [IpoBepka rioccaprieB TEPMHHOB, COCTaBJIICHHBIX CTYJICHTaMH, IO BCEMY KYypCY
JTUCITUTUTNHBI « Y TIPaBJICHHE OMOPUCKAMU B HAyKax O KU3HU.

[IpoBecT GpOHTATBHBIN OMIPOC B CTYACHUYECKON ayJUTOPUU HA 3HAHKE U IIOHUMAaHHE
TEPMUHOB Mo MatepuanaMm Jlekuuii 8-15 cormacHo «uemnoyka: BOIMPOC-OTBET» IO
MeTO10JI0THH, oncanHoi B CemuHape 8.

Jlureparypa. Hcnonw3yiite nurepaTypy, YKa3aHHYIO B JieKUUM 15 u gpyrue
n3ydeHHble Bamu nctounuku, Bkimodass IHTepHET MaTepuralibl.
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3AJIAHUA 11 CAMOTOSITEJIBHOM PABOTHI CTYJIEHTOB

d)opMa BBIINTOJIHCHUSA

Cpoxku cnaum

3apanus s CPC CPC CPC (yueOnasn
HeJpeJIsl)
1. Buonornyeckue yrpo3sl XX| Beka | Ilpesenranus Power Point
. S Hexens
(12-15 cnaiinoB)
2. YrpaBieHue OMOPUCKaMH B HAyKax
P P Y Pedepar
0 YKU3HM: JIy4dITie TPAKTUKH B PA3HBIX (10-15 c1p)) 10 mepens
CTpaHax Mupa P
3. YpaBnenue pUCKaMHU B
UCCJIEOBAHUM  0CO0O  OIMACHBIX Keiic-cramu
15 wenens
MaTOT€HOB B pamKax (mpumnoxenue 6)

MCKIYHAPOAHOI'O IIPOCKTA

Pedepar (ot sar. referrer — qoknaapiBaTh, COOOIIATH) — KPATKOE TOYHOE U3JIOKCHHUE CYHTHOCTH
KaKoro-imbo BONpoca, TEMbl HA OCHOBE OJHOM WJIM HECKOJBbKUX KHUT, MOHOIrpaduil, Hay4HbIX
cTareil WM APyruxX UCTOUHUKOB. PedepaT momkeH copepkaTh OCHOBHBIC (PaKTHUECKUE CBEACHUS
U BBIBOJIBI IO paccMaTpuBaeMoMy Bollpocy. B pedepare HyXHbBI pa3BepHYTbe apryMEHTHI,
paccyxaeHus, cpaBHeHHs. Marepuai mogaercs B (hopMe KOHCTATAlUU UITH OTTHCAHUSI.
Crpykrypa pedeparta: TUTYJIbHBIN JMCT, COJEp)KaHHUE, BBEJICHHE, OCHOBHAs 4acTh (BKJIIOYas
($0TO, pUCYHKH, TaOJINIIbI), BEIBOJIbI, CIIUCOK JINTEPATYPHI.

Pedepar nuiercs myreM KOMIIBIOTEPHOT0 Habopa TekcTa B pegakTope MS Word;

IpugT — Times New Roman. Kerenb — 14. MexaycTpO4YHbIi HHTEpBAJ — OJUHAPHBIA. [Tosst —
BepxHee — 2, HWXKHee — 2, 1eBoe — 3, npaBoe — 1,5. A63annslii orctyn — 1. Hymeparus crpanun
CKBO3HAsl, HOMEp CTPAHUIIbl CTABUTCSI CHU3Y MO LIEHTPY. TUTyNIbHAS CTpaHUIIA HE HyMEpYeTCsl.
JIuteparypa opopmisieTcs 1o CTaHAapTy

https://nauka.kz/upload/files/02._ GOST_7.1-2003.pdf
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10.

11.

12,

13.

14,

15.

16.

BOITPOCBHI UTOI'OBOI'O KOHTPOJIA

OOocHyliTe TNOHATUS «OMOJOTUYECKUN PHUCK», «yINpaBlIeHUE OHOJOTMYECKUMHU
pUCKaMU», «HAyKU O >KU3HW»,«OHOJOTrMYecKas Oe30MacHOCTb» M «OHMOIOrHyYecKas
3aIUTaY.

OxapakTepu3ylTe KaTEeropuud IMAaTOTCHHBIX MHUKPOOPraHU3MOB, KOTOPBIE MOYKHO
paccMaTpuBaTh Kak areHThl Omojiorndeckoil yrpo3sl. Kakue 3aboneBaHus denoBeka
W/WJTHA )KUBOTHBIX OHH BBI3BIBAIOT?

CpaBHUTE MEXIYHAPOIHYIO M Ka3aXCTAaHCKYIO KJIacCU(DUKAIIMIO MUKPOOPTaHU3MOB IO
rpyIiaM MaToreHHOCTH.

O1eHlTe NCTOYHUKU TOJyUYEHHUs] TATOTEHHBIX OMOAreHTOB U TOKCHMHOB. Kakoe Mecto
CpeIy HUX 3aHUMAOT KOJJIEKIIMH KYJIBTYP MHUKPOOPTraHU3MOB U I0YeEMY?

OneHuTe OCHOBHBIE TEHJEHUMHM B HAyKax O JKW3HM, BBI3BIBAIOIIUE PHUCKHU
OuoornuecKkoi 0e30nacHOCTH.

[Tpoananusupyiite npoOIEMBbl, BBI3BIBAIOIIUE 03a00YEHHOCTh HCCIEIOBAaHUSAMU
neoriHoro HazHaueHus (DURC) B o6nactu HayK O JKU3HU, MEPEUUCTUTE KOHKPETHBIC
TE€XHOJIOTHH.

OOBsicHUTE OTIIMYME OMOJOTUYECKHUX YIPO3 €CTECTBEHHOIO IPOUCXOXKIEHHUS OT yTPpo3,
CBSI3aHHBIX C HEMPEIHAMEPEHHOM U MpeIHAMEPEHHON JEATEIbHOCTHIO YEIOBEKA.
[lepeunciure OcHOBHBIE Ouojornyeckue yrpo3sl XX| Beka UM mnpoaHanU3UpyuTe
BO3MOYKHBIE IPUYUHBI UX TOSIBJICHUSI.

ComoctaBbTe BHYTPEHHHE M BHEIIHHME OuWoOJOrMyeckue yrpo3bl PecnyOnuku
KazaxcTan, nepeuncinre OCHOBHbIE MH(EKIIMOHHBIE 3a00JI€BaHMs, BbI3BAHHbBIE 0CO00
OMMACHBIMU MATOT€HAMM, BCTpeyaroluecs Ha Tepputopun Kazaxcrana.
[Ipoananu3upyiiTe BHYTpeHHHE OHMoJIorHYecKkne yrpo3bl B Pecnybnmmke Kasaxcras,
CBS3aHHBIE C CO3/JaHHEM KOJUIEKIMI MHKPOOPTraHHW3MOB, a TAKXKE JEATEIbHOCTHIO
KIIMHUKO-TUAarHOCTUYECKUX U MUKPOOHOJIOTrMUECKHX J1a00paTOpuil.

OreHuTe pUCKH pacpoCTpaHeHUs! OMOJIOTUYECKUX YTPO3 Ha TeppUTOpHio PecyOnuku
KazaxcTan u3 conpenenbHbIX roCyJapCTB, a TAKKE PUCK BOSHUKHOBEHUS MUAECMUI 1
naHaeMuid HMHQEKIUMOHHBIX 3a00JeBaHMI YeIOBeKa W JKUBOTHBIX B PETrHOHE
[enTpanpHol A3uu.

[Ipoananu3upyiiTe 0OCHOBHOE cojepkaHue 3akoHa «O Ouosornueckoi 0e30MacHOCTH
PecniyOonuku Kazaxcrany», 2022 r., nepeyucianuTe OCHOBHbIE MPUHIIMIBI 00ECTIEYEHUS
ouonornyeckoi 6e3onacHoctu B Kazaxcrane.

Ouenute 3¢dexTuBHOCTh 3akoHa «(O Oumosiormdyeckor OezomnacHoctn PecnyOnuku
Kazaxcran», 2022 r. 1 IpUHATHIX HOPMATUBHO-IIPABOBBIX TOKYMEHTOB ISl YIIPaBJICHUS
OMOJOTMYECKUMH PUCKaMHU.

ComnocraBbTe 3akoHOAaTENbCTBO Pecybnuku Kazaxcran B o6nactu 6mo6e30nacHOCTH
U YIpaBieHUs OMOJOTMYECKMMH pHUCKaMu C 3akoHojaTtenbctBoM crpaH CHIT mo
JAHHOMY BOIIPOCY.

[Tpoananusupyiite MexXAyHapOAHBIE paMOYHBIE JOKYMEHTBHI U CTpPATeTMH B 00JIacTH
Ouoornueckoi 0e30MacHOCTU U YIIPaBJICHUs OMOJOTHYECKUMH PUCKAMU.

OneHure 3HAYUMOCTb MEXKIYHApPOAHBIX JIOKYMEHTOB B 001acTh OMOJOTHYECKOi
0€30MacHOCTH ISl yHpPaBJI€HUS OMOJOTMYECKMMH PHUCKAMH B IIEJISIX YCIENIHOTO
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17.

18.
19.

20.

21,

22,

23.

24,

25.

26.

217,

28.

29.

30.

31.

32.

33.

OCYULIECTBJICHUSI ri00anbHOM uWHUIMATUBBL «EauHOe  3apaBOoOXpaHeHHe»  Ha
rJ100aJpHOM M HallMOHAJIBHOM YPOBHSX (Ha mpuMepe PecniyOnuku Kazaxcran).
[Ipoananu3upyiiTe COBpEMEHHbIE JOCTIKEHHUS pa3HbIX CTaH MHUpa B YIPaBICHUU
OMOJOTUYECKUMH PUCKAMH, OTBETCTBEHHOM IPOBEJACHUM MCCIEJOBAaHUN B HayKax O
KU3HU U OOBSCHUTE KaKue U3 JIYUIIUX MPAKTUK HauOoJjee [eHHbI I TPUMEHEHUs B
Ka3zaxcrane.

Knaccudumupyiite 6nongorndeckrue pucku B HayKax O KU3HHU.

AprymMeHTUpPYITE OCHOBHBIEC MPUHILMIBI U MEXaHU3M YHOpPaBICHUS OUOJOTHUYECKUMHU
pUCKaMH B HayKaX O JKM3HU U OMOWHIYCTPUH.

[IpoaHanmu3upyiTe KIOYEBBIE 3JEMEHTHl HAJJIEKAIIEr0 PYKOBOJACTBA HOBBIMU
TEXHOJIOTUAMU, KOTOPbIE IPUMEHSIOTCS JIJIs1 YIIPABJICHUSI OMOJIOTHYECKUMU PUCKAMU B
HayKax O KU3HU U OMOWHTYCTPHH.

[IpoaHanu3upynTe CUCTEMHBIA IMOJXOJ, OCHOBAHHBIM Ha KOHIENUWH MOCTOSHHOTO
YIIYyUYIIEHUs], TOJIOKEHHBIA B OCHOBY MexayHaponaHoro cranaapra 1SO35001:2019, u
€ro CoJIepKaHue.

O6ochyiiTe, uto obOecneunBaeT HddexTuBHOE (QyHKIMOHUpPOBaHUE [IporpamMmbl
yIOpaBJICHUS] OUOJIOTMUECKUMHU PHUCKAMH I JIA0OpAaTOPUl U JPYrUX CBS3aHHBIX
OpTraHU3AIUN.

[lepeuncnure OCHOBHBIE TPEOOBAHMS K ME€paM MO0 KOHTPOJIIO OMOJIOTUYECKUX PUCKOB B
7a00paTOpUM M JIPYTUX CBSI3aHHBIX OpPTaHU3ALMM, YKAXKUTE KaKyl JOKYMEHTAIUIO
HE00X0IMMO pa3zpaboTaTh i ocyiecTBiaeHus tTakux mep (COIl u np.).
ApryMeHTHpYITE EPEI0BOM OMBIT MOBEIEHUS COTPYIHUKOB, KOTOPBII HEOOXOIUM /IS
oOecrieueHusi 0€30MacHBIX METOJOB PadOThl M KOHTPOJS OHOJOTMYECKHUX PHUCKOB
(HMIIII, rexunueckue npoueaypst HMIIII).

[Ipoananu3upyiiTe pojib dYeJoBeHYeCKOro (akTtopa B OOECIEUEHUM YIPaBICHUS
OMOJIOTMYECKUMH pUCKaMU B Ja0OpaTOpUM W 3HAYEHHE OOYy4YeHHUs IepcoHana JJis
MOBBINICHUS d(PPEKTUBHOCTU TAKOTO MpoIIecca.

[lepeunciure ocHOBHBIE dTanbl CHCTEMBl OIICHKA OWOJIOTHYECKOTO pHUCKA U
CXEMAaTUYECKH €€ TPOUILITIOCTPUPYHITE.

Aprymentupyiite Cucremy OIEHKH OHMOJOTHYECKUX PHUCKOB, BKJIIOYas cOoOp
uH(OpMAIUU U aHAJIU3 PUCKOB.

NuTepnpeTupyiTe NOHATHUS «IIEPBOHAYAIBHBINY, «IIPUEMIIEMBIN» W «OCTATOYHBIN
PHUCKH.

ApPryMeHTHpYETE€ CHUCTEMY OLIEHKM OHOJIOTMYECKUX PHUCKOB, BKIIOYas pa3paboOTKy
CTpAaTETuu MO KOHTPOJIO PHUCKOB, BHIOOp M peain3alyio Mep MO KOHTPOJIK PUCKOB,
OLICHKY PUCKOB U M€p MO UX KOHTPOJIIO.

Ouenute cpenctBa uHaAMBHYanbHOU 3amuThl (CHU3) B kauecTBe MEpbl IO KOHTPOJIIIO
OMOJIOTUYECKUX PUCKOB.

Knaccuduumpyiite tumnsl 6okcoB Ouonorudeckoit 6ezonacHoctu (bbb) n npuseaure nx
XapaKTePUCTUKH.

[Ipoananu3upyiite crnocoObl 00pabOTKM  Pa3IUYHBIX KATETOPHM OTXOJOB U
7a060paTOpHBIE METOJIBI ICKOHTAMUHAIIHH.

OrnenuTe CocoObl MOJIYYCHUS, XPAHEHUS ¥ TPAHCTIOPTUPOBKUA OMOMATEepHaIoOB BHYTPU
HAay4YHOTO YYPEKJEHUS, MPOKOMMEHTUPYITE KOMIETEHIMU IEPCOHANIa, 3aHSATOrO B
3TUX Ipolieccax.
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34,

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

CpaBHHTE MapKUMpOBKY IIpH TPAHCHOPTUPOBKE, XapakTep ONACHOIO BO3JECUCTBUSA
MH(EKINOHHBIX MaTepHalloB KaTeropuu A u B.

[IpoaHanmu3upyiTe OCHOBHOE COACPKAHUE KA3aXCTAaHCKOW METONMKHU YIIPaBICHUS
OMOpUCKaAMH.

OObsicHUTE pa3IuYHbIE YPOBHM OHOJIOTMYECKOTO PHUCKA B 3aBUCHUMOCTH OT
NAaTOT€HHOCTU OMOAreHTOB U CTENEHU OMAaCHOCTH MpU paboTe C HUMHU, IPUBEICHHBIE B
Metoauke ynpasienust Ouonorndeckumu puckamu Pecriyonuku Kazaxcran, 2022 r.
OxapakTepu3yiTe OCHOBHBIE Yrpo3bl KHOEpOE30MacCHOCTH Ui OpraHHU3aIuil,

MMPOBOJANINX UCCICAOBAHHA B HAYKAX O JKHU3HH.

ApryMeHTHpyiiTe Bax)HOCTh pa3paboTku [Iporpamm no kubep-61Mo0O€301MacHOCTH i
OpraHu3alyid, TPOBOJALIMX UCCIECAOBAHUS B HAYKAX O KU3HH.

Onenure srIeMeHTBl W Tpedyemble AeWcTBUS Uil obOecriedeHHuss 3(P(HEKTHBHOIO
(GYHKIIMOHMPOBAaHUS BceX HTanoB lIporpaMmbl MO yHpaBlIEHUIO pHUCKaMU KHOep-
0100€30MacCHOCTH.

O6ocHylTe BaXHOCTh pa3padoTku BayTpudupmenHsix nporpamm coorBetctus (ICP)
IPaBHJIaM 3KCIIOPTHOTO KOHTPOJIS AJIs YIIPaBJI€HUSI pUCKaMU B OMOMHIYCTPUH U HayKax
O JKU3HH.

[Ipoananuzupyiite aneMeHTsI U mpoienyps BiolCP.

ChopmynupyiiTe anroput™M MNPOXOKACHHUS MPOUEAYPhl 3KCIOPTHOTO KOHTPOJIS U
MeTO/Ibl OLIeHKH pucKOB BiolCP.

OO0ocHyiTE MOHMMaHUE TEPMHHA «OMOATHUKA», 3HAUEHUE OMOITUKHU ISl yIpPaBICHUS
OMOJOTMYECKUMH PUCKaMH B HAyKaX O KU3HHU.

[Ipoananu3upyiTe OCHOBHOE  COAECPKAHUE  MEKIYHAPOAHBIX  HOPMATHBHBIX
JOKYMEHTOB M0 3TUYECKOMY U MPABOBOMY PETYIMPOBAHMIO JACSITEIBHOCTU B 00JIACTH
HayK O )KM3HH.

CdhopmynupyiiTe HIEHHOCTH M IPUHLUIIBI 0€30M1aCHOTO, HaJIE)KHOT'O U OTBETCTBEHHOTO
UCITOJIB30BAHUS UCCIIEA0BAHNM B HAYKaX O )KU3HU.
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IHPUJIOKEHUA

Mpuaoxenne 1

OCOBO OITACHBIE ITATOI'EHBI,
BBI3bIBAIOINIUME NTHOEKIIMOHHBIE 3ABOJIEBAHUSA B ®OTOI' PAOUAX

BupycHbie uHpexuuu

Bupyc  nmuuveco epunna  Grippus — avium,
6o30youmens —  PHK-cooepoicawuii  supyc
Influenza virus A, omuocawuiicsi k cemeiicmey
Orthomyxoviridae, cepomunst H5N1, H7N9,

7 $q. S b A
O SACE D

N TP te ol 8207
tooen XSS Th

Ha cxeme u muxpogpomoepaghuu suona namonozus 1e204HOU MKAHU,
svizeannas SARS, so30youmens koponasupyc SARS-CoV

Koponasupycnas — ungpexyusn ~ COVID-19  —

ungexyuonnoe  3abonesauue, 8bi3bl8AEMOE
supycom SARS-CoV-2

Awyp  ocusomnvix  Aphtae epizooticae,
6030youmens supyc us cemeticmea Picornaviridae.
AgmosHvle @vicvinaHusi 6 pPoOmMoOGOU NOAOCMU
KOPOBbl, 3aPANHCEHHOU AULYPOM
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https://ru.wikipedia.org/wiki/Influenza_A_virus
https://ru.wikipedia.org/wiki/%D0%9E%D1%80%D1%82%D0%BE%D0%BC%D0%B8%D0%BA%D1%81%D0%BE%D0%B2%D0%B8%D1%80%D1%83%D1%81%D1%8B
https://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D1%80%D0%BE%D0%BD%D0%B0%D0%B2%D0%B8%D1%80%D1%83%D1%81%D1%8B
https://ru.wikipedia.org/w/index.php?title=%D0%92%D0%B8%D1%80%D1%83%D1%81_%D1%8F%D1%89%D1%83%D1%80%D0%B0&action=edit&redlink=1

Onexmpounas mukpogpomoepaghus supuona eupyca 3ooaa Ebola virus.
Tayuenm c cumnmomamu 2emoppazuieckou uxopaoku 360.a

bakrepuajbHble HHPEKIUU

Bosz6youmens Cubupckoii a36vl — cnopoobpasyrowas baxkmepus Bacillus anthracis,
pocm Ha cpede azapa, homozpadus Ha ONMUYECKOM MUKPOCKONE

Kooicnas gpopma 3a6onesanusi Cubupckoii 13601

Dnekmponnas muxpogomoepaghus 6030youmens Iayuenm c 6ybonnot Yymoti
Yymol — 6axmepus Yersinia pestis
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Iepenocuuku 6036youmens ungexyuu Yymor — B npupoonvix ouacax ucmounuxamu u
o110xu, ochoenotll nepenocyux Xenopsylla cheopis pesepgyapamu 8030youmens Yymol A61510mMcst
2Pbl3YHbL

bpyyennes Brucellosis, 6030youmens 6axmepuansnou ungexyuu Brucella abortus

I'pudkoBbIe HHpEKUUU

THupuxynapuos puca, 6036youmensv epubok Pyricularia oryzae
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https://ru.wikipedia.org/w/index.php?title=Brucella_abortus&action=edit&redlink=1
http://academic.ru/pictures/wiki/files/83/Scanning_Electron_Micrograph_of_a_Flea.jpg

IIpunoxenne 2

HAUWBOJIEE U3BECTHBIE KOJUIEKIIMU KYJbTYP MUKPOOPI'AHU3MOB
N UX BEB-PECYPCbI

MEJKIYHAPOHBIE

Bcemupnas deneparus  komutekuuii  kynetyp - WFCC, http://www.wfcc.info/ Bxirouaer
I'moGanbueiil katanor mukpoopranuzmoB - WFCC Global Catalogue of Microorganisms - GCM,
http://gcm.wfcc.info/; BcemupHnsiii meHTp AaHHBIX MHKpoopranusmoB cBs3an ¢ WFCC - WDCM,

WWW.WACM.Org oO0beIMHSIET HECKOJIIBKO 0a3 maHHbIX; MHGpacTpyKTypa HCCIIeAOBaHUS MHKPOOHBIX
pecypcos -Microbial Resource Research Infrastructure, MIRRI - http://www.mirri.org/; O6beauneHne
eBporneiickux kouteknuii - Common Access to Biological Resources and Information, CABRI -
http://www.cabri.org/; EBpomnetickas OpraHu3aIus KOJUICKIH KYIBTYP, ECCO
- http://www.eccosite.org/

HAIIUOHAJIBHBIE U PABOYUE

AMepHKaHCKash KOJUISKIMsI THIOBBIX KyabTyp - American Type Culture Collection, ATCC -
http://www.lgcstandards-atcc/org/; Komrekuun KpymHbIX (apMmaneBTHUeCKUX (GUPM KU OTpaciieBbie
naboparopuun CIIA, Bxmouas Sigma Aldrich- https://www.sigmaaldrich.com/, Allergan-
https://www.allergan.com/, Elan Pharmaceuticals - https://www.bloomberg.com/, Pfizer -
https://www.pfizer.com/;

Cetp nentpoB Ouonorudyeckux pecypco BemukoOputanuun UKBRCN Bkitouaer 14 komnekiuit

MHKpoopranusMoB-  https://www.ukbrcn.org/;  benpruiickas ~ CKOOPAMHHpPOBAHHAsS  KOJUICKIUS
mukpoopranusmos, BCCM - https://bccm.belspo.be/about-us/consortium; Hemerikas — KoOJIeKIus
MHKPOOPTaHU3MOB M KJIETOYHBIX KyIbTyp, Deutsche Sammlung von Mikroorganismen und Zellkulturen ,
DSMZ- https://www.dsmz.de; SImoHckasi KOJJIEKIHMs KyJIbTyp MHKpoopranu3mo, JCM -
https://jcm.brc.riken.jp/en/

CTPAHBI CHI'
Poccuiickast KOJIICKITUS MHUKPOOPTaHU3MOB HEMEIUIINHCKOTO podus-
https://vkm.ru/rus/Cosolidated.htm; TocynapcTBeHHass KOJJICKIHMsS MATOTCHHBIX MHKPOOPTaHM3MOB U

KIICTOYHBIX KYJbTYp Ha baze FOCYI[apCTBeHHOFO HAy4YHOI'0O LCHTpPa anKnanHoﬁ MI/IKpO6I/IOHOFI/II/I n
ouorexHonoruu, r. OdoseHck - https://www.obolensk.org/science/state-coll-microorg; I'ocynapcTBenHast
KOICKIUA IIaTOI'CHHBIX 6aKTepHﬁ Poccwuiickoro HAaYYHO-UCCICAOBATCIILCKOI'0  IIPOTHBOYYMHOI'O

UHCTUTYTa «Mukpob», MuHmcTepcTBa 3apaBooxpaHenuss PO - https://www.microbe.ru/gos_kol/;

locynapcTBeHHas KOJJICKIMS MAaTOTCHHBIX MUKPOOPraHW3MoB HaydHOro IEHTpa SKCHepTH3bl CPEICTB
MEIUIIMHCKOTO MPUMEHEeHUs: MuHucTepcTBa 3apaBooxpanenuss Pd- https://www.regmed.ru/produkt-n-

service/strains/collection-of-microorganism; PecnyOnnkaHckash KOJUICKIIUS MATOI€HHBIX OMOJIOTHYECKUX

areHToB Pecmy0JIMKaHCKOTO HayYHO-TIPOW3BOJICTBEHHOI'O IIEHTpPA SMHISMUOJIOTHA M MHKPOOHOIOTUH
Bbenapycu -https://www.belriem.by/o-tsentre/spetsializirovannaya-kollektsiya-virusov-i-bakteriy-
patogennykh-dlya-cheloveka; Ykpannckas koyutekuus MUKpooprann3MoB MHCTHTYTa MUKPOOMOJIOTHN |

upyconorun uMm. JI.K. 3a6onornoro HAH VYkpaunsr - https://imv.org.ua/ucm; Komneknust KymibTyp
MHKpPOOPraHU3MOB HalMOHAIBHOTO HCCIIEA0BATENbCKOTO IEHTPa OOIIECTBEHHOTO 3/IPaBOOXPaHEHHS
umenu P. Jlyrapa, ['py3us — https://www. ncdc.ge u MHOTHE ApyTHE.
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PECIIYBJIUKA KA3AXCTAH
HanonanpHelii HayyHbIH 1IEHTp 0c000 onmacHbIX MHGeKkuu uM. M. AlikumOaeBa MuHucTepcTBa
3npaBooxpanenus PK (r. Anmarsr) -https://nncooi.kz/- nepkarensb 30010rHuecKoil U Mapa3uTOIOTUUECKON

Koytekuii (4 mecto B mupe u 2 — B CHI'), enunctBennslii B PK nepxarens NTUTOMHHKA J1aO0OPaTOPHBIX
#*uBOTHBIX SPF-kateropuu; JlabopaTtopus KOJUIEKIMH MUKPOOPraHM3MOB Hay4dHO-HMCCIe10BaTebCcKOro
WHCTUTYTa TpobsieM Omomnorudeckoir OezomacHoctu PK (OKamOwuickas o6m., m .I'Bapneiickwmii) -
https://www.biosafety.kz/. B 2004 roay kosuiekiius Bolia B cocTaB BceMupHOI (enepalini KOJICKIT i

kynsTyp (WFCC); HanimoHasabHbIH IEHTP OMOTEXHOJIOTHH MUHUCTEPCTBA HAYKH U BBICIIETO 00pa30BaHuUs
PK (r.Acrana, ¢umman B 1. CremHoropck). buoGaHKk MHUKpPOOPraHHW3MOB, KYJIbTYpP PacCTHUTEIbHBIX MU
JKUBOTHBIX KJIETOK, TEHOMHBIX U T€HHO-MH)KEHEPHBIX MaTE€pPHAJIOB JJIsi COXpPaHEHUsS OMOpazHoOo0pa3us u
obecrieueHns pecypcHoit 6a3pl OnoTexHooruii - https://www.biocenter.kz/; Pecriyomukanckas KOJUICKITUS

MHKPOOPraHu3MOB MUHHCTEPCTBA HAYKH U BhICIIero oopaszosanus PK (r. Acrana) — http://www.rcm.kz/-
conepxurt cBbitie 700 KyJIbTyp MUKPOOPTaHU3MOB (OaKTEPUH, aKTHHOMHIICTBI, IPOXOKU U MHUIICTHATLHBIE
rpu6sl). B 2006 rony crana unenom Bcemupnoit deaepanuu xomnekuuit kyiabTyp (WFCC); Komnexmus
KYJBTYP MHUKPOOPraHu3MoB Kazaxckoro Hay4yHO-HCCIIE0BATEILCKOTO HHCTUTYTA TIepepadaThIBarOIIeH U
NUINEBOW TpOMbINLICHHOCTH (T. Asmarel) - https://rpf.kz/; Komnekuus xyabTyp MUKpPOOpPraHHW3MOB
Kazaxckoro Hay4yHO-MCCIEIOBATEIbCKOTO BeTepuHapHoro wuHctuTyTta, KasHWBU (r. Anmater) -
https://www.kaz-nivi.kz/; HaruoHanpHast KOJUICKIUS JACMOHUPOBAHHBIX INITAMMOB MHKPOOPraHHU3MOB

HanmoHansHOrO ped)epeHTHOTO IEHTpa MO BeTepuHApHH MHHHCTEPCTBA CENbCKOTO Xxo3siictBa PK (T.
Acrana)- Www.nrcv.kz/.
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IIpunoxenne 3

KJIIOYEBBIE ACIIEKTBI CUCTEMbBI OLIEHKH PUCKA,
NMPAKTHYECKOE PYKOBOACTBO BO3. 2022 r. [12]

Jran (1Aar)

KiawueBble acnneKThI

1. Coop HH(poOpMaNNHU
(upeHTHDUKATAS
OIACHOCTH)

C xakuM# OMOJIOTMYECKUMH areHTaMH NpUeTcss paboTaTh U KaKOBBI UX
MaTOT€HHbIE XapaKTEPUCTUKU?

Kakwue BuIbI Ta0OpaTOPHBIX paOdOT H/HWITK MPOoLeyp OyAyT MPOBOTUTHCS?
Kaxoit Tun(-p1) o60opyaoBaHust OyJeT UCIOJIb30BATHCS?

Kakoii Tun naboparopun nmeercs?

Kakwue cymiectBytot uenoBeueckue GpakTopsl (HalpuMep, KakOB YPOBEHb
KOMIIETEHTHOCTH TepcoHana)?

Kakue eme cymecTBytoT (hakTopbl, KOTOPbIE MOTYT HOBJIUATH HAa paboTy
naboparopuu (Hampumep, IOPUAMYECKUE, KYJIbTYPHBIE, COLMAIbHO-
HKOHOMUYECKHUE, O0IIECTBEHHOE BOCIPHUSITHE)?

2. AHAJIM3 PUCKOB

Kak Mo>keT nmpon30iiTu BO3A€HCTBIE U/WIIA BHICBOOOXKICHHE?

KakoBa BeposTHOCTb BO3/1€HCTBHSI U/WUIIM BEICBOOOXKICHHS?

Kakas unpopmanus 60bIIe BCEro BIUSET HAa BEPOSITHOCTH?

KakoBbl nociecTBys BO3ACHCTBUS W/HIIU BBICBOOOXKAECHU?

Kakas unpopmanus/dakrop O6onbie Bcero BIUsSET Ha OCIESICTBH?
KaxoB 00miuii mepBoOHa4YaIbHBIN PUCK ACATEIHHOCTH?

Yro Takoe nmpuemiieMblil puck?

Kakue pucku sBISIOTCA HENPUEMIIEMbIMU?

MOo’KHO J11 KOHTPOJIUPOBATh HENPUEMIIEMbIE PUCKHU UIIH BOOOIIIE HE CTOUT
IpojoJKaTh padory?

3. PazpaboTka cTpareruu
10 KOHTPOJII0 pUCKa

Kakue pecypchl 1OCTYITHBI 17151 OCYIIECTBICHHS MEP MO KOHTPOJIIO pUCKa?
Kakue crpateruu mo KOHTPOJKO pHUCKAa HamOoJiee NMPUMEHHUMBI TPU
MMEIOIIHNXCS pecypceax?

JlocTaTouHo M pecypcoB s MOTYyYEHUs U MOJCPKaHUS 3TUX Mep IO
KOHTpOJIIO pucka?

SBnAroTCAs M TpelaraeMble CTpaTeTHH KOHTPOJs 3P (HEKTUBHBIMH,
YCTOI\/JILII/IBI)IMI/I U JOCTUXKUMBIMHU B MECTHOM KOHTEKCTE.

4. BoiOop u peajausanms
Mep 0 KOHTPOJII0 PUCKA

CymiecTBYIOT 1M Kakue-TuOO  HalMOHANbHBIE/  MEXKIyHAapOJHBIE
HOPMATHBHBIC TIOJIOKEHUsA, TpeOyloIue TMPEeANUCaHHBIX MEp TIO0
KOHTPOJIIO pucKa?

Kakue Mepwl 1Mo KOHTPOJIIO pUCKa JOCTYMHBI HA MECTHOM YPOBHE H
SBJISIFOTCA YCTOWUMBBIMU?

Hoctatouno v 3¢ (PEeKTUBHBI UMEIOIIUECS MEPBI IO KOHTPOJIIO PUCKA WITH
JUTSI TIOBBITIEHUS (P PEKTUBHOCTU CIEAYET UCIOIB30BaTh OJTHOBPEMEHHO
HECKOJIbKO Mep?

CoOOTBETCTBYIOT JIM BBIOPAHHBIE MEPHI 110 KOHTPOJIIO PUCKA CTPATETUH 110
€ro KOHTPOJIt0?

KakoB ocTtarouHblii pUCK MOCIE peaau3alli Mep M0 KOHTPOJIO PUCKA U
SIBJISICTCS JIU OH TIPHEMIIEMBIM?

TpeOyroTcs I JOTMOTHUTEIbHBIC PECYPCHI I OCYIIECTBICHUS MEp IO
KOHTPOJIIO pYCKa M IOCTYITHBI JTK OHU?

CoOOTBETCTBYIOT M  BBIOpaHHBIE MEpbl MO KOHTPOIIO  pPHCKa
HallMOHATBHBIM/MEXTYHAPOTHBIM HOPMATHBHBIM MOJIOKECHHSIM?

bruto 1 monmyueHo pa3pelieHre Ha mpoBeieHne pador?

beimm nm cTparerum Mo KOHTPOJIO PHCKA JIOBEIEHBI 0 CBEICHHS
COOTBETCTBYIOIINX COTPYAHUKOB?

b1 i BKITIOYEHBI B OF0/KET M 3aKYIUICHB HE0OXO0IMMbIE MaTEPHAIIBI?
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IIpenycMOTpeHBl JIM  ONEpPAallMOHHBIE MPOLEAYpPhl U  IMPOLENYPHI
TEXHUYECKOT0 O0CITY)KHUBaHUS?
ITpouiesn 11 nepcoHan COOTBETCTBYIOUIYIO TOATOTOBKY?

5. OueHka pHUCKOB U Mep
M0 KOHTPOJIIO PUCKA

BHocunuch 11 kakue-mubo M3MEHEHHUs B JIeATENbHOCTh J1abopaTopuu,
OMOJIOTUYECKUE areHThl, IePCOHal, 000pyI0BaHNE WU TIOMEIIECHHS?
HmeroTcs mu Kakue-In00 HOBBIE 3HAHUS O OMOJIOTMYECKUX areHTax u/uin
IIPUMEHSIEMBIX ITpoLeccax?

WmeeTcst 1 KakOH-JIMOO OIBIT, MOJTYYEHHBIN MO pe3ylbTataM OTYETOB O
IIPOMCHIECTBUSIX W PpACCIICOBAaHMM, KOTOPbIE MOTYT YKa3blBaTb Ha
HEO0OXOAMMOCTh BHECEHUS YITYUIICHHH?

bbu1 11 onpejienieH HUKII IPOBEACHMSI IEPUOIMYECKOr0 aHaIu3a?
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IIpunoxenne 4

TPAHCIIOPTUPOBKA BUOJIOT'HTYECKUX MATEPUAJIOB

SHIPPER'S DECLARATION FOR DANGEROUS GOODS
DECLARACION DEL EXPEDIDOR DE MERCANCIAS PELIGROSAS

Shipper Air Waybill No.
Expedidor jumero de Conocimiento Aéreo
Page of Pages
Pagina de Paginas
Shipper’s Reference Number (optional)
de del (
Consignee
Cormanaterio Para uso opcional
de los
companias
logo y direccion

Two completed and signed copies of this Declaration must be handed 10 the cperator.

tados y frmados de Declar: hande WARNING
D%WWM y esta Declaracion han de enregarse

Fallure to comply ln all
Goods may be in bmu:h ol Iha applicable I-w lub]ecl

TRANSPORT DETAILS
DETALLES DEL TRANSPORTE

This shipment is within the kmitations
for: (delete

to legal penalties. This Declaration must not, in any circumstances,
be completed lndlor signed by a consolidator, a forwarder or an
IATA cargo agen

AVISO

Alrport of Departure
Topueto g Saida

Este emBANqUe 051 CeNtro de W3 HIMEacIones Ln :-n- de cumplimiento de cualquiera de las normas contenidas

prescrias para: (tchese o Gue 7O proced) gl
de la ley ujeta a
Eﬁsa%“‘ﬁf‘gsﬁ}l CARGO ARICRARY la.ponnbllldnd legal. En ningln caso esta Dccllu:lon sera

AVIONES D&
PASAJEROCS ¥ CARGA|

o firmada por un un agente
© un agente de C-ro. IATA.

Airport of Destination:
Aeropuerto de Destino:

Shipment type: (delete non-appicabie) Tipo do Expodicion tachese i que no proceds)
190N RADICACTIVE RADIOACTIVE
NO RADIAC TIVO FADIACTIVO

NATURE AND QUANTITIY OF DANGEROUS GOODS
NATURALEZA Y CANTIDAD DE MERCANCIAS PELIGROSAS

Denominacién del Articulo Expedido

Dang: Goods Ider !
de 9 ! !
- T T T T T T T T T T T T TCamss 1, 1 Pack. TSubsi. ! Quantity and
' C:c“ yUNoriD fgk %5’ ' type of p);clu ' Authorization
i Dwi- No. R Instruc Autorizacion
Proper Shipping Name . ' Cantdad,
I

ok

V

1 Mraby decl.m Ih-l IM

lnd hbenediplnc-vded and are T
according to

ol this are fully and Accunloly
name, and are clmllled pu:luped
in proper

Name/Title of Signatory  Nombre/Cargo del frmante

Por la presente declaro que el (los) esta(n) total y Place andDate:  Lugary Fecha
acuclosamente descrito(s) mas arriba por su(t) nombre(t) tpropludo(:) de
expedicion y esta(n)
voluhdo(l) y que, en todos los aspectos esta(n) en pln Flrma
e de a las 9 (500 warning abovi
Imemac onnlet aplicables. (véase ol aviso plec«lmm
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Tpebyercst TUTST
IOCTaBKH
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3a Ha3BaHUEM
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Homep OOH
UN28&14 - nroon
UN2900 — >kxuBOTHBIE

Otnpasnstomas
OpraHu3aIus
3aIl0JIHAET
JIeKJIapaIuio



KonTeiiHepsl 1)1 XpaHeHHs U TPAHCIIOPTHPOBKH 0MOJIOTHYECKHX MATEPHAJIOB

-

T

Cmexnsannas amnyna IInacmuxosuiii cepmemudro

OJ151 XpaHeHus 3aKpbimblil PLAKOH 0N
IIpobupku 013 xpaneHus npu HU3KUX .
CYONUMUPOBAHHBIX buomamepuana, nomeujeHHblll
memnepamypax .
KYIbmyp 8 3auumHbLil ymisip
MUKDPOOP2AHUIMOB

(kancyny)

Koumeunep ona
Munu- cocyowt /[vioapa ucnonvsyromes 0na P Ynakosxa ona omnpasxu
MPAHCROPMUPOBKU
XpaHeHus u mpaHcnopmupoeKu buomamepuana c
buomamepuanos npu
buomamepuanos npu Kpuo2eHHvIx CDUOSCHHBLX UCNONIL306AHUEM NAKEMOE CO
memnepamypax P JIbOOM UTIU CYX020 b0

memnepamypax

IIpu mpancnopmupoeke cpasHumenbHo OONbULUX
00beM08 OUONOSUYECKUX MAMEPUANO8 UCTIONb3YIOMCA
MPAHCNOPMHbIE KOHMEUHEPbl — YeMOOAHbI,
memnepamypa 6 KOomopbix H000epIcUsaemcs
Ha ypoene -15+-18 C

Koumetinep uz megnona (moscem dvimo u3z
NIACMMAcCcyl, CMeKaa Ul Hepaicaseioujetl
cmanu), umeem mpu ciost YnaKkosKu,
aocopbenmol, NPOMUBOYOAPHAsL U NPOYHAS
BHeWIHsIsL 000104KA
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FepMeTVYHbI NepBUYHbIA KOHTENHEp,
He AoMNyCKaLWwuii NpoTeYek.

(@D

INFECTIOUS SUBSTANCE
N CASE OF DAMAGE OR LEAKAGE

Il ECLETELY ROTIF
FUBLIC HEALTH &LTHEAM)

wonry SIS e con
Hi= e

Ab6copbupytowmin matepuan gns
<————— BMNUTbIBaHUA BCel Xugkoctu nioboro tTuna
13 NepBUYHOro KOHTelHepa.

OOH Kiuacc onmacHoctH 6 -

«AHpekunoHHbIE BENIECTBA lepmeTuyHasi BTOpUYHas ynakoBka,

He gonyckawuwasn npore4yex.

[eTtanu3npoBaHHbIi
nepeYeHb COAEPXUMOro.

-—

BHewwHAs ynakoBka
[OCTaTO4HOMN NPOoY-
HOCTW ANs YCNOBWIA

3Hak cneuudukaummn TPaHCNOPTUPOBKM.

OOH, ykasbiBaowuii Ha
TO, YTO ynakoBska 6bina
yTBEpX[eHa B COOTBETCTBUM
c TpeboBaHUAMK UCNbITAHWIA,
npeaycMOTPeHHbIMU
Tunosbimu npasunamm OOH.

Tpotinas ynakoska un@ekyuoHuvix mamepuanos kamezopuu A

lepMeTU4HbI NepBUYHbIA KOHTEWHep,
He JonyCcKaloLlmii NpoTeYeK.

1 A6copbupytowuii Matepuan gns
«—————————— BNUTbIBAHUA BCEW Xngkoctu nioboro
TMNa U3 NepPBUYHOrO KOHTelHepa.

lepmeTn4Has BTOpU4Han
ynakoBKa.

BHeluHan ynakoBka
; «———— [0CTaTO4YHOI MPOYHOCTH
ard/ ONs yCNOBUWIA TPAHCNOPTUPOBKU.

U

Tpotinas ynakoska un@ekyuoHHblX Mamepuanioe kamezopuu B

Hcnonvzosanucy mamepuanvi cemunapos «HMoenmugurkayus moeapoe O080UHO20 HAZHAYEHUs»
Cesepo-3anaonou Hayuonanvnoti Jlabopamopuuy» CILLIA u Ilpakmuueckoeo pyxosoocmea BO3, 2022 a.

[12]
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IIpuioxenue S

ITPOI'PAMMA 11O YIIPABJIEHUIO PUCKAMU KUBEP-BUOBE30ITACHOCTH B
OPTAHM3 AU, ITPOBOJALILEN UCCIIEJOBAHUSA B HAYKAX O KU3HU

DJIeMeHT HeiicTBus
Jrtan «IloaroroBka»
IHosuTHKA Pa3paboraiite nokymeHT «llonuTrkay U BHEIPUTE €€ BO BCE MOPA3AEICHHUSI.
Ouenka pucka kuoep- Pa3paOoraiiTe MaTpuiubl M IPOLECC OLEHKU PUCKOB, KOTOPHIE BBIABISIOT
Ouode3onacHoCcTH ys3BUMOCTH,  CTpaTeruro  CMSrYeHus Uil CHMJKEHUS  PUCKOB
06100e30MacCHOCTH.
Onpenenure 3aMHTEPECOBAHHBIE CTOPOHBI (YYaCTHUKOB ITPOEKTA U3 JPYTUX
oprasu3zauuii, GupMbl IOCTABJISIIOILNE PEAKTHBBI, 000PYAOBaHME).
IInanbl Pazpaboraiite T1utanel A 7a00paTOPHBIX IPOLIECCOB, CBA3AHHBIX C
O0uobe3onacHOCTH NOJydeHHUEeM, JIOCTYIIOM, XpaHEHHWeM U Iepefadeil OuoJOorHuecKux
MaTepuaioB, 00pa3LoB U CONYTCTBYIOIIMX JaHHbIX.
IIpouenypsl PazpaboraiiTe miansl Mo KuOEpOE30MaCHOCTH MPH pabOTE HAa KOMITBIOTEPE U
KHOepOe30nacHOCTH B ceTd (BHEUIHEW M BHYTPEHHEW, eclM €eCTh), BKJIOYas Oe30IacHOCTb

JIOCTYTIA M aBTOPHU3AIIHIO, CBA3b C KHOEP-(PHU3MUECKUMH CHCTEMaMH.

Ilinan kubeporBeTa

[logroroBpTe IUIAH yOpaBICHUS pPEArMPOBAHUEM Ha CIIy4YaillHbId WU
MpEIHaMEPECHHBIN KHOep-UHIIU/ICHT, BKJIIOYas OTBETCTBEHHOCTH
COTpYIHUKOB 1o 6uobezonacHoctu, T nmonpaznenenus u pykoBoJCTBA.

Jran «O0Hapy:KeHue»

Hapyumenus
0mo0e3omacHoOCTH

OOHapyxeHHE HECaHKUHOHMPOBAHHOTO JIOCTyHna K JlabopaTtopusim,
XOJIOMMIIBHAKAM U MOPO3WJIBHUKAM, B KOTOPBIX XPaHATCS OMOJIOrHYecKue
NaTOreHbl W O0paslbl, MPEACTABISAIONINE  BBICOKHMH  PUCK WM
qyBCTBHUTEJIbHBIE K 0€30IaCHOCTH.

OO6nHapyxeHrne HeOoObIYHON WIM HE 3aJ0KyMEHTHPOBAaHHOW Iepeaayu
OMOJIOTMYECKHUX 00pa310B U MaTEPUATIOB.

BbisiBrieHNE YTepSHHBIX MM YKPaJICHHBIX OHMOJOTHUYECKUX O0OpasIoB HIIH
MaTepHaJIoB.

Kubep-puznuecknii
CHCTeMHBIe Opemn

Kontpons  kubep-¢usznueckoro o00pydoBaHMS WIM  O0OpYIOBaHUS
aBTOMATH3allMM B Cllyyae HEOOBIYHBIX JEHCTBUI WM U3MEHEHUI.
Pa3paboTka KpuTepueB IS MPETyNPEKACHUN U CTPATETUN pearnpoBaHus,
CBSI3aHHBIX C BMEIIATEILCTBOM B 000PY/OBaHUE.

OOGHapykeHue HapyIIeHUH J0CTyma K (GU3NYECKUM CUCTEMaM, HEOOBIYHYIO
AKTUBHOCTb NP BXOJIE B CUCTEMY, Y/IaJICHHBIH JOCTYN 0e3 aBTOpPHU3alHH.

Hapymenus VYcTaHoBKa NepeioBbIX METO/I0B KHOEPTUTHEHBI, BKIIIOYas yIpaBiIeHHE BEO-
KnOepOe30nacHoCTH JIOCTYTIOM, aBTOPHU3ALIMIO TPOTPAMMHOTO 00ECTICUEHUSI.
Omnpenenenne ypoBHEH pearnpoBaHUs Ha KUOCPUHIUACHTHI, BTOPKEHUS B
UT-cucreMy,  NOpuiIoXeHUs, KOHOHUICHIHATIbHYID  WIM  JIMYHYIO
UH(pOpMaIHIO.
Onucanue CTpaTeruyl pearnpoBaHUs Ha KHUOepaTaku Uil KaKIOro YPOBHS
KHOEPUHIIUJICHTOB.
Jdran «OTBeT»
NHumaeHTs Onpeznenurte npoueaypy yBeAoOMIEHUS 00 HHIIUJEHTaX OM00Ee301MacHOCTH U
O0node3onacHoCTH ONMILIUTE IEUCTBUS, IPEAIPUHUMAEMbIE B CIydae UHIIUIEHTA.

YcTaHOBUTE NMYTH YBEAOMIIEHUS APYTUX MOJApa3AeieHUH OpraHu3aluu U
3aMHTEPECOBAHHBIX CTOPOH O HAPYIICHUH/UHIUJEHTE OM00€30MacHOCTH
(6ezomacHocTh, M T-ciy>x0b1, pyKOBOJICTBO, MOJTHIINS).
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HWuauunentsl UT-
0e30mMacHOCTH

VYcranoButre HabOp OTBETHBIX NEHCTBUM, CBsI3aHHBIX ¢ ypoBHem MT-
WHLNJICHTA.

OnpenenuTh BHEIIHUX 3KCIIEPTOB WIIM MOCTABIIUKOB yCIYT, HEOOXOIUMBIX
JU1s1 pearupoBaTh Ha notepro UT unu cereit cBa3m.

PaspaboraiiTe uian aBapuitHoro BoccranoBienus UT.

NuunaeHTsl Kuodep
0e30MacHoCTH,
BKJII0Yasi Kudeparaku

YcraHoBHTE ITPOLIEAYPhI pearupoBaHus Ha MHIUIACHTHI, KUOepOe3011acHOCTH
B TOM YHCJI€, IOTEePsl CTOPOHHETO MpoBaiiiepa, kubeparaka (moreps gocTymna
K CHCTEeMaM, [oTepsl JaHHbIX).

Pa3paboraiite cooOmieHus JUIS COTPYAHHUKOB, CTYJICHTOB,
3aMHTEPECOBAHHBIX CTOPOH B OTHOLIEHUWH IPOTOKOJOB KuOepaTak H
JICMCTBHM 110 3aIATE UCCIIEIOBAHNM, KOHTPOJIIO JOCTYINA K JAHHBIM.

Iran «Ilonnep:xxanue»

00630p 1 noaaep:kaHue

Coznate perynasipublii (GopyM sl pacCMOTPEHUS BO3HMKAIOMIMX YIpo3
(u3MeHEeHUs] B KUOCPAKTUBHOCTH WJIM HOBBIE METOJBI PAaOOTHI, HOBBIC
3aMHTEPECOBAHHBIE CTOPOHBI).

OO0yyenmne u
0CBEIOMJIEHHOCTh

OOecneubTe OCBEIOMJIICHHOCTh BCEX COTPYIHHUKOB O [Iporpamme kubep-
6106e30macHOCTH (IU1aHax, MPoLeIypax, MPOTOKOIAX U T.1.)
[lepuonuyeckn mpoBoAUTE OOYYEHHE BCETO IMEpCOHAa MO KUOEpTHTHEeHE
OpraHu3aIum.

ObecnieubTe TapaHTUU TOTO, YTO TIEPCOHAT COOMIONAeT OMOo3amury,
MIPOTOKOJIBI KOepOe30macHOCTH (YUETHBIE 3aMUCH U TIOJTUTUKH).

HUT-tecTupoBanue HA

Onpenem/n‘e KPUTHUYCCKU BAXXHBIC CUCTEMEBI U ITPOBCAUTEC TCCTUPOBAHUC HA

MPOHNKHOBEHHUE IIPOHUKHOBEHHE B OCHOBHBIE CUCTEMBI U CETH.
ObecnieubTe MOHMUTOPUHI OOHOBJIEHMW U uctpaBieHuid WUT-cuctem B
PEXKHMME peaJIbHOTO BPEMEHH.

TecTtupoBanue Omnpenenure HCCIEIOBaHUS BBICOKOTO pHCKAa M CBSI3aHHBIC JIaHHBIEC,

0e30MacHOCTH KOH(pHIeHIIMaTIbHAs HHPOPMALIUS J0JKHA OBITh 3acEKpeyueHa.

AAHHBIX Onpenenure 00OpyAOBaHUE WM MPHOOPBI, HA KOTOPBIX XPAHATCS WIIH

COBMCCTHO HMCITOJIB3YHOTCS NAHHBIC, U YCTAHOBUTC KOHTPOJIb JOCTYIIA.

HUT-aBapuiinoe
TeCTHPOBAHUE

[IpoBenute TectupoBanue WT and  KpUTHYECKHM BaXKHBIX OuU3HeEC-
IIPWIOKEHUN WM CEPBUCOB HE pe&Xe ONHOro pasa B roi. OtTaenbHbIE
KoMIoHEeHTbI T MoryT ObITh IPOTECTUPOBAHBI B APYTUE MEPUOJIbI BpEMEHU
JUIS TIOJEPIKKH TIPOLIecca U3MEHEHUS.

BbIBO/IBI M pEKOMEHTAIIUH IO KA)K/I0MY UCIIBITATEIbHOMY COOBITHIO JOJKHbI
OBITh 33JJTOKYMEHTHPOBaHbI B OPUIIMAIIBHOM OTYETE.

Hna cocmasnenusn Ilpocpammbvl no ynpasienuio puckamu Kubep-ouobe30nacHocmu 8 opeaHusayu,
npoeoosiell UCCIe0068anUsl 8 HAYKAX O JHCU3HU, UCNOAb308aiuch mamepuanvt Cemunapa no xubep-
buobezonacnocmu, npogedennoz2o 6 ghespane 2023 2o00a cneyuanucmamu komnanuu Sention (Aecmpanusi),
6 pamkax Medxcoynapoonoi npocpammul  «besonacnocms nabopamopuoli  ungpacmpykmypul 6
nocmnanoemuyeckyio 3noxyy, opeanusosannou Health Security Partners (HSP, US).
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IIpunoxenne 6

KEHNC-CTAJIU: YIIPABJIEHUE PUCKAMU B UICCJIEJOBAHU OITACHBIX [TATOT'EHOB
B PAMKAX MEXAYHAPOJIHOTI'O ITPOEKTA.

9TtoT CHeHapI/Iﬁ AKINCHTUPYET BHUMAHUE HaA npo6neMax, CBsI3aHHBIX C HCCJICAOBAaHUAMHU OIIACHBIX
MaToOrcHoB M MCKAYHAPOAHBIM COTPYAHUUYCCTBOM MCKAY CTpaHaMH, HEC HUMCIHOIIMMU OI[HHaKOBOﬁ
IMOJIMTUKHU YIIpaBJICHUA OMOJOrHYECKUMU PUCKaMHU.

Cuenapmii: J[Be wucciienoBaTelbCKUE TPYIIbL, KoMaHAa JokTopa Asiana w3 HarumonanbHol
O6uonaboparopun cTpaHsl A U komaHjaa aokropa Celimypa u3 YHHMBepcUTETa CTpaHbl B BBINOJIHSIOT
MEXYHAPOJHBIN MPOEKT IO U3YYEHHIO 3BOJIOLMOHHOIO MOTEHIMANA HEJNABHO NOSIBUBLIETOCS MOATHUIIA
BUpyca rpunna. MccinenoBanue, B IpoBeIeHUM KOTOPOIrO 3aMHTEpecoBaHbl KoMaHabl, cuuraercss DURC
(BBI3BIBAIOIEE 03a00YEHHOCTH MCCIIEIOBAHNE IBOMHOIO HA3HAYCHHUS ), IOCKOJIBKY OHO MOXKET IPUBECTH K
CO3J1aHUI0 O0JIee TPAHCMHUCCUBHOIO, BUPYJIEHTHOTI'O, MH(PEKIIMOHHOIO WJIM IATOI€HHOr0 ITaMMa TpHIIIA.
Komanna noxropa Anana 6asupyercst B cTpaHe A, rjae JeicTBYIOT pykoBozsmue npuHiumnsl a1 DURC,
TpeOyrolIe OLEHKH PUCKa JI0 Hayaja MCCIEJOBAaHUA, a TaKXKe CTPOrue TpeOOBaHUS K MOHUTOPUHIY U
otueTHocTH 00 3kcniepumenTax. Komanna nokropa Celimypa Oasupyercst B cTpane B, rae Her crporux
IpaBUi, CYIIECTBYET JIMIIb HECKOJIbKO HOPMAaTHBOB, HAIPABICHHBIX HAa CHUKEHHE OUOJOTMUECKUX
PHUCKOB, CBSI3aHHBIX C MCCIICJOBAHMSIMH JBOWHOTO HAa3HAYEHUS, HE pa3paboTaHbl OMOITHYECKHE HOPMBI.
Kpome Toro, B komanze pokropa CeliMypa eCTh TOJIbKO 3aKOHYMBLIME YHUBEPCUTET UCCIEI0BATEIH, HE
npouleane ooydeHue no 0no0e301nacHOCTH.

BMmecte 06e koMaHabl pa3pabaThIBalOT CTPATETHUI0 M3YYEHUS MOTEHUHUAIbHBIX ITyTEH 3BOJIIOLUU
BHPYCOB, COTJIACHO KOTOPOW KOMaH/1a JOKTOpa AjiaHa mpoBOIUT paboTy in Vitro B cBoeit 1abopatopuu B
CTpaHe A IO NMacCUPOBAHMIO BUPYCa B Pa3HBIX Cpelax, YTOOBI MOHATH BIUSHUE PA3IUYHBIX (HaKTOPOB
oT0opa, a TaKKe MO reHeTUYECKONH MOAN(UKAIINN UCXOJHBIX BUPYCOB C MYTallUSIMH, U3MEHSIOIIUMH UX
[aTOr€HHOCTh M TpaHCMUCCUBHOCTh. KoMaHIa NokTOpa AjaHa co3/1aeT MYTHPOBABILUE BUPYCHI, OHU
OTIIPABJISIIOT ATH BUPYChl KOMaHe 1okTopa Celimypa B crpany B. Komanna nokropa Ceiimypa npoBoauT
UCCIIEIOBaHMS B CBOEH J1a00paTopuu 10 3apaskeHUI0 )KMBOTHBIX MOJIEJIel MyTHPOBABIIMMHU BUPYCaMU JUIS
OLICHKH Pa3JInYMi B MX MATOT€HHOCTU U TPAHCMUCCUBHOCTH, HE HH(OPMHUPYS BJIACTH CTpaHbl B 0 kakux-
1100 0COOEHHOCTSX UCCIIEOBAHUS.

B xoze coBMecTHOM pabOThI Hccie0BaTeN OOHAPYKUIIU, YTO OHU CO3JAJIM HOBBIE IITAMMBI TPUIINA,
KOTOpbIE SIBJISAIOTCS OoOjiee NMaTOreHHBIMH, YeéM HCXOJIHBIH mrTamMM. OHHU BBIABISAIOT 0oJiee BBICOKYIO
NAaTOT€HHOCTh W YJAYYLIEHHYIO MPHUCHOCOOISEMOCTh 3THUX IITAMMOB Ha JKMBOTHBIX MOJENAX B
nabopaTtopun KoMaHbl JokTopa Celimypa.

Korna uccnenoBarenbckue rpymnibl OBITAIOTCS OIYOJMKOBAaTh CBOMU PE3YJbTaThl B aBTOPUTETHOM
KypHaje, OHM C YAMBIEHHEM Y3HAIOT U3 MUChbMa OT pelaKkTopa KypHajia, YTO UX HccleloBaHHE ObLIO
MIOMEUYEHO KaK coJieprkalliee mpodsieMy OMoJ0rnyeckoi 3aiuuThl, Tpedyroliee J0MOJIHUTEIbHON TPOBEPKH.

PaccMmoTpuTe JaHHBIH CLIEHAPUIA M OTBETHTE HA BONPOCHI:

1. Onenure pucku B oOjacTu OHONOTHYECKOM OE30MacHOCTH, OWOJIOTMYECKOW 3aluThl U
MOTEHIIMaIa IBOMHOTO UCTIOIBb30BAaHMS JAHHOTO MEKIYHAPOIHOTO MPOEKTA.

2. [Ipoananu3upyiite OeiCTBUS MCCleAoBaTeNe KOMaHIbl JOKTOpa AllaHa W KOMaHIbI JOKTOpa
Ceiimypa: Obl1a JTU MpOBEICHA MPEABAPUTEIHHAS OIEHKA PUCKOB JTAHHOTO UCCIICOBAHMS U TIEPEBEIINBACT
JIM IOTEeHIIMATbHAsI TI0h3a OT MEXIYHAPOIHOTO MTPOEKTa BO3MOXKHBIEC pucku? UTo OyayT enaTh KOMaH kI,
€CIM OHHW BBIABAT HOBBIE INTAMMBI, KOTOpPBIE SBJISIOTCS 0OoJiee TPAHCMHUCCHUBHBIMH, BUPYJICHTHBIMU,
NaTOTeHHBIMU WM WH(peKIHnOoHHbIMU? KoMy OHHM JOMKHBI COOOIIATh O CO3AaHMM OoJiee 3apa3Horo,
BHUPYJICHTHOTO, MTATOT€HHOTO Wiu nH(peknnonHoro arenrta’? [IpasmibHo mu nms npoBenenus DURC nuckath
CTpaHy C MEHBIINM KOJIUYECTBOM HOPMATUBOB? J[OCTATOUHO JIM MOATOTOBIICHBI BCE UJIEHBI KOMAaHIbI JJIs
MIPOBEICHHS 6€30TaCHOTO MCCIISIOBAHMUS?

3. Ompenenute UMEIOTCS U MPOOEBl B OCYIIECTBICHUH HA/A30pa 32 UCCIICOBAHUSIMH B HayKax O
*u3HU B HanmonanbHo#M OnonabopaTtopuu cTpaHbl A U YHUBEpPCUTETE CTpaHbl B, a Takke B Kax10il u3
paccMaTpUBaEMbIX CTPaH.
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4. OneHure Kakhe IIGHHOCTH W TPUHLIUIBI O€30MacHOro, HAAeKHOTO M OTBETCTBEHHOTO
MCIIOJIb30BaHUS UCCIIEJOBAHUN B HayKaX O KM3HHM HApYLICHBI B JAHHOM MEKTyHAPOIHOM IIPOEKTE.

5. IlpennoxuTe NPUOPUTETHBIE NEHUCTBUS, WHCTPYMEHTBI M MEXAHU3MbI JII PAaCCMOTPEHMS
3aMHTEPECOBAaHHBIMU CTOPOHAMHU (MEXIyHapOAHBIMM OpraHm3auusmu, [IpaBurenbcTBamMu cTpaHbl A U
crpansl B; HamumonanbHoit OuonmaGopatopueil crpanbl A M YHHUBEpCUTETOM CTpaHbl B, a Takke
UCCIIEI0BATESIMM, YYaCTBYIOILUX B MPOEKTE KOMaHM) B LEJAX YJIy4IIEHUs yIpaBieHus OMOpUCKaMH Ha
BCEX YPOBHSIX.

B ocnosy keiic-cmaou nonoosicenvt mamepuanam Pykosooswux npunyunoe BO3, 2023 2. [4],
KOmopwie a0anmuposansl 0t 00CYHCOeHUsI 8 CIYOEHUECKOU ayOUmopuu.
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	В настоящее время мировое сообщество выработало комплексный подход к управлению рисками в биологической безопасности называемый «Единое здравоохранение».
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