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OT OPTKOMUTETA KOH®EPEHIIUHU

Ha III MexnayHnapoaHyio HaydHO-TIpaKTU4YecKyro koHpepeHiuio «IIpodmembl
obecrnieuenus 6ezonacHoctH (besonacHocts—2021)» nocrynuno 6onee 120 padbot u3
55 pas3iInYHBIX YHHBEPCUTETOB U BEIOMCTBEHHBIX YyupexIeHurh Poccuu, a takxke
OJI>KHETO U JaJIbHETO 3apyO0eKbs.

B stom romy koHdepeHuus mMocBsleHa TpoOsieMe, ¢ KOTOPOM CTOJIKHYJICS
Bech mup — COVID-19. Beemupnas opranuzanus 3apaBooxpanenus 11 mapra 2020
rojia mMpu3HaJia BCIBIIKY KopoHaBupyca manaemueid. COVID-19 Bceneno u3mMeHu
Halll MHApP — OT IIOBCEIHEBHOW >XW3HU JIIOJECH OO SKOHOMHUKHU. bonpire ronaa
MPUBBIYHBIN PEKUM pabOTHI M 00yUYEHHUS MPOXOIUI B TUCTAHIIMOHHOM dopmarTe.

B uenom co3ganHbie KoH(pepeHUuel YCIOBUS M BO3MOXKHOCTH Uil oOMeHa
uHpopmaleil, uaesiMu, MHEHUSIMHA U CIIoco0aMu perieHus: mpodiaemM 6e30nacHOCTH
NO3BOJIMJIM BBISIBUTH KJIFOUEBBIE HAIIPABJICHUSI PAa3BUTHUSA, B TOM YHUCJIE C YYETOM
BBEACHHBIX orpannueHuil u3-3a COVID-19. Ilpu Takom mnoaxoae peanusyercs
TE€XHOJIOTUS YIIPABICHUS! PUCKOM, METOIOJIOTHS 3AIIUTHI )KU3HU U 3JJ0POBbS, & TAKKE
KOHIIETI[MS MPOCBEILICHUS U pa3BUTHUsI 00pa3oBanus B chepe 0€30macHOCTH.

OcHoBHas 3ajlada KOH(PEepeHIIMU — UACHTU(UKAIIUS OMACHOCTEHM, UX OICHKA,
pa3paboTKa TMOJMUTUKA M TAaKTHUKU JEUCTBUN, MCCIIEIOBAaHUE ajJbTEPHATHUB, BHIOOP
MPUEMIIEMBIX METOJIOB M CPEJCTB IS 3alUTHI KU3HHU, (PU3NYECKOrO U JTYXOBHOTO
3JI0pPOBbsI, COLMATILHOTO OJIArOMOIYYHsl U KaUeCTBEHHON CPEeJibl.

YyacTHUKH KOH(PEPEHIIMHN CUUTAIOT:

— 7Sl penieHus: mpoosieM 0e30MacHOCTH HEOOXOAMMO TECHOE COTPYAHUYECTBO
OpraHoB TOCYJAapCTBEHHOW BJIACTH, OPraHOB HA/30pa, NPEANPUSITHN, HAYYHBIX M
00pa3oBaTEIbHBIX YUPEKICHUN U OOIIECTBEHHBIX OpraHU3allnii;

— HEoOXOAMMON MHTEHCU(DUKALUIO COTPYAHUYECTBA MHUPOBOTO COOOIIECTBA,
BKJIIOYAsl BEAYIME MEXIYHAPOJAHbIC OpTraHU3AIlNY, B T.U. IPU pa3pabOTKe KPUTEPUEB
0e30MacHOCTH ISl KOHTPOJIS ¥ YIIPaBIEHUs MTPOLIECCaMH 00ECTIeYeHUS 3alUThI.

— HeoOXOJMMBIM UW3aTh U IIUPOKO PACTUPAKHUPOBATH MaTepUAIbI
KOH(DEepeHIInY;

— HeoOxomuMbiM mipoBecT B 2022 roay IV MexayHapoaHyl0 Hay4HO-
npakThuueckylo  kKoHpepenuuto — «[Ipobmembr  obecmeuenuss — Ge30macHOCTH
(bezomacHocTs—2022)».

Opzkomumem konghepenyuu «bezonacnocmv—2021)
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REVIEW OF INTERNATIONAL PUBLICATION ACTIVITY IN THE FIELD
OF DIFFUSE POLLUTION OF WATER BODIES BY LANDFILL
LEACHATE OF WASTE STORAGE FACILITIES

1Elizaryev A., 2C. Cattani, "Tarakanov D., "Khasanov L.

"Ufa State Aviation Technical University, Ufa, Russian Federation
*University of Tuscia, Viterbo, Italy

Waste storage facilities (landfills) are one of the sources of diffuse pollution of
water bodies. Landfill filtrate is one of the dangers of these facilities. In the
Ordinance on the origin of waste water of the Federal Republic of Germany of 3 July
1987 [1], landfill leachate was first classified as waste water and defined as “a liquid
containing compounds of landfill origin”. Landfill filtrate is a multicomponent liquid
containing various organic and inorganic compounds, pathogenic microflora,
microscopic fungi, parasitic organisms [2]. This determines the ecological danger of
the leachate for the biota of the water body — the degradation of aquatic ecosystems
and a decrease in water quality due to high pollution.

According to literary sources [3, 4], regardless of the territorial location of
landfills, there is a positive trend in the average annual waste generation. For
example, today in the Russian Federation more than 200 million m’ of waste is
generated annually [3]. This tendency makes it possible to judge the growth in the
volume of landfill leachate formation, in connection with which the anthropogenic
load on all components of the environment increases both in the territory of the
landfill and in the vast territory near it. The purpose of this work is to review research
in the field of diffuse pollution of water bodies by landfill leachate in the
bibliographic and abstract database SCOPUS.

The analysis of published scientific works of domestic and foreign authors in

the SCOPUS database by keywords (diffuse pollution & landfill & leachate) revealed
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an increase in the number of publications on the topic of diffuse pollution of water

bodies by landfill leachate in the period from 1987 to 2020 (fig. 1) [5].
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Fig. 1. Dynamics of publications of scientific works in the field of diffuse pollution of water bodies
by landfill leachate in the period from 1987 to 2020 [5]

In total, 619 scientific papers have been published to date. From the analysis of
the dynamics it can be seen that since 2012 more than 30 works have been published
annually. The maximum number of publications is observed in 2020 (95), which is
75% more than in 2019 (54). It is also worth noting that for half of the first quarter of
this year, 18 works were published, which is 19% of the figure for the last year.
Given this publication activity, it can be assumed that by the end of 2021 the number
of published works will be more than 140 publications.

According to the SCOPUS database, 160 researchers are currently studying the
topic of diffuse pollution of water bodies by landfill leachate. Significant results in
the study of this topic were achieved by Corwin Dennis L., a USDA ARS Salinity
Laboratory scientist in the USA (7 scientific papers) and Baker Andy, a professor at
the University of New South Wales in Australia (6 scientific papers) [5].

The most active researchers in the field of diffuse pollution of water bodies by

landfill leachate are scientists from the Chinese Academy of Science — 16 scientific

papers (fig. 2) [5].
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Fig. 2. Publication activity of organizations in the field of diffuse pollution of water bodies by
landfill leachate in the period from 1987 to 2020 [5]

Fig. 3 shows that the topic of diffuse pollution of water bodies by landfill
leachate is deeply studied by organizations concentrated in China (Chinese Academy
of Sciences, Ministry of Education China, Tongji University), Great Britain
(University of Birmingham, Environment Agency, British Geological Survey) and
USA (USDA ARS Salinity Laboratory, USDA Agricultural Research Service).

This is confirmed by an analysis of the publication activity of countries in the

field of diffuse pollution of water bodies by landfill leachate (fig. 3).
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Fig. 3. Publication activity of countries in the field of diffuse pollution of water bodies by landfill
leachate in the period from 1987 to 2020 [5]

In order to identify what has already been studied in the field of diffuse
pollution of water bodies by landfill leachate of waste storage facilities, a number of

works [6-10] published in recent years are considered.
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In studies [6, 7] the authors consider the use of various types of clays and
loams in the underlying rocks in the waste storage area to minimize the migration of
pollutants from landfill leachate into groundwater. Researchers in [6] assessed the
hydraulic conductivity and adsorption capacity of heavy metals in two smectite clays
to determine their hydraulic and geochemical properties. The results obtained indicate
compliance with the requirements of international legislation for clay linings, which
makes it possible to use the analyzed types of clays as hydraulic and geochemical
barriers in landfills. In the work of employees of the University of Sheffield (Great
Britain) [7] the physicochemical, mineralogical and geotechnical characteristics of
four natural clay substrates were compared in order to analyze them for the
possibility of using them in the composition of the underlying rock in the territory of
landfills. According to the results, all considered clay substrates have properties to
reduce pollutant emissions from landfill leachate. For example, Oxford clay (rich in
illite) is the best material for buffering acidic leachates and supporting the
degradation of organic compounds. Coal Measures clays (rich in kaolin) have the
lowest sorption capacity but also the lowest plasticity and are most resistant to
alterations in clay minerals caused by filtrate.

In article [8] researchers proposed methods for detecting and quantifying
pollution from solid waste dumps. Researchers in [8] analyzed the geochemical
characteristics of the two landfills in order to provide a comprehensive and reliable
methodology for a quick assessment of the real impact of a solid waste landfill on the
atmosphere and water bodies of adjacent territories. According to the results of the
work, the combined chemical and isotopic analysis of liquids collected both in the
waste storage area and in the adjacent territory gives a detailed picture of the
emissions and composition of biogas, as well as the chemical composition of the
landfill leachate and its interaction with water bodies. In [9] the authors presented an
effective method for monitoring the migration of landfill leachate, classification and
assessment of contaminated soil. The high density resistivity method was used to

determine the degree of the contaminated area and the propagation mechanism. The
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study revealed that the process of diffusion of landfill leachate can be divided into
two stages. In the first stage of landfill leachate leakage, pollutants mainly migrate in
the lateral direction, in the second — since the soil around the leak point is saturated,
the pollutants migrate downward and are carried to the underlying layers.

In [10] the authors made an attempt to simulate the process of transfer of
pollutants from landfill leachate into the soil through the underlying rocks of waste
disposal sites. Researchers are considering a combined PDE-ODE model that
regulates the bacterial dynamics of anaerobic biodegradation of household waste in a
landfill. The mathematical and numerical analysis of the considered model and its
discrete analog in the variational system is carried out. Using the mixed finite
element approximation for nonlinear Darcy flow and standard finite elements to solve
the reaction-diffusion system, numerical calculations in 2D and 3D are performed in
accordance with the theoretical results.

Thus, based on the results of the analysis of published scientific works in the
field of diffuse pollution of water bodies by landfill leachate in the SCOPUS
bibliographic and abstract database, there is a clear tendency towards an increase in
the interest of scientists in the study of the topic under consideration. Articles are
published in organizations located primarily in the United States, China and the

United Kingdom.
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The reason for studying magnesium (Mg) and calcium (Ca) isotopes lies in
their application in various fields, such as earth surface processes, global geochemical
cycles, archaeology, paleoceanography, cosmochemistry, biomedicine, etc. = The
increasing number of publications in these scientific fields indicates the relevance of
the topic under study. Understanding the biogeochemical cycle of Mg and Ca is
important in terrestrial ecology because both Mg and Ca are essential plant nutrients:
Mg is involved in the activation of several enzymes necessary for the synthesis of
organic molecules and plays a role in chlorophyll functioning, while Ca stabilizes cell
walls and serves as an intracellular messenger [1]. One of the key mechanisms of
these processes is the fractionation of isotopes of these elements. This article presents
general aspects of the fractionation of stable Mg and Ca isotopes, as well as a review
of scientific works dedicated to the fractionation of Mg and Ca isotopes, their ratios,
and the processes controlling their stable isotope composition. The results of these
works help to find out the main factors controlling the fractionation processes, such

as formation/dissolution of minerals, biological activity of elements at the soil-plant-
12
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water interface, etc. [2] Mg and Ca isotopes are subject to significant low temperature
mass fractionations which can provide key information on the nature and
quantification of weathering and/or biological processes.

One of the major elements of the lithosphere and a minor element of the
hydrosphere, Mg migrates and transforms during various geological processes,
especially in low-temperature processes. Magnesium has three stable isotopes - **Mg,
»Mg and **Mg with relative contents of 78.99%, 10.00%, and 11.01%, respectively.
The fractionation of Mg isotopes occurs to a greater extent during weathering,
precipitation, and dissolution of carbonates, and less frequently in magmatism.
Isotope distribution of Mg and its geochemical behaviour in the Earth system allows
to establish a model of Mg isotope cycle, which subsequently allows to consider
geological applications to the petrology, mineralogy and mineralization processes [3].
The first Mg isotope measurements were made by thermal ionization mass
spectrometry (TIMS) on various rock types and seawater in the late 1970s. These
studies showed no significant variation in the isotopic composition of Mg on Earth
due to limitations associated with analytical uncertainties (0.1 to 0.5%). Recent
advances in new generation mass spectrometers, such as the inductively coupled
plasma mass spectrometry (ICP-MS), provide measurements of the **Mg/**Mg ratio
with an accuracy of 0.1%, which is well below the range observed on Earth (6%) [2].

Most Ca is contained in silicates, dissolved in natural waters, being a biological
nutrient, and a major component of the dominant mineral carbon absorber in the
ocean (CaCOs). Ca occurs naturally as five stable isotopes: YCa, #Ca, ¥Ca, *Ca,
Ca (96.9%, 0.647%, 0.135%, 2.086% and 0.004% respectively). Ca isotopic
composition varies ~4%o in main Earth-surface reservoirs (represented as 3***°Ca),
which points to its isotopes as promising indicators of Ca cycling both in the present
and in the past [4]. The first precise Ca isotope measurements were also made in the
late 1970s with TIMS instruments, modern versions of which are still in use today,

demonstrating good external reproducibility rates of 0.07 to 0.16%.
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A review of scientific works can provide insight into relevance of the topics
under study, based on their theoretical/practical significance. For this purpose, an
overview of works in the Science Direct database (fig. 1) in the field of Mg and Ca

isotope fractionation was performed by year.
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Fig. 1. Graph shows the number of publications by year. Search by key words:
Mg, Ca, isotope, fractionation

The graph shows an annual increase of the number of scientific works with
small deviations, which can be explained by the improving methods of determination
of stable isotopes in various environments and methods of their fractionation under
experimental conditions. This assumption is confirmed by works [5, 6] which
describes development of ways to identify isotopes of these elements. It should also
be taken into account that by looking at the keywords (Mg, Ca, isotope and
fractionation) also other un-related publications appear, which are not directly related
to Mg or Ca isotopes, but to the influence of Ca and Mg elemental composition over
other isotopes.

The query by subject area (fig. 2) in the same database shows the diversity of
the knowledge areas involved in the research and demonstrates the potential

possibilities of applying the results of the researches in many fields.
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Fig. 2. Graph shows the number of publications by subject areas. Search by key words: Mg,
Ca, isotope, fractionation

For example, in work [7] relating to the field of biochemistry and medicine, a
procedure for high-precision isotope analysis of Mg and Ca using ICP-MC in
animal/human samples is described. This makes possible to estimate the ratio of the
isotope composition of these elements, as well as show their distribution in the
organisms of living creatures. The subject of Mg and Ca isotope fractionation also
finds its own use in agriculture. The work [8] describes application of Ca isotopes for
tracing the sources of dissolved rainwater, which may provide additional insight into
the biogeochemical cycle of these elements.

To consider more specific areas of review, it is necessary to refer to Scopus
database. The statistics of publications by year were also evaluated here, which is
different from the data of fig. 1. by the fact that fig. 3 contains papers with earlier
dating. As can be seen, the first wave of research works falls in 1960-1970. This can
be explained by the first precise measurements of the isotope composition of Mg and
Ca by TIMS. The next significant growth of the number of publications falls on
1980-1990, which becomes possible due to the development of ionization methods
and major research works in the field of geochemistry. The next significant growth of
the number of publications falls on 1980-1990, which becomes possible due to the

development of ionization methods and major research works in the field of
15
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geochemistry. Further growth of publications is caused by the increasing involvement
of scientists in (bio-)geochemistry, which reveals the geochemical processes
occurring in the Earth's biosphere, as well as the development of issues of

engineering chemistry, medicine and other fields.
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Fig. 3. Search for publications by year in Scopus database

The analysis of the number of publications by country (fig. 4a) in Scopus
database shows the leaders in research in the mentioned field - it is the USA, China,
and Germany. One of the reasons for the high publication activity in these countries
is the well-established sponsorship by national foundations (fig. 4b) of research in the

fields of geochemistry, geomorphology, oceanography, etc.
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Fig. 4b. Search for publications by funding sponsor in Scopus database

Data from Mg and Ca isotope studies reveal the main factors controlling

fractionation processes, such as mineral formation/dissolution and biological activity
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at the soil-water-plant interface. The conducted studies made it possible to determine
the isotope fractionation values for these elements related to the soil-water-plant
interaction processes, as well as the main factors controlling these fractionations. Mg
and Ca isotopes can be used to determine plant-mineral interactions as well as
recycling by vegetation. Field studies suggest fractionation mechanisms that can be
isolated and better quantified by laboratory experiments. One of the key points in this
kind of measurement is chemical cleaning, which is necessary to avoid isobaric
interference with such Ca and Mg analysis. This purification is usually achieved by
using ion exchange resins in a laboratory with pure air. Currently, both abiotic
processes (dissolution, adsorption, secondary mineral formations) and biotic
processes (fractionation processes at the nutrient/base interface and within the plant
itself) that lead to isotopic fractionation. Further efforts are needed to improve our
knowledge of how to manage the isotopic fractionation of these isotopic systems.
This includes expanding the data set and studying all types of climatic and geological
environments. In parallel, additional experiments are required to more accurately

determine fractionation mechanisms.

REFERENCES

1. M. Novak, C. Holmden, J. Farkas, P. Kram, J. Hruska. Magnesium and calcium isotope
systematics in a headwater catchment underlain by amphibolite: Constraints on Mg-Ca
biogeochemistry in an atmospherically polluted but well-buffered spruce ecosystem (Czech
Republic, Central Europe). Catena 193 (2020) 104637.

2. A. Schmitt, N. Vigier, D. Lemarchand, R. Millot, P. Stille, F. Chabaux. Processes controlling the
stable isotope compositions of Li, B, Mg and Ca in plants, soils and waters: A review. C. R.
Geoscience 344 (2012) 704-722.

3. B. Guo, X. Zhu, A. Dong, B. Yan, G. Shi, Z. Zhao, Mg isotopic systematics and geochemical
applications: A critical review. Journal of Asian Earth Sciences 176 (2019) 368-385.

4. M. S. Fantle, E. T. Tipper, Calcium isotopes in the global biogeochemical Ca cycle: Implications
for development of a Ca isotope proxy. Earth-Science Reviews 129 (2014) 148-177.

5. E.D. Young, C.E. Manning, E.A. Schauble, A., Shahar, C.A. Macris, C., Lazar, M., Jordan,
High-temperature equilibrium isotope fractionation of non-traditional stable isotopes: Experiments,
theory, and applications. Chemical Geology, 395 (2015) 176-195.

6. Z. Bao, C. Zong, K. Chen, N. Lv, H. Yuan, Chromatographic purification of Ca and Mg from
biological and geological samples for isotope analysis by MC-ICP-MS. International Journal of
Mass Spectrometry 448 (2020) 116268.

7. R. Grigoryan, M. Costas-Rodriguez, R.E. Vandenbroucke, F. Vanhaecke, High-precision isotopic
analysis of Mg and Ca in biological samples using multi-collector ICP-mass spectrometry after their
sequential chromatographic isolation e Application to the characterization of the body distribution
of Mg and Ca isotopes in mice. Analytica Chimica Acta 1130 (2020) 137-145.

18



1II Mescoynapoonas nayuno-npakmuyieckas KoHghepenyus
«lIpobnemul obecneuenun dezonachocmuy (bezonacnocmv—2021), 2. Yepa, Poccusn

8. J. Zeng, G. Han, Q. Wu, Y. Tang. Effects of agricultural alkaline substances on reducing the
rainwater acidification: Insight from chemical compositions and calcium isotopes in a karst forests
area. Agriculture, Ecosystems & Environment 290 (2020) 106782.

ANALYSIS OF SOLID WASTE LANDFILL FILTRATION WATER
PURIFICATION METHODS

"Amineva E.S., IKostryukova N.V,, 1 Sadykova A.R,, ’L. Rizzo

"Ufa State Aviation Technical University, Ufa, Russian Federation
University of Salerno, SA, Italy

Landfill disposal is one of the most common methods of handling municipal
solid waste (MSW), since it is a relatively cheap disposal option. However, in
addition to using large areas of land, MSW landfills have the greatest negative impact
on surface and groundwater. The impact of the landfill on the hydrosphere objects is
due to the filtration waters (hereinafter referred to as leachate), which are formed as a
result of the infiltration of atmospheric precipitation, biochemical and chemical
processes of waste decomposition. The leachate is characterized by a high
concentration of pollutants, including biodegradable organic substances, persistent
organic compounds, ammonia, heavy metals, inorganic salts and toxic
components [1]. The qualitative characteristics of the leachate depend on the age of
the landfill, climatic conditions, season, chemical composition of the waste entering
the landfill and other factors. All this, as well as the dependence of the leachate
amount and composition on seasonal fluctuations in atmospheric precipitation,
complicate the process of its treatment.

Despite the fact that many methods have been developed, there is no single unit
process available for proper leachate treatment as conventional wastewater treatment
processes cannot achieve a satisfactory level for degrading toxic substances present.
Besides, a compromise solution between a high degree of treatment and
environmental and economic efficiency has not yet been found. Therefore, the study
of leachate treatment methods remains highly relevant.
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To determine the significance of the study topic, we analyzed the «Scopus»
abstract and citation database publication activity in the field of MSW Ilandfills
filtration waters treatment. The analysis using the keywords «landfill leachate
treatment» showed there is an increase in the number of publications over the years
(fig. 1).
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Fig.1. «Scopus» database publication activity analysis in the field of MSW landfills filtration water
treatment by years

The graph shows that significant attention has been paid to leachate processing
over the past several decades, as the number of articles increases exponentially. The
reason for this is the fact that the need for its treatment is increasing because of the
negative impact it has on environmental objects (soils, surface and underground
waters) due to its migration outside the landfills.

Fig. 2 presents a publication activity analysis on the study topic by country.
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Fig. 2. «Scopus» database publication activity analysis in the field of MSW landfills filtration water
treatment by country

The geography of the study topic is extensive, but it is of particular relevance
for China. This may be due to the fact that over the past twenty years, the amount of
waste in China has tripled, reaching 300 million tons per year. According to experts,
about 6 billion tons of household waste has accumulated in the country's cities on 20
thousand hectares of land, and this «mountain» is growing by 4.8 percent a year.
Rapid urbanization and economic growth are the main factors behind the increase in
MSW generation in China. The leachate formation at these numerous dumps and
landfills leads to the problem of development and the search for the most rational
methods of treatment.

The main organizations considering the landfills filtration water treatment
problem are the Ministry of Education China (199), Tongji University (173),
Zhejiang University (136), Chinese Academy of Sciences (119), Beijing University
of Technology (95), etc.

Mainly Chinese researchers are actively working in this area: Aziz H.A. (91
documents), Rowe R.K. (60 documents), Peng Y. (48 documents), He P.J. (43
documents), Yusoff M.S. (43 documents), etc.

Fig.3 presents publication activity analysis by industry.
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Fig. 3. «Scopusy» database publication activity analysis in the field of MSW landfills filtration water
treatment by industry

Most of the works on the selected topic belong to the field of Environmental
Science (42.6%) and Engineering (13.8%). This is because the MSW landfills impact
on the environment is increasing every year.

Thus, the relevance of the topic of cleaning landfill leachate is obvious. Let us
consider modern developments in this area.

Methods to be used for leachate treatment can be divided into 3 groups (fig.4).

Leachate treatment methods

X
Mechanical Physico-chemical —1  Biodegradation
[prosses prosses proszes
— sedimentation | flotation I aerobic treatment
L iltration | reverse osmosis L anaerobic treatment
L zeparation — ion exchange
L electrochemical oxidation

— sorpiion, etc.

Fig. 4. Filtration water treatment methods classification
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As a rule, each of the methods is aimed at cleaning up certain contaminants.
For example, biological methods are used to remove organic impurities. Mechanical
methods are used to prepare the leachate (undissolved contaminants removal) for
further deep cleaning based on other methods. Physicochemical methods are used for
heavy metals, magnesium, calcium and other ions extraction. Adsorption or
membrane technologies are used for post-treatment. Water disinfection is carried out
by chlorination, ozonation or ultraviolet irradiation [2].

Due to the presence of an extensive list of pollutants in the leachate, as well as
its variability depending on the stage of the landfill's life cycle, its treatment requires
an integrated technology that includes a combination of the available treatment
methods. Let us consider some of these technologies.

Researchers [3] propose a method for MSW landfills drainage waters
treatment, which includes sequential execution of preliminary filtration treatment
stages, leachate treatment with reagents, subsequent sedimentation, filtration and

discharge of the resulting solution into the sewage system or into a surface water

body (fig. 5).

Leachate
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Treated water l

1 — device for preliminary leachate treatment, which contains a storage tank, at the outlet of which
there are grids, hydrocyclones, sand traps, washing press, settling tanks; 2, 4, 8 — ultrafine filtration
filter of the AMIAD series with a cell of 10 microns; 3 — tank equipped with a stirrer and a
mechanism for removing sediment; 5 — chiller designed to cool the clarified filtrate to a temperature
of +4 — +7 °C; 6 — oxidation reactor; 7 — oxygen generator

Fig. 5. MSW landfill leachate treatment method
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According to this method, after preliminary treatment, the filtrates are
subjected to ultrafine filtration and then chemical treatment. Slaked lime is used as a
reagent. After settling, the clarified leachate is passed under pressure through a
second ultrafine filter. The purified filtrate is cooled to a temperature of +4 — +7 °C
and sprayed in an oxidation reactor in a stream of pure ozone. Leachate oxidation
process is continued until the required level of chemical oxygen demand (COD) is
reached. The invention makes it possible to intensify the leachate treatment stages, to
carry out the maximum saturation with ozone of an aqueous solution — leachate
containing mainly phosphates, sulfates, as well as difficult-to-oxidize organic
complex compounds at the selected optimal temperature.

Among the physicochemical processes commonly used to treat landfill
leachate, Fenton's Advanced Oxidation is one of the most common treatment options.
COD removal efficiency up to 85% is observed when combined with biological
treatment. Fenton's method is based on the hydrogen peroxide (H,O,) and iron ions
(Fe™) reaction with highly reactive particles formation (namely, a hydroxyl radical),
which can effectively oxidize organic and inorganic compounds.

A multi-barrier approach to a mature landfill leachate treatment was
investigated in [4], including oxidation by the Fenton method, air stripping and
biological treatment with activated sludge (fig. 6).
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Fig. 6. Multi-barrier treatment scheme of the mature landfill leachate
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The studied mature landfill leachate is preliminarily purified by the Fenton
method and air desorption, and then mixed with an urban wastewater model solution
and undergoes biological treatment.

Oxidation by the Fenton method significantly affects the mature landfill
leachate biodegradability, the BODS5/COD ratio increases from 0.07 to 0.32.
Moreover, the original COD content was reduced by about 82%. However, the NH;
content changed little. After the Fenton process, the solution pH increased to 9 before
the precipitation of iron (residual concentration in the wastewater is not more than 6.5
mg / 1), which is ultimately removed as a sludge. Sludge formation increased with
increasing Fe’* dose, which is one of the main disadvantages of Fenton oxidation
method. After oxidation, the leachate was subsequently purified by air desorption,
with the efficiency of 92%.

In the study [5], a treatment method involving the combination of
Electrofenton (E-Fenton) and a biological process is proposed. E-Fenton treatment is
applied before the biological process to increase the biodegradability of the leachate,
which will be beneficial for the subsequent biological process. The combined E-
Fenton and biological treatment resulted in an overall COD removal of 97%.

In Germany, landfills use leachate treatment technology, which includes
anaerobic-aerobic biological treatment; flocculation; cleaning in an adsorption filter.
The sludge generated during the treatment goes to the landfill. Almost all large MSW
landfills in Japan are equipped with such treatment facilities [6].

A different direction from the above-described leachate treatment technologies
is the change in its aggregation state from liquid to solid product. Abroad, the main
binder in this technology is cement [7]. In Europe, this technology is actively used for
the disposal of the concentrate formed during filtrate purification by reverse osmosis
[8]. The use of a large amount of cement in these cases is economically unprofitable.

Thus, despite the many developed filtration water treatment methods, today

there 1s no universal leachate treatment technology. Many scientists and organizations
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are still working in this direction, which is confirmed by the «Scopus» abstract and

citation database publication activity analysis.
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STUDY OF METHODS FOR MODELING WATER TEMPERATURE
IN COOLING RESERVOIRS

'Baidiuk Iu., 'Nasyrova E., ’Kim H.

"Ufa State Aviation Technical University, Ufa, Russian Federation
*Institute of Industrial Science, the University of Tokyo, Tokyo, Japan

The interaction of modern energy with the environment is not only local, but
also global. When assessing the impact of heat and power facilities on nature, it is
necessary to search measures for reducing the negative consequences of this impact,
as well as to create the most favorable conditions for nature protection. In recent
years, during the operation of electric power facilities, there has been a significant
interest in cooling reservoirs. On operating power plants reservoirs thermal regime

caused by waste heat needs to be analyzed.
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The impact of electric power facilities, as well as other types of power plants,
on the environment has many aspects. One of them is related with using large amount
of water for cooling the plant circuits. For this purpose, cooling reservoirs, cooling
towers and other cooling systems are being built. For example, nuclear power plants
take significant amount of water from water bodies. After passing water through the
plants cooling systems it’s discharged back in a heated state. Additional heat leads for
changings in the environmental conditions of water bodies which are used as cooling
reservoirs of nuclear power plants [1].

Continuous discharge of heated water is affected on the reservoir thermal
regime. In natural and artificial reservoirs, the water temperature strongly depends on
the atmospheric air temperature. In cooling ponds the water temperature also depends
on the flow.

One of the most effective methods for studying the cooling reservoirs
hydrodynamics is the mathematical modeling. In work [2], the authors simulated the
relationships between water quality parameters of cooling reservoir and in river
inflows. This created a scientific basis for predicting the ecological state of nuclear
and thermal power plants cooling reservoirs.

In this article [2], the authors used a system of differential equations, which in
turn include the main chemical transformations of aquatic environment components
during the formation of the hydrochemical regime. These equations are based on the
laws of chemical kinetics and thermodynamics. They allow us to predict the
dynamics of water components transformation in a wide range of variables
(temperature, concentration of dissolved substances). The relationship between the
mput and output parameters is presented in the form of regression equations. The
regression coefficients are interpreted as the coefficients of the Taylor series.

The dependences of the output parameters on the variable factors were
approximated by linear regression equations of the general form:

Xin =bo; +2b;;X;;, (D
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where are the first subscripts i = 1, ..., n — factor numbers; the second
subscripts j = 1, ..., n — the numbers of sampling points. Numerical values of free

terms by ; and regression coefficients b; ; determined by the least square’s method.

These equations make it possible to predict the values of the output parameters
with certain accuracy in the area of the studied factor space, and they can be used for
optimizing of processes. The advantages of the method include exceptional
versatility, the ability to apply the same type of algorithms for modeling and
optimizing various processes. As a result obtained hydrochemical indicators of water
quality in the runoff from the reservoir and its upper part can give a forecast of the
reservoir ecological state [3].

In the Saminsky’s work 1is considered a three-dimensional numerical
simulation of the Moshkovichevsky Bay of the Ivankovsky reservoir and the
influence of thermal water discharge from Konakovskaya GRES and different wind
directions. For solving these problems, the Global Estuarine Transport Model
(GETM) was used. GETM is used for describing the most important thermodynamic
and hydrodynamic processes in natural water bodies [4].

In this method needs to have such data as, the water body depth in the nodes of
regular grid, climate parameters (air temperature, dew point temperature, pressure,
total cloud cover, wind speed and direction), flow rates and others. For building a
numerical model, it is necessary to conduct full-scale measurements of depth, surface
water temperature, discharge volumes and temperature of the discharge water. The
experimental model showed that in the hypothetical absence of the thermal influence
of the Konakovskaya GRES, the thermohydrodynamic regime of the
Moshkovichevsky Bay differs markedly from the existing one [5].

Work [6] is devoted for studying the spread of thermal pollution created as a
result of the removal of heated water from the Perm's CHPP (Perm's GRES), using a
direct-flow cooling system. The research was carried out for various anthropogenic
and meteorological conditions, using calculations performed within the framework of
a three-dimensional model. The calculation method is based on the k — ¢ turbulence
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model considering the buoyancy associated with the temperature dependence of the
fluid density. The application of this method is due to the heterogeneity of the vertical
temperature distribution in the reservoir.

The equation of motion in tensor form is:

o (pu) = 0, @)

As a result, the use of this method makes it possible to numerically simulate
zones of thermal influence of power plants using a direct-flow cooling system on
large water bodies, considering the influence of variable wind load.

This article [7] discusses the application of the temperature distribution
parameter /7, for assessing the effectiveness of schemes using in cooling reservoirs of
thermal and nuclear power plants. It is based on data from field studies and the results
of mathematical modeling of cooling reservoirs thermal regime. Authors had
analyzed the dependence of /7, on the factors determining the conditions for cooling
the circulating water.

The temperature distribution parameter P, expresses cooled water temperature

deviation of cooling reservoir average temperature and is determined by the formula:

T-T
P=—1 3)

here T — average temperature of the cooling reservoir surface layer; T; —

temperature of the chilled circulating water entering the power plant intake; AT — the
difference between the temperature of circulating water discharged into the cooling
reservoir T,, and temperature T;, usually taken equal to a given temperature
difference of the circulating water on the turbine condensers.

Also, the process of heat transfer in the given simulation can be described by
physical model. This model is a system of unsteady two-dimensional Navier-Stokes
equations in the Boussinesq approximation for liquid phase with nonlinear boundary
conditions (the system of differential equations describing the motion of a viscous

Newtonian liquid or gas).
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The dimensionless Navier-Stokes equations in the variables "velocity vortex-
current function-temperature" for the incompressible fluid flow in the mixed

convection mode will have the form:

on on on 1 (9% 9% Gr (00

U o = Gt 5e) * e (G3) @
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here Gr = — Grashof’s number; g- acceleration created by mass forces;

v2
f - temperature coefficient of volumetric expansion; v - coefficient of kinematic
viscosity of the liquid; L — length of cavity; Re = % — Reynold’s number; Pr = g—

—_ TO

Prandtl’s number; a - thermal conductivity coefficient; 8 = ! —— - dimensionless

in— 1o
temperature.

Accordingly, it can be said that the processes of thermal impact of heat-power
facilities on cooling reservoirs have a significant impact. Various methods of
temperature modeling allow us to study the problem of water bodies’ thermal
pollution in more detail. In turn, this will help in the future to take appropriate
measures for reducing the thermal impact by analyzing the results of mathematical

calculations.
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THE ANALYSIS OF PURIFICATION OF POLLUTANTS IN STORM
WATER OVERFLOWS METHODS
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University of Salerno, SA, Italy
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The natural environment of Russia is experiencing an increasing impact of
economic activity, anthropogenic, technogenic and other factors.

There is a fairly large category of wastewater from urban built-up areas, which
1s practically not treated before discharge, but has a significant impact on the quality
of water bodies. This category of wastewater includes storm wastewater.

Today, the problem of storm wastewater treatment is one of the most important
environmental problems. This is due to the fact, that without proper control, rainfall
runoff directly affects the soil and water sources (both surface and groundwater) [1].

Wastewater from storm sewers are formed by atmospheric precipitation, water
from washing the territory, inflow of groundwater, constant and periodic supply of
industrial and in a certain amount by household and similar wastewater in
composition.

The use of conventional wastewater treatment technologies is becoming
increasingly unreliable. For this reason, interest in the topic of storm wastewater
treatment is quite high. To confirm this theory we will conduct an analysis.

The analysis of the publication activity of the bibliographic and abstract
database «SCOPUS» by years in the field of storm water treatment using the

keywords "treatment stormwater" is shown in fig. 1.
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Fig. 1. The analysis of the publication activity of the SCOPUS database in the field of storm
wastewater treatment by years

Based on the graph it is possible to notice that from 1992 to 2020 the number
of publications on this topic tends increase every year. This is primarily due to the
identification of more pollutants, rapid population growth and industrial activity, as
well as a decrease in the availability of water resources.

The analysis of publication activity in the field of storm water treatment by

country is presented in fig. 2.
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Fig. 2.The analysis of the publication activity of the SCOPUS database in the field of stormwater
wastewater treatment by country

The interest in this topic mainly arises in those countries where this problem is
most acute. The figure shows that the highest publication activity is observed in the

United States.
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This may be due to the high load on the sewerage facilities, as well as the very
high level of water consumption. In recent years, the US Department of
Environmental Protection has been actively seeking of new ways to reduce the
amount of rainfall flowing into the common sewage system [2].

The main subject areas of research are: Environmental Science (51.7%) and

Engineering (16.1%) (fig. 3).
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Fig.3. The analysis of the publication activity of the SCOPUS database in the field of storm water
treatment by branches of knowledge

Thus, the topic of storm wastewater treatment is relevant. Consider modern
developments in this area.

In the article [3], the author proposes a technology for the treatment of storm
wastewater, including the following main structures: an equalizer, a grate, a sand
trap, a settling tank, an oil separator, and a granular filter.

This technological scheme of storm wastewater treatment makes it possible to
remove suspended solids up to 85-92% and from residues of oil products up to 77-
85%. After treatment, storm sewage can be discharged into water bodies or used for

irrigation of green spaces, lawns, squares and other needs.
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In the work [4] the research in the field of storm wastewater treatment using
filter nozzles is carried out (fig. 4). Filter nozzles of four types are considered,
namely: sawdust, basalt chips, limestone granules and polyurethane (PUF) granules.

These packings are aimed at retaining the following indicators of pollution:
COD, oil products, suspended solids, mineralization - as the predominant components

of pollution from various urbanized areas.
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Fig. 4. The filter nozzle

During the infiltration of contaminated effluent through an experimental unit it
was determined that the use of PU foam granules gives the best treatment indicators
(COD - 83.5%, suspended solids - 98%, oil products - 96% and dry residue - 8.3%) in
comparison with other filter nozzles that were used in this work.

The authors obtained the dependence of the rate of infiltration of rainwater
through the filtering layer on the use of a filtering nozzle it turned out that the use of
PUF granules gives the best in time values of drainage filtration.

The use of these types of nozzles will lead to an improvement in the infiltration

rate and increase the cleaning efficiency of such types of structures.
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Therefore, more and more modern stormwater treatment methods are being

developed to match the best available and environmentally efficient designs.
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RESEARCH OF GREEN ROOFS POSITIVE EFFECT
ON THE ENVIRONMENT
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The most alarming consequences are the deterioration of air quality and the
increase in average urban temperatures. The latter is due to the special urban
morphology, which increases thermal accumulation and reduces the heat exchange
with the surrounding areas: more thermal energy is "captured" in the city, and the city
air becomes hotter. This effect can be reduced by increasing the vegetation cover of
urban areas and roofs of buildings. In addition, vegetation used to cover roofs can
limit the heat flow through the roof itself, reducing the heat load of the rooms beneath
it. These problems can be solved by applying green stormwater infrastructure
strategies. Introducing new urban development strategies such as rain gardens, green
roofs, green walls, and biocontrol systems can mitigate the adverse effects of
urbanization and improve the environment.

Research on green roofs shows numerous social, environmental and economic
benefits. Significant evidence shows that green roofs can provide many benefits, such

as mitigation of urban flooding, stormwater management, reducing urban heat island,
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increasing urban vegetation, wildlife habitat and roof life, improving air and water
quality and quality of life, reducing building energy consumption costs, reducing
noise pollution, reproducing recreational activities and increasing green space and
aesthetic value in urban environments.

There are many works aimed at investigating the benefits of introducing green
roofs in large cities. In the work of Lazzarin R. M. et al. [1] on the basis of
experimental data evaluated the potential ability of a green roof to reduce the cooling
and heating load of the building. The effect of evaporative cooling is investigated by
the finite difference method: its contribution is calculated as a residual term in the
energy balance of the system. The entire system is also modeled by developing a
computational model that accounts for all variables (both relative to weather and
building). The research of Niachou A. et al. [2] refers to the analysis of the thermal
properties and investigation of the energy performance of green roofs. The research
was conducted in two phases: the first phase involved extended measurements of
indoor and outdoor surface and air temperatures of green roof buildings, and the
second phase of the study examined the thermal properties of the green roof as well
as energy savings using a mathematical approach.

This work provides an overview of green roof technologies and shows how
they have greatly contributed to multiple benefits (social, environmental, and
economic) in urban areas. This review article differs from previous reviews of green
roofs in terms of various aspects. First of all, unlike the previous literature, which
focused only on one specific topic, the concept of a green roof is addressed
holistically in this review article.

Creation and development. People built green roofs as roof gardens for
insulating qualities and reducing the adverse effects of urbanization, so green roofs
are a technique used since ancient times. However, today's green roofs are more
effective because of the right design and the technical features used.

Modern green roofs appeared in Germany in the early 1960s, when there was

an energy crisis. German engineers began building green roofs to reduce energy
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consumption in buildings. In modern green roofs, Germany is known as the world
leader in green roofs because green roofs were developed, designed, and
implemented on a large scale.

The German researcher Reinhard Bornkamm published his work on green
roofs in 1962. After initiatives for the application of green roofs, green roofs became
popular all over the world. Nowadays the research and application of green roofs of
buildings in Germany is very popular and the green roof coverage is increasing by
about 13.5 million m2 every year. Guidelines for green roofs were issued by the
Association for Standards and Testing Materials (ASTM) in 2005 and 2006, which
explained in detail the design of green roofs.

Countries such as the United States, Canada, Singapore, Australia, Japan,
China, Hong Kong and South Korea are now taking a strong initiative to apply green
roofs to both new and existing buildings to achieve multiple benefits.

A green roof usually consists of several components, including vegetation,
substrate, filter layer, drainage material, insulation, root barrier and waterproofing
membranes. Optimal selection of each green roof component is very important to get
the best results from green roofs. The different layers of a green roof serve different
functions of natural soil: providing nutrients, storing water, and allowing

transpiration and drainage at the same time (fig.1).

greenery

soil
__—filter sheet
drainage layer
retention sheet
anti-root barrier
waterproofing sheet
structural roof

Fig. 1. Different layers of a standard green roof

On an existing roof covered with a waterproofing sheet, a root barrier prevents

damage to the structure. The retaining sheet collects particles that eventually fall from
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the top layers. The drainage layer performs the function of recreating the natural
conditions for vegetation growth: it stores water with small reservoirs at the top, but
allows the drainage of excess water through some holes. The drainage layer can be
made of different materials (e.g. recycled polyethylene or rubber) depending on the
function required: it can also provide additional thermal insulation. Above the
drainage element, the filter sheet stops the smallest soil particles from passing water.
The soil used in green roofs has a low volume mass (800-900 kg/m3) and is enriched
with minerals and humus. The thickness can vary from 10 to 50 cm: this is the main
characteristic to distinguish the so-called extensional green roof from the intensive
one. Extensive solution suitable for light and low-rise buildings: the plants used are
species of sedum, shrubs and bushes that need low maintenance and can be self-
replicating. An intensive landscape suitable for underground garages and heavy
buildings is a regular roof garden with shrubs, ornamental plants, and trees and needs
regular garden maintenance.

Currently, more research is focused on a new, low-cost and innovative green
roof design that can provide many benefits on a near-large scale.

Benefits of green roofs. Green roofs are best practices for stormwater
management in urban areas because vegetation and substrate layers have the ability to
store large amounts of water. As a result, the chances of flash flooding in urban areas
are reduced. The reduction in runoff depends on many factors, which include:
vegetation type, nutrient thickness, type of drainage material, rainfall intensity, and
the slope of the green roof. The most important part is the green roof substrate, and it
must have a high moisture retention capacity to store more rainwater [3].

Green roofs are the best adaptations for controlling stormwater runoff as well
as improving water quality. Green roof substrate and plant layers play an important
role in reducing runoff and absorbing various pollutants from rainwater. The
substrate absorbs pollutants and heavy metals from rainwater and improves water

quality. Berndtsson et al. [4] investigated an extensive green roof to test water
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quality. From the results obtained, it is proven that the percentage of ammonia
nitrogen in runoff from green roofs is less compared to the percentage in rainwater.

Surface temperature reduction and thermal comfort are two important functions
of a green roof in urban areas. Green roofs add thermal resistance to a building,
which causes the building to cool in the summer and also reduces energy costs. Green
roof vegetation and substrate absorb less solar radiation than other types of roofs,
therefore also saving money on cooling.

A green roof has the ability to trap harmful tiny particles of dust from the air,
which can contribute to human comfort in highly developed urban areas. Green roofs
help reduce air pollution in two different ways. First, plants trap small air pollutants
through their stomas. Second, green roofs reduce surface temperatures, which helps
fossil burning meet energy needs.

Another advantage of the green roof is to reduce noise levels, improve the
aesthetics of the area, provide relief from the concrete structure by introducing green
spaces in urban areas.

Some studies have discussed that green roofs have many cost benefits.
However, the economic benefit of green roofs is determined by various factors, such
as the choice of green roof system and types of plants. Green roof waterproofing
layers are also responsible for the economic benefits of green roofs [5].

Advanced modifications and directions in green roofs. Recently, new
alternatives and modifications to green roofs have stimulated the application of green
technology in various regions around the world. The green-blue roof was introduced
in Korea. This roof has another additional layer in the green roof design that helps
store water in both the soil layer and the storage layer. The main advantage of this
roof is that it can store more water and avoid flash floods in urban areas. Shafique et
al. [6] tested the effectiveness of green roofs to control runoff in urban areas. From
the results it follows that the green-blue roof stores more water in two layers and the

runoff is very small compared to the control roof.
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Hybrid photovoltaic (PV) green roofs are a new trend in the green roof industry
and help increase electrical output. Photovoltaic panels help green the roof by
shading and reducing sun exposure. Chemisana and Lamnatou [7] investigated PV-
green roofs on a pilot scale in Spain. The results showed that the efficiency of green
roofs or PV-gazania and gazania and PV-sedum increased by 1.29% and 3.33%
compared to PV-gravel roof. Another research from Hong Kong showed that a PV
green roof generates 8.3% more electricity than a stand-alone PV cell on an old
building [8]. PV green roof has shown promising results in several countries.

Conclusion. The research work on green roofs has been challenging and
provides researchers with great opportunities for future research. This article reviews
the literature regarding the properties of green roofs, environmental, social and
economic benefits, challenges, opportunities and potential applications of green
roofs. Although significant features have been reported, there are many facts, such as
high construction costs and management issues, that must also be considered for
potential applications around the world. This review paper has attempted to
demonstrate how a green roof can help mimic natural hydrology. There is also a need
to develop more -cost-effective green roof practices for multiple benefits
(environmental, social, etc.). Nevertheless, more in-depth real-world experimental
work on each component of the green roof is needed, and interdisciplinary research

collaboration to solve these problems is inevitable.
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Increased carbon emissions, depletion of energy and water resources, pollution
of water bodies with toxic pollutants have led to an increase in urbanization,
industrialization and commercialization 0. By 2050, the population is expected to
grow to about 9 billion 0. This will require sufficient amounts of cleaner energy, soil
and cleaner water resources, but environmental pollution has reached critical levels. It
is necessary to reduce the impact of pollutants and restore polluted water bodies,
purify the atmospheric air and reclaim soils.

The solution for such an important problem is phytoremediation. The process
involves using plants for removing pollutants from soil, air and wastewater. Plants
can clean up many types of contaminants, including metals, pesticides, explosives,
and oil. Plants prevent the transfer of pollution by wind, rain and groundwater from
site to other areas.

The purpose of this work is to analyze published scientific works in a unified
bibliographic and abstract database Scopus.As a first step towards the fulfillment of
the task, it is necessary to trace and identify (if any) the trend of interest in the topic
under consideration among foreign researchers. For accomplishing this task, we
searched published works in the Scopus database (by the keyword
«phytoremediation»). The study period is from 1993 to 2021. The search results are

shown in fig. 1.
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Fig. 1. Dynamics of publication activity in the Scopus database on the topic of

phytoremediation (by the keyword «phytoremediationy)

Analysis of fig. 1 showed an increase in interest in the direction of
phytoremediation. Over the past 12 years, more than 500 scientific papers have been
published annually. The largest number of published works is observed in 2020 and
amounts to 1668 publications. By the end of February 2021, about 20% of the value
for 2020 (360 works) has been published.Next, it is necessary to identify scientists
who are researching the topic of phytoremediation. For this, an analysis of the authors

of published works was carried out (fig. 2).
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Fig. 2. Most published phytoremediation researchers in the Scopus database

The received results showed that about 150 researchers are represented in the
Scopus database. Fig. 2 shows that the largest number of publications is published by
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Vangronsveld, J. - 109 works. This number is 42% more than other scientists, who
are actively engaged in research on phytoremediation technology: Prasad, M.N.V.
(64 works), Ali, S. (62 works) and Christie, P. (61 works). On the other side Ma, L.Q.
have the largest number of citations — 22,565, Vangronsveld, J. — 21,873 and Christie,
P.—21,421.

Jaco Vangronsveld is a professor and member of the Environmental Biology
Research Group at Hasselt University in Belgium. The scientist has more than 700
scientific articles. His Hirsch's rating is 81 and the number of citations is more than
21 thousand (February 2021). He is a specialist in the field of interaction with plant
microbes. His recent and current researches are:

Combination of waste containment and soil phytostabilization;

Expanded use of biogas;

Intensification of production;

Converting biomass to energy and new products and soil protection in Europe.

However, despite such a significant amount of published work by Professor
Vangronsveld, J. Hasselt University is ranked 13th in the list of organizations for
published research on the topic of phytoremediation. Hasselt University has 127
publications. The most published organizations in the direction of phytoremediation
are shown in fig. 3.

Fig. 3 shows that a significant number of the most published organizations are
observed in Asia, Europe and North America. The largest number is noted in China
and is more than 130 organizations. The Chinese Academy of Sciences is the most
published organization with 834 papers. It has 53% more publications than the
Ministry of Education of China and 64% more than the University of the Chinese
Academy of Sciences. The first Russian organization in terms of the number of
published works is the Russian Academy of Sciences. It ranks 32nd and has 75

publications.
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Fig. 3. Publication activity of organizations on the topic
of phytoremediation in the Scopus database

The first place in the number of publications on phytoremediation is occupied
by China (3800 works), the second is the United States of America (2342 works), the
third is India (1882 works). In turn, the Russian Federation has only 242 publications.
This is 94% less than the amount of publications of the leader — China.

China's leadership in phytoremediation research is caused by serious
environmental problems in the country. In China, air, water and soil pollution reaches
critical levels. Back in 2013, the number of 2.5-micron suspended particles in the air
of the capital exceeded 500. A year later, a similar situation was repeated. Smog in
China affects neighboring countries by transporting pollutants over long distances.
China's water resources are also polluted. In 2011, the government provided pollution
data for more than half of the large lakes and reservoirs. Groundwater in China
accounts for one third of water resources. They are contaminated. About 60% of the
stations for assessing the quality of groundwater recorded a dangerous level of
pollution. Water filled with lead, cadmium, nickel and mercury enters the soil during

irrigation. This leads to constant poisoning of land resources. In early 2015, the
44



1II Mescoynapoonas nayuno-npakmuyieckas KoHghepenyus
«lIpobnemul obecneuenun dezonachocmuy (bezonacnocmv—2021), 2. Yepa, Poccusn

Ministry of China provided information on soil contamination. More than one fifth of
China's farmland is contaminated with heavy metals. They then end up in food. This
poses a direct threat to public health 0.

Most of the works are published in the International journal of
phytoremediation (USA) by Taylor & Francis. The main research areas of published
articles are crop production, pollution and environmental chemistry. The journals
with the largest number of research papers on the topic of phytoremediation are:
International Journal Of Phytoremediation (1,009 pub., Q2, SJIR 0,63), Environmental
Science And Pollution Research (735 pub., Q2, SIR 0,79), Chemosphere (724 pub.,
QI1, SJR 1,53), Journal Of Hazardous Materials (375 pub., QI, SJR 2,01),
Ecotoxicology And Environmental Safety (364 pub., Q1, SJR 1,18). Largest number
of publications includes the International journal of phytoremediation - 1009 works.

Most of the publications are presented in the form of articles in scientific
journals (12511 papers), reviews of scientific conferences (1175 papers) and reports
at scientific conferences (932 papers). The main subject area of published articles is
environmental sciences (about 40%), agricultural and biological sciences (about
20%), biochemistry, genetics and molecular biology (about 8%).

The next step is to determine what has already been studied, to identify global
trends in the movement of research, to determine in which direction to develop
further research, what tools, approaches and methods scientists need. For
accomplishing these tasks, an analysis of the most cited scientific works was carried
out.

In 2019, the most cited publication is the review paper by Hui Zhu. He is a
scientist from the School of Bioengineering, Sichuan University of Science and
Technology (People's Republic of China). The researcher suggests growing
microalgae in wastewater for producing biomass, remove pollutants and reduce
carbon emissions. Hui Zhu research results show that cultivation of microalgae in
wastewater represents the highest level of atmospheric hydrocarbon fixation (1.83 kg

CO, per kg biomass), the fastest biomass productivity (40-50% higher than that of
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terrestrial crops) among all terrestrial crops. bioremediators with concomitant
removal of pollutants (80-100%). Algae biomass can contain valuable metabolites
including omega-3 fatty acids, pigments, amino acids and sugars. Therefore, after the
extraction of valuable compounds, the residual biomass can be directly converted into
energy through thermochemical conversion or used for the production of biofuels
through biological fermentation or transesterification 0.

In 2021, one of the most cited publications on phytoremediation is the work of
Australian researcher Nanthi Bolan from the Global Center for Environmental
Restoration at the University of Newcastle. The scientist pays attention to poly- and
perfluoroalkyl substances (PFAS). The process of environmental pollution by PFAS
is caused by anthropogenic activities. The researcher examines the main sources of
PFAS entering the soil and groundwater. The scientist speaks about the complex
process of recovery of media contaminated with PFAS. This is due to the chemical
and thermal stability of these substances. For rehabilitation soils contaminated with
PFAS, Nanthi Bolan proposes to destroy or modify their bioavailability. Overall, the
study results show that mobilizing additives (eg surfactants) increase the mobility and
bioavailability of PFAS. Immobilizing additives (for example, activated carbon)
reduce their bioavailability and mobility. Mobilizing additives can also be used to
facilitate the removal of PFAS by soil leaching, phytoremediation, and complete
destruction through thermal and chemical redox reactions. Immobilizing additives are
likely to reduce the transfer of PFAS into the food chain through uptake by plants and
biota (eg earthworms) and leaching into drinking water sources. Nanthi Bolan plans
to focus further research on quantifying the potential leaching of mobilized PFAS 0.

As a further stage in the study of phytoremediation, it is planned to conduct
more detailed analysis of this topic. It will concern three areas of cleaning: soil;
wastewater; atmospheric air.

The tendency of publications on the topic of phytoremediation among foreign
researchers has been revealed. Most of the research is published in countries with

environmental problems located in Asia, Europe and North America. Most journals
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publishing research on phytoremediation have a quartile of Q1 and SJR greater than

1. The most common plants used for phytoremediation are algae or microalgae.
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IIPOI'PAMMBbI OBECIHHEUYEHUS DKOJOI'NYECKOM BE3OIIACHOCTH
PETMOHA: IIPABOBOM ACHEKT

Aoanuna E.H.

DI'FOY BO Capamosckas 2ocyoapcmeennas opuoudeckas akaoemus,
2. Capamos, Poccuiickas @edepayus

Okonoruyeckasi 6e3omacHocTh Poccuiickoit deneparuu SBIsSETCS COCTAaBHOM
YacThl0 HAIMOHaNBbHOM Oe3omacHocTH. [lpaBoByto 0azy ee ¢dopmupoBaHUs
cocraBisitoT Yka3 I[lpesunenrta Poccuiickoit @enepanum ot 31 nekadbps 2015 r. «O
Crparerun HanuoHanbHOM Oe3omacHocTH Poccuiickoit ®enepauun», OCHOBBI
roCyJIapCTBEHHOM TMOJUTUKU B OO0JIACTH HSKOJIOTHYECKOrOo pas3BuTus Poccuiickoi
®epnepanuu Ha niepuof a0 2030 roma, yrBepxkaeHHble [Ipe3sunentom Poccuiickoit
Oenepanuu 30 anpens 2012 r., Vka3 IIpesugenta PO ot 19 ampens 2017 r. «O
Crparerun skonoruueckoil 6ezomacHoctu Poccuiickoii Denepaiuum Ha MEpUOL 10

2025 roga» 1 MHbIE HOPMATUBHBIE ITPABOBBIE AKTHI.
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VYka3zaHHBIMH MTPABOBBIMU aKTaMU 3aKPEIUICHbI MPUOPUTETHBIC HAIPABIICHUS U
MEXaHU3MBbl peaju3aliid TOCYJapCTBEHHOW TMOJMTUKA B cdepe obecredeHus
HKOJIOTHYECKOH Oe3omacHocTu. ['ocymapcTBeHHas monuTuka B cdepe oOecredeHus
AKOJIOTHYECKOHN Oe3omacHOCTH MIPOBOAUTCS benepanbHBIMU OopraHamu
rOCy/IapCTBEHHOM BJAcCTH, OpraHaMH TOCYAApCTBEHHOW BIACTH CYOBEKTOB
Poccniickoit denepanum U OpraHaMM MECTHOTO CaMOYIpaBlIeHUs. B cOBpeMEHHBIN
nepuoa 0co0oe 3Ha4YeHHWE MPHOOpeTaeT peanu3alis MOJTUTUKH Ha PETHOHATHLHOM
ypoBHe. C 0JIHO# CTOPOHBI, BRICOKHE TEMITHl ypOaHU3aIMH BEAYT K SKOHOMHUECKOMY
pOCTy, pPa3BUTOW HHPPACTPYKType, a HAYYHO-TEXHUYECKOE DPAa3BUTHE IO3BOJISIIOT
BHEAPATH B MPOU3BOJICTBO WHHOBAIIMOHHBIE TEXHOJIOTUU, KOTOPble MUHUMHU3UPYIOT
HeraTuBHOE Bo3jAelcTBUEe Ha mnpupony. C Jpyroil CTOpPOHBI, Kak TMPaBUIIO,
¢uHaHCOBBIE mMpOOJEMBI HE AlOT BO3MOXKHOCTH pPEaIM30BaTh JKOJIOTUUYECKU
MEPCIIEKTUBHBIC HANPABICHUS U B UTOTE HAa TEPPUTOPHH OOpa3zyloTCs OOBEKTHI, U
Jake€ OTAEJIbHbIE MECTHOCTM C MHTEHCHUBHBIM HEraTUBHBIM BO3JEHCTBHEM Ha
NPUPOIy, YACTO TaKMMH MECTaMHU SIBIISIOTCA ropojaa. VIMEHHO ropoja sIBIsIeTCS
MECTOM C IUIOTHBIM CKOIUICHHEM BHYTPEHHUX HKOJIOTHMYECKUX PUCKOB, 00JIaa0IINM
HauOoJNbIIEH CTEMEeHbIO OMACHOCTH, KaK Ui 3J0pPOBbsl UeJIOBEKa, TaK M JJIs Bcel
skocucteMbl. [loaToMy oueBHAHO, 4TO 3¢ (EeKTUBHAS pealu3anus TIOJIUTUKH B
KaKIOM DETHOHE IacT B CyMME IMOJIOKHTEIbHBIA 3(P(GEeKT g BCeH TEPPUTOPHH
rocynapctBa. OfHAKO Cl€IyeT NMOMHHTH O TOM, YTO AKOJOTHUYECKHE MPOOIEMBI
BBIXOAAT 3a JIOKaJbHBIC, 32 PETHUOHAIBHBIE paMKH, MNPUOOpeTas HE TOJBKO
HaIlMOHAJIbHBINA, HO W T00abHBIM MaciTad. Hemb3s ToBOpUTh 00 IKOJIOTHYECKOM
0€30MacHOCTH OT/IENIBHBIX PErHOHOB WM OTIENbHBIX cTpaH [1]. W wmacmraOsi
3arpsi3HEHUS] OKPY’KaIolIeH Cpebl HACTOJIBKO BEJIMKH, YTO OTICNbHBIA pPErvoH |
OTJEeNbHAs CTpaHa HE pemaT BCe MPOOJIEMbI, HO BCE PErHOHBI W BCE CTPAaHBI BO
B3aMMOJICCTBHM, BBITIONHSS BCE 3asBICHHBIC MEPONPHUATHSA, CMOTYT JOOHUTHCA
nporpecca B cepe odecrieueHust rio0aabHON 9KOIOTUYECKONW 6€30MacHOCTH.

CornacHo ynomsHyTo#i CTpaTeruu 3KOJOTHIecKor 0€30MacHOCTH OCHOBHBIMU

HHCTPYMCHTAMU €€ pcajiu3alu SBJIAIOTCA q)eﬂepaJ'IBHBIC, PEruoOHaJIbHBIC U
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MYHULUNAIbHBIE  OPOrpaMMbl.  AHaJIW3  PETMOHAIBHOIO  3aKOHOJIaTEJIbCTBA
MOKa3bIBAET, YTO HE BO BCEX PETMOHAX YTBEPKIECHBI CHELUUAIBbHBIE PErMOHAIbHBIC
OporpaMMbl IO SKOJIOTMYECKOW O€30MacHOCTH, TAaKUX PETrHOHOB TOJBKO 12
(Pecnyonuka bypstusi, Pecnybnmka Caxa (Axyrtus), Uysamickas PecnyOmnuka,
XabapoBckuii kpait; Huxeropojackas o6macts, CBepiyioBCkas 00J1acTh, XaHTbI-
Mamncuiickuii aBToHOMHBIM Okpyr — lOrpa, KapauaeBo-Uepkecckas PecmyOnuka,
Pecnybnuka MoppaoBusi, Pecriyonmka Cepepnast Ocetusi — Amanusi, OpioBckas
oOnacth, EBpeiickas aBTOHOMHasi 001acTh); JPyrue€ pPEruOHbl HALIM BBIXOJA U3
CUTYyallud TYTEeM MPUHSATHS OOIUX MPOrpaMM IO OXpaHE OKPYKAIOIMIEH Cpesbl, C
OTIIEJIBHBIM pa3/iesioM, MOCBSIICHHBIM BOIPOCAM OOECHEYEHHUS] 3KOJIOTMYECKOM
6e3omacHoctu (67 cyObektax Poccuiickoit ®epepanuu). OTO TOBOPUT, Kak
MUHUMYM, O HEBBIIIOJHEHUH O0O0s3aTEIbHOTO 3JIEMEHTa MeXaHU3Ma O00ecreueHUs
HKOJIOTMYECKON 0€30MacHOCTH, TaK KaK CMEIIMBAaHUE €€ C KaTeropued OXpaHbl
OKPYXarUIEN Cpeapl — HEBEpHOE pelieHue. 110 HanpaBiieHnI0 0XpaHbl OKPYKAKOLIEH
cpeabl JOJKHBI PEAIU30BbIBATHCSI CAMOCTOSITEIBHBIE MEXAHU3MbI, UMEIOLIIUE IPYTHE
I[EJIEBBIE TIOKA3aTeNId U KPUTEPUH 3(PPEKTUBHOCTH €ro peaan3alnu.

[IporpaMMHBIiI AOKYMEHT HUMEET NPUHUUIHAIBHOE OTIWYME OT BCEX HHBIX
HOPMATHUBHBIX aKTOB, 3aKJIIOYAIOIIEECS B TOM, UYTO PEaTU3ALMI0 IPOrPAMMBbI MOXKHO
OpOBEPUTh, B OTJIWYME OT KOHUEMIMMI, CTpaTeruii, MOJUTUK, JJs Yero
YCTaHaBJIMBAIOTCS KOHKPETHBIE TMOKa3aTelu (MHAMKATOPHI), OTBETCTBEHHBIC JHIIA
(ucioHUTENN) U cpoku. Ha ocHOBe aHanM3a crnenuanbHbIX MPOrpamMM Mo BOIpOcaM
o0ecriedeHuss SKOJIOTMYEeCKOM O€30MacHOCTH YyKa3aHHBIX Bbllle 12 cyObeKTOB
Poccuiickoii denepanuu aBTOPOM OTMEUEHBI HEKOTOpBIE ACPEKTHI MPOrpaMM Kak
IIPaBOBBIX aKTOB, U C(HOPMYJIUPOBAHBI PEKOMEHJALMH 10 UX YUYETy MpHU pa3paboTKe U
OPUHATUU TPOrPaMM B OCTaJbHBIX PErHoHax (WJIM MporpaMM Ha MYHHUIIMIAIHLHOM
YpOBHE).

Crpykrypa nporpaMMm B OCHOBHOM CBOEW Macce MIAEHTHUYHA, U 3TO JIOTUYHO C

y4eToM TpeboBaHMil 0 GOPMHUPOBAHUIO TAKUX JOKYMEHTOB. J[OMOIHUTENHLHO HA 3TO
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BIUSAIOT W 3Tanbl (POPMHUPOBAHHUS IPOTrpaMMbBl. TEOPETHYECKH MOXKHO BBIJICIIHUTH
CIEAYIOIIUE ATAIbI P pa3paboTKe MPOrpaMMBl.

Ha nepBoM 3Tare mpoucXoIUT OlleHKa TEKYIIEro IKOJIOTUYECKOTO COCTOSIHUSA,
BBIJICJICHUE SKOJIOTHYCCKUX IMPOOJIEM PErMoHa C PaHXHPOBAHUEM II0 OMACHOCTH,
AKIICHTUPOBAHUE DKOJIOTHICCKUX YTPO3 M IKOJOTUUECKHUX «TOPSIHX TOUCKY.

DKkoJjiornyeckre MpoOJIeMbl, KaK TPABWIO, THIUYHBI JJII MHOTHX PETHOHOB
Poccun: mpobneMbl ¢ oOpalieHMEM ¢ OTXOJaMH IPOM3BOJICTBA W TOTPEOJICHUS
(HECAaHKITMOHUPOBAHHBIC CBaJIKH, MYCOpHBIC ITOJIUTOHEI ), 3arps3HCHHE
aTMoc(epHOro BO31yXa, 3arpsS3HCHHE BOJHBIX OOBEKTOB, HETaTHBHOE BO3JCHCTBHE
BOJ (HABOJHEHMS, TABOJKH). YKa3aHHbIE MpPOOJIEeMbl OTMEYEHBI BO Bcex 12
pPETHOHANBHBIX  TporpamMmax. JIOMOTHUTENBPHO K  HA3BaHHBIM  OTHECEHBI:
nH(EKIMOHHBIE OO0JIe3HU, PACIPOCTpPaHEHHE KOTOPBIX 3aBUCUT OT CaHUTApHOU
00CTaHOBKM, HETaTUBHOE BO3JCHCTBHE Ha OKPYKAIOIIYI0 CpPEay C COMPEeNebHBIX
teppuTopuii. Ha 3TOoM 3Tame w B O3THX pas3jenax B MporpaMmax dYacTo He
pa3rpaHUYCHBl KaTETOPUHU «IKOJOTHYECKHUE MPOOIEMBbI) U «UCTOYHUKH HETaTHBHOTO
9KOJIOTUYECKOTO BO3JCHCTBUS) WIH «IKOJIOTHYECKHE YTPO3bD». MEXIy TeM 3TO
uMeeT OOJIBIIIoe 3HAYCHHUE, TaK KaK OT MPaBHIBHOCTH ONPEICICHUS IKOJIOTHUSCKUX
yIpo3 W WX pHUCKA 3aBUCUT HAOOp MEPONPHUATHH 10 MPETOTBPAMICHUIO
MOTEHIUAIBHOW aBapUu U MOTEHIIUATILHOTO KOJIOTHYECKOT0 yiepoa.

DKoJIOTHYeCKHe MTPOoOJEeMbl PErMOHa — O3TO CJIOXKHMBIIMECS HAa TEPPUTOPUHU
pErHMOHa DKOJOTHYCCKHE CHUTYallMd WM TIOJOKEHHE OTACIBbHBIX TPHPOIHBIX
00BeKTOB, MH(pOPMAIUS 00 IKOJOTMYECKHX ACHEKTaX KOTOPBIX HE COOTBETCTBYET
KpUTEepUsIM OJaronpusATHOCTH. PereHne Takux mnpodsieM — 3To, Kak IPaBUIIO,
HaIpaBJICHUSI OXPaHbBI OKpY’Karomiei cpeapl. Hampumep, 3arpsisaeHne atMochepHOTro
BO3/lyXa WJM BOJHBIX OOBEKTOB CTAllMOHAPHBIMH HMCTOYHHUKAMU  JIOJKHO
MUHUMH3UPOBATHCSI C TOMOINBIO BO3JCHCTBUS HAa WMCTOYHUKH 3arps3HCHUS
MOCPEJICTBOM BHEJPCHHS COBPEMEHHBIX OYHMCTHBIX YCTAaHOBOK, COOPYXCHUH W T.I.

HpaBI/IHBHOC OIIPCACIICHUC 141 I/I,ZleHTI/I(bI/IKaLII/IH OKOJIOTHYCCKHUX HpO6H€M
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IPEJICTABIAIOT COOOW MpOIeCcC aHalinu3a, MPU KOTOPOM OMPEIENsieTCs] 3HAYMMOCTh
ONaCHOCTEMN, BO3MOKHOCTEN X YCUJIEHHUS 10 SKOJIOTUUECKUX YTPO3.

DKOJOTHYECKasi yrpo3a peruoHa — 3TO MOTEHUHUAIBHO CYHIECTBYIOIIAS
BO3MOXXHOCTh HAHECEHMsI HEIOMYCTHUMOIO JKOJOTMYecKoro Bpema (ymepoa)
OKpyJ)Karolen cpeae M HaceleHuro. [Ipu ompeneneHuu 3KOJOTHYECKUX YIPO3
YUYUTBIBAETCSA, B TOM YHUCJE, HE TOJIbKO IJAHOMEPHOE MOTEHIHAIBHOE HEraTUBHOE
BO3/IEHCTBHE, HO U BOBMOXKHOCTh aBApUHU Ha TaKUX 00BEKTax (OMacHOE TEXHOTC€HHOE
MPOUCIIECTBUE, CO3/IAl0IIEe HAa 00BEKTE, TEPPUTOPUM UM aKBATOPUH YIPO3Y KUZHU
U 3JTOPOBBIO JIIOJICH U MIPUBOSAIICE K HAHECEHUIO AKOJIOTUYECKOTO yIiepoa).

OneHka COBOKYNMHOCTH MOpoOJIeM ©W  yrpo3, OIEHKa BO3MOXXHOCTH
MpEJOTBPAICHUS BOSHUKHOBEHUSI YpE3BbIYaHBIX MPUPOJHBIX CUTYallMil U yiiepOa
OKpY Xalollel cpeie U 3A0pPOBBIO, MO3BOJIIET pa3paboTaTh KOMILIEKC MEPONPUITUHN
1o o0ecreueHu o0 0€30MaCHOCTH OT ATUX YKOJIOTHYECKUX YTIPO3.

Btopoii stam — omnpeneneHue 1LenH, 3ajJady NpPOrpaMMbl, YCTAHOBJICHUE
000CHOBAHHBIX 1IEJIEBbIX MMOKa3aTeNe (MHIUKATOPOB) U 0XKUIAEMbIX PE3YyJIbTaTOB.

C y4eToM CX0>KEeCTH HKOJOTUUECKUX MPOOJIEM B IIEJIOM B PErMOHAX COBMAJAIOT
MOCTaBJICHHBIC TIeNd U 3a1a4yu. Llems Bo Bcex mporpammax co3By4yHa (pemepaibHOM
eI O00eCIeUeHUs] IKOJIOTHYECKOW Oe30macHOCTH — obOecredeHue Oe30MacHOro
COCTOSIHUSI OKPY>KarolIel Cpe/ibl, MOBBIIICHUE YPOBHS IKOJIOTUUECKON 0€30MacHOCTH
pervoHa. 3ajayd  3aBUCSAT OT CYHIECTBYIOIIMX SKOJOTMYECKUX MPoOJiIeM W
HampawJeHbl HAa UX penieHue. Ha maHHOM sTame 3a4acTyr0 MPOUCXOAUT CMEIIEHUE
3alad = «OXpaHbl OKPYKAIOIIEeW Cpenb» U «00eCleueHus IKOJIOTHIECKOM
6e3onacHocT». BpiOpaB Bce 3amaun (0OOBEIMHUB IMOXO0XHE) aBTOP IMOMBITANICA
pacrpenenuTh HMX [0 Ha3BaHHBIM  KareropusiM. be3ycnoBHO, yKa3zaHHOE
pacrpeneneHue yCiaoBHO, TaK KaK €CTh TaKME 3a/lauyd, KOTOPBIE HAIlpaBJICHbI U Ha
JOCTHKEHUE 1IeJIel OXpaHbl OKPYKAIOIIEeH Cpebl U Ha 00ECIIEUEHUE IKOJIOTUUECKON

6e3omacHOCTH, HAaTIpUMep, POPMUPOBAHUE IKOJIOTHUECKOU KYIbTYPHI.
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Tabnuya 1
Kareropum 3amau
3ajaua mporpaMmMabl Kateropus
1 2 3
1. | Obecneyenne 3amuThl HACEIEHUA, OOBEKTOB SKOHOMHUKHK | O0ecIeYeHne JKOJIOTHUECKON
U IPUPOJHBIX OOBEKTOB OT BPEIHOTO BO3ICUCTBHUS BOJ 0e30macHOCTH
2. | CHmxeHHre U JOKAIM3ANI HETATUBHOIO BO3xeiicTBys Ha | O0eclieueHre HKOJIOTMYECKOM
OKpYXKAIOIIyl0  Cpely OTXOJOB MPOM3BOACTBA U | OE30MACHOCTH
noTpeOIeHNs;
3. | Obecrieuenne Oe3omacHoro oOpameHus ¢ orxogamu | ObecrieueHUEe HKOJIOTHYECKOM
MTPOU3BOICTBA U IOTPEOICHUS 0€301acHOCTH
4. | CHKeHHe  HEraTUBHOTO  BO3JeHCTBHA  BBIOpocoB | OOecneueHHe 3KOJIOTHMYECKOU
3arpsI3HSIONIMX BELIECTB HA COCTOSIHUE OKpY’Karolel | 6e30macHOCTH
Cpenbl, 3I0POBbE U YCIOBHS JKU3HEACATEIbHOCTU
HaCEJICHUS
5. | YiyumieHue kauecTBa arMoc(epHOro Bo3yxa OxpaHa OKpy>Karollen cpeibl
6. | YinydiieHue kauecTBa MOBEPXHOCTHBIX M MOA3EMHBIX BoJl | ObecrieueHre HKOIOTHYECKOi
0€e30MacHOCTH
7. | CoxpaHeHHE U BOCCTAHOBJICHHE BOAHBIX 0OBEKTOB OxpaHa OKpy>Karolien cpeibl
8. | Oxpana aTMOCc(epHOro Bo3ayxa OxpaHa OKpy>Karolen cpeibl
9. | Obecrieuenue XUMUYECKON u Oounosnorudeckoi | ObecrieueHrne SKOJIOTHUECKON
0€e30MacHOCTH 0€e30MacHOCTH
10. | OGecrnieueHne paauamoOHHON 06€30MacHOCTH ObecnieueHne IKOJIOTHIECKON
0e30MacHOCTH
11. | ®opmupoBaHHE S3KOIOTMUECKON KYJIbTYpPbI OxpaHa OKpy»Xaroueu cpensl,
o0ecreyeHre SKOJIOrHYecKOon
0e30macHOCTH
12. | CHmwKeHHe pucKa BO3HHUKHOBEHHUS  Ype3BbIYAMHBIX | OOecreueHne 3KOJIOTHIECKOM
CUTyallui Ha TUAPOTEXHUIECKUX COOPYIKEHUSIX 0e3omacHoOCTH
IIpooonsicenue mabauyor 1
1 2 3
13. | PazBuTHe W MoOAepHHM3alUs TOCYIAapCTBEHHON cucTeMbl | O0ecreueHrne 3KOJIOTHIECKOM
MOHHUTOPHHIA 0e30macHOCTH
14. | Coxpanenue OuopazHooOpaszus OxpaHa OKpy>KaroIlen Cpeibl
15. | CoBepIIeHCTBOBaHNE CHCTEMBI SKOJIOTHYECKOTO Hams3opa | ObecrieueHne HKOJIOTHUECKOH
Y HOPMUPOBAHUS 0e30MmacHOCTH
16. | IlpenoTBpamieHne  HeraTWBHOTO  Bo3jaelcTBus  Ha | OOecreyeHHe 3KOJIOTHICCKOM
OKPYXKAIOIIYIO CPEely C COMPEEIbHBIX TEPPUTOPUIL 0e30MmacHOCTH
17. | CHWKeHHe ypOBHsSI HETaTUBHOTO BO37cHCTBUA (akTopoB | OOecreueHrne 3KOJIOTHIECKOM
TEXHOTEHHOT'O XapaKTepa Ha OKPY’KAIOUIYI0 Cpely U ee | 0e301MacHOCTH
KOMIIOHCHTBI
18. | CoxpaHeHHE YHMKQJbHBIX M THUIHWYHBIX MNpUPOAHbIX | OXpaHa OKpY’KaroLEN cpebl
KOMIUIEKCOB, OOBEKTOB PACTUTEIBHOTO U KUBOTHOTO
MUpa
19. | PekynpTuBanms 3emeib, MOABEPrIIMXCS 3arpsi3HeHuIo | OXpaHa OKpYKarolleH Cpebl

OTX0JaMHU MPOU3BOACTBA U HOTpGGJ’IGHI/ISI
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Ha nam B3rmisig, Takoe CMEIICHHME 3ajlad OXpaHbl OKpYXKalIlehd cpelabl U
00ecreUeHHS KOJOTNYEeCKON OS30IIaCHOCTH CBSI3aHO:

BO-TIEPBBIX, C HEMOHUMAHUEM Pa3HULBI MEXIYy CAMUMHU STUMH TOJIOBHBIMHU
KaTETOPHUSMH, XOTSI Ha TMPOTSHKECHUU TTOCICAHUX JICCATH JIET OOIbINas 9acTh YUCHBIX
COIIIaCh BO MHEHUH, YTO ATO JIBa Pa3HBIX HAIMPABJICHUS MOJUTHKUA TOCYJIapCTBa B
chepe skosoruu [2];

BO-BTOPBIX, C ompejerncHueM B CTpaTeruu 3K0JI0THUecKor 0€301acHOCTH 1IENH
roCyJIapCTBEHHOM MOJUTUKHU B cepe o0ecrneueHus: IKOJOTHIECKON O€30MacHOCTH —
«COXpaHEGHHE U BOCCTAHOBJIICHHUE TMPUPOJHOM Cpeapl, OOECIIeUeHHEe KadecTBa
OKpY’Karoliel cpenibl, HEOOXOIUMOro JUisi OJaronpuATHOW >KU3HM YEJIOBEKa W
YCTOMYMBOIO  Pa3BUTUSL  SKOHOMHUKH, JIMKBUJAIMA  HAKOIUIGHHOTO  Bpeja
OKpY’Karolel cpejie BCICICTBUE XO35UCTBEHHON W MHOU JIEATEIbHOCTH B YCJIOBHUSIX
BO3pacTaronied SJKOHOMHUUYECKON aKTUBHOCTU U TJI00AbHBIX M3MEHEHUN KJIMMaTay.
3neck ciaeayer obparuth BHMMaHWe, 4yTo B CrTparerun o0O3HAYeHa IEib BCEH
TOCYJapCTBEHHOM TOJUTHUKH, C MCIOJH30BAHUEM IITUPOKOTO Habopa CpelCTB
(Hay4HBIX,  TEXHUYECKUX, HWHOOPMAIMOHHBIX, MOJUTHYECKHX,  IPABOBHIX,
(MHAHCOBBIX), B TOM YHCJIE MOCPEICTBOM MPOrPAMMHOIO0 METOJIa — IPHUHSATHS H
peanuzaiuu nporpamMm. COOTBETCTBEHHO B PETHOHANILHON MPOrpamMMe JTOJKHBI ObITh
o00O3Ha4YeHbl 3aJlaud B paMKaxX JIOCTHXKEHHSI COCTOSIHUSI  DKOJOTHYECKOM
YCTOMYMBOCTH pEruoHa, a UMEHHO, MPEAOTBPAIllCHUE U JIMKBUAAIMS BHYTPCHHUX U
BHEIIIHUX BBI30BOB U YIPO3 IKOJOTHYECKOM 0€30MacHOCTH (C yKa3aHUEM KOHKPETHBIX
yIpo3).

TperbuM 3TarioM W COOTBETCTBYIOIIUM pa3/ieIoM IPOrpaMMbl BBICTYIAIOT
pa3paboTKa MEpONPUATHN MO MOCTHKEHUIO IeJeH U ONpeAesieHue PeCypCHOro
obecrieueHus peaanu3aiuu MepOPUsITHH.

B GonbiivHCTBE MporpamMm B NepedeHb MEPONPHUITHI BXOIAT: MEPONPUSITHS,
HAlpaBJICHHbIE HA CHU)KEHHE HETaTUBHOTO BO3JICMCTBUS XO3SMCTBEHHOM W HWHOU
NEATeIbHOCTH Ha OKPYXKAIOUIYI0 Cpely, PEKYJIbTUBAIMS CAHKIIMOHUPOBAHHBIX W

HCCAHKIMMOHUPOBAHHBIX CBAJIOK TBCPABIX KOMMYHAJIbHBIX OTXO/10B, OXpaHa 00BEKTOB
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PacTUTEIBLHOTO M >KMBOTHOTO MHpa U CpeAbl UX OOUTaHMs, Pa3BUTHE CETU 0CO00
OXpaHseMbIX MPUPOJIHBIX TeppUTOpHi U T.1. Kak BUAUM, OHU TaKXkKe MPEICTaBISIOT
co00l MepOoIpUsATHS, HAITPaBJIECHHbIE HA COXPAHEHNUE OKPYIKAIOIIEH CPEeIbl.

Ha wnam B3rasa, MepompusiTuss 1O O0OECHEYeHHIO  3KOJOTHYECKOU
0€30MacHOCTH, UCXOJS U3 €€ CYLUIHOCTH, JOJIKHBI ObITh HAllpaBJEHbl HA YCTPAHEHUE
HE CTOJIbKO CYIIECTBYIOIIMX, CKOJBKO MOTEHIMAIbHBIX JKOJIOTMYECKUX yTpo3. B
CBSI3M C ATUM I0Ka3aTEIbHBIM SIBJISIETCS IPUMEP MEPOIPpUsATUS B chepe odbecrneueHus
AKOJIOTMYECKON 0€e30MacHOCTH HAa TEPPUTOPUU XaHThI-MAaHCHIICKOTO aBTOHOMHOIO
okpyra — IOrpel: «CTpOUTENBCTBO MMPOTUBONABOJAKOBBIX JaM0 OOBajOBaHUS U
OeperoykpenureabHbIX coopykeHui p. O0b». OUeBHIHO, YTO TaKUE MEPHI MO3BOJISAT
MIPEAOTBPATUTh HKOJIOTMYECKUE YIpo3bl: MPEJOTBPATHTH Pa3pPYLICHHE COLUAIBHO
3HAUYUMBIX OOBEKTOB; TMPEAOTBPATUTh OOpa3oBaHUE OMNOJ3HEH W  OBparos;
MUHUMM3UPOBATh yUIEPO OT 3aTOMJICHUS U MOATOIJICHUSI TEPPUTOPHUH U T.1.

Takum o00pa3oMm, MpOBENEHHOE HCCIENOBaHUE MO3BOJIAET CHOPMYIUPOBATH
HaM psiji peKOMEHAAIMM, KOTOpble ObUIO OBl MOJE3HO YUYWUTHIBATH MPHU pa3zpaboTke
pETrHOHANBHBIX (M MYHUIMOAIBHBIX) MOpOorpaMM OOECIEUECHHUSI SKOJOTHYECKOU
0€301MacHOCTH:

- pasrpaHu4MBaTH HKOJOTHYECKHME NPOOJEMBbl U SKOJOTUYECKHUE YIPO3bI
pervoHa (MyHUIMIAIBHOTO 00pa3oBaHusl);

- pa3zensTh AEATENBHOCTh MO OXpaHe OKpYKarolleld cpeabl U 00ecreueHuIo
HKOJIOTHYECKON 0€30MacHOCTH, OTCIO/Ia Pa3rpaHUUYMBATH MEPEYEHb MEPONPUITHA,
HalpaBlIEHHBIX Ha COXpaHEHHE OKpyKaroleil cpeabl M Ha oOecriedeHue
HKOJIOTHYECKOI 0€30MacHOCTH;

- Tpu pa3paboTKe MepedHs MEeponpusaTHil ocoboe 3Ha4YeHHE NPUIABATh
IpeaynpexIaolieMy BO3ACHCTBUIO MO YCTPAHEHHUIO YIPO3, YeM KOPPEKTUPYIOLIEMY,
HAIPaBJICHHOMY Ha JIMKBUJALIMIO MOCIEACTBUS peau3ali yrpo3.

Hccneoosanue evinonneno npu ¢uuancogou noooepicke PODU 6 pamkax nayunoeo
npoexma Ne 19-011-00416.
CIIUCOK JIMTEPATYPbI
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OIIEHKA COCTOSAHHUA ATMOC®EPBI TOPOJA
IO ABTOTPAHCIIOPTHOM HATPY3KE

banakupena C.B.

DOI'BOY BO «Ypumckuu ecocyoapcmeennviii He(hmsaHoU mexHudecKuil
yHugepcumemy, 2. Yga, Poccutickas @edepayus

Ceromasi B KpyMHBIX Topojax PD OCHOBHBIM TOKCHKAHTOM BO3AyXa SIBJISETCS
aBroTpancnopT (1o 70 - 90 % ot BasoBoro odobema BbBIOpOcOB). ExxeroaHo ero
KOJIMYECTBO pacTeT, yBeauuuBasi BHIOpochl - 12679 Teic. T (2013 1.), 15108 THIC. T
(2018 r1.), xoTOpBIE comepx)ar okcua yriaepoga (CO), neryune OpraHUYECKHE
coequnenust (JIOC), NO,, SO,, caxy (C). 3HAYUTEIBHYIO POJIb B 3arps3HCHUU
BHOCAT BUJIbI TOIJIMBA M BO3PACT NMEPEABUKHBIX CpeAcTB [1 - 3].

ABTONapK HacENEHHBIX MYHKTOB Poccuu HCMonb3yeT TOMINBO, MOTYYEeHHOE U3
He(Tu (OEH3MH, AU3EIBHOE), ra3 U 3JIEKTPUUYECTBO. DJIEKTPOTPAHCIOPT (TpaMBaw,
TpOJUIeHOYChI, METPO, aBTOOYCHI Ha AJIEKTpoOaTapesix) paboTaeT Ha DJICKTPOIHEPTHUH,
HE BBIJEISET BpPEAHBIX 3arps3Hsiomux BewecTB (3B) B atMocdepy B ycloBHsIX
HKCIUTyaTalliH, 3arpsi3HEHUE IPOUCXOJUT B MECTAaX pacnojiokeHus: ropoackux TOLI,
Ha KOTOPBIX AJEKTPUUECTBO MOTYUYaAIOT C)KUTAHUEM OPraHUYEeCKOTo TOIUIMBA - Ma3yTa
(KoTeIpHOE TOIITMBO) WK ra3oBoro. B Poccuu cTpykTypa TpaHCIOPTHBIX CPEACTB MO
BUJIaM TOIUIMBA TakoBa, 4uTo 96,6, % OT CyMMapHOro KOJMYECTBA NEPEABUKHBIX
UCTOYHHUKOB, MIPUXOJUTCS HA TPAHCIOPT C ABUTATEISIMH, PAaOOTAOIIUMHU HA KUJIKOM
He(TSIHOM TOIUIMBE, Ha 0OJiee YHUCTOM Ta30BOM TOILIMBE (GyHKIHOHHpyeT 3,3 %
(MaJioe KOJIMYECTBO) U HA YCIOBHO YUCTOM TOIUIMBE — Ha 3JieKTpoTsire menee 0,1 %.
B crpane 27,5 % TpaHcnopTa 3KCIUTyaTUpyeTcs 10 S5 JIeT OT oOLIero KOJIM4ecTBa,

crapuie 5 ner — 75,2 %, nuaupyer kateropus Bo3pactoM Bbiiie 15 net — 34,0 %.
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Brixsonbl  aBTOMOOMIIEH COCpPEOTauYMBAIOTCS B MPU3EMHOW YacTH aTMocdepsl,
BIIMAIOT HAa [IbIXaHUE YEJOBEKA M BOAMUTENEH, CKUTaHUE IBUTATEISIMH TOILIMBA
pacxoayert kuciopon [1, 4, 5].

DKOJOrM4ecKoe COCTOSIHUE TOPOJOB 10 TPAHCHIOPTHOW Harpys3ke HEOOXOAMMO
U3y4aTh U OLIEHUBATbD.

C 2007 r. exeroqHplii HALMOHAJIBHBIN 3KOJIOTHYECKUI peUTHHT TOopo10B (OPI)
P® nposoasT OOuiepoccuiickas 001ecTBeHHas: Opranu3aius «3eJIeHbIN MaTpyiby U
Cor3 «HamnumoHanbHBIN 3KOJOTMYECKHN KOpPIyc». B KOHKypce paccMaTpuUBaroTCs
nokaszareau  (MHOEKChI):  NPHUPOJOOXPAHHBIE,  IPOMBIILIEHHO-3KOJIOTHYECKHE,
COLIMATIbHO-IKOJIOTUYECKHE.

Haunnas ¢ 2012 B 3Ty nedarenbHOCTh BKIKOYMIOCh MuHnpupo el Poccuu:

nepBbii OPI" P® (2012 r.) Obu1 BeIMOJHEH bputaHckoi ayauTopckoit
kommanueit «Ernst & Youngy», paccmatpuBanu 7 kareropuit («Bo3gyminHas cpenay,
«Bomonorpebnenne u  KayecTBO  BoAbl», «OOpamieHue ¢ OTXOJaMu»,
«/cnons3oBanue TEPPUTOPHUID, «Tpancnopr», «HepronoTpedaeHue»,
«YnpaBiieHHE BO3JICHCTBHEM Ha OKPY’KAIOIIYIO CPEAY»), KaKIasd U3 KOTOPBIX UMEET
COOCTBEHHbBIEC KPUTEPUH:

- TIpU DKOJOTMYECKOM OLEHKE BO3AYLIHOW Cpelbl HACEJIEHHOIO IyHKTa
YYHUTHIBAIOTCS BHIOPOCHI U YPOBEHB 3arpsi3HEHUS M0 TUMUYIHBIM TOKcHKaHTaM (NO,,
SO,, PM,y) razoo0pasusiM u nisuisiM (PM;y — MeskoaucniepcHblie B3BeCH B aTMOC(hepe
¢ auameTpoM MeHnee 10 mm). PaccMaTpuBaroTCsi MX HICTOYHUKHU - IPOMBILIIIEHHOCTD U
TPAHCTIOPT, ONMPECISIIOT yACIbHbBIN MOKA3aTelb - OTHOLIEHNUE BaJIOBBIX BHIOPOCOB K
YUCJICHHOCTU HaceneHus (kr/den), cpaBHuBaioT ¢ [1/IKcc, Takxke paccuuThIBalOT
CyMMapHbII UHEKC 110 5 MPUOPUTETHBIM 3arps3HeHusaM atMmochepsl (M3AS).

- IIPU OLIEHKE KPUTEPHUEB, CBSI3aHHBIX C TPAHCIIOPTOM TOPOJA, MAKCHUMAJIbHBIE
OaJIbl  HAYMCISAIOTCS 32 JOCTYNHOCTh OOIIECTBEHHOI'O TPAHCIOPTa M €ro
[accaxupooOopoT, 3a HATMYNE U 00BEM SKOJOTUYHOI'O TPAHCIIOPTA.

2) cnenytomuii OPI' mpoemen B 2017 r., oxBaueno 103 ropona.

9KOJIOTUYCCKUM JIMACPOM 110 COBOKYIIHOCTH  «3CJICHBIX)» rokasatejeil  cran
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r. Habepexnsie Yennnt (Pecrybnuka Tartapcran). Bropoe mecto mpucyawnu r.
Ka3zanb, TpeTbe — r. BopoHex.

Ha ceromnsimHuii 1€Hb TPUHSATHI U IEUCTBYIOT TOCYAAPCTBEHHBIE TPOTPAMMBI
U CTPAaTEeTUU DPA3BUTHUS, YIYUIIAIONINE JKOJIOTHYECKYI0 0€30macHOCTh aTMochepsl

ropojoB (Tabsuia 1).

Tabnuya 1

yTBCp)K,I[eHHBIC HHAUKATOPBI COCTOAHUS aTMocq)epLI ropojga

JoxymeHT I{eneBble moKa3zarenu
I'ocynapcTBenHast nporpamMma  «Oxpana | CHI)KEHHE COBOKYITHOTO 0ObeMa BBIOPOCOB 3a
OKPYXKAIOIIEH CpeabD». OTYETHBIHN TOJI;

[TocranoBnenne IIpaButensctBa P® ot | KomuuectBO TroposoB ¢ OY€Hb BBICOKHUM

15.04.2014 Ne 326 (pen. ot 12.11.2020).
Cpok peanuzanuu - 2012 - 2024 ronel.

YPOBHEM 3arpsi3HEHUsI aTMOC(HEPHOTO BO3TyXa
(BY3AB): rr. bparck, MarHuroropck,
Kpacnosipck, HoBoky3neux, Hwxnmit Tarwn,
Hopunbck, Unta, YensOuHCK;

YUCIIEHHOCTh HACEJICHUS, NPOKUBAIOIIETO B
HEOJaronpusATHBIX 3KOJOTMYECKUX YCIOBUAX
(B ropomax c BbIcOkMM U oueHb BY3AB,
MHJIEKC 3arpsi3HEeHHsI Bo3ayxa > 7).

«O Crparerun 3K0JOTMYECKOW 0€30MacHOCTH
P® wna mepuony nmo 2025 roma». VYka3
[Ipesunenta PO ot 19.04.2017 r. Ne 176.

JIOJIsS HaCCIICHHUS, MPOKUBAIOILETO Ha
TEPPUTOPUSIX, HA KOTOpbIX coctosiHue OC He
COOTBETCTBYET HOpMaTHMBaM KadeCTBa, B
o0111eil ynciieHHoCTH HacelieHus B POD.

HammonaneHblil npoekt «Okomorus» Ha 2018 —
2024 rogpl. DenepanbHble NPOeKThI: «Yucras
cTpaHay; «YUCTBIA BO3TYX».

Nunukaropel aHanoruysbel ['ocyaapCTBEHHOU
nporpamme «OxpaHa OKpYIKarolie cpesn.

«O6 DOmneprernueckoii crpareruun PO Ha
nepuon 1o 2035 r.».  PacnopsikeHue
[IpaButensctBa P® ot 09.06.2020 r. Ne 1523-

p.

CTPYKTypHasi JUBEpCU(HUKAINS HEPTETUKH, B

paMKax KOTOpOH K CYIIECTBYIOIICH
YIJIEpOIHOU DHEPTETUKU nobaBuTCS
HEeyTJIepOTHAS (asibTepHATHBHAS, 0e3
CXKUTaHUA TOHHI/IBa), HCHTPAJTIU30BAHHOC
SHEpProcHabXeHue JTOTIOJTHUTCS
JENECHTPATH30BAHHBIM;

YMEHBIIIEHHE  HETaTUBHOTO  BO3JACHUCTBUA

orpacneit TOK wa OC um amanrauuio ux K
W3MEHEHMSIM KJIMMaTa.

DKOJIOTHUECKUE CTPATETUU Pa3BUTHUS TOPOJIOB
o 2030 r.

«9Kko-cMmapT-ropoa» (Mocksa);
«I"opon 6e3 mamuH» (MockBa).

BKJ'IaI[ TPAaHCIIOPTA B 3ara30BaHHOCTDb M 3alIbIZICHHOCTDb BO34yXad Iropoaa MOKHO

BBIYUCIIUTh 1O BbIOpOCaM oOTpabOTaHHBIX Ta3oB. MuHnpupoasl P® pazpabortano

METOAMKY [6] MO CBOJHBIM pacdeTaMm BO3JIEWUCTBHS 3arpsA3HEHHs (BBIXJIONOB) OT
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TPAHCIIOPTHOM HAarpy3Kd IO OTAEJIBHOMY YYacTKy MU B IEJIOM Mo ropony. B
oOcneoBaHUsAX 1O CBOJHBIM pacyeTaM HE paccMaTpUBAIOTCS CETU aBTOJOPOT
(yuactku) c¢ moTtokoMm nBmkeHms < 300 aBTo/4ac, BBIOPOCHI CUHTAIOTCS HE
cyuiecTBeHHbIMH. CIMCOK aBTOAOPOT U (WJIM) UX YYaCTKOB, MMOMABIIMX B IPOrpaMMy
obcnenoBanusi, GOPMUPYIOT C yueToM psiga (akTOpOB: OCOOEHHOCTEW KJIMMaTa,
reorpadpuu nanamadrTa UM rpagooOyCTpPOCTBA HAa YPOBHE MYHUIUNAIUTETa U
TOpPOJICKOTO OKpyTa.

N cnonas3yroTess HECKOIBKO CIIOCO00B HATypalbHBIX 00CIEOBAHUM CTPYKTYPhI
U CKOPOCTH JBWXKEHUS, KOTOPBIE CBOJATCA K BU3YaJIbHOM WU BUIACOPUKCAINH
MPOE3KAIOIIETO TPaHCIOpPTa C pa3JCICHUEM €ro Mo KareropusiM (TUIaMm) 3a
OTIpEICTICHHBI BPEMEHHOW TPOMEKYTOK (20 MUHYT KaXXJ0Tro Yaca HAOIIOACHMUS).
Peructpupyrorcs mapamMeTphl: IIUpPUHA TMPOE3KEH 4YacTH; MPOTIKEHHOCTD
UCCIIElyEMOTO Y4YacTKa; KOJIMYECTBO IOJOC W HAaNpaBJICHUU ABWIKCHUS; CPEIHSS
CKOpPOCTh [JIBMXKEHUSI C pa3JelI€HUEM Ha TPU TPAHCHOPTHBIX TUNA (JIETKOBBIE,
I'PY30BBIC, aBTOOYCHI).

YuuThIBalOTCS «IIPOOKW» - OCTAHOBKM WJIM 3HAYUTEIbHOE 3aMeJICHUE
JBMKEHUSI TPAHCIIOPTA, CBS3aHHBIE C TMPEBBINICHHEM IMPOIYCKHOW CHOCOOHOCTH
aBToMaructpanu. [IpeaenpHyto Harpy3Kky TpaHCIOpPTa PACCUUTHIBAIOT B YAChI «ITHK) -
YCJIOBUSI MAKCUMaJbHOW MHTEHCUBHOCTH. Yachl «IHK» OMPEACISIOTCS MPU aHAIN3e
MoKasarelsield HACBHIIEHHOCTH U CTPYKTYPhI JBUKEHUS aBTOMOTOKOB. IHTEHCUBHOCTD
IBUKECHUS U3MEPSIOT, MIOBTOPSAS 4 - 6 pa3 B 4achl «IIMK» B TEILIbIN CE30H roaa 3a S - 7
pabouux JTHEH.

OTAesbHO UCCIEAYIOTCS TPAH3UTHBIE MATMCTPAIIU, MOBBIIIAIOIINE HATPY3KY IO
TPAHCIIOPTY JTHEM.

Jliis ompezenieHUs BaJOBBIX BBIOPOCOB (32 1 roja) JOMOJHUTENBHO CHUMAIOT
MoKa3aHusi B Hepabouue (BBIXOAHBIC) JHU, BO BCE CE30HBI roja. Pe3ynbrarhbl
paccuuThiBalOT 10 ¢opmyie | W 3amuchIBalOT B TaOMHIBI, 00s3aTEIHHO

IMPUKIAABIBACTCA CXCMaA PACIIOJIOKCHUA I/I3y‘{a€M0ﬁ ABTOJOPOTH.
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L k
MLi zﬁlekL,i *Gk(Gkn)*rVk’i’ (1)

rae L — ukcupyemas anvmna obcieayemMoii aBTooporu (y4acTka), Km;

M kL,i — ynenbHbIi ipoberosbiit BeIOpoc (YIIB) i-ro 3B ansa onpexnenennoro (k-

i) THMa TPAHCIIOPTHOTO CpeACTBa (O0epyT U3 TaOIUIBI METOIUKHN), T/KM;

Gy — xomuuectBo TpaHcmopTHbIX cpenactB (KTC) mnpu  daktuueckoit
MAaKCUMaJIbHOM MHTEHCUBHOCTH JBMKEHUS 32 20 MUH.;

G — KTC, naxomsmmxcs B «mpoOke» 3a 20 muH. [lpm o6pasoBanuu
«mpoOku» Gy 3amensetcs Ha Gyy.;

k — xonruecTBO rpymnm TPaHCMOPTHBIX CPEICTB;

., — xod(hOUIHMEHT, YYUTHIBAET 3aBHCHUMOCTH HM3MEHCHHS KOJHYECTBA

BbIOpackiBaeMbiX 3B OT cpenHell CKOpOCTH MepeMelIeHUs TPAHCIOPTHOIO MOTOKA
(Vki, Km/4ac), HaxogdT Mo Talnuie MEeTOAWYKH. MUHUMaNbHas CKOPOCTh
npeObIBaHMUS B «IMpOOKe» cocTaBisieT 5 km/yac. s BBIOPOCOB OKCHIOB a30Ta
UCTIONB3YIOT KOOPHUIUEHT Ty (NOX).

[Tokxazarenu BBIOPOCOB BBIXJIOMHBIX Ta30B, MOCTYMAOIIUX B arMocgepy ot
MOTOKa aBTOTpaHcnopra, onpeaessitor no 3B: merany (CH,); okcuay yriepoaa (CO);
okcuny azota (NO); muokcuay azora (NO,); nuokcuay cepsl (SO,); popmanbaerumy
(CH,0); 6enszanupeny (CyoH»); B3BemennsiM yactuuam (BY) - PM,s; Oensuny u
kepocuHy. CienyeTr y4uTblBaTh, YTO U3 MPUBENCHHOIO cnucka 3B BeiOuparorcs Te,
KOTOpBIE XapakTEpHbl Uil TPAHCIOpPTa C COOTBETCTBYIOUIMM TOIJIMBOM JUIs
OEH3MHOBOTO, AU3EIBHOTO WIIM Fa30BOTO (CXKATHIA TPUPOAHBIN ra3) ABUTATES.

JUis HaxoXXIEHUs BeIUMYMH BbIOpOCOB 3B aBTOTPaHCHOPTHBIX IOTOKOB
OpUMEHAIOT mnokaszarenb YIIB - ycpenHeHHble 3HaueHus BbIOpocoB 3B Ha 1 kM
Maructpaiu (I/KM) 1O KaXJIOMy THIy TpPAaHCHOPTHBIX CPEACTB MpPU HUX

MNCPCABMKCHHUHN Ha U3y4aCMOM YYdCTKC aBTOAOPOI'H.
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MeToauKy MOXXHO TNPUMEHSTh HE TOJBKO B CBOJHBIX OOCIEIOBAHUAX U
rOJIOBBIX pacyeTax I0 aBTOHArpy3Ke, HO M JJs ompezeieHus BblOpocoB 3B mo
TPaHCHOPTY B JIFOOOM 3aJaHHBII OTPE30K BpEMS.

BBIITOJIHUM OZJMH M3 BO3MOXHBIX PacyeTOB.

Harypubsie 3amepnt mpoBenu 7-11 centsiops (pabouue nHM), 3HAYCHHS
(ukcupoBaIu BU3yalbHO exedacHo (B TeueHue 20 munyT) ¢ 05:00 gac o 01:00 vac.
N3yyasncs MOTOK ABMIKEHUS B TOPOJIE C HaceJeHUueM Oosee 1 MiIH. yes. Ha JINHEHHOM
y4acTKe aBTOAOPOTd yiuibl JlecHas mpoTskeHHOCTho 0,8 KM, CpeaHsisi CKOPOCTb
JBYYKEHUS TPAHCTIOPTA B 3aBUCUMOCTH OT rpytibl — 50 - 55 km/4ac, Ha o6cieryeMom
y4acTKE OTCYTCTBYIOT OCTAHOBKHM OOILIECTBEHHOTO TpaHcHopra. JIBHkeHue
JIBYXCTOPOHHEE, IO 3 MOJIOCHI B KaXAyt0 cTopoHy. [lupuna npoeszxein yactu — 18 m.
«IIpoOku» Ha mopore He BHIABICHBI. TpPaHCIOPTHBIE CPENCTBA PACHIPENESUINCH 1O 5
tunaMm (JI — nerkossie; AM — MukpoaBToOychl U aBTodypronst g0 3,5 T; I' < 12 —
rpy3oBuku ot 3,5 mo 12 1 (6e3 mpunena); I' > 12 - rpy3oBuku cBeime 12 T -
YETHIPEXOCHBIE TPY30BbIE ABTOMOOWJIM, TPY30BHKM C > 1 TMpuULENoM; TArayw,
CaMOXOJIHAsl CIELMAIN3UPOBaHHas TOPOKHAsI U CTPOWTENbHAsI TEXHMKA; A > 3.5 -
aBTOOYCHl BHYTPUTOPOJICKHE M MEXIOpo/a) U CKOpocTU IBHKeHUs. CTaTUCTHUECKUE
naHHeie 1o ropoay: 20 % nerkoBoro TpaHcmopta, aBTOQyproHoB a0 3,4 T u
00JBLIErPY3HBIX aBTOOYCOB padOTAIOT HA CKUKEHHOM rase.

M3yuyeHne MHTEHCUBHOCTU JBMKEHUS 3a 5 CYTOK BBIBWIIO €€ MaKCHMAaJIbHbIE
3HaueHus (mpeBbleHue > 25 %) aBaxabl B CyTKU B MHTepBasiax 8 - 11 yac. u 17 - 20
yac., aBTOJOpOra IPUHAMIECKUT K Kareropun «la» (cormacHoO moKa3aTessM
METOJUKHN), pe3ylbTaThl npuBeneHbl B Tabmune 2, YIIB TokcukaHTOB U1
aBromoOusei u aBTo0ycos, HopMatusbl 1o [IJIK — B Tabnune 3, pacueTsl BEIOPOCOB,
BBINOJIHEHHBIE 110 popMmyiie 1, - B Tabnuie 4.

B cooTBeTcCTBMM ¢  yCTaHOBJIIEHHBIMU  MPEAEIBHO  JOIYyCTUMBIMHU
koHneHTpausamMu (I1JIK) npu oneHke ypoBHS 3arpsi3HEHUSI BO3AyXa B MOCEJIEHUSAX
IOPUMEHSIOT TOKa3aTeJM KOHLEHTpauuu (PaKTUUYECKMX MAaKCUMAaJIbHO pa30BbIX

(ITIKmp) m cpennecyrounsix (II/IKcc), onn npusenenst B tabmume 3. I[IIKmp -
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KOHIICHTPAIHS, KOTOpas MPEeAOTBpAIaeT pa3ipaKeHus, 3amaxu, peakiuu pedIeKcoB
npoaokuTenbHocThi0 A0 20 - 30 wmuH. I[JIKcc - KoHUEHTpaius, KoTopas
obecrnieunBaeT npuemiieMble (AOMYCTUMbIC) MOKA3aTEeNIN PUCKA MPU BO3ACUCTBUU HE
MeHee CyTOK (24 yac.).

Tabnuya 2
YcpenHeHHble JaHHBIC s pacuera BeIOpocoB 3B B yac «mmuk»

Hara/ Bpewms, Yucno TpaHCIOPTHBIX CPEACTB MO TUIIAM CKOpOCTh IBH>KEHUS
paboumit MUH. ITOTOKA, KM/4
JICHb JI AM <12 | r>12 A>35 JI I A
7-11 20 mun. | 850 50 3 6 65 55 55 50
CeHTSI6p5{, 3a gac Ha XXUJIKOM HG(I)TSIHOM TOIIJINBE
paGoumii «amx» | 680 | 40 | 3 | 6 [ 52 [ 55 [ 55 | 50
JCHb Ha ra30BOM TOIUINBE
170 | 10 | - | - | 13 | 55 | 55 ] 50
Tabnuya 3
VIIP 3arpsA3HAOLIMX BELIECTB
HanmenoBanue Bri6pocsl M5, I/km [JIK, mr/m° [7] OBVB, Knacc
3arpsI3HUTEIS JlerkoBbie ABT00OY-chl | IT[Kcc | IIJAKmp MI/M ormac-
ABTOMO-OMJTH >35T1 [7] HOCTH
CO 0,9 3,90 5,0 3,0 - 4
NO 0,043 0,767 0,4 - - 3
NO, 0,264 4,72 0,2 0,1 - 3
Bensun’) 0,26 - 5 1,5 - 4
Kepocun - 0,50 - - 1,2 -
B3BelllcHHbIE 0,55- 10~ 0,25 0,16 0,035 - -
yactuupl PM, 5
SO, 0,66 - 10~ 2,20 - 10~ 0,5 0,05 - 3
CH,0 1,50-10° | 0,22-10° | 0,05 0,01 - 2
CyoHyp 0,18 -10° [ 0,20-10° - 1-10° - 1
CH4 0,04 0,11 - - 50 -
[Ipumeuanus [7]:
") Bensun (HeTSIHOM, MaIOCEPHUCTHIN) - B TIEpecUeTe Ha YIIAEPO.
") bens(a)mupen (CyoH ) — kanmeporex.

[TonyueHnHsbie pe3ynbTaThl pacyeToB (Tabnauia 4) HEBO3MOXKHO COTIOCTaBUThH C
ycta"oBieHHbIMU [1/IK (TabGmuia 3) ni1s Bo3yxa HaceNeHHBIX ITyHKTOB, TaK KaK OHH
MMEIOT pa3Hble €JAUHUIIBI U3MEPEHUSI U B METOJUKe [6] oTcyTCcTBYyeT hopMmyna st
MepeBoJia UX B OAHY cuUcTeMy. Takke B METOAUKE [6] HEe MpemsiokKEeHbI MoKa3aTenu
JNOMYCTUMBIX U KPUTHYECKUX HArpy30K TPAHCIOPTA MO 3arps3HEHHIO, IO KOTOPBIM
MO’KHO  OIIEHHTH  HMEIOIIHECS Oase

pesynbTaThl. B 3akoHOmaTenbHO

PYKOBOJICTBYIOTCSI (DOHOBBIMHU KOHIIGHTpAIlMsIMU 3arpsi3HeHus s ropojoB (P]]
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52.04.186-89 [8]), onm cnararoTcs U3 0OIIEro BO3MEUCTBHS (IIPOMBIIUICHHOCTD,

TPAHCIIOPT).
Tabnuya 4
PesynbraThl pacueToB (4ac «IUK»)
KonruecTBO BRIOPOCOB 11O THITAM TPAHCIIOPTHBIX CPEJICTB, I/KM
3arpss- J AM <i2 r>12 A>3)5 Uroro,
HHUTEITh /KM
CO 22,45 6,75 0,58 1,23 6,76 37,77
NO 1,07 0,34 0,09 0,21 1,33 3,04
NO, 6,59 2,11 0,56 1,32 8,185 18,77
bensun 6,49 1,03 - - - 7,52
Kepo- - - 0,17 0,44 0,87 1,48
CUH
BY 0,14 0,054 0,04 0,097 0,433 0,770
PM2,5
SO, 0,16 0,02 0,0029 0,0086 0,0038 0,20
CH,O 0,037 0,0037 0,0008 0,0018 0,0038 0,05
CyHp, | 4,49-10-6 | 0,29-10-6 | 0,066-10-6 0,161-10-6 0,346-10-6 | 5,36-10-6
CH,4 0,24 0,01 0,007 0,031 0,048 0,34

Pacuertsl mokaszanu, 4TO B 4ac «IHUK» Harpy3ka Mo BBIOpOCAM TpaHCHOpPTa Ha
uccueayemMom JinHetHoMm yvactke aprojoporu (0,8 kM) npessimaet [TIK. I[Tpu sTom
4achl «IMHUK» B TEIUIBIM Ce€30H (UKCUPYIOTCA JBa paza 3a JeHb U CyMMapHO
cocTaBisAlOT 8 wac. l'opokaHe (memexonbl, MXUTEIU JOMOB, BBIXOASIIUX Ha
MarucTpaib) U BOJIUTEIN BIIBIXAIOT BBIXJIONBI OT MAIIWH, 3arps3HAIONINE BEIIECTBA
pacceuBaroTCsl Ha MPUICTAIONIUX K aBTOMAruCTpalid TEPPUTOPUSLX, pa30aBISIOTCS
YUCTBIM BO31yXOM. TpeOyeTcsi 3aeiiCTBOBaTh MEXaHU3MBbI, YIYUIIAIOIUe YUCTOTY

BO3/IyXa aTMoc(epsl ropoa.
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IKOJJIOI'MYECKASA DKCIIEPTU3A KAK MEXAHUW3M OBECIIEYHEHUA
3KOJIOITMYECKOMN BE3OITACHOCTH B PECIIYBJIMKE BEJIAPYChH

byoJmit E.H., 3aituyk I'.H.

bpecmckuii cocyoapcmeennsiii ynusepcumem umenu A.C. Ilhywkuna,
2. bpecm, Pecnyoauxa benapyco

CoBpeMEHHBIII ~ MUP  CTPEMHUTEIIBHO  MPOrPEecCUpyeT:  pa3BHUBAETCSA
UHPPACTPYKTYpa, MOSBISIOTCS MHOTOYHCICHHBIE 3aBOABI M (HaOpHUKH, KOTOPHIC
HEOMAroNMpHUsITHO CKAa3bIBAIOTCS HA SKOJOTHUYECKHUX COCTABISIONIMX ITUBUIH3AINH,
BJIMSIIOT Ha 3/I0POBbE U KU3Hb yenoBeka. Oco3HaHNEe BaXKHOCTH OKPYIKaIOLIEH Cpelibl
111 0OIIECTBA M PELINTEIIbHBIE JeHCTBUS IPUPOTOOXPAHHBIX OPTaHU3AINI PUBEIH
K co37aHu0 3((HEKTUBHOTO MEXaHU3Ma 00ECIICUCHUS SKOJIOTHUECKON Oe30MacHOCTH.
OnHolt M3 rapaHTUH OOECIEUCHHS SKOJOTHMYECKOH 0e30macHOCTH, 005S3aTeIbHBIM
AJIIEMEHTOM TIpollecca IMJIaHUPOBAHUS, MPOCKTHPOBAHHS W TPUHATUS PEHICHUHA O
COLIMAJIbHO-P)KOHOMUYECKOM Pa3BUTHH CTPAHBI SBISICTCS SKOJOTHYECKas HKCIIEPTH3A.
[TomoOHast  rocymapcTBEHHasi  JAEATENBHOCTh  PErJIaMEHTHpPOBaHAa  3aKOHOM

Pecnnyonuku  benmapych «O  rocyIapCTBEHHOH  SKOJOTMYECKOH  SKCHepTuse,
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CTPATErNYECKON PKOJOTUYECKOW OIIEHKE M OILIEHKE BO3JACHUCTBUS HA OKPYKAIOIIYIO
cpeny» (nanee 3akon) [1].

BniepBble MEXaHH3M 3KOJOTHYECKOTO PETYJIMPOBAHUS CTalld MCIOJIB30BaTh B
CIIA. TonukoM  MOCHYXHWJIa  MPOMBINUIEHHAs  PEBOJIIOLMUA,  JIOKAa3aBIlas
HEBO3MOKHOCTh IJIAHUPOBAHMS KAKOU-TMOO JESITENIbHOCTH, HE OLEHUBASI IPU ITOM
€e MOoCIeACTBUS U1 NpUpoAbl. OrpOMHOE BIMSHHE HA BO3ZHHKHOBEHHME U PAa3BHUTHE
BBIIICYKa3aHHOTO HMHCTUTYTa oOKa3ajo mpucoenvHenne k KoHBeHIMH 00 OIeHKe
BO3JICVICTBUS Ha OKPYKAIOILIYIO0 CPEly B TPAHCTPAHUYHOM KOHTEKCTE, MOANMCAHHON
B Ocnoo (®Punnsamus) B 1991 romy. B Pecnybnuke benapych WHCTHUTYT
AKOJIOTUYECKOM IKCHEPTU3bI CyllecTByeT ¢ 1993 roma m sSBIAETCS KOMIIETEHIUEH
MunncTepcTBa NMPUPOIHBIX PECYPCOB M OXpaHbl OKpy»karomel cpeanl PecrmyOnnku
benapycb. be3ycinoBHO, CTOMT OTMETUTh U TOT (aKT, UYTO CTPyKTypa
rOCyJIapCTBEHHOM IKOJOTMYECKOM DKCHEPTH3bl Hayajga CBOE CTAHOBJIIEHME C KOHIA
1970 ronoB Kak MEXaHWU3M OXpaHbI BOJAHBIX peCcypcoB U arMocdepHoro Bo3ayxa. Ha
ocHoBe KoHBeHIIMM Dcrno B HallMOHAIBHOE HKOJOTHYECKOE 3aKOHOIATEIhCTBO ObLI
BHEIPEH OMMH W3 WH(OOPMAITMOHHBIX HCTOYHHUKOB JKOJIOTHUYECKOW JKCIEPTH3BI —
IIpoLeypa OLEHKU BO3ACHCTBHS HAa OKPYXKAIOIIYIO CpeNy, KOTOpas, B CBOIO OYEpep,
3aKpenuia oOUuMe MPUHLHUIIBI TOCYJaPCTBEHHOM AKOJI0TrnYecKoi skcnepTusbl. CTOUT
OTMETUTh MU TOT (PaKT, YTO HMIUIEMEHTAIMSI HOPM MEXKIyHApOJHOrO TMpaBa,
PETryJIUPYIOLIETO  AEATENbHOCTh HMHCTUTYTAa TOCYJAPCTBEHHOM 3KOJIOTHYECKOU
DKCHEPTU3bl, B HALIMOHAJIIBHOE 3aKOHOJATEIbCTBO 3HAYUTEIBHO IOBBICMIIA UMUK
Pecny6nuku benapych Ha MeXIyHapOIHOM YPOBHE.

B nensx coxpaHeHus U paliMOHaIbHOTO UCTOJb30BAHUS IPUPOIHBIX PECYPCOB,
a TaKXe JUISA MPUHATHS CUCTEMHBIX M 3(PGEKTHUBHBIX PEIICHUHA M0 YKOHOMHUYECKOMY
pa3Buthio ctpanbl B 2017 rogy B HallMOHAJIbHOE KOJIOTHYECKOE 3aKOHOJAATEIBCTBO
OblT BBEIEH TEPMHH «CTpaTernyeckas »dKojorumyeckas oueHka» [2]. Opanaxo,
NPUHATHIE HOBOBBEJEHHUS B TIOJHOM Mepe HE pemaroT BceX MpobiieM, KOTOphIE
CHIKAIOT KadyecTBO MpoBeaeHMsl HKcnepTus. llpu paccMorpeHun mpoOIeMHBIX

BOITPOCOB C HpﬁKTH‘-ICCKOfI TOYKH 3PCHUA, MMPOAHAITIU3NPOBAB MHCHUSA IJKCIICPTOB B
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JaHHOM cdepe, a TaKKe TIIATEIbHO U3YUUB ONBIT 3apYOEKHBIX CTPaH, Mbl BBISIBUIH
OCHOBHBIE OTPHILATEIbHBIE MOMEHTBI, KOTOpPbIE HEOOXOJUMO KOPPEKTHUPOBATh B
HEJSIX 01aronpusTHOM 3KOJOTMYECKON CUTYaIlMi BO BCEM MUDE.

[Ipo6nema Nel. Cpok mpoBeneHHs] KOJIOTHYECKON skcmepTusbl. Mcexons w3
3aKoHoJaTenbHOM 0a3pl PecnyOnuku benapych Cpok NpoBeAEHHS HE JIOJKEH
IPEBBIIATH OJJHOTO MECsIa CO JHS MOCTYIUIEHHUs JOKyMeHTaluu. [lockonbky 00beM
U Maciitad oOBbEKTa HCCIENOBaHUS MOXKET OBITh JOCTaTOUYHO Pa3HOOOpa3HbIM —
CTOUT PaCUIMPUTh BPEMEHHBIE PAMKH MPOBEACHUS dKCnepTu3bl. COKpalieHue CpoOKOB
BJI€YET K YXYAIUICHHIO KadyecTBa IPOBEIAEHUS TOCYIAapCTBEHHOM 3KOJIOTMYECKON
AKCIIEPTU3bI, TIOATOMY HEOOXOAUMO YUUTHIBATh MHJIUBHUAYaJIbHbIE OCOOCHHOCTH IPH
Ha3HAYEHUH €€ NMPOJOJDKATEIBHOCTH.

[TpoGiema Ne2. OTCyTCTBHE CUCTEMHOCTH B OINPEAEICHUM MEPEUHsI 0OBEKTOB
DKOJIOTMYECKOM  JKCHEPTU3bl:  HEJOCTATOYHO  PETJIAMEHTUPOBAHBI  KAaTErOpUU
OOBEKTOB B OTHOIIEHHWU KOTOPBIX IPOBOAMUTCSA DKOJOTMYECKass SKCIEepPTH3a, B
pe3yibpTaTe 4Yero BO3HUKAKOT TPYAHOCTH B TOJKOBAHWU OTACIBHBIX IOHATHH U
nposeneHuu npouenyp. CrenoBaTenbHO, GOPMUPYIOTCS PSAJ MHBIX BOIPOCOB: YTO
JieNlaTh NPEANpUATUIM, HAXOAAIIUMCS BOJIM3U CAaHATOPHO-KYPOPTHBIX OpraHU3aIuil,
00BEKTOB OOILIECTBEHHOI'0 MUTAHUSA U TYPUCTUUECKON MHPPACTPYKTYPHI B rpaHHUIAX
OXpaHHBIX 30H 0c000 OXpaHsEeMbIX NPUPOAHBIX TeppuTopuii? Peectp 3manwmii,
COOPY)KEHUMH, KalUTAJIbHBIX CTPOCHHMM, KOHCTPYKLMH, 3aKOHOAATEIBHO HE
ABJIAIOMIMXCA O0BEKTAMU TOCYJAPCTBEHHOM 3KOJIOTMUYECKOW 3KCHEPTU3bl, XOTh U B
MEHBIIUX MacluTabax, HO OCTAIOTCS SKOJOIMYecKM omacHbIMU. Ha Ham B3rmsin
[eJIECO00PAa3HO  MPOBOJAUTH  HKOJIOTMYECKYK)  JKCIEPTH3y B OTHOUIEHUU
BBIIIENIEPEYNCICHHBIX OOBEKTOB, C LEIbI0 YMEHBIIEHUS BO3MOXHBIX PHUCKOB IS
OKPY KaIOILEH CPebl.

[Ipobnema Ne3. OTtcyTCTBHE TOYHOTO M E€IUHOOOPA3HOTO MCIOJHEHUS
DKOJIOTUYECKOTO 3aKOHOJATEIbCTBA. 3adacrtyro HaOJI0JAI0TCS clly4yau
CTPOMTEIBCTBA, BO3BEACHMSI, PEKOHCTPYKIIUU OOBEKTOB, OCYILIECTBIECHUS MPOEKTOB

0e3 IMOJIYUYCHHU ITOJOKHUTCIIBHOI'O 3aKIHOYCHUA FOCYHapCTBeHHOfI AKOJIOTUYECKOM
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9KCTepTU3bl. Tak, B T. MOJI0/I€YHO HKOJIOTH TMOJAIH 3asiBICHHUE B CyJl HA 3aKAa3UHUKOB
CBUHOKOMILJICKCOB,  TIOCKOJIbKY  KOMITaHMS, PYKOBOJMBIIAS  IMPOCKTOM, HE
MpPEeIOCTaBWiIa JTOKYMEHTAIMIO O MPOBEACHUM ASKcrepTusbl [3]. MHIMAEHT BhI3BAMT
IMUPOKUN pE30HAaHC B OOIIECTBE: MECTHBIC JKUTEIW OBUTM 00ECIIOKOCHBI
0€30MacHOCThIO, @ MHOTHE HE3aBHUCUMBIC IKCIIEPTHI OTMEYAIIN PSJT OMINOOK B OTYETE
BO3JICHCTBHSI HA OKPYXKaOMIyl0 cpemy. Ha Ham B3rsn  HEMPETOCTABICHHE
00s13aTeIbHOM JOKYMCHTAIIMH, YKa3aHHOW B 3aKOHOJATEIBCTBE, a TaK)Ke HCBEPHBIC
pacyeThl HApPYIIAIOT KOHCTHUTYLIIMOHHOE TIpaBO TpakKJIaH HAa OJaronpHsITHYIO
OKpYy XKarolyto cpeny. Henb3s octaButh 0€3 BHUMaHUS MPOBEJACHUE OOIIECTBEHHOM
AKCIIEPTU3BI aKKYMYJISITOPHOTO 3aBojia B T. bpecre. CTpouTenbCTBO JaHHOTO 3aBOja
NPUBJICKIO HE TOJIBKO OOIMPHOE BHUMAHWE OOIIECTBEHHOCTH, HO M CO371aJI0
GyHIaMEHTAIBHBIN Oa3uC NI MPOM3BOCTBA MPOBEPKHU [ eHEpaTbHOM MPOKYypaTypo
Pecnyonuku benapycsk [4]. Co cBoeii CTOpOHBI, KOMITAHUS MTPEJOCTaBUIIA MPOEKTHYIO
JOKYMEHTAITUIO JIJIs TIOATBEPKICHUSI COOTBETCTBHS TPEOOBAHUSAM 3aKOHOAATENIbCTBA
00 OXpaHE OKpyXaromed cpeipl M pPAIMOHAIBLHOM HCIIOJIB30BAaHUN IPUPOJIHBIX
pecypcoB. Pe3ynbTaThl SKCHIEPTHU3BI MMOKA3AIH MOJIO0KUATEIBHBIC PE3YyIbTaThI, OJHAKO
M3-32 HECBOEBPEMEHHOCTH €€ TPOBEJICHUS KOMIIAHWS TpeTepriena 3HAUYUTEIbHBIC
YOBITKH B CJICJICTBUE HEOAHOKPATHOTO MMPHUOCTAHOBIICHUS CTPOUTEIILCTBA.
PestoMupys BeIlIeckazaHHOE, MOXKHO CJENAaTh BBIBOJ O TOM, YTO HECMOTPS Ha
pPa3BUTHE JAHHOTO MHCTHTYTA B 3KOJOTHYECKOM 3aKOHOJIATEIbCTBE, B €0 MPAaBOBOM
M0JIe CYIIECTBYIOT MHOTO TPOOJIEM, KOTOPBIC MPEMATCTBYIOT JOCTHKEHUSAM IIEJICH,
MPOBO3TJIAIICHHBIX TMPU CO3JAHUM MHCTUTYTa DKOJOTMYECKHX HKcrepTtus. s
oOecrieueHUsT pPEaAJIbHOTO YIIYYIICHHS KadecTBa pa3padOTKH M peaau3aluu
DKOJOTHYECKOM  JKCHEepTHU3hl  HEOOXOIMMO  CHCTeMHOe  pedopmupoBaHme

rocyJapCTBEHHOTO YIIpaBJeHUs B chepe oXpaHbl OKPYKArOIIEH Cpeibl.
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AHAJIW3 TPOBJIEMBI BO3JEVCTBHUA MOJUTOHOB TKO
HA OKPYXAIOIIYIO CPEAY

Amunena J.C., 3aiinyraunoBa A.®., Cyaranosa /I.C., Biosuna U.B.

DOI'FOY BO «Ypumckuii cocyoapcmeenublil aBUAYUOHHBLL MEXHUYECKULL
yHugepcumemy, 2. Yga, Poccutickas @edepayus

Kaxnapsiit ron o0bemMbl OTpeOIeHNUs BO3PACTAlOT, @ BMECTE ¢ HUMH PACTeT U
KOJIMYECTBO TBEPAbIX KOMMyHaidbHbIX 0TX0A0B (TKO). Pactymee Hacenenue,
YBEJIIMYUBAIOLIUECS JIOXOAbl U M3MEHEHHUE CTPYKTYphl MOTPEOJICHUS YCIOXKHSAIOT
pemenne npodsemsl yruianzanuu TKO. B GonbIIMHCTBE PErMOHOB CIOCOOHOCTH K
3¢ (HEeKTUBHOMY PEIIEHUIO TPOOIEMBbI OTXO/I0B JIaJeKO OTCTAET OT TEMIIOB MX POCTA.
Jlo cux mop caMbIM pacrnpocTpaHeHHbIM crocodoMm yTmmm3anuu TKO ocraercs
XpaHEHHE Ha CIEUUATbHBIX MOJMIOHAX U CBAJIKAX.

B coBpeMEHHOM 00111€CTBE BaXXHOCTh M aKTyaJlbHOCTh MPOOJIEMbl HETAaTUBHOTO
BJIUSIHUS OTXOJOB Ha OOBEKTHl OKpPYXKAIOWIEH Cpelbl M COCTOSHUE 30pPOBbSA
HACeJEeHUs] CBA3aHbl C MX MHOIOTOHHAXXHOCTBIO, IMOBCEJHEBHBIM O0Opa30BAHHEM,
CKJIQAUpOBaHHEM, yTwin3auumend. OTXoIpl M MecTa HX CKIAQJUPOBAHMS WU
3aXOPOHEHUSA  NPEACTABISAIOT  TOKCHKOJOTMYECKYHD W SMUAEMHUOJIOTUYECKYIO
OMAaCHOCTh. XUMHUYECKOE U OHOJOTHYECKOE 3arpsi3HEHUE TBEPIbIX KOMMYHAJIbHBIX
OTXOJIOB TMPEACTABISET YyIPO3y €ro MPOHUKHOBEHUS B MOYBY, aTMOC(HEPHBIN BO3AYX,
NOJI3€MHBIE U MOBEPXHOCTHBIE BOJHBIE OOBEKTHI, PACTUTEIILHOCTh U MOXKET MPSIMO

WA KOCBEHHO BBI3bIBAaTh OTKJIOHEHHS B COCTOSHUM 340pOBbs HaceneHus [1].
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ITosTomy ananmmu3 mpobieMsbl Bo3aeicTBus moauroHoB TKO Ha okpyKawmyr cpeay
SABJISICTCS] AKTYaJIbHOW TEMOM.

AHanu3 myOoJIuKalMOHHOW aKTUBHOCTH Oubnunorpaduyeckux u pedepaTuBHBIX
06a3 nmaHHbIX «Scopus» u «Web of Science» 1o 00eCHEYEHUIO 3KOJIOTHYECKON
6e3onacnoctu nosmronoB TKO moka3zan, yTo HaOMI0AaeTCSl YBEIMUCHUE KOJIMUECTBA
nyonukanuii mo rojgam (puc. 1). AHanu3 OCYHIECTBIIEH MO KJIIOYEBBIM CJIOBaM
«municipal solid waste (msw) polygons, ecological security, environment, ecological

monitoring.
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Puc. 1. Aranu3 myOGIMKalMOHHON aKTUBHOCTH TI0 TOAaM

[lo rpadukam BUAHO, YTO JaHHAs TeMa Hadaya aKTUBHO pa3BuBaThcs ¢ 2001

roga, 1 B MOCJIICOAHHUEC IOAbl MMCCT HaI/I6OJIBI_HYIO AKTYaJIbHOCTb. DTO 00BACHICTCSA
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TEM, 4YTO €XEroJHO YBEJIWYUBACTCS KOJMYECTBO OTXOJOB, M BMECTE C ITHUM
MOBBILIAETCS UHTEPEC K MPOOIEMe yTHIIN3ALNH.
Ha puc.2 mpencraBieH aHanu3 MMyOJMKAIIMOHHOW AaKTHUBHOCTH H3y4aeMoOu

TCMEI 110 CTpaHaM.

United States
China

Indiz

Itaby

United Kingdom
Brazil

Canads

Malaysia

Japan

Spain

=)
P
i
u
=]
-~
wn
—
=]
&

125 150

—
=t
w
=
=
&
a
ka
w
a
i
=)
=
5
w

300 325 350 375 400 425 450 475
LoKyMeHTbI

g

525 550 575

g

a) 6a3a JaHHBIX «Scopusy

537 199
PEOPLES R CHINA INDIA
178
ITALY

80
. m
-
BRAZIL MALAYSIA

0) 6a3a naHHBIX « Web of Science»

Puc. 2. Ananu3 nmy6iuKalmOHHONW aKTUBHOCTH IO CTpaHaMm

Hawunbonwmuii nHTEpEC K 1anHo# Teme HaoOmomaercs B Kurae, CIIIA, a Takke B
Wuauu, Utanuu.
Ha puc. 3 npencraBieH aHaian3 MyOJUKAIIMOHHONW aKTHUBHOCTH IO OTPACIISIM

3HAHUM.

69

625

o
o
=



1II Mescoynapoonas nayuno-npakmuyieckas KoHghepenyus
«lIpobnemut obecneuenun oezonacnocmuy (bezonacnocmv—2021), 2. Yepa, Poccus

Other (8.8%8)
\
Business, Manag... (1.8%s) 1

Computer Scienc... (1.9%)
Materials Sclen... (2.0%)
Chemistry (2.2%) ——

Chemical Engine... (4.2%)
—  Environmental 5... (40.93¢)

Agricultural an... (#.5%)

Energy (7.6%) =

Earth and Plane... (11.7%)
\

; Engineering {14.4%)

Puc. 3. Ananu3 nyONIuKaMoOHHON aKTUBHOCTH 0a3bl JaHHBIX «Scopusy» O MPEIMETHON 00acTu

OcHoBHas 4yacTh pabOT MO BHIOPAHHOW TEMATHUKE OTHOCSTCS K 00JIaCTH OXPaHbI
okpyxarouiei cpenbl (40,9 %) u umxenepubix Hayk (14,4 %). D10 cBs3aHO C TeM,
YTO C KaXIbIM TOJOM yBEIWYHBaeTcs BoznelictBue moiauronoB TKO Ha
OKPY>KaIOIIYIO CPELy.

AKTHBHO paboTaroT B o6mactu uzydeHus noauronoB TKO Takue aBTOpHI Kak:

Reddy, K. R (50 pab6or), Chen, Y. M (45 pabor), Zekkos, D (33 pabor) u
IpyTHe.

[IpoGnema obpatieHust ¢ 0oTX0oAaMH, WX cOOpa, 3aXOpPOHEHUS U TEepepadOTKu
HOCHUT TJI00anbHBI XapakTep Bo BceM Mupe. OpHaKo B pa3BUTHIX CTpaHaxX OHA

perraercst 6osee parmoHaNIbHO (puc. 4).
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Puc.4. Meroap! oopamenus ¢ TKO B otaensubix ctpanax EC u B PO
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[To pucynky HaOmtomaeTcsi TEHACHLHS OOpallleHUs C OTXOAaMH B pa3HbIX
CTpaHaX: pa3BUThIE CTPaHbl OOJBUIYIO JOJI0 OTXOJIOB IepepadbaThiBaIOT,
Masopa3BuThle cTpanbl HOxHON M BocTouHOoil EBpomnbl HCHONB3YyIOT B OCHOBHOM
3axopoHenue. B Poccuiickori denepanuu MOJUTOHBI BCE €IIE SIBISIOTCS CaMbIMU
pacnpoCTpaHEHHBIMU COOPY)KEHHUSMH IO XPAHEHUI0O M OCHOBHBIM CIIOCOOOM
yrunuzanuu TKO [2].

[To nanubiM denepanbHO CITy>KOBI TOCYAAPCTBEHHOM perucTpainuu, Kaaactpa
u kaprorpaduu (Pocpeectpa) miomaab 3eMelb, OTBOJAUMBIX MO TOJUTOHBI U CBAJIKU

YBEJIIMYMBACTCS C KaXKJIbIM roJioM (puc.5).
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— 1163
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115

110 I I I

105
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[Lnomans, THIC. ra

Puc. 5. Jlunamuka miomaamn 3eMeib 1Mo NOJIMTOHAMU U CBaJIKaMU OTXOJI0B

3a nmepuox 2010-2018 rr. mromane 3eMenb MOJ MOJUTOHAMUA U CBAJIKAMU
oTX010B yBenuuunachk Ha 12,3% u B 2018 r. cocrasmsina 129 teic. ra [3]. [1o pucynky
MIPOCIEKUBACTCA TEHACHLMS YBEIMYECHHS IUIOIMAAM 3€MENb, OTBOJAUMBIX O]
IIOJINTOHBI ¥ CBAJIKUA OTXOOB.

CoznianHble IO BCEM MPABUJIAM MHXKEHEPHBIX U CAHUTAPHBIX HOPM MOJUTOHBI
TKO npencraBisitor co00H KOMIUIEKC TPUPOAOOXPAHUTEIBHBIX COOPYKEHUMN, LEIBIO
KOTOPBIX sIBJIsieTCS pazMenenue u yrwimzanus TKO, HanpaBieHHoe Ha oOecrieueHue
3allMTBl OKpY)Karouleil cpeapl OT 3arpsA3HEHUs, PpaclpOCTPAHEHHUS, Pa3TUUHBIX

JKUBBIX OPTaHU3MOB, pasHocAmuX uHbekuu [4]. OmHako B cirydyae HECOOIOaCHUS
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HOPM HX pPasMCHICHHUA Ha ITOJIHUIOHAX ITPOUCXOAUT HAHCCCHUC 3HAYHUTCIBLHOI'O BPCa

BCEH OKpyKarolieit cpenae (puc. 6).

Hzpnianse
wIomaei
&
[HHcHHE [* 3axopOHEHHE » BEIMEIEaHHE
B2pHIEE] / 4 +
Ioauros TKO AnoEHTEI
Brrzenexgne ¢ dsTpar
CHs. CO;
CEHT aHH:
/ ¥
TTapHHMEOERIH | Brinenerne Brigenenne OnacHEIe EEINECTER
addext - cCO, THOKCHHOE B III3KaX

Puc. 6. Bozaeiicteue nonmrona TKO Ha okpy»Karomiyro cpeay

B npouecce oskcryaranuu nonaurona TKO mpoucxonut 3arps3HeHue
arMoc(epbl BEIOPOCAMU IIbLIM, METAHA, YIIIEKUCIIOrO ra3a, OKCHJOB a30Ta U JIPyTHX

razoB. B uTore 3T0 MOXET CTaThb MPUYMHOW CAMOBO3TOPAHUSA U PACHPOCTPAHEHUS
HEIPUATHOIO 3aIlaxa pa3IMYHbIX JETYYUX KOMIIOHEHTOB.

Bozneiicteue nomuronoB TKO Ha mOBEpXHOCTHBIE BOJBI MPOUCXOAUT HU3-3a
cOpoca CTOUHBIX U JPEHAXHBIX BOJ B IMOBEPXHOCTHBIE BOJOTOKU. BeieacTBue uero
YMEHBIIAOTCA  3amacbl MOBEPXHOCTHBIX BOJHBIX TOPU30HTOB, HW3MEHSAIOTCS
TUAPOXUMHUYECKUE U OMOJOTHYECKUE TTOKa3aTeIu MOBEPXHOCTHBIX BOJI, YXYIIAETCS
MX KadyecTBO. [IpyM mOCTymJI€eHHM COJIEH TSDKEJIBIX METAIOB W OPraHHMYECKUX
COEJIMHEHUI B TOA3EMHBIE BOJIbI IPOUCXOIUT U3MEHEHHUE UX XUMUUYECKOIO COCTaBA.

BozneiictBue nonuronoB TKO Ha smrochepy oOyCHOBIEHO COOpPYKEHHUEM
MOJINTOHA, CHATHEM M YHUUYTOXXKEHUEM IUIOJOPOJHOTO CJOS 3€MJIM, CTPOUTEIILCTBOM
JOpOr M KOMMYHHUKAIlUM, — BCE OTO JePOpMHUPYET 3EMHYIO IOBEPXHOCTh U
VHUYTOXkKAET TIOYBCHHBIM TOKPOB. Takke 3aHsATHE TEPPUTOPUM TMOJ IIOJUTOH
NPUBOJUT K TEXHOTEHHOMY 3arpsi3HCHHUIO JIaHAmadTa, OrpaHUYMBACT JAPYTrUe

CIoCcOObI HCIOIB30BAHMS TEPPUTOPHUH.
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Eme onuum Bo3gelictBueM nonuroHoB TKO — sBisieTcss  HapylleHUE
MOYBEHHOT'O U PACTUTEIBHOTO TIOKPOBa, YMEHBbIIEHUE KOpMoBOW Oa3pl. Uto B
pe3yibTaTe MPUBOAUT K COKPAMICHUIO PACTUTEIBHBIX COOOIIECTB, MHTPAITUU
KUBOTHBIX, TIOTEPE OMOTOTUYECKOTO PA3HOOOpa3Hs MPUPOTHBIX KOMIUIEKCOB.

Takum 00pa3om, CBaJKM U TEPPUTOPUM TOJUTOHOB SIBJISIIOTCS MCTOYHUKAMH
BTOPUYHOTO 3arps3HEHUs] COMPEACNIbHBIX Cpel: aTMOC(PEpPHOTO BO3/yXa, IMOYBHI,
MOBEPXHOCTHBIX M TMOA3EMHBIX BOA. B pe3ynbTare 3TOro 3arpsA3HEHUsS BO3MOXKHO
HETaTUBHOE BO3/ICUCTBUE OTXOJIOB M MPOAYKTOB MX TpaHC(opMaiu Ha 370pOBbE
yernoBeka. B 3TOM  CBSI3M  KpalHE Ba)XXHBIM SIBIIETCS H3YyYEHHUE DKOJIOTO-
TUTUEHUYECKOU POJIU TIOJIMTOHOB U pa3paboTka Mep MO MPEeAYNPEKISHUIO BPEIHOTO

BJIUAHHA OTXOJO0B.
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AEPEBAHHOE CTPOUTEJIbCTBO - KJIIOY K OBECHIEYHEHHUIO
IKOJIOT'HYECKOU BE3OITACHOCTU BYAYILIEI'O

Bo3xkennukona A.E.

DI'EOY BO Tromenckuil uHOyCMpuUaIbHblil YHUGepcumen,
2. Tromenw, Poccuiickas @edepayus

B coBpemenHoMm Mupe Oosiblllas 4YacTh HacelI€HUsS Halled CTpaHbl
NpEANOYUTaeT OOpPOThCA 3a MECTO MOJI COJHUEM B OTPOMHBIX, HPOrPECCUBHBIX
ropojiax, 4eM MOCBITUTh ce0s1 (epMEPCKOMY XO3SIMCTBY U JKUTh B IEPEBHE, BIAJIA OT
nuBmwiIn3anuu. be3ycloBHO, 3BOMIONMS YeOBEKa HE CTOMT Ha Mecte. Jlroau
CTpEeMSITCS B TOpOJa, YTOOBI pa3BUBATHCS, CTPOUTH 3aBOAbI, O(PHUCHI, BBICOTHBIC
3/1aHUSI U TPAHCIIOPTHBIEC Pa3BA3KH, MPEeBpallas UX B METaroJIHChI.

Kazanock Obl, 4TO MI0XOTO B CTpeMJIEHUU K cOOCTBEHHOMY KoMmdopTy. Bean
ypOaHu3alusi paccMaTpuUBaeTCs YYEHBIMH W OOIICCTBEHHBIM MHEHUEM Kak,
MO3UTUBHAS TEHJICHIIMS pa3BUTHUSI MHpA, KaK HEKUA OOBEKTHUBHBIM TMpoIlecc,
CBSA3aHHBIM € oOecrieyeHHeM /i OOJIBIIEro 4YHuCia JKUTENEH IUTAHEeThbl YCIOBUMA
yaoOHOro u KoM$popTabeIbHOr0 CYIIECTBOBAaHUS, 00Jie€ TMOJHOTO pPa3BUTHUS
CITIOCOOHOCTEH | 3alIuIeHHON KU3HU [1].

Opnako, BMECTE C DBOJIOLMEH TOpPOJOB, TMPUXOIAT U  TJIOOATBHbBIE
DKOJOTHYECKHE TMPOOJIEMBI, KOTOpbIE TPEOYIOT HE3aMeIIUTEIbHBIX PpEIICHUH.
l'ocynmapcTBy, B paMKax CIIOXKUBILIEWUCS 3KOJIOTMYECKOW CHUTyallud, HEO0OXOIUMO
3allMIIATh CBOMX I'PaK/IaH BO Bcex cepax kuznenesareabHocTi. OHO NOKHO HAUTH
OaJIaHC MEXKy TEXHUYECKUM MPOTPECCOM U 3I0POBHEM HAllMU, a 3HAYUT OOECIICUUTD
AKOJIOTMYECKYI0 O€30MacCHOCTh HACENIeHUs, IMYTEeM HCIOJIb30BaHUS HOBEUIIUX
pa3pabOTOK HAYKH U TEXHUKH.

CTpoHTenbCTBO, B CBOIO OYEpE/lb, SABISACTCS OJHOW M3 psAlla 3HAYUMBIX cep, C
MOMOIIBI0O KOTOPOW MOXKHO YJIYYIIUTh U TMPUYMHOXHUTH DKOJIOTMUYECKOE COCTOSHHE

OKpy»Karomed cpenapl. PaccMoTpuM 3TOT mpouecc, Ha NpUMEpPEe BHEAPEHHS B
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IIOBCEMECTHOE HCIIOJIb30BAHUE «3EJIEHBIX» CTPOUTENBHBIX MATEPHAIIOB HAa OCHOBE
JIPEBECHUHBL.

C npeBHux BpeMeH Ha Pycum ObUIO aKkTyalabHO CTPOMTENIBCTBO M3 JIECHOIO
maccuBa. B Te BpemeHa JpeBecHMHa Oblla OUY€Hb YSI3BUMBIM CTPOHUTEIbHBIM
MarepuanioM. HeogHOPOIHOCTh CTPOEHHMSI, MOJABEPKEHHOCTh THUEHUIO, TOPIOYECTbD,
M3MEHEHHUE Pa3MEPOB MPHU YBIAKHEHHH M BBICBIXaHUH, a TAK)KE TUTPOCKOIUYHOCTb,
BCE 3T (DAKTOPHI HE AaBaJIM €l CTaTh YHUBEPCAIbHBIM CTPOUTEIBLHBIM MAaTEPUAIOM.
Ha cmeny aepeBsHHBIM 3acTpoMKaM MPHUILUIM METAJI U KeIe300€TOH, a B KaueCTBe
OTJIEJIOYHBIX MAaTEPUAJIOB CTAJIM UCIIOJIb30BATh BPEAHBIE U TOPIOYUE TUIACTHUKHU.

B cBA3M C 3TUM, YelOBEYECTBO OKA3aJl0Ch Ha TpaHU SKOJIOTHYECKOMN
KatacTpodbl, HO PEIICHUE MAaHHON MPOOJIEMBI JIeXKano Ha MOBEpXHOCTH. Benpb, kKak
U3BECTHO, BCE HOBOE-3TO JaBHO 3a0bIToe crapoe. Monogoe mokojieHue B 21 Beke
KEJNAaeT MOJyYUTh 00Jiee IKOJOTMYHOE MPOCTPAHCTBO ISl JKU3HH, B ATOM ILIaHe,
JEPEBSHHOE 3[JaHUE BHE KOHKYPEHLUU.

Ha ceronHsmHuil J1€Hb, COBPEMEHHBIE TEXHOJIOTUM HAJACISIOT JIPEBECUHY
JOTIOJIHUTEIIbHBIMU ~ MPOYHOCTHBIMM M WHBIMH ~ XapaKTEPUCTHKAMH, KOTOpbIE
MO3BOJIAIOT € HAa PaBHBIX KOHKYpPUPOBATh C MPUBBIYHBIMHU JJISI CTPOUTEIHCTBA
MaTepHallaMH: KUpIUYoM U ieHoOsmokoM. OOpaboTaHHas ApeBecMHa OYEHb MPOYHas,
OHa HE OOUTCS OTHSI, THUEHUS] U HACEKOMBIX [2].

Takoke ObLIO MOJACYMTAHO, YTO KaXK/Jasi TOHHA JPEBECUHBI, UCIIOIb3yeMas s
3aMEHbl JPYrux marepuanoB (O€TOH, CTalb W T.1.), MOAPA3yMEBAET COKpallCHHE
BBIOpOCOB yriiepoja Ha 2,1 TOHHBI, 4TO JesaeT ee 0ojiee IKOJOTUYECKH YUCTHIM
CTPOUTEIBHBIM MaTepHaioM. B crenuasbHOM COCTOSIHHM OHa 00JafaeT XOPOIIMMHU
TEPMOU3OJISIIMOHHBIMUA CBOWCTBAMU M MOXKET 00ECIEeYUTh BHICOKOA(D(PEKTHBHOE H
peHTabelbHOE CTPOUTENbCTBO. B cinydae moskapa, 0OpH  HUCIOJB30BAaHUU B
KOHCTPYKTUBHBIX IIEJIIX, OHa XOPOILIO pearupyer, Tak Kak HE pa3pyliaeTcss Ipu
BBICOKMX TEMIIEpATypax, a IPHU MCIOJIb30BAHUM B MHTEPHEPE MOXKET IOJIOKUTEIBHO
BJIMSTh HA KayeCTBO BO3[yXa B IOMENICHUMH M 370pPOBhE 4YelioBeKa (MOBBIIIACT

BJIQKHOCTh KOMHAT, CMAIYaeT aKyCTHKYy, CO3JaeT aTMocdepy, IOJaBIISIONIYIO
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cocrossHMe cTpecca). Kpome Toro, BbICOKasi celcMuyecKkas YCTOMYHUBOCTH
JNEPEBAHHBIX 3JAHUMN SBIACTCS BAXXHBIM IPEUMYIIECTBOM B TaKUX CEUCMOOIIACHBIX
cTpaHax, kak Uramus, I'penns wim Typuws.

JlepeBsiHHOE CTPOUTENHCTBO TPEOYET OTHOCUTENHHO HEOOJBIIOr0 KOJUYECTBA
IPEBECHHBI, U HOBBIE KOHCTPYKLIIMOHHBIE CTPOMTEIBHBIE MATEPHAIBI HA €€ OCHOBE
MOTYT OBITh pa3pabOTaHbl U3 Pa3IMYHBIX MOPOJ, B TOM YHCIE M3 KaueCTBEHHOIO
jgecomarepuana. B cBOX0O ouepenb, IOSABICHUE HOBBIX HHXXEHEPHBIX H3ACIUU U3
JepeBa 3HAUYUTENbHO PACHIMPUIIO  BO3MOXKHOCTH COOPKM  KOHCTPYKTHBHBIX
KOMIIOHOBOK, J1aBasi apXUTEKTOpaM OOJIbIIYI0 THOKOCTh B CTPOUTENBHBIX PEIICHUSX,
OTKpbIBasi HOBBIE€ PBIHKM B KpPYINHOMAcIITa0HOM CTPOUTENLCTBE, HANpPUMEp, B
MHOTO3TaXHBIX JKMJIBIX W  OOLIECTBEHHBIX 3aHHUSIX  (IIKOJBI, OOJBHUIIBL,
IPOMBILIUIEHHBIE, CIIOPTUBHBIE 3ajbl U T.A.). JIerkue, BBICOKOIIPOU3BOIUTEINIBHBIE,
CyXH€  CTPOMTENIbHbIE  MaTepuajbl  OPOCTBI B HMCIOJIB30BAaHWUU,  JIEr4e
TPAHCIIOPTUPYIOTCS U IPOU3BOAAT MEHBIIE OTXOI0B.

Eme onHuM U3 NPUATHBIX IIIOCOB IPEBECUHBI, KAK CTPOUTEIIBHOIO MaTepuaa,
CTasio ero 6e30TxX0aHOe Mpou3BOACTBO. Kopa, onmuiku, CTpy Ka U ApeBecHas IMbUIb
CIIOCOOHBI BEpPHYTHCS B MPOM3BOACTBO M AK€ YMEHBIIMTh CTOMMOCTH T'OTOBOM
npoaykiuu [3]. HoBble pbIHKM IO NPOU3BOACTBY KOMIO3WLIMOHHBIX MAaT€pUAIIOB U3
JiepeBa CMOTYT aKTUBUPOBATh 3HAUUTENIbHbIE TOOOYHBIE TOTOKH HA OCHOBE OTXOOB
Ipou3BOJACTBa (ILEIbI, OMNUIOK M KOpbI), KOTOpPHIE MOTYT MCIIONb30BAThCS IS
IPOU3BOJACTBA JPEBECHBIX IUIUT, apOOJuTa, KOMIIO3UTOB, OHOPHEPTUU U
OMOXMMHUYECKUX  BEIIECTB, TIOBBIIIAsg JKOHOMHYECKYID U  HKOJOTMYECKYIO
KHU3HECIIOCOOHOCTB JIECHOTO XO351CTBA.

Takum oOpa3zom, MOKHO CHeNaTh BBIBOJ, YTO JKOJOTHUYECKas O€30MacHOCTh
ABJIAETCS KJIIOYEBOW MpoOIeMol pa3BUBaroUlerocsi obmectBa. B Bek BBICOKHX
TEXHOJIOTUM, TJI00AIIbHON 3aCTPOMKU TEPPUTOPHUM U ypOaHM3aLUHU, BAXHO YIENSThH
0cob0€e BHUMAaHHUE COCTOSIHHIO OKpyawoied cpenpl. OgHuM U3 (HaKTOpOB,
CIIOCOOHBIX CJIBHHYTb OpPHUEHTHUDPBI MpEANpPUHUMATENEH B CTOPOHY «3€JIEHOI0

CTPOUTCIILCTBAY, ABJIIACTCA BO3MOXHOCTD 6630TXOI[HOF0 IMpon3BOACTBA
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CTPOUTENBbHBIX MaTEpHajIOB Ha OCHOBE JPEBECUHBI. ODKOJOTMYHBINA, MPOYHBIA U
0e30MacHbpId MaTepHual, KOTOpoMy HeoOXoauMo AaTh maHc. OH MOXET CYIIECTBEHHO
YIAY4YlIUTh OJAroCOCTOSHUE CEIbCKUX JKUTENIeH, a TaKXke OYUCTUT BO3AYyX B
FOPOACKOM 3acTpoiike. JlpeBecHHa, BO BCEX €€ MPOSBICHUIX - 3TO MaTepHall

OyIy11ero, KOTOpoe y>ke HacTyIuJo.
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OINNEPATUBHBIN KOCMUYECKUU MOHUTOPUHI
TEXHOT'EHHBIX OBFBEKTOB

I'nymenkoBa O./1., Hukonaiikun H.HU.

DI'BOY BO «Mockosckuti 20cy0apcmeeHHblil meXHU4eCKull yHugepcumem
epasicoanckou asuayuuy (MI'TY T'A),
2. Mockesa, Poccuiickas @edepayus

JIOCTM)KEHHST TMPOMBIIIIEHHOTO pocTa Bce OO0jbllle HAHOCAT MaryOHbIe
nocienctBus s okpyxkawomied cpeasl (OC). OcHOBHasi poJib MPEIOCTaBISECTCS
HeTenepepabaTpIBalONIe! HMHIYCTPUU, KOTOpass BHOCUT CBOE 3HAYUTEIHHOE
BioxkeHue B orpaBienue OC. M36exaTh BeposTHON Tparenuu B HedTeq00bIBaOIICH
u HedTenepepabaThIBaIONIC MHAYCTPUM B HACTOSIIEEC BPEeMs BeChbMa CII0KHO, HO
UMEIOTCS HEKOTOpble TpeOyeMble MEpOINpPHUITHS MO YCTPAaHEHHIO OTPUIATENIbHBIX
HKOJIOTMYECKUX SIBICHUN, TaKUX KakK pa3nuB HepTH W HEPTEHPOAYKTOB, YMECTHOE
IPUHATHE KOTOPBIX B CUJIaX MPEKpaTUTh oTpunarensHoe Bausaue Ha OC [1].

JIro0oe ycTpoiicTBO (MO0 COOpPYXKEHHE), KOTOPOE CO3JAaHO HE MPUPOIOH, a
UCKYCCTBEHHO M UMEET CBSA3b C AHTPOMOTCHHOW EATEIBHOCTBIO JIIOJIEH MPUHSITO
Ha3bIBaTh TEXHOTEHHBIM O00BEKTOM. Takue OOBEKThl HENPEMEHHO OKa3bIBAIOT

p33H006p33HO€ OTPpHUOATCIIBHOC BJIMAHUC HaA OC. DT 00BEKTHI OTHOCATCS KO BCEM
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OTpaciasiM HApPOJHOTO XO3SICTBA, K Pa3HbIM O0JAacTSIM  MPOMBIILIIEHHOCTH,
TpaHCIOPTa, KOMMYHAJIBHOT'O X031 CTBa, CBSI3U U T.A. [2].

B coBpemenHoM mupe HeDTEPOMYKTHI SIBISIOTCS OCHOBHBIM CHIPHEM JIJIS
NPOM3BOJICTBA  TOIUIMBA, Macedl ©  JAPYIHX  CHOCHHAIBHBIX  JKHIKOCTEH.
Hedrenepepabotka - 5TO0 HE TOT TMpoOIECC, KOTOPHIA MpoTekaer 0e3 BhIOpoca
oTX0J0B. TakuM o0O0pa3oM, CYIIECTBYET IMpobdiieMa MPOBEICHUS HEMPEPHIBHOTO
MOHHUTOPUHTA OE€30MaCHOCTH BCEBO3MOXKHBIX TEXHUYECKUX OOBEKTOB U CHUCTEM,
MPUYEM MPOBOJAUTH TaKOH MOHUTOPHHT BaXKHO Ha BCEX CTAAMIX TEXHOJIOTHYECKOTO
npoliecca MOJNyYeHHs], pas/ielieHus Ha (Ppakiuu, CKIAAUPOBAHUA U TIEPEMEIICHUS
KUAKAX YIIeBOAOPOaOoB HehTH. I[IpoM3BOACTBEHHBIM KOHTPOJIb TEXHOTECHHBIX
00BeKkTOB He(hTeNOOBIBAaHUS TIO3BOJISIET O00ECIEUNTh 3aWHTEPECOBAHHBIX JIUI[ U
OpraHu3allud CBEJIEHUSMH, CIOCOOCTBYIOIIMMHU OBICTPOUM JMKBHUAALMH aBAPUMHBIX
yTEUYEK U Pa3IMBOB yriieBoAopoaoB HepTu. Kpome Toro mndopmanus, cobupaemas
Py  TPOU3BOJICTBEHHOM KOHTPOJIE, CIIOCOOCTBYET BBISBICHUIO DKOJIOTHUYECKUX
HapylUIeHUH B >KUBOW NPUPOAHOU Cpelie, SIBISIOLUIUXCS CIEJACTBUEM PA3IHBOB U
MPOTEYEK.

YacTeiMU IPUYMHAME PA3TUBOB HEPTEIPOTYKTOB SBIsIOTCS [1]:

- aBapuiHbIE PA3IMBbI MIPU MEpEeKavKe, TPAHCIIOPTUPOBKE U JOOBIUE;

- YCTJIOCTh TEXHUYECKOT0 000PYy10BaHUS;

- HE BBITIOJIHEHHE MPABUJI HKCILTyaTallMl TEXHUYECKOT0 000PY10BaHNUS;

- HE CBOEBPEMEHHOE pearupoBaHue;

- HeIOpaOOTKa TEXHUYECKUX COOPYKEHUH.

B Hacrosimee Bpemsi aKTHBHO MCHOJB3YIOTCS METOJIbI JUCTAHIIMOHHOTO
3oHaupoBanus 3emuu (33), Omarogaps KOTOpPbIM BO3MOXKHO MPOBECTU KOHTPOJb
00BEKTOB, PAJMMUAIOIIUXCA MEXAYy CO00M MO CHEKTPaJbHOM OTpa’kaTeabHOM
criocooHoct. CoBpeMeHHble MeTolbl J[33 garoT BO3MOXKHOCTH HE3aMeIUTEIbHO
IPOBOJUTh AaHAIM3 W3MEHEHUH, MPOUCXOASAIIMX C OOBEKTaMHU BO BPEMEHU W
IPOCTPAaHCTBE, HO KpOME TOro OOHApyX UTh KaTacTpouueckrue HN3MEHEHHUs,

IPOUCXOSIINE C STUMH 00bEKTaMU B pe3yjbTaTe aBapHii, KaTaCTpOod M CTUXUUHBIX
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OencTBUi, NI TOTO 4TOOBI B JalbHEWINIEM HAa OCHOBE 3TOW HMH(OpPMAIMU pelIaTh
BaKHEMIIME 3a1aun [3].

Co3nanve W pa3BUTUE CHUCTEM a3POKOCMHUYECKOTO MOHMTOPUHIA Halel
IUTAHETHl CMOCOOCTBYET (DOPMHUPOBAHHUIO HOBBIX BO3MOXHOCTEHM MpU pa3paboTke
IPOrHO30B M MEP MpEeAYNPERACHUSI pa3HOOOpa3HbIX KatacTpod [3].

MOHUTOPUHT pa3iMBOB HEPTENPOAYKTOB YXKE JI0JIrO€ BPEMS OCYIIECTBIISIETCS
¢ mnpubiieueHueM JaHHbIX J[33. CaMblM HIMPOKO HCHOJIb3yeMbiM BujaoM /[I33
SBIIAETCSI KOCMUYECKasl PaIMOIOKAI[MOHHAS ChbEMKA.

KocMuuecknii MOHUTOPUHI 3€MHOW IIOBEPXHOCTH JAa€T BO3MOXKHOCTH C
TOYHOCTBIO OMNPENENUTh MaclTadbl KaTacTpopbl W ONTUMHU3UPOBATH JEHCTBUS
CracaTeNbHBIX CIIYXO0, TeM CaMbIM yCKOPWUTH JIMKBUAAIMIO TMOCJICICTBUI HA MECTE
npouciiectBus. Paguonokanust chEMKa U3 KOCMOCa — OTO €IUHCTBEHHAs
BO3MOXXHOCTh OINEPATUBHOTO MOHHUTOPUHIA COCTOSIHUSI TIOBEPXHOCTH OOIIMPHBIX
palioHOB 3eMJIu.

[Ipn paznuBe HePTENPOAYKTOB HA BOAHYIO MOBEPXHOCTH BO3MOXKHO HUX
COXpaHEHHUE B JIOJITOCPOUYHOI nepcnekTuBe. Ha moBepxHocTH HOpPMHUPYIOTCS CIIOU U3
CMECH HCKOIIAeMBIX YIJIEBOJOPOJOB pPa3HOOOpa3HoOro cocrasa. Jlerkoneryuue
KOMITOHEHTBI B YUCJIO KOTOPBIX BXOJST apOMATHUYECKUE YTIECBOIOPObI OCTEIEHHO
UCHApPSIOTCA, @ OCTaBIIMECS OOJee TsDKENOJNeTyYue BenlecTBa (POPMHUPYIOT TOHKHIA
CJIOM YBEJIMUECHHOM BSI3KOCTH [4].

HeratuBHbiM mpuMepoM pasznuBa HEPTENPOAYKTOB MOCITYkKujiIa MaciiTabHas
aBapus, npowsomenmas 29 mas 2020 roma Ha TOI-3 r. Hopunscka. U3-3a
BHE3AITHOTO MPOCEAaHUsl OIMop, MNPOCIyXKUBIKUX Oonee 30 Jser, mOIydHI
NOBPEXKIACHUS pPE3EpBYap XpaHEHUs JAU3EIIBHOTO TOIUIMBA, B peE3yJIbTaTe 4Yero
POU30IILIa YTeYKa TOTUIMBA.

2 wmrona 2020 roma, omepaTop POCCUMCKMX KOCMHYECKUX cpenacts /133

OPUCTYIUI K MOHUTOPUHTY (pHc. 1) pasnuBa ToruiuBa B T. Hopuibck.
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KM rocrpmolemmmensines

MOHATORAN! NMXBAALIMA NOCNEACTBIAR PAAMEA TONANES
Ha . AMBapHan
capep r. Hopunscr, K i xpai, Poccun
Cuemia KA «Pacype-lls, annapatypa «FB0T0H»

Puc. 1. Kocmuueckuit cHuMok pasnusa toruusa Ha TOL-3 B r.Hopuibck [4]

Ha tepputopun KpacHosipckoro kpasi ObUT BBEACH PEXKHUM UYPE3BbIYANHOMN
cuTyaluu QeaeparbHOrO ypoBHA. 4 WIOHS Obula akTUBHpOBaHAa MexayHapoaHas
Xaprtus «KocMoc U KpymHbIE KaTacTpo(bD» B IEISX ONEPATUBHOTO MOHUTOPHHIA
pasnuBa ToriiBa B Hopuibcke ¢ MOMOIIBIO MHOCTPAHHBIX CIIYTHUKOB YYaCTHHKOB
Xaptuu. Cornacno csenenusiM, Ha 10 uronst B MUC Poccuu 6butn niepeianbl JaHHBIE
C HMHOCTPAHHBIX CIIyTHUKOB (BKJIOYas apxuB) OOMMM OOBEMOM O TEPPUTOPUU
wiom@aaplo  okoimo 1,5 wMmiMoHa — KBaapaTHBIX — KuioMmeTpoB  (Pucynox
1).Oxonornueckue mnpoOsieMbl, CBSA3aHHBIE C pa3jiMBaMU He(TH, CTAHOBATCA BCE
0oJee BaXHBIMU JUIsl MHOTHX TOCYJapcTB. B Hamiel ctpaHe €KeroJHO MPOUCXOIUT
okoyio 10 ThICAY TOJBKO O(PUIMAIBHO 3aPErUCTPUPOBAHHBIX aBapuil. YUUTHIBas
TEKyIllee TMOJIO)KEHNUEe, OCHOBHOM 3ajaued SBJISIETCS MUHUMHU3AIUS TaryoHbIX
MOCJIEC/ICTBUN aBapuil 1 HeraTuBHOTO Bo3zecTBUsA Ha OC. [lpu IMKBUIALMEU pa3iuBa
HeTH 1 HePTENPOAYKTOB BAXKHYIO POJIb UTPAECT 3HAYEHHUE CKOPOCTU pearupoBaHMUS,
KaueCcTBO cOOpa ChIPhS U AKOJIOTUIHOCTh MPUMEHSIEMBIX TEXHOJIOTHH [2].

CucreMy KOCMHUYECKOIO MOHHUTOpPMHIA I€JecO00pa3HO HCHOIb30BaTh IS

MaclITaOHOW OLIEHKU yuiep0a, HaHECEHHOM B pe3ysbTaTe aBapuil Ha OIMACHBIX
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TCXHOI'CHHBIX O6’beKTaX, a TarxKKC OJIia CKOpeﬁﬂleﬁ JJMKBUAAIIMK HCTAaTHBHBIX

OKOJOI'MYCCKHUX HOCJIGI[CTBI/Iﬁ Ha MCCTC aBapuu.
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PAIIMOHAJIBHBIN CIIOCOB OBE3BPEKUBAHUS
TBEPJbIX KOMMYHAJIbBHBIX OTXO10B

BaneeBa C.A., KycoBa U.B., 3aiinyrtaunoBa A.®.

DI'BOY BO «Ygumckuii cocyoapcmeaeniviii a8UAYUOHHBIU MEeXHUYECKULL
YHugepcumemy, 2. Yga, Poccutickas @edepayus

Exerognerii pocT MHPOBOTO MOTPEOJICHUS MPOBOIMPYET  YBEIUUCHHIO
KOJIMYECTBA OTXOJIOB. B CBSI3W ¢ ATUM TOSBISETCS HEOOXOAMMOCTH MPUMCHCHHUS
00€3BpEKUBAHUS OTXOJI0OB PA3IMYHBIMHU CIIOCOOAMU (CIKUTaHHE, KOMIIOCTUPOBAaHUE,
nepepaboTka, 3aXopoHeHue U Jp.). B pesynbraTe npobdiiema oOpalieHus: ¢ 0TX01aMu
cTayia OJHOM U3 caMbIX 00CYKIaeMbIX B COBPEMEHHOM MHpE.

[Ipu oOe3BpekHMBaHUU OTXOJOB HEOOXOJMMO YYHUTHIBATh BCE BO3MOYKHBIE
MTOCJICJICTBUSI, B YaCTHOCTH JKOJIOTHUECKOTO XapakTepa. Hampumep, mpu CKUTaHUH
OTXOJIOB BBIJIEISIETCS OTPOMHOE KOJMYECTBO 3arps3HSIONINX BEIMIECTB (IIMOKCHUHBI),
KOTOpblE B  JaJbHEHWIIEM MOTYT CTaTh  WCTOYHHKAMH  BO3HUKHOBCHHUS
OHKOJIOTUYECKUX 3a007eBaHui y HaceneHus. [ 1] BolsBieHa quHaMuKa, OTpa)xarolias

yBEJIMYEHHE KOJMYECTBA Mycopa Ha uesoBeka B roj (puc.l).

81



1II Mescoynapoonas nayuno-npakmuyieckas KoHghepenyus
«lIpobnemut obecneuenun oezonacnocmuy (bezonacnocmv—2021), 2. Yepa, Poccus

500

450
400
350
300
250
200
150
100

50

2000 2010 2015 2020

B KonnyecTBo Mycopa Ha YesloBeKa B rof, Kr

Puc. 1. lunamuka yBeJIMYEeHUsI KOJIMYECTBA Mycopa Ha 4esoBeka 3a nepuog 2000-2015 r.

Takoii pocT 00ycaBIMBAETC YBEIMUYCHUEM MTOTPEOICHUS HACCIICHUS, 4 TAK)KE
HepalMOHAJILHBIM HCTIOJIb30BAHUEM PA3IUIHBIX U3ACIHN U MaTepuaoB [2].
Kaxnapiii cnoco0 00e3BpeXrMBaHUs OTXOJO0B HMEET psi JAOCTOUHCTB U

HemocTaTkoB (Tabmuma 1) [3].

Tabnuya 1
CpaBHHTENIbHAS XapaKTEPUCTHUKA PA3IMUHBIX CIIOCOO0B 00E3BPEIKUBAHMS OTXOJ/IOB
No Crnioco06 JocTounctBa Henocrarku
YTHUIN3AIAN
2 3 4
3axOpOoHEHHE IIpocrora, Hu3kag | Jlonruii mporecc, Npu  BO3rOpaHUU
CTOMMOCTh BBICTISIETCS.  OTPOMHOE  KOJIMYECTBO

TOKCHUYHBIX BEUIECTB, MPHU HCIAPEHUU
OCaQJIKU OTPABJIIIOT TOBEPXHOCTHBIE M
TPYHTOBBIE BOJIbI, «CBaJOYHBIA Ta3»
OTpaBJISIET BO3AYX M PA3HOCUTCS Ha
00JIbIIIE PACCTOSIHHSI BETPOM

2 Kommnoctu- Huskas CTOMMOCTD, | [I[puMEHMMBI  TOJIBKO K  OpraHHKe,

poBaHue MIOJTy4YEHHUEe KOMIIOCTa, | TpedyeTcs COpPTUPOBKA, pouecc
0E3BPEIHOCTD JUIMTEIbHBIN, IPUBJIEKAET Napa3UTOB.

3 Tepmuueckas VYwmenbuieHne obbema U | TokcuuHble  BBIOPOCHI B BO3IYX,

obpaboTka Maccel mMycopa o 10 pa3, | HeOe30macHbI OCTaTOK TUTST

YHUUYTO)KEHHE OoJie3He- | 3aXOpOHEHUs, 3aTpaTsl Ha

TBOPHOM Cpefbl, MOIydeHue | 000pyaoBaHNe
TEIIOBOM DHEPTHUHU.
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IIpooonsicenue mabauyor 1

1 2 3 4
4 ITepepaboTtka Coxpanenue  mpupoAHBIX | He mis Bcex 0TX0/10B MOIXOIUT
OTXOJI0B pecypcos, BO3BpallleHHe
MaTepHaoB B

X035 CTBCHHBIN obopor,
BO3MOXXHOCTh OpTaHHU3aIuN
HOBOTO TIPOM3BOACTBA, a
3HAUYUT W HOBBIX pabOYnX
MECT

CornacHo Tabnuie 1, BBISBIEHO, YTO CAaMbIM pPalMOHAIBHBIM CIOCOOOM
00e3BpeKMBAHUS OTXOJ0OB, Ha CETOAHSIIHUN JE€Hb, SBISETCS MepepadoTKa OTXO/0B.
W umeHHO 3TOT MeTO/1 OOJIbIIIE BCErO MPAKTUKYETCS B €BPONEHCKUX CTpaHax. [3]

Ha puc.2 uzoOpaxeHa cTpykrypa oOpalieHusi ¢ OTXOJaMH B Pa3HbIX CTpaHax

mupa 3a 2018 r.

poccua

(0]
(=)

79 15

NIOKCEMBYPT 36 31 21 13

FTEPMAHWA 32 32 23 4 9

ABCTPUA 31 39 27 3

BENbINA 44 34 20

WBELMSA 48 31 21

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

B C:KuraHve (BbipaboTka aHeprum) B PeuuKANHT m KomnoctuposaHue

H 3aXOpOHeHue B CKuraHue (ytmamnsaums)

Puc.2. Ctpyktypa oOpalieHus C OTX0/IaMH B pa3HbIX CTpaHax mupa 3a 2018 .

CornacHo pUCYHKY 2, ypoBeHbL oOpailleHus ¢ oTrxojamu B Poccum cuiibHO
OTCTaeT OT €BPOINEUCKUX cTpaH. Ha mepepaboTKy oTmpasisiercs TONIbKO 6%, a Ha

3axopoHeHue 79%.
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s ynmydiieHus oOCTaHOBKM B CTpaHE HEOOXOIUMO TEPEHTH Ha HOBBIE
METO/Ibl YTUIN3alUHU OTXOJ0B, HAIIPUMED, HA TEXHOJIOTUIO CXKUTAHUS C MOJIyYCHUEM
SHEPrUU M IMepepadOTKy BTOPUYHOTO BTOPCHIpbs. [l0100HYI0 TEXHUKY JaBHO
npaktukytor B llIBernmapuu. [lo gaHHBIM MECTHOM accoUMalUy MO YIPABICHUIO
orxonamu «Avfall Sverige», B llIBeunn yrunuzupyercst 99% ObITOBBIX OTXOA0B. DTO
OJIMH W3 CaMbIX BBICOKHX IOKa3zaTenerd B mupe. [loutn monoBuHAa OTXOJ0B B CTpaHe
CXKUTaeTCsl — HO TOJIBKO II0CJIE TUIATEJIbHOM COPTUPOBKU. Takue mMarepuainbl Kak
mactMacca, Oymara, MUINEBbIE OTXOJbI UAYT Ha MepepadOTKy WU MPOU3BOJCTBO
ouoraza [4].

Takum oOpa3om, MOXHO cnaenath BbIBOA, uTo B Poccuiickoit denepammu
CIOCOOBbI PAIMOHATBHON YTUIIU3AIMK OTXOJ0B CHJIBHO OTCTAlOT OT Pa3BUTHIX CTPaH.
Heobxoaumo mepexonuTh Ha HOBBIA YPOBEHb YTHIIM3AIMU OTXOJOB M BHEIPUTH
HOBBIE CHCTEMbI COPTHPOBKH, ONTHMHM3UPOBATH MPOLIECCHl cOOpa U pa3aesieHus

MYyCOpa, a TaKKC ITIOBBICUTH YPOBCHB 3KOJIOI'MYCCKOI'O 06p330BaHH$I.
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MPOBJEMBI IPOTHO3UPOBAHUS OTJAJEHHBIX IOCJEICTBUIA
PAJMOAKTHUBHOI'O 3AT'PA3HEHUA BOJAOTOKOB

Kazauénox H.H.

benopyccko-Poccutickuil ynusepcumem, 2. Mozeunés, Pecnybonuxka benapyco

[IpoGyiieMbl  MPOTHO3UPOBAHMSA  TOCJICACTBUM  paJMAIIMOHHBIX  aBapui,
CBSI3aHHbBIE C TPOCTPAHCTBEHHOW HEOJHOPOIHOCTHIO JIaHAIIa(Ta OMUCAHBI MHOTUMU
aBTopamMu [2]. B MeHbIeH cTeneHW HCCIeI0BaHbl OCOOCHHOCTH BpPEMEHHOM
HEOJHOPOJHOCTH  (DAKTOPOB,  BIAUSIONIMX  HA  TPOSIBJIEHUE  IMOCIEICTBUIMA
PaIMOAKTUBHOIO 3arpsI3HEHUS. JTO CBSI3aHO C JBYMSI PUUUHAMU:

- BBICOKMM YPOBHEM CEKPETHOCTH W OTCYTCTBUEM OTKPBITBIX NMyOJUKAIUNA B
HavyaJIbHbIN NEPUOJ PA3BUTHUS SIACPHOU MPOMBIIIIICHHOCTH;

- CHIDKCHHEM OCTPOTHI MPOOJIEeMBI PAJAMOAKTHBHOTO 3arpsi3HCHHUS |
cOoKpamieHueM (UHAHCUPOBAHUS  KCCIENOBaHUM B  OOJACTU  T€OIKOJOTHUH
PaIMOaKTUBHBIX U30TOMOB B HACTOSIIIEE BPEMSI.

Takum o00pa3oMm, aHaIU3 JUHAMUKH paJUallMOHHONW OOCTAaHOBKHM Ha
3arpsA3HEHHBIX TEPPUTOPHUAX OCJIOKHACTCS 3HAUUTEIbHBIMU HEBOCIIOJHUMBIMU
npoOeslaMu, HE TO3BOJISIIOIIMMH IPOBECTH KOPPEKTHOE MOJCIMPOBAHUE Pa3BUTHS
CUTyaIluu, BepuPpuKaIuo MoJelIeii U MPOrHO3UPOBAHKUE OTIHAIEHHBIX IMOCIEICTBUMA
TEXHOT€HHOTO 3arps3HEHUS.

JleHicTBUTENBHO, KaK ITOKa3ajia IMpaKTHUKa, MPOoOJIeMbl, 0O0YCIOBICHHBIC YXKE
CIIyYMBIIMMHUCS aBApUSIMU Ha MPEANPUATUIX SAECPHOTO IHMKJIA, B HACTOAIIECE BpeMs
MOCTENIEHHO TEPSAIOT CBOIO aKTyalbHOCTh. OHAKO, IO MEPE CTApEHUs KOHCTPYKIUH
ATOMHBIX CTAaHIMM YHCJIO HMHIIMJIEHTOB M aBapwii, MO-BUIUMOMY, OyAeT pacTw,
BEPOSITHOCTh KPYIMHOW aBapuu OyJeT MOBBIMATHCSA. OOOCTpeHHE MEXKAYHAPOTHOMN
00CTaHOBKH MOJKET IMPUBECTH K MOMBITKAM MPUMEHEHUS SJICPHOTO OPYKHSI.

Kpome Toro, pammoakTHBHBIE HW30TOMBI SIBISIOTCS MapKepamMHu CTaOWIIbHBIX

H30TOIIOB M HX COCHHHCHHﬁ, IMO9TOMY HCCJIICAOBAHUC ocoOeHHOCTEeH IMOBCACHUA
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PAaAMOHYKIMJIOB B DJKOCHUCTEMAX II03BOJIIET MOJAEIMPOBATh MUIPALUIO JIPYTHUX
KCEHOOMOTHUKOB, 001aIat0IINX CXOIHBIMU (U3HUKO-XUMUUYECKUMH CBOMCTBAMHU.

Haubonpimre TpyaHOCTH BBI3BIBAET MOJICIMPOBAHHE M IPOTHO3UPOBAHHE
JUHAMUKH DPAJMOAKTHBHOIO 3arpsi3HEHMs] BOAHBIX AKocucTteM. Eciau aBapuiiHble
BBIIIAJICHNAS] HA MTOBEPXHOCTh 3aHATYIO HA36MHBIMU dKOCUCTEMAaMM OJHOKPATHBI WU
KPaTKOCPOYHBI, & TOPU30HTAIBHASI MUTPALXs B 3TUX DKOCHCTEMAX HECYLIECTBEHHA,
TO BOJOTOKHU SIBJISIOTCA HMCTOYHUKOM M OOBEKTOM [UIMTEIBHOIO BTOPUYHOTO
3arps3HEHUS.

[Ipu »>TOM, mOCTyIUIEHHE PATUOHYKIUAOB C BOJAOCOOPHOW TEppUTOPUU
BOJIOTOKA OTJIMYAETCS KakK pa3 BpEMEHHOW HEOTHOPOAHOCTHIO. [Ipn 3TOM pe3ynbrarsl
pPa3HBIX HMCCIIEIOBATENIEW MOTI'YT IPOTHBOPEUNUTH APYTr apyry. Tak, Hanpumep, M.A.
HoBurkuii cBsizan nocryrsieHne paauonykinioB B peku [pumnsats u Yk (Iloneche) ¢
noxaeBbiMu Bogamu [6], a H.I'. Bacunenko u C.A. XXypaBuH, NUK1 aKTUBHOCTH 2S¢
Ha peke [IpurATh CBS3BIBAIOT CO CHETOTassHUEM B JAJIBHEH 30HE M CMBIBOM B
ommxHei [1].

[IpuMepoM BOZIOTOKA, IIIUTEIBHOE BPEMS ITOABEPratoIIEerocs: paguoakKTUBHOMY
3arpsi3HEHMIO siBiIsieTcs peka Mcers. McTouHMKaMU MOCTYIUIEHHS PaJuOHYKJIHIOB B
e€ cucremy sBisitorca peka Teua [2] m pexka CuHapa ¢ €€ IPUTOKOM pEKOM
Kapaboiika, nepecekaroniye Boctouno-Y panbCkuil paguoakTUBHBIN cien [2, 3].

JluHamMuKa aKTUBHOCTH PaAuOHYKIUAOB B pekax Teua m KapaOosnka, a Takxke
ux nocryiienue B Mcers u3 pexu Teua nzyuanocs A.B. Tpane3HUKOBBIM € COaBT. [7]
a TaKKe COTPYAHUKAMH Y PaJIbCKOTO-HAYYHO-IPAKTUYECKOr0 LIEHTPA paJualliOHHON
menuiuubl [4, 5]. B apxuBax Otgena BHemHed cpeaslt YHIIL[ PM coxpanunuck
JAHHBIE O COJICPKAHUU PANMOHYKIUIOB B Boje peku Hcers. Ha puc. 1 u 2
MpeJicTaBIeHa MHAMHIKA 00BEMHOMN akTHBHOCTH °'Cs 1 *'Sr B cTBOpax JlaaMaroBo
(mmxe Bnanenust Cunapsl) u KpacHoucerckoe (Huke BriajieHus Teun).

Ha pucynkax BugHO, 4yTO B nepuoa HauOojiee aKTUBHBIX HCCIEIOBAHUN
aMIUTUTyJla KOJeOaHWM coAepikaHusl PaJUOHYKIHMIIOB COCTaBJsUIa HECKOJIBKO

137
IMOPAAKOB. B IeJaIoM, MOXKHO CKa3aTb, 4YTO COJCPIKAHHC Cs MMPAaKTUYCCKN HC
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TpeHaa. Mcnons3oBanue ke MHOTO(GAKTOPHBIX MOJEIECH MPUBEAET K HAKOIUICHUIO

HCOIMPCACICHHOCTHU COOTBCTCTBCHHO KOJIMUCCTBY YUUTBIBACMBIX (1)aKTOp0B.
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OIIEHKA HAKOIIVIEHHOI'O IMTPOLIJIOT'O
IKOJJIOTTHYECKOI'O YHIEPBA HA OCTPOBAX APKTUKHA

banakupena C.B.

DI'BOY BO «Ygumckuii cocyoapcmeaennviii Hepmanou mexHu4ecKul
yHugepcumemy, 2. ¥Yga, Poccuiickas @edepayus

MIIP P® nposenss unBeHTapuzainuio (2011 rom), BeisBuio 194 «ropsuue
HKOJIOTUUECKUE TOYKW», U3 HUX 77 OOBEKTOB OTHECEHBl K «IPOILIOMY
skosnorudaeckomy yiepOy» (I19Y), onm octammch oT coBerckoro mepuona. [19Y
MOAPA3CNSAIOTCS HAa 7 THUIIOB, OJIMH W3 HUX CBS3aH C ylEepO OT OCBOCHHS
ApkTtrdeckoy 30HbI PD, OT AeATEIBHOCTH HA €€ OCTPOBax.

O60bexTel  [IDY  3aHuMaoT 3HAYUTENIbHBIE TEPPUTOPUH, TOKCHUKAHTHI
MOJBEPraroTcs TpaHcPopMariuu, MUTPUPYIOT, PACIpOCTpaHssa 3arps3HeHue. Yiepo
MHOTOKOMITOHEHTHBIN, BKIFOYAET MOABU/IBI.

B P® geiictByer (QenepanbHOil 1eneBodl nporpamMmbl  «JIukBupamms
HaKOTUIEHHOTO AKOJornuueckoro ymiepoa» Ha 2014-2025 roaer [1].

B nepBoouepenubie (MUIOTHBIC) MPOEKTHI 1Mo JukBuaauuu [19Y ot nponuioi
JEATEeIbHOCTU BOIILIA 30HBI APKTHKH.

PaccmoTpum coctostnue Ttepputopun. Poccuiickoe apkrruueckoe moOepexbe -
YpEe3BBIUANHO CUJIBHO 3arpsi3HEHO W 3aMycopeHo. Hampumep, Ha octpoBe Hosou
3emuu elCTBOBA SAJIEPHBIN MOJUTOH, 3aXOPOHEHBI paanoakTuBHbie 0TX0bl (PAO).
B npubpexnoit 3one (CeBepHblli JlemoBUTHIM OKeaH) CKONMUIOCh A0 4 MIH T
MIPOMBIIJICHHOTO M CTPOUTEIBHOTO MYyCOpa, 4YacTh KOTOPOTrO OTHOCHUTCS K
Ype3BbIUAHO TOKCUYHOMY; O€3X03HO paspyliaercs u pxkaBeerT > 20 ThIC. €IMHUIL
TEXHUKH; €XEroJIHO Ha CTapbhIX TPyOONpoBojax (UKCUPYIOT THICSYH Pa3phIBOB,
4acTh He(PTU MOMAJAET B XOJIOJHbIE OKEAHUYECKHE BOJIBI [2, 3].

ApkTryeckas 2KocucTema ciabas - B CUiTy reorpaduueckiux u KIMMaTHIECKUX
ocoOeHHOCTeH. ['ocToICTBYIOT HU3KKE TEMIIepaTyphl, BETEp, 3a MOJSPHBIM KPYyrom
JUIMHHAs TOJISIpHAast HOYb, MJIUTENbHO oTcyTrcTByer CoiHile. DKocucTteMa ¢

00€THEHHBIM BHJIOBBIM COCTaBOM, CKyIHOH Gnopolt u ¢ayHOW, paHuMas, Mpu
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HAJIMYUU 3arps3HEHUs OBICTPO pa3pylliaeTcs, CaMOBOCCTAHOBJIEHHUE OYEHb HHU3KOE.
OnacHOCTB BO3pacTaeT B CBSI3U C YCKOPEHUEM MPOIECCOB II100aIbHOTO MOTEIUICHHUS,
MOBBIIIEHUE TEMIIEPaTypbl BBI3bIBAECT PA3PYIICHUE BEUHOW MEP3JOThI, KOTOpas 10
ATOT0 YACTUYHO MPEMATCTBOBAJIAa MUTPALIUU 3arPsI3HSIONINX BENIECTB (I10YBA, BOJIHAS
cpena) [4].

Ounctka ApKTHUKHM Hadallach ¢ OCBOOOXJeHHeM apxurenara 3emuist Opaniia-
HNocuda (A3DU) oT 0oTX0710B, Mycopa u 3arpsisHeHHOH 1mo4YBbl. A3DU pacronoxeH B
Bogax CesepHoro JlemoButoro okxeana, Ha ceBepe EBpomnbsl. OTHOcUTCH K
Apxanrensckor oomactu. Cocrout u3z 192 ocrpoBoB, o6mieit riomaneo - 16 134
kM?. B mepuoa ocBoeHHe APKTHKM Ha TEPPUTOPUU HEKOTOPHIX OCTPOBOB BeEIAaCh

nesarenbHocTh (Tabmuua 1), B 1990-ble TOIBI XO3SIMICTBEHHYIO JIESTEIBLHOCTD

CBEPHYIJIU.
Tabnuya 1
AHTpPONOTreHHAsl 1eITeIbHOCTS [1, 2]
AHTpOIIOT€HHBIE B 1950-¢ r.r. Ha yactu octpoBoB A3DU (DyHKIIMOHHPOBATU «TOUKHY
0OBEKTBI Pagnorexunueckux Boiick [IBO cTpaHbl.

C nera 1957 r. Ha octpoBe Xeiica paboTtana oOcepBaTOpUsS - CTAHIUA
pPaKeTHOTO 30HIUPOBAHUS ATMOC]EPHI.

C 1990 mo 2010 r.r. Ha A3®U npoBoauna HUCCACAOBAHHUS Hay4dHas
Mopckast apKkTUYecKasi KOMIUIEKCHAsI SKCIEAUITHS.

Hacenenue Ha A3®U oTcyTCTBYIOT NMOCTOSTHHBIEC KUTEIH, O0BEKTH MYHHITUIAIBHOTO
o0Opa3oBaHMs U HACEJIEHHBIC MMyHKTHL. BpeMeHHOe HaceleHne COCTaBISIOT:
y4€HbIE  MCCIEAOBAaTENbCKUX  MOJIAPHBIX  CTAHLUW, METEOPOJOrH,
norpanuyHukd @CB, rapHu30H BOCHHOH 0a3bl.

3arpsi3HEHuE ITocne pacmama CCCP muorume o6bekThl Ha A3DH, a Takke TEXHHKA,
3amachl TOIUIMBA M CMa3KW ObUTH OCTaBlieHBI, OpomieHbl. [lo orneHke Ha
2010 r., Ha octpoBax A3DU:

- ckommmiock okono 250 000 Gowek c¢ TorumBoM (1o 60 THIC. T
He(TENPOAYKTOB), XPaHSIIUXCS B HEHAANEXKAIIUX YCIOBHUSAX, Hapylas
AKOJIOTMYECKYIO0 OOCTAHOBKY 3€MEIb;

- pa3bpocaHno 10 1 MITH. yCTBIX OOYEK.

C 2012 r. 3anynieHa rocy1apcTBEHHasi mporpamMma 1o O4McTke ApKTHUKH.

A3®UN - oxpansemas NOpUPOJHAS TEPPUTOPUS - MTPUPOJHBIA 3aKA3HUK
denepanbHOro 3HaueHus, Ha Hee ¢ 1994 1., 4TOOBI HE HAPYILIUTH MECTHYIO Cpely, He
pa3pelIeHO 3aBO3UTh JKMBOTHBIX M PACTEHHMs, 3alPEIICHO HACTYNAaThb HA MXHU,

UCIIOJIb30BaTh Moloiue cpeactBa. llpupoga - aktuBHas Owocucrema, Ha Oepery
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HAXOJISATCS JISKOUIIA, PACTIONATalOTCs THICSYN MJICKOIUTAIONINX, ITUYbU 0a3apbl, Ha
JbJUHAX U PaCIIEIINHAX - TIOJIEHU U MOPCKHUE JIbBBI.

3arpsi3HEHHbIE IUIOLIAJM CEBEPHOrO apxXuIienara y>kacHsl, yapydaroniue. Ha
OeckpaiiHell paBHMHE pa3pylIAlOTCS BPEMEHHBIE MOCTPOUKH, pa3OpocaHbl PiKaBOE
&Keye30, OOJIOMKU IUIACTMACCOBBIX TPYO, COTHHM OpeBEH, AEpeBSIHHbIE OOYKU C
METAIUTMYECKUMH 000KaMu, oTpaboTaHHOE 000pyA0BaHNE, TEXHUKA, BCIOJTY OTXObI
MeTtainyeckux Oouek (oobemom 200 ). IlouBa m3pe3aHa KojesiMU TyCEHUI] U
KOJIEC.

Bouku-orxoasl 3aHuMaror 10-Ku KBaApaTHBIX KUJIOMETPOB, UX HAKOMMUIOCH >
1,5 wmun. Ha orHocuTensHO umcToif Teppuropunm B mpemenax  20-30 M’
HacuuThiBaeTcss 10-15 Ooyek. OHM YACTHUYHO 3acChIllaHbl CHErOM, MEPETrOPaKUBAIOT
PYUbHU, BJISIOTCS B HETTTYOOKMX MECTHBIX 03€pax, MepeKaThIBAIOTCS MPUIUBOM. ECTh
KpPYIHbIE CKOIUIEHUSI OOYEK - CBAJIKH, TSHYILIMECS HA COTHU METPOB U COCTOSILUE U3
ThICSAY TOHH METajuloyioMa. 3HauuTeNbHAsE UX 4acTh (OpOIIEHHBIE CKJIaJbl roproye-
CMa304YHBIX MAaTEpUajOB) 3allOJIHEHA HEUCIOJb30BaHHBIMH HEPTENPOyKTaMu
(TorMBa M Maciia), B HUX XPAaHATCS OTpaOOTaHHbIE XMMUYECKHE OTXOJbl (Macia,
TEXHUYECKUE KUIKOCTH), HAIIHUCH OTCYTCTBYIOT, OHH P’KABEIOT, )KMJIKOCTh (UEPHOIrO
[[BETA) YXOUT B 3eMiIt0. Bo3nyx minoxo maxHet. Ha 3emiie ot Tpeitiepa u rpy30BUKa
OCTaroTCs cienbl, 3akuBatoue > 10 aet [2].

Koppo3sus 60ukoTapsl NPUBOAUT K pa3iuBaM HEPTEMPOTyKTOB, OHU CTEKAIOT B
OTKPBITOE MOpE. YPOBEHb 3arpsi3HEHUS I1I0YB OTIAEIbHBIX OCTPOBOB A3DU nocturaer
100-200 IIIK, a cpenHee cyMMapHOE€ COJEpKAHHUE MOJHUIUKINYECKON apoOMaTUKHU
npesbimaet [1/IK B 2 - 8 pas.

Jletom 2012 r. Ha A3®PU Ha octpoBe 3emiiss ANEKCaHAPbl HAYAIUCh PAOOTHI
0 OYUCTKE TEPPUTOPUU OT OTXOAOB M 3arpsi3HeHHOM mouBbl. CoOupanun u
KOMITAKTHO CKJIAJUPOBAJIM OOYKH, OTXObI, CPE3aIM 3arpsa3HeHHY0 nouBy. [lycTeie
O0ouku cmuHanu. Bce BbIBO3WIM Ha MaTepuk Ha mepepabotky. [2, 3] B 2021 r.

paboThI MPOAOIIKAT.
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Ha Apktuky Bbixoast tepputopuun Kananel, CIIA, Jlanuu, Hopseruum u
Poccun.

B CIIA c 1981 no 2020 r.r. BBITOJHSJIA MPOEKT MO0 OYUCTKE APKTUKH OT 135
CTapbIX BOCHHBIX 00BEKTOB. Bce TBepaple U mpuBHECEHHBIC MaTepHaibl (6osee 200
ThICSIY  OOYeK Juisi He(TENpoAyKTOB) U 3arpsA3HEHHBbIE MOYBBI  CcOOMpaH,
YIAKOBBIBAIM, BBIBO3WJIM Ha Oapxax Ha KOHTUHEHT, MepelaBajid Ha MOJMUTOHbI
CIOA. B Kaname B 2012 r. 3aBepmmics 15-1eTHUI NPOEKT MO 3aKPBITHUIO U
yTHiIM3anuu 42 pajvoiaoKalMOHHBIX CTaHLMWA. AKTHBHBIE paboThl BeaeT Hopseruu
110 OYMCTKHU CBOMX TEPPUTOPpUI B ApKTUKE [2].

Cepbe3HyI0 ONaCHOCTh AJ11 APKTHKHU IPEICTABIIAIOT paJuOaKTUBHBIE OTXObI.

Tasnue nenoBoro mnokpoBa I'pernannuu  (TJI00aBHOE  MOTEIUICHUE)
0CBOOOXK/IaeT TMOrpeOEHHYI0 TOJA CJIO0EeM JibJla W CHOCOOCTBYET BBIXOAY Ha
MOBEPXHOCTH 3a0porieHHy0 BoeHHYyI0 0a3y Camp Century (CIIIA). Ee muianupopanu
OCHACTUTh HECKOJIBKMMM COTHSMM SIAEpHBIX pakeT. Korga npoekT 3akpbLi,
UH(GpaACTPyKTypa M OTXOAbl 0a3bl, BKJIIOYAs pPaJUOAKTUBHBIE M XUMHUYECKUE
BELIECTBA, OCTAIMCh MO/ TOJIECH JbAa. B BOGHHBIX JOKyMEHTaxX OOHapy>KE€HO, YTO
Ha Oaze xpanuioch nmpumepHo 200 Teic. TUTpOB au3ToruMBa U 240 THIC. JTUTPOB
CTOYHBIX BOJ|, IMOCJEIHME MOTYT COJEpKaTh MOJIUXJIOPUPOBAHHbIE OUDEHWIIBI U
PAAMOAKTUBHYIO OXJIAXKAAIOUIYIO )KHJIKOCTh U3 SIAEPHOIO F€HEPATOpA.

B P® 3axoponenne B Bojgax Apktuku PAQO CBs3aHHO C BOCHHBIM U
IpaXJAHCKUM aTOMHBIM ¢uiotoM (¢ 1955 r. no nHawama 1990-x r.r.). OcHoBHOE
KOJIMYECTBO 3aTOIUICHHBIX SJEPHBIX W pPaJUallMOHHO ONAcCHBIX OOBEKTOB
pacrosokeHo B 3anuBax apxumnenara Hosas 3emiis u B HoBo3eMenbckoil BnaguHe
(Kapckoe mope).

Cnemuanuctel  Pocruapomera, ®I'bBY HIIO «Taldyn», KypuaToBckoro
uHcTUTyTa U CeBruipoMeTa B paMKax paJraliMOHHOro MOHUTOpHHra jerom 2020 r.
m3ydmwiin coctosinne OC poccuiicko ApPKTUKHM B MECTaxX 3aTOIICHUS aTOMHBIX

MOJJIONIOK U IPYTUX OOBEKTOB, coepKauux orpadboranHoe sigaepuoe Tormmso (OST)
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u PAO. ITlonywennsie mpoObl (2020 r.) OyayT CpaBHUBaTh C pe3yJIbTaTaMH
ucciaenoBanuu 1990-x r.r. u 2012 r.

OST aToMHBIX TONJONOK, CKOMUBINUXCS B XpaHWIHIIEe TyObl AHIpeeBa
(bapennieBo Mope) Haudanmu mnepepabaTbiBaTh Ha PAAMOXUMUYECKOM MPEANPUITHH
«Masxk» (Yemssounckas o01.) [3].

CoBpemenHble 3Kosiornyeckue mnpodieMbl Apktuku. CeromHsi obocTpsieTcs
O0oprba apKTUYECKHX CTPaH 3a OCTPOBA M KOHTHMHEHTAJIbHBIN MIeib(, B ApPKTHKE
oOHapy»xkeHo 10 25 % MUPOBBIX 3amacoB He(dTHU U ra3a, U3 HUX 0o0Jiee MOJOBUHBI Ha
tepputopun  Poccun. Dxomorum omnacaroTcs aBapud Ha HeTAHOHW OypoBOi
mwiargopMe, OCOOEHHO B YCIOBUAX JEA0CTaBa, MaclTaObl KaracTpo(bl OyayT
orpoMHbl. OCTaHOBUTH YTEUKY OBICTPO MPAKTUYECKH HEBO3MOKHO. CHenuaaucTbl
yTBEPKIal0T, 4To cOop Hedptu HerpdexTuBeH, korna > 10 % akBaTopuu MOKPHITO
JbJAMH.

Ymepd Apktukun Ha A3DPU coctouTr W3 psAga ciaraeMbIX: 3arps3HEHUE
BO3/lyXa aTMoc(ephl; XUMUYECKOE 3arpsi3HEHUE MOYBbBI; 3aXJIaMJICHUE MOYBbI, B TOM
YuCcjae W OTXOJaMU; TMEPEeKPBhITHE IIOYBBI; YHUYTOXKEHHUS IUIOAOPOIHOTO CIOS
KOJIecCaMH TPAHCIIOPTA; 3arps3HEHUE aKBATOPHH; YHHUTOXXEHHE (IIOpHl U (ayHbl Ha
IOYBE MU B MOpE; HEJOMOJyuyeHHe npuObUIM OT TypusMa U Jp. YUToOsI
MTOJIHOMACIITA0HO OLIEHUT YIIEepO HYKHbBI IEPBUYHBIE JAHHBIE MO 3arpsi3HEHUIO BCE
tepputopuu [5, 6]. OHM OTCYTCTBYIOT. MOYKHO BBIIIOJHUTH PACUEThl MO YYacTKY
MECTHOCTH.

1. Onpenenum pa3Mep Bpena B pe3ysibTaTe€ YHUUTOKEHHS IUI0JI0POJIHOTO
CJI0s TIOYBHI [7].

3agaua. Ha apxunenare 3emuist @panna Hocuda (Apkruueckas 30HaA) IpU
BBITIOJIHEHUU PabOT MO OYMCTKE TEPPUTOPUH OT OTXOJOB U OOUYEK MPUMEHSIIU
aBTOTpaHCOPT. B pe3ynbrare ero mnepemelieHus oO0pa3oBalUCh KOJeH, Obul
VHHUYTOXKEH CIIOH MOYBBI Ha mromany 100 v,

®dopmyna ajs pacyeta [7]:

VIicu =S - Kucm - Tx,
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rae YIllcH — pa3mep Bpena, pyo.;

S — mI0mAab y4aCTKA MOPYH MOYBHI (ITOJOPOIHOTO CIO0S), M

Kuecn — nmnokaszarens Kareropum 3eMelnb M BHJI €€ Pa3pelieHHOTo
UCToJIb30BaHus (Tabmuia B Meroanuke, Kucn=2);

Tx — Takca pasMepa Bpeaa (mpuinoxkenne Meroanakn, Tx=1000), py6./ m”.

YIcu =100 - 2 - 1000 = 200000 pyO.

2. Omnpenenum pa3mep BpeAa B pe3yJibTaTe CKIaAUPOBAHUS (3aXJIaMJIICHNUS)
OTXOJI0B, XMMHUYECKOI0 3arpsi3HEHUS TTIOYBBI U AKBATOPHUHU [S-8].

3amaua. Ha apxumnenare 3emnst ®panna HMocuda (oxpansemas TeppuUTOpuS,
ApkTrueckas 30Ha) pa3OpocaHbl OTXOAbl (MycTble OOYKH, OOYKH, 3arOJHEHHBIE
OTpabOTaHHBIM HE(PTSIHBIM MAacCIIOM, TOILIUBOM (OCH3WH, COJSIPKA, KEPOCUH WIH
JU3eJIbHOE) OpOIIeHHAas] TEXHHUKA, OOJOMKH IIJIJACTMACCOBBIX TpyO, OpeBHa u 1p.).
[Tnomans 3arps3HEHHMS OTPOMHAs. BOYKH-OTXOMBI 3aHUMAIOT JCCITKH KBaJpPaTHBIX
KIJTOMETPOB. BBIMONHATH pacderT IO OTACILHOMY y4acTKy (mromams B 30 m>),
BpEMSI TOJIa - UIOHb MECHILI.

Bapuantr 2.1) orxomel: 10 mnpopxkaBeBmnx 200-1UTpoBBIX 0OOYeK €
orpabotanHbiM HedTsHBIM MacioMm, 1,400 T. apyroii mMycop (TiacTuk, OpeBHa,
NEpEeBSHHbIE OOYKM C€ METAUIMYECKUMU O00JaMH YacCTUYHO 3arpsA3HEHHbBIC
He(TENPOTyKTaMH).

®dopmyna s pacuera [7]:

n
Ylorx = Z Mi xTorx) x Kucn
i 2 ( ) :
rae YIllorx — pa3mep Bpena, pyo.;

Mi — macca 0TX0/10B, pacipeeneHHbIX o kinaccaM onacuoctu (KO), T;

1 — KOJIMYECTBO BUJIOB OTXO/OB;

Kucn -— mnokazarenb KaTeropum 3€Melnb W BUJA €€  Pa3pelieHHOro
ucroiab3oBanus (Tabnuia Mmeroaudk (TM), Kucn=2);

Torx — Takca pa3mepa Bpena (meroauuka, Totx (IIT KO) = 20 000,0; Torx (IV
KO) =5 000,0), py6./T.
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Mo6ouku =200 x 0,9 +20=200 xr=0,2 T.
Yorx=[(10 - 0,200 - 20 000,0) + (1,4 - 5 000,0)] - 2 = 94000 py6.

Bapuant 2.2) u3 omHoil OOYKM KHUAKOCTH MOJHOCTHIO BBITEKJIA, 3arpsi3HUB

wiomans 0,4 ra, rmyonHa npoHUKHOBEeHHS HedTenpoaykra 10 20 cm. DakTudeckoe

collepKaHUe 3arpsi3HSOUMX BewlecTB (Xi) B IMOYBE OMNPENETWIM, KaK CpelHee

apupmernyeckoe u3 7 0OBEOAMHEHHBIX NOpo0, oHO coctaBwio 12200,0 wmr/kr.

®dopmyna as pacyera [7]:

VYzarp =C3 - S - Kr - Kucn - Tx,

rae YIIzarp — pa3mep Bpena, pyo.;

C3 — cremneHb 3arpsA3HEHUs, 3aBUCUT OT nokazarens C:

n

C=) Xi/Xu,

i=1
Xi — ¢paktuueckoe coaepxanue 3B B mouBe, MI/KT;
XH — HopmaTuB kadectBa OC 11l TOYBBI, MI/KT.

2

S — mowmans 3arpaszaenus, S= 400 m”;
Kr — nokazarens rimyouns! 3arps3aenus (TM, Kr = 1);

Kucn — nmnokaszarenp KaTreropuum 3€mMellb W BHI €€  PA3pPELIEHHOTO

ucnonbizoBanus (TM, Kucn=2);

Tx — Takca pasmepa Bpeza (prioxenne meroauuku, Tx=1000), py6./ m”.
C=12200,0 : 1000 = 12,2 > 1. C3 = 3 (Tak kak «C» B unreppaiie 10 — 20).
Vzarp =3 x 400 x 1 x 2 x 1000 = 2400000 py6.

Bapuant 2.3) yacTh KUJIKOCTHM U3 OOYKM CTEKJa MO CKJIOHY MECTHOCTH B

2
okeaH, rom@aap 3arpssHeHuss 5000 M°, TonamHa MeHee 1 MM (IIJIGHOYHOE), IBET

IIJICHKH IIPOCMATPUBACTCA IIPU c1a00M BOJIHCHUU BOHHOﬁ rmaan - 1IsTHa U IIJICHKH C

IBCTHBIMU SIPKHUMHU ITOJIOCAMMU.

®opmyna s pacuera [8]:

VYBon=Ksr - K - Kun - Kgn - Hi,

rae Y — pa3Mmep Bpena, Thic. pyo.;
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KBr — ko3¢ duiineHT npupoHo-KIMMaTHIeCKuX ycinoBuil (Bpems roaa) (TM,
Kar=1,10);

KB — k03 dunueHT sxkoiaorndeckoro paxkropa (COCTOSHUE BOJHOTO OOBEKTA),
(TM, KB =0,95 x 1,5= 1,43);

Kun — kosppunment nnnexkcanuu, Kun=2,468.

Hun — takca no 3arpszaurento (TM), Teic. py0./T;

MHn — macca cOpOoLIeHHOr0 HepTENPOAYKTa, T;

Knn — xoadpuumeHT AmuTeabHOCTH HEraTUBHOTO BO3JEHCTBUSI 3arpsI3HUTENS
(TM), Ku3=5,0.

Macca nieHku HeTu:

MHn=YM= - S - 10, 1.
rae YMH — yjienbHas Macca IIeHK) Ha | M IUIOIa i BOAHOTO 00beKTa, I/M>,
YMu=0,4 r/m* (TM);
S — momaak 3arpsi3HEHUS, M.
Mun=0,4 - 5000 - 10°=2 - 107, .
[Tpu 3Hauenuu Mu < 0,10 T Benuunny Hu onpenenstor mo ¢popmyie:
Hu=3,5 (Mis. py6./1) - MH (1)=3,5 - 2 - 10°=7 TBIC. PY0. /T
VYBon=1,1-1,43 - 2,468 - 5,0 - 7,0 = 135,88 ThIC. pYO.

OnpenensieM 001U yiepo:

Yeymmvm=YIllorx + YII3arp + YBoa=94 + 2400 + 135,88 = 2629,88 ThIC. pyo.

Paccmotpen II9Y 0T X034MCTBEHHON NESITENBHOCTH HAa OCTPOBAX APKTHKH.
BoinonHeHbl pacueTsl MO OMpENEIeHUI0 yiiepOa NMpu HapyIIEeHWH U TOKCHKAIUH

ITOYBbBI 1 AKBATOPHUH BOJHOI'O 00BEKTa MO YYaCTKy 3arpsA3HCHUA.
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3AFOTOBKA JPEBECHHbBI B PECIIYBJIHKE BAIIKOPTOCTAH
(2009-2019 I'T".)

BacuibeBa E.A., ®a3bliioBa A.B., EauzapbseBa E.H.

DI'FOY BO «Yumckuil cocyoapcmeeniviil a8UAYUOHHBLL MEXHUYECKULL
yHugepcumemy, 2. Yga, Poccuiickas @edepayus

JlecHble pecypchl BKIIOYAIOT B €e0si HEMOCPEJICTBEHHO JIPEBECHHY M HE
JIPEBECHYIO MPOAYKIUIO Jieca (TpUOBbI, SITOJbI, TJI0ABI U JIGKAPCTBEHHBIC PACTEHUSA).
OHU peryupyroT 3KOJIOTHYECKUE MPOIECChl, obecreunBas 3aluuTy OT MPUPOIHBIX
KAaTaKJIM3MOB M DPO3UU TPYHTA, O3J0POBISIOT U PETYIUPYIOT KIUMAT U Jp.
Heo0xonumbIM yCIIOBUEM JIJIs1 MOBBIIICHUSI KAYECTBA JIECHBIX PECYPCOB SIBISIOTCS UX
OXpaHa, 3allliuTa 1 BOCCTAHOBJICHHE.

[Tnomans 3emens jgecHoro ¢ouga PecnyOnuku bamkopToctan cocraBiisieT
5747,7 teic. Ta. K 1ecam, KOTOpbIe pacloIOKEHBI Ha 3eMJISIX, HE BXOJISIIIIUX B JICCHOM
dboHa, OTHOCATCS Jieca, KOTOPbIE pacIoNaraloTcsl Ha 3eMJISIX CIEAYIOIIMX KaTerOpHii:

Jeca Ha 3eMJIsiX 00OpOHBI U Oe30macHOCTH (5,6 ThIC. ra);
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Jeca, pacIoOJIOKEHHbIE Ha 3eMJIIX 0c000 OXpaHSEMBIX MPUPOIHBIX
TEPPUTOPUI, HAXOMSIIMECS B BEACHUM MUHUCTEPCTBA NPHUPOIHBIX PECYPCOB U
skonoruu Poccutickoit ®eneparuu (380,6 ThIC. Ta);

Jeca, pPAacloJIOKCHHBIE Ha 3E€MJIIX HACEJIIEHHBIX IIyHKTOB, Ha KOTOpPBIX
pacIojIoKeHbl ropojickue Jjieca (29,2 ThiC. Ta);

Jieca, pacIoyIOKEHHbIE Ha 3eMJISIX UHBIX KaTeropuil (144,6 Teic. ra).

C yyeToMm BBIICIEPEYUCICHHBIX KaTeropuil oOmas IJIomaas JIeCOB B
Pecny6nuke bamkoproctan HacuuthkiBaercs 6307,7 Thic. ra. OTHOCUTEIBHO JIECOB,
KOTOPBIE PACIOJIOKEHBl HA 3€MJIIX HMHBIX KaTe€ropuid, B IOCYJapCTBEHHOM JIECHOM
peectpe uucasaTcs 144,6 Toic. ra Takux 3eMenb B 36 MyHUIUIIAIBHBIX 00pa30BaHUIX.

Jleca 3anumaror 6ombiie 40% TeppuTOopuM pecnyOJUKH U MPEACTaBICHBI B
OCHOBHOM JIMCTBEHHBIMU mopojaMu. Jlecucrocts Tepputopun PecnyOnuku
bamkoprocran HepaBHOMEpHa, oHa Bapeupyercs oT 6—10% no 81 %. Hanpumep, B
biaroBapckowm, [laBnekanoBckoM, KytoprazuackoM, CtepanTaMakcKoMm paioHax S5-7
%, a B byp3sackom u benopeuxom 85 %. Ilopoauslil coctas jiecoB HacunuThiBaeT 20
BU10B. CpeHMI1 BO3pacT IPEBOCTOEB B pecyOnrKe 58 JeT, B TOM YUCIIE: XBOMHBIX —
53, TBEpAOJMCTBEHHBIX — 68, MATKO JIMCTBEHHBIX — 58 JIET.

[Inomanu, KOTOpble 3aHUMAIOT pa3HbIE MOPOJIbI JE€PEBLEB, BHICTPAUBAIOTCS B
cienyrowmen nociuenoBaTenbHocTh: 6epesa 28 %, nuna 21 %, cocHa u ocuHa no 15
%, 1y6 u enb 1o 5 %, KJIeH, oJIbXa, JIUCTBEHHHUIIa, muxTa 1-3 %.

[Tpumepno 80% necOnOKpHITON TUIONIAAN PECITYOIUKN 3aHUMAIOT JTUCTBEHHbIE
HOPOABL: IMPOKOJIMCTBEHHBIE U MEJIKOJVMCTBEHHBIE, & XBOWHBIE MOPOJBI 3aHUMAIOT
ISATYIO YacThb U COCPENOTOYEHBI B TOPHBIX pailoHax. B HUW)KHEW YacTh rop XBOMHBIE
jeca, Kak MpaBwio, (POPMHUPYIOTCS COCHOM, B BEpPXHEHl — €Nbl0, IMOJ IOJIOTrOM
KOTOPOU pa3BUBAeTCs OOTraThlil 3eJIEHbIN MOKPOB U3 TACKHBIX PACTEHUH.

Lentpanbusle  xpeOThl  bamkupckoro  Ypama  sBIAIOTCS  001acThbiO
HAauMOOJBIIETO PACIHPOCTPAHEHUSI COCHOBBIX JIeCOB, Trae cocpenorodeHo 70%

COCHAKOB. OCTpOBHBIC COCHOBBLIC JICCAa THUIITMYHBI I BYFYJIBMHHCKO-BCHC6CCBCKOﬁ
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BO3BBILICHHOCTU. bOJbIIME IUIOMIAAA COCHSIKOB HAaXOIATCS Ha CEBEpPO-3alajie
pecIyOIuKH.

JlucTBeHHHUAa pacnonaraerca Mo Ooidblied yacth TaMm, rAe OoJee
KOHTUHEHTAJIbHBIA KJIMMAT, TO €CTh B LEHTPAJIBHOM YaCTH TOPHOr0 Ypaja U Ha €ro
BOCTOYHOM CKJIOHE. B ropnon yactu bamxupckoro Ypana, Kak npaBwioO, pa3BUTHI
TEMHOXBOWHBIE JIeca, MPUYEM BBIJIEISAIOT JIBA UX KPYIHBIX apeana: Y pUMCKOe IIaTo
u cesep benopeukoro paroHa.

[[IMpOKOMNCTBEHHBIE JIECA COCTABJISIIOT TPETBIO YacTb BCEX  JIECOB
Bamkoproctana, a TUNOBBIE, B CBOIO OYEPE/lb, 3aHUMAIOT HAWOOJIBIIYIO TIIOMIAIb.
OHu BCTpeyaroTcsi Ha €BPONEHWCKOW YacTH pEeruoHa, HO B OCOOEHHOCTH
pacmoiaraloTcs Ipejl ypaiabCKUM MporudoM, Ha Y PUMCKOM 11aTo U byryimpMuHCKO-
beneGeeBckoii BO3BBINIEHHOCTU. B ocTalibHOM yacTu CBOEro apeana B Tpejenax
pecnyOnuKu Jurna oopa3yeT OoCTpoBHbIEC Jieca. M3-3a HEII0X0M BO30OHOBISIEMOCTH
OHa MPUHAUICKUT K MTOPOJIaM, KOTOPBIE PACIIUPSIOT ILIOMIaAb IPOU3PACTAHUS.

3a mocieaHuE roAbl OTMEYAETCs COKpAIEHHE 3amaca XBOWHBIX IOPOJA U
HaKOIUICHUE MSTKO JIMCTBEHHBIX IMOPOJ, a TaKkKe HU3KO MPOAYKTUBHBIX XBOWHBIX
MOpojJl Ha 3eMJISAX C U30BITOYHBIM YBI@XKHEHHEM. OTO CBHJETEIHCTBYET O
HEOOXOJMMOCTH PACIIMPEHUs MacIITadOB JIECOBOCCTAHOBJICHHMS H yXoJa 3a
MOJIOTHAKAMH.

N3 obmiero oobvema 3amacos apeBecunbl 70,8% unucauTcs B gecax, OTHECEHHBIX
M0 1EJICBOMY 3HAYEHUIO K JKCIUIYaTallHOHHBIM, B KOTOPBIX MSTKO JIMCTBEHHBIC
opoJibl JiepeBbeB coctaBisaoT 71,9 %, xBoitnbie — 20,9%, TBEpAOJUCTBEHHBIE —
7,2%. B pabore mpoBeneH aHanu3 OoOBEMOB 3amaca JIPEBECHHbI Ha TEPPUTOPUU

Pecny6sinku bamkoprocran ¢ 2009 o 2019 rr. (puc. 1).
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Puc. 1. Obmmii 3anac ApeBeCHHBI (MIH. M)

Kak BumHO u3 pucyHka |, MUHUMaJIbHBIE ITOKA3aTEIM 3aIlacOB IPEBECUHBI
HaOmonanuck B 2011 u 2014 rr. Huskuii 3anac npeBecunsl B 2011 r. oOycrnoieH
BBICOKMM KoJinuecTBOoM moxapoB B 2010 r. (188) [1], mpu stoMm cropeno 13779 ra
neca. Haunnas ¢ 2015 u mocneayomux rojoB, HAOII01AeTCs TEHACHITUS YBEITHUYCHUS
noKaszaTessl 3amacoB JpeBecHHbl. CKopee BCEro, 3TO CBSI3aHO C TEM, B IEPBYIO
ouepe/lb, UTO CAKEHI[bI OAPOCIH, Hanpumep, Oepe3a 0opoiaBuaTasi MOKET BbIPACTH
3a 7 ner Oonmee weM Ha 14 M B BbICOTY. BO-BTOpBIX, yBEIUYHINCH OOBEMBI
secoBoccTaHoBiieHHA. B 2014 r. miomans J1ecCOBOCTAHOBIEHUS cocTaBiisuia 11962
ra, a B 2018 — 14908,7 ra.

B coorBerctBunM ¢ JlecHbIM KomekcoM Poccum rpaxigaHe HMMEOT IPaBo
3aroTaBJIMBaTh JAPEBECUHY IJIs Pa3au4HbIX Heneil. Creayronmil puc. 2 moKa3bIBaeT
rpaduK 3aBUCHMOCTU 3HA4Y€HUs TOKa3zarelsi 00beMa 3aroTOBJICHHOW JPEBECUHBI OT

roaa.
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Puc. 2. O6beM 3aroTOBJICHHON IPEBECUHBI (THIC. M)

N3 pucynka 2 BugHo, yto B 2009 r. MUHUMAJIbHOE 3HAYEHHME IOKAa3aTeNs
o0beMa 3aroTOBJIEHHOM MNpoAyKuuu. B mnocinemyrommue roma 3TOT IOKa3aTellb
YBEJIMYUBAETCS, CKOpEE BCETO0, 01aroiapsi HOBOMY NMPUPOCTY OT JIPEBECHBIX MMOCAIOK.

CpaBHuBasi pUCYHKU 1 U 2 BUAHO, YTO OTCYTCTBYET CBSI3b MEXIYy 0ObeMamMu
3amacaMi JIPEBECUHBI U 3arOTOBJIICHHOM IPEBECUHBI.

B PecnyGnuke bamkopTocTaH yCTaHOBJIEHBI HOPMATHUBBI M MEPUOJAMYHOCTH
3arOTOBKM TPaKIAaHAMH JIPEBECHHBI JJIi COOCTBEHHBIX HYXKJ B pacyeTe Ha CEMBIO
WU OJMHOKO MPOKUBAIOIIETO TIpakJAaHWHA. ['pakIaHWH, KOTOPBI HYXOAeTcsi B
JIpEBECUHE JIJI1 COOCTBEHHBIX MOTPEOHOCTEM, 0OpaIaeTcs ¢ 3asBJICHUEM B OTACI IO
COOTBETCTBYIOILIEMY JIECHUYECTBY TOCYJAapCTBEHHOI'O Ka3eHHOro yupexiaeHus Pb
«YTpaBJ€HUE JIECHUYECTBAMHU» [0 MECTy IUIAHUPYEMOIO  OCYLIECTBIICHHS
Ipa’KJaHUHOM 3arOTOBKH JIPEBECHUHBI.

Takum 00pa3om, yCTaHOBIIEHO, YTO OOBEMBI 3aTOTOBKH JPEBECUHBI HE 3aBUCST
oT obmiero 3amaca apeBecuHbl. [Ipm »TOM 3amackl JpeBecHHbl O0YCIABIMBAIOTCS

KOJIMYCCTBOM I10KapOM U 00BHEMOM JIECOBOCCTAHOBJICHHS.

CIIMCOK JIMTEPATYPbI
1. IMadukoBa 2.0., HackipoBa DO.C. [/luHaMuKa JIECHBIX TOKAapOB B BECEHHUW TEPHOJ] HaA
TeppuTopuu pecnyOnauku bamkoproctan // AxTyanbHble TpoOJeMbl HAayKH B CTYJCHUECKUX

uccnenoBanusax: coopauk marepuanos VIII Beepoccuiickoit cTyneHYecKkoi HayYHO-TIPAKTHIECKOM
koHpepenuu. 2018. C. 183-185.
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BJIMSTHUE ITPOMBIIIJIEHHOT O 3ATPA3SHEHMS
HA OKPYXKAIOLIYIO CPEJY

Emyrosa /I.M., JlookoBa A.A.

D@I'bOY BO «Martikonckutl 20cy0apCcmeeHtblil MeXHOI02UYeCKULl YHUSEepCUumenmy,
2. Matixon, Poccutickas ®edepayus

C npuxo/IoM NpOMBIIIIEHHON PEBOJIOIUY JIFOJAU CMOIJIM MPOJABUHYTHCS Jajee
B 21-i1 Bek. Pa3zpaboTka mpoBOpHO pa3BHBaliach, HayKa CTaHOBWJIACh Bce Ooiiee
POJIBUHYTOM, M HACTymnuia 3moxa u3rotoBiieHus. Co BCeM JaHHBIM MPUIIEN ellle
onuH d3(pGdeKT — NOpOMBIIIIEHHOE 3arpssHeHue. lIpexae NpoMBIIUICHHBIE
NpeanpUsATAsS ObUIM MaJICHBKUMH (padpuKaMu, KOTOpbIE TMPOWU3BOAMIM [IbIM B
KayecTBE IVIABHOTO 3arpsi3HuTeNs. Tak Kak 4YMCIeHHOCTh (hadpuK Obljia OrpaHUYeHA U
TPYAWJIOCHh TOJIBKO KOHKPETHOE KOJIMYECTBO YacOB B JE€Hb, YPOBEHb 3arpsi3HEHUS
CyIIECTBEHHO He BbIpoc. Ho korma »tu (abpuku cTamu MOJHOMACIITAOHBIMU
MIPOMBIIUICHHBIMU TPEANPUITUIMA U MPOU3BOACTBEHHBIMU €IUHUIIAMHU, MpoOiiemMa
IIPOMBIIIJIEHHOTO 3arpsI3HEHUS cTaja mpruoOpeTaTh Bce 0oJiblliee 3HAaUCHHE.

Kaxnmas xoHdurypamusi 3arpsi3HEHUs, KOTOpash HUMEET BO3MOXKHOCTh CBOM
HETIOCPEJACTBEHHBI  MCTOYHUK JO MPOMBIIIJICHHONW MNpPaKTHUKH, Ha3bIBACTCA
MIPOMBIIIJIEHHBIM 3arPS3HCHUEM.

Ha camom nene mpobieMa mpoMBITUICHHOTO 3arpsi3HEHUS TpruoOpena 00bIinoe
3HAYCHUE JUIS YUPEKIACHUN, MBITAIOMMUXCSI OOPOThCS € JAerpajanueii oKpykaromien
cpeabl. CTpaHbl, CTOJKHYBIIMECS C HEOXUJAHHBIX W CKOPBIX TOJABEMOB JTUX
CEKTOPOB JIKOHOMHUKH, CUMUTAIOT, UYTO O3TO CEphE3Has mpobiemMa, KOTOPYIO
He3aMeUTUTEIbHO He0OX0IMMO B3ATh MO KOHTPOJIb. [IpOoMBIIIIEHHOE 3arps3HEeHHE
NPUHUMAET MHOTrO3HauHble (opmbl. OH 3arps3HSAET MUCTOYHUKU TUTHEBOM BOJIBI,
BBIJIEJISIET HEHYKHbIE TOKCUHBI B BO3AYX U MOHMKAET KA4€CTBO 3€MJIU BO BCEM MUDE.
Bonbine skonornyeckue katacTpodbl ObUIM BbI3BaHBI IMPOMBIIIJIEHHBIMUA O€1amu,
KOTOPBIE €111 MPEJICTOUT B3ATh MOl KOHTPOJIb.

IIprynHBI IPOMBILIIIEHHOIO 3arPSI3HEHUS
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1. OTcyTCcTBHE IOJUTUKH IO OOpbOE C 3arpsI3HEHUEM OKPY>KAIOIICH CpeIbl

OtcyrctBue »G(EKTUBHON TMONMUTUKKM W chabas MpaBONPUMEHUTEIbHAS
NpaKkTHKa T[O3BOJIMJIM MHOTUM OTpPAC/ISIM MPOMBIIIJIEHHOCTH OOOWTH 3aKOHBI,
npuHATbie COBETOM IO KOHTPOJIO 3a 3arpsi3HEHUEM OKPYXKAIoIIEeW Cpeabl, 4TO
IPUBEJIO K MAacCOBOMY 3arpsi3HEHHMIO OKPY’KAIOIIEH Cpelibl, KOTOPOE MOBIMIIO HA
YKA3Hb MHOTHUX JIFOJIEH.

2. HezannaHnupoBaHHbBIM NPOMBIILICHHBIA POCT

B GosbIIMHCTBE MPOMBIIIJIEHHBIX TOPOJOB UMEI MECTO HEe3arIaHUPOBAHHBIN
pOCT, KOrja »3TH KOMIIAHWM Hapyllajdud TMpaBWwia W HOPMBl M 3arpsA3HsIIU
OKPY’KaIOILYIO CPEeAy 3arpsi3HEHUEM BO3AyXa U BOJBI.

3. Hcnonp30BaHKe yCTApEBIIMX TEXHOJIOTHUM

BonpmIMHCTBO OTpaciell MPOMBIIIIEHHOCTH BCE E€UIE MOJIAratoTCsl Ha CTapble
TEXHOJIOTUM JJIsI TPOU3BOJACTBA MPOIAYKIMH, KOTOpas MPOU3BOJIUT OOJIbIIOE
KOJIMYECTBO OTX0/0B. YUTOOBI M30€kKaTh BBICOKMX 3aTpaT M pPacxojOB, MHOTHE
KOMIIAHUU  MO-IPEKHEMY  HUCIHOIB3YKOT  TPAJAMIMOHHBIE  TEXHOJOTMHM IS
MIPOU3BO/ICTBA BHICOKOKAYECTBEHHOU MPOIYKIIHUH.

4. Hamnume 601bII0T0 KOJIMYECTBA MEJIKUX TTPOU3BOJICTB

MHorue Menkue npeAnpusTas U (GadpuKu, HE HMMEIOIIHUE JI0CTATOYHOTO
KanuTajga U IoJjararoluecs Ha ToCyJapCTBEHHBbIE CyOCHMIUU Jisl BEACHUSI CBOETO
MOBCEAHEBHOTO OM3HECa, 4acTO M30EraloT HKOJIOTMYECKUX HOPM M BBIOPACHIBAIOT B
atMoc(depy 00JIbIII0e KOJMYECTBO TOKCUYHBIX T'a30B.

5. HeaddexTuBHas yTunuszaius 0TX00B

3arps3HEHHE BOJbl M IOYBBI YacTO MPOUCXOAUT HEMOCPEICTBEHHO W3-3a
Hed((PEKTUBHOCTH yHmajmeHus OTXOAOB. [[MUTenbHOE BO3MEHCTBHE 3arps3HEHHOTO
BO3/lyXa M BOJbI BBI3bIBAET XPOHHUYECKHE MPOOJEMBbI CO 3M0POBbEM, MpeBpallas
npoOseMy MPOMBILUIEHHOTO 3arpsA3HEHUs] B CEPbE3HYH MpodieMy. DTO Takxke
CHMKAaeT KauyeCcTBO BO3AyXa B MPWIETAOIINX paloHaX, YTO BbI3BIBAET MHOTHE
peCUpPaTOPHBIE PACCTPONCTBA.

Bo3zzaeiicTBre NpOMBIIIIIEHHOTO 3arpS3HEHHS Ha HAIly OKPY>KaIOIIYI0 CPEAy
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1. 3arps3Henue Boibl

[TocneacTBusi MPOMBIIUIEHHOTO 3arpsi3HEHUS HOCAT AAJIIEKO UAYLIUNA XapakTep
Y MOTYT OKa3bIBaTh BO3JCHCTBUE HA DKOCUCTEMY B TEUEHUE MHOTHX MOCIENYIOIINX
neT. BonbIIMHCTBO OTpacieil MPOMBIIIUIEHHOCTH TPEOYIOT OOJbIINX 00BEMOB BOJIBI
st cBoeil pa®otel. Ilpu yyacTum B psiie MPOLIECCOB BOJA BCTYMAET B KOHTAKT C
TSOKEJIBIMA METaJlIaMH, BPEAHBIMU XHUMHUYECKUMHU BEIIECTBAMHU, PATUOAKTUBHBIMU
OTXOJAMH U J1a’K€ OPTaHUYECKUM IILJTAMOM.

Nx nubo cOpackiBalOT B OTKPBITHIA OKeaH, 1100 B peku. B pesynbraTe BO
MHOTUX HaIIUX BOJHBIX HMCTOYHUKAX COACPKUTCA OOJIBIIOE KOJIMYECTBO
IPOMBIIIJIEHHBIX OTXOJOB, YTO CEPHE3HO BIMSAET Ha 3J0POBbE HAIIEH dKOCUCTEMBI.
Ta xe camast Bogia 3aTeM UCHOIB3yeTCs epMepamMu AJisi UPPUTAITUOHHBIX LIEJIeH, YTO
BJIMSIET HA Ka4€CTBO MPOU3BOJNMON NMUIIU. 3arpsi3HEHUE BOJBI YK€ CAENAI0 MHOTHE
pecypchl MOA3EMHBIX BOJT OECIIOJIE3HBIMU JIJIs1 JIFOAEH U AUKON Npupojibl. Ero MoxkHO
B JIy4llleM CiIy4yae PEHUpKYyJIUpoBaTh i OoJiee NalbHEHIIEro MCIOJIb30BaHUS B
UHYCTPUSX.

2. 3arpsi3HEeHUE MTOYBbI

3arpsi3HEHHE TTOYBBI CO3/1Aa€T MPOOIEMBbI B CEIbCKOM XO3SHCTBE M YHUYTOXKACT
MECTHYIO PpacCTUTEIbHOCTb. OJTO TaKK€ BBI3BIBAET XPOHUYECKHE MPOOJIEMBI CO
3JI0POBBEM Y JIFOJIEN, KOTOPBIE €KETHEBHO KOHTAKTUPYIOT C TAKOM MTOYBOM.

3. 3arpsA3HeHue Bo3ayxa

3arpsi3HeHHE BO3/yXa MPUBEIO K PE3KOMY POCTY pa3iuyHbIX 3a00jeBaHUM, U
OHO TPOAOHKACT BIUATH Ha Hac exenHeBHO. C MOSBICHHEM TaKOro OOJBIIOTO
KOJIMYECTBA MaJbIX, CPEAHUX U KPYIHBIX OTPACIIEW MPOMBILIIJIEHHOCTH 3arpsA3HECHHE
BO3/lyXa HETaTUBHO CKAa3bIBACTCS HA 3J0POBBE JIIOAECH U OKPYIKAIOIIEH Cpee.

4. BeiMUpaHUue TUKOU MPUPOIbI

[To GonbmioMy cueTy, npoOjeMa MPOMBILUIEHHOTO 3arps3HEHUs] MMOKa3bIBACT
HaM, 4YTO OHa MOPHUBOAUT K HAPYIICHUIO E€CTECTBEHHBIX PUTMOB U MOJEJEH, 4TO

O3HaA4YacT, 4YTO JHKad IIpUupoaa MOABCPracTtCa CCPbEC3HOMY BOSI[CfICTBI/HO.
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MecTtooOuTanusi TepslOTCS, BHUIBI BBIMUPAIOT, W JUISL OKpPYXarollel cpelsl
CTAaHOBUTCS BCE TPYHEE BOCCTAHABIMBATHCS MOCIE KAXKI0I0 CTUXUITHOTO O€/ICTBHUS.

KpynHble NpOMBIIIJIEHHBIE aBapuM, TaKWe KakK pas3juBbl He(TH, IMOXKapsbl,
yT€YKa paguOaKTUBHBIX MaTEpPUAJIOB M MOBPEXKACHUE HWMYLIECTBA, TpyAHEE
NOJJAI0TCSI OYUCTKE, MOCKOJIbKY OHM OKAa3bIBalOT 0oJiee CUIIbHOE BO3JCHCTBUE B
00J1€€ KOPOTKHE CPOKH.

5. 'mob6anbHOE OTEIICHHE

C pocToM MNPOMBILUIEHHOTO 3arpsi3HEHMs], TJI00AJbHOE MOTEIJIEHUE PacTeT
yCTOHYMBBIMU ~ Temmamu. J[pIM W  NapHUKOBBIE Ta3bl  BhIOpACHIBAIOTCA
OPOMBIIUIEHHOCTBIO B BO3JlyX, YTO MPHUBOJUT K YCHJIEHUIO IJIOOAIBHOTO
NOTEIICHUS.

6. YTpara 6uopazHoobpasus

[IpomblllUIeHHOE 3arpsi3HEHUE MPOAOKAET HAHOCUTh 3HAUYMTENbHBIN yliepO
3eMJie U BCEM ee OoOuTaTeNlsiM Uu3-3a XHUMHUYECKHX OTXOJOB, IECTHUIIHJIOB,
PaauOaKTUBHBIX MaTepuaoB U T. 4. OH BIUSAET HA JUKYIO PUPOAY U SKOCUCTEMBI U
HapyIIaeT €CTEeCTBEHHYIO cpeny oOuTaHus. JKUMBOTHbIE BBIMHPAIOT, a MecTa
oOuTaHUs pa3pylIaroTCs.

Pactymumii o0beM KUIKUX, TBEPABIX U OMACHBIX OTXO/0B MOJPHIBAET 30POBbHE
DKOCHCTEM M OKa3blBa€T BO3JACHCTBHE HA IPOJOBOJBCTBEHHYIO, BOIHYIO U
MEIUIMHCKYI0 0e30nmacHOCTh. CTUXUIHBIE O€/ICTBUS, CBSI3aHHBIE C MIPOMBIIUICHHBIM
3arpsi3HEHHEM, BKJIIOYas pas3jiuBbl HEPTH M YTEUKY pPaJAUMOAKTUBHBIX BEIIECTB,
YCTPaHAIOTCS TOJJaMU WIH IECATUIETUAMM.

7. ATMOchepHOe ocaxaeHHe

OOoranieHue Mo4Bbl KaAMUEM TAKKE MOXKET ObITh CBSI3aHO C MPOMBIILIEHHBIM
3arpsA3HEHHEM. BepXxHHe CJI0M TO0YBBI, 3arpsA3HEHHbIC PYJHUYHBIMU OTXOJAaMH,
NOKa3zajly IHUPOKUN Auana3zoH koHueHTpauuid Cd. IIpoMbluieHHbIE CTOKH OOBIYHO
cOpachIBalOTCSI B MOBEPXHOCTHBIE JAPEHAXHbIE CHCTEMbI IIOCIIE OCBETJICHHS B
XBOCTOXpaHWIMINAX. HenaBHME  uccaeqoOBaHWsS  BBISIBWIA  OYEHb  BBICOKHE

koHUeHTpauu Cd B npruOpeXHBIX U JTOHHBIX OTJIIOKEHUSAX PEK.
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Crioco0Obl KOHTPOJISL WIIH COKPAIIEHUS TPOMBIITUICHHOTO 3arps3HEHUSI.

[IpoGnema mpOMBIIIUIEHHOTO 3arps3HEHUS] COIEPKUT pellarolee 3HaUeHue JJIs
KaKIoW Hanmuu Ha 1utadete. C yBeNIMYEHHWEM  BPEAHBIX  IOCIEIICTBHMA
MIPOMBITINICHHOTO 3arpsi3HEHUS €CTh O0JBIIOE KOJIMYECTBO areHTCTB M YaCTHBIX JIHII,
KOTOPBIE TPYIATCS HaJl YMEHBIIICHUEM YTJIEPOJHBIX CIEIOB U KUBYT U pabOTaroT
HKOJIOTUYECKU YUCTHIM CIIOCOOOM.

OpnHako TPOMBIIIEHHOE 3arpsi3HEHHE BCE €Ie CBUPEINCTBYET M BOCTPeOyeT
MHOKECTBO JICT IS HAJJICXKAIIETO KOHTPOJISI U PETYIHMPOBKH. MOXKXHO TIPEANPUHSTH
0O0JBIIIOE KOTUYECTBO MIATOB JIJISl TOMCKA MMOCTOSTHHBIX PEIIEHUN ITOU MPOOTIEMBI.

1. YnpaBnenue Bepcusimu

Brenpenne HOBBIX TexHONOTHH, 3(GGEeKTHBHOE OOy4YeHHE COTPYIHHKOB
0e30MacHOMY HCIIOJIb30BAaHUIO W pa3paboTka 0OoJjiee COBEPIIEHHBIX TEXHOJIOTUM
YTUIU3alMd  OTXOJI0OB, a Takxke OoJjiee JT0OPOCOBECTHOE OTHOIIEHHE K
WCIIOJIb30BAHUIO  CBIPbS  MOTYT TIOMOYb  KOHTPOJHMPOBATH  MPOMBIIIJIEHHOE
3arpsi3HEHHE B UICTOYHUKE.

2. IlepepaboTka 0OTXO0B

YTunuzanus Kak MOXKHO OOJBIIEr0 KOJWYECTBA 3arpsi3HEHHOW BOJABI B
IIPOMBITIUICHHOCTH ITyTEM aKTHBU3AIMH YCHJIUN IO PEIUPKYJISAIAHA IS CHIKCHHUS
IIPOMBITIUICHHOTO 3arps3HEHMUS.

3. O4ucrtka pecypcon

JIJIsT OYMCTKH BOABI M TOYBHI CJIEAYET NMPUMEHSATH OPraHHMYECKHUE METOJBI,
TaKM€ KaK HMCIOJb30BaHHE MHUKPOOOB, KOTOPHIC HUCIONB3YIOT TKEIBIE METAIIBI U
OTXO/Ibl B KauecTBE KOpMa ECTECTBEHHbIM myTeM. Heobxommmo paszpaborarhb
XOJIOMWIIbHBIE KaMepbl WiIH OyHKEpbhl, KOTOPBIC TIO3BOJAT MPOMBIIIICHHBIM
OpeAnpusiTUaIM MepepadaTbiBaTh HEOOXOIUMYIO MM BOJAY, a HE BBITAJKUBATh €€
o0paTHO B MPUPOIHBIN UCTOYHUK BOJIBI, ©3 KOTOPOTO OHA IMOCTYTIHIIA.

4. Be1bop oTpaciieBoro canra

Yyer MecTononoxeHuss OOBEKTOB U IMOTEHIMAIBHOTO BO3ACHCTBUS Ha

OKPYXAIOUIYI0 CPENY MOKET IOMOYb CHU3UTh BPEIHBIE OCIEACTBUSL.
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5. IlpaBunbHas 00pabOTKa MPOMBIIIIIEHHBIX OTXO0B

Pa3paboTka 1 BHeIpeHUE aJIeKBATHBIX OYUCTHBIX COOPYKEHHM 7151 oOparieHus
C TMPOMBIIUICHHBIMM OTXOJAaMU M TPaBWIbHBIX MPUBBIYEK MOTYT CHU3UTH
3arpsA3HEHHUE OKPYKAIOWIEH Cpeabl

6. BoccTranoBnenue MecTooOUTaHU U 00JIeCeHHe

BoccranoBnenue cpeapl OOMTaHHMS TMyTEM MOCAAKH OOJBIIEro KOJIMYECTBA
JEPEBBEB U PACTEHUIN MOXKET MOMOYb BEPHYTh KUBOTHBIM HX JIOMA, & IEPEBbS MOTYT
MOMOYbh OYHUCTUTHb BO3AYX JOCTAaTOYHBIM KOJIMYECTBOM KHUCIOPOJAa U JICHCTBOBATH
Kak Oydep IpOTUB OKPYKAIOIIEH CPeIbl.

7. YKeCcTOYeHHE 3aKOHOAATEIbCTBA U IIPAaBOIPUMEHECHUS

AreHTcTBO 1O OXpaHe oOkpyxaromeil cpensl (EPA) paboraer Han
UCIIpaBJICHHEM YyllepOda OT IPOMBIIUICEHHOTO 3arps3HeHus. JlomxkHbl ObITH Ooliee
CTporH€ TpaBWia MJisi NPUHITUS MEp MPOTUB KOMIAHUN, KOTOPHIE HE CIEAYIOT
HaJJIekKaIIeMy MTPOTOKOIY, U 00Jiee 3HAYNTEIbHBIE BOZHATPAXKICHUS JUIsl KOMITAHUH,
KOTOpble paboTaloT AOHKHBIM 00pa3zoM. JTo Tpebyer pa3paboTKU TOJUTHUKH,
MpeAoTBpallatoeh 3I0yOTPEOICHUE 3eMIICH.

8. PerysisipHbie OLICHKM BO3JACHCTBHUS HA OKPYKAIOITYIO CPEIY

Bynyun oTBeTCTBEHHON KOMITAaHUEH WM OTPAC/IblO, HEOOXOIUMO PEryJISIPHO
MPOBOJIUTH OLIEHKY BO3ACHCTBHS Ha OKPYKAIOIIYIO Cpelly, KOTOpash MpeacTaBiseTCs
Iuist olleHKu. Eciii B Xojie mpoBepKH OOHAPY’>KMBAIOTCS BpPEIHBIE BO3ACHCTBUS, TO
JOJDKHBI OBITH pa3paboTaHbl U MPUHATHI HEOOXOJUMBIC MEphl IO YCTPAHECHUIO
HETaTUBHBIX MOCIEACTBUM.

CnenuanucTel BCErO0 MHUpAa MUIYT HYTH BBIXOJA M3 JaHHOM KPUTHYECKOMN
CUTyanuu. DKOJIOTH THEBHO BBICTYMAIOT B MOACPKKY aOCOTIOTHON JTMKBUIAINH
Bcex ADC u 3ampenieHrs TpUMEHEHUS! SJHEPTUX aTOMa, Bpauu C TPEBOTOM OTMEYAIOT
yBEIIMYUBAIOIIEECS ~ KOJMYECTBO  3a00JICBAaHUN Y FEHETUYECKUX  HM3MEHEHUMU
B YEJIOBEYECKOM OpPraHU3Me€ BCJEACTBHUE PACTYIIErO BIMSHUA paauanuu. U Bcex ux
MOXHO TOHSITb, B€Ob OT TOrO, HACKOJBKO OTBETCTBEHHO W BCEPHhE3 HBIHEIIHUE

JKUTEIIH 3eMITH OTHCCYTCA K HpOGJ’ICMe 3alIUThI Hallle IUIaHEThl OT BO3MOKHBIX
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aBapui, yTeueK, pa3repMeTU3alui 3aXOPaHUBAEMBIX SICPHBIX OTXOA0B, 3aBUCUT HE
TOJIbKO Hallla >KW3Hb W )KM3Hb HAIlUM JETei, HO U BCEX TeX, KTO OyJeT HallUuMH

JAJICKUMHU ITIOTOMKAaMU.
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CPABHUTEJIbHAS 'EO3KOJIOT'MYECKAS OLIEHK COCTOSIHUSA
BO3/YIIHOM CPEJBI ’KHJIOM U TPAHCIIOPTHO-MATUCTPAJIBHOM
30H 'OPOJIA Y®bI (OKTSIEPBCKHUM PAVIOH) B 2020 TO1Y

Ko3nosa E. b., Kypammuna H. I'.

DI'FOY BO «Ypumckuii cocyoapcmeennviil a8UAYUOHHbLL MEXHUYECKULL
YHugepcumemy, 2. Yga, Poccuiickas @edepayus

CHEXHbII MOKPOB HAKAILJIMBAET B CBOEM COCTABE MPAKTUYECKHU BCE BEILIECTBA,
nocrynawpmue B arMochepy. B cBs3u ¢ 3TUM CHEr MOXXHO paccMaTpuBaTh Kak
cBOcOOpa3HbI MHANKATOP 3arpsi3HEHHS OKpyKaroliel cpenbl. Bpennbie BemiecTsa,
BbIOpAChIBAEMbIE MPOMBIILICHHBIMU TPEANPUATUSIMHA, ABTOMOOWIbHBIE BBIXJIOIBI
HAKaIUIMBAIOTCS B CHETY U C TAJIBIMHA BOJAMH ITOCTYNAIOT B OTKPBITHIE U ITOA3EMHBIE
BOJIOEMBI, 3arpsi3Hss ux [1].

IIpoaHasm3upoBaB CHEr Ha OIPEACIEHHONW TEPPUTOPUU, MOXKHO CHEJIATh
BBIBOJl O YHCTOT€ M DKOJOTMYECKOM COCTOSIHUM aTMoc(epHoro BO3yxa,
MOBEPXHOCTHOT'O CJIOSl TIOYBBI M OJIM3JEKAIIMX BOAOEMOB, TaK KaK 3TO KOMIIOHEHTBI

IPUPOAHBIX IKOCUCTEM [2].
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B pabore mpexncraBieH aHaiuM3 3arpsA3HEHHUs] CHETOBOrO IIOKpOBa B
OkTtsi6peckoM paiione 1. Yo B 2020 roay. [laHHOe wHccienoBaHUE IOCBSIICHO
npo0sieMe HaKOIUIEHHS TOKCHUYHBIX BEIIECTB B CHEre M BIMSHHUIO TajlbIX BOJ Ha
pa3zButue pacteHudl. OOBEKTOM HCCIEAOBaHUS SIBISETCS CHETOBOWM IMOKPOB, Kak
HAKOIUTENb 3arpsi3HeHUd atMochepsl, B3AThIN U3 I. Y (b1, OKTA0phCKOro paiioHa.

OpHuM U3 TOAXOAOB H3YUYEHHUS COCTOSHHUS 3arpsA3HEHHOCTH aTMochepsl
ABJISIETCSI  T€ODKOJIOTMYEcKass  OIlEHKa  TEePPUTOPUU, a  HMEHHO  METOJ
OMOTEeCTUPOBAHUS, KOTOPHIM MbI U BOCIIOJIB30BAJIMCH B TaHHOU padoTte [3].

buorectupoBanue — npoUedypa YCTAHOBJIEHUS TOKCHYHOCTH CpEIbl C
MOMOIIbI0 T€CT — OOBEKTOB, CUTHAIM3UPYIOIIUX OO0 OMACHOCTH, HE3aBUCHUMO OT
TOTO, KaKW€ BEIIECTBA W B KAaKOM COYETAHUM BbBI3BIBAIOT W3MEHEHUS >KU3HEHHO
BaKHBIX (YHKIIUH y TECT-00BEKTOB [4].

TecT-00beKTHI — 3TO OMOUHIMKATOPBI, KOTOPBIX HMCHOJIB3YIOT ISl OLIEHKH
KauyecTBa BO3/1yXa, BOJbI MJIM TTOYBHI B JAOOPATOPHBIX OMBITAX [5].

MartepuasioM uccieloBaHus B JaHHOUW pabote siBisieTcs cHer. B 3aBucuMocTtu
OT MCTOYHHMKA 3arpsi3HEHUS M €ro YJAJCHHOCTH H3MEHSETCS COCTaB CHEXKHOIO
MOKPOBa, MOATOMY OBLIM B3AThl MPOOBI CHETa Ha aHaJIW3 C Pa3HbIX YYacCTKOB Ha
TeppuTOopun KWiod 30Hbl - FO. [arapuna 69/2 (puc.1) U 30HBI MHTEHCHUBHOTO
neuxenus - [lepekpectok b. buk6as u M. XKykosa (puc.2) r. Y¢sl, OKT0pbCcKOro

paiiona B 2020 roxy:
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My Position
A 96m sy 1.0km/h

& 54.778014, 56.076933

i

Puc. 1. Mecra otbopa nipo0 cHera B xui1oi 30He OKTA0pbcKoro paiiona r. Y ot

L7

My Position
A 96m g 0.2km/h

) 54.769871, 56.056833 2

Puc. 2. Mecra ot6opa mmpo0 cHera B TPaHCIIOPTHO-MarucTpaibHOi 30He OKTAOpPHCKOTo paiioHa
r. Yo1
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B xome uccnenoBatenbckoil paboThl OBITM OTOOpAaHBI MPOOBI CHETa U3 JIBYX
Touek OKTSOpbCKOTO paiioHa T. Ydbl: M0 OAHOW MpoOe W3 KWIOW 30HBI M 30HBI
WHTEHCUBHOTO JIBIKEHUSI.

Jlist mpoBeieHUsT OMOTECTUPOBAHUS JIJIST KaXKJ0M MPOOBI BOJBI B3SIN 2 YallIKU
[Tetpu (s 2 BUIOB ceMsiH pacTeHuil), Ha nHO vamek [letpu nacrenunu 10-15 cioes
¢unbTpyromed Oymaru u pasznoxwin 1no 10 ceMsH Kaxmoro pacteHus (IIICHHIIA,
SYMEHb) B OTJENBHYIO YallKy, Jajee OyMary B Yallkax yBIQXHWIH BOJAOW U3 MPOObI
U MOJIUCANIH, YKa3aB J1aTy U MECTO 0TOOpa, HoMep MpoObl, JaTy 3aKIaJKu CEMsH, U
OCTaBWJIM JJisi TpopacTaHus. B kauecTBe KOHTPOJIS UCIHOJB30BAIM YHUCTYIO
POJIHUKOBYIO BOZY.

[Io oKOHYaHWU TPOpACTaHUs, OLICHWIN CIEAYIOIINE TOKa3aTeNIN:

- IPOIIEHT BCXOXKECTHU (IHEPrusi MPOpocTKa, %);

- cpenHIoro 1uHy KopHs (M) u ommbky cpeanero (m), Mu;

- CpeaHIO NuHy npopocTtka (M) u omuoKy cpenHero (m), Mu;

- UHJIEKC TOKCUYHOCTH.

OueHnIM MpoLEHT BCXOKECTH MPOPOCIINX CEMSH, JJIMHY KOPHS M ITPOPOCTKA,

npecTaBlIeHHbIC B Tabmuie 1 (puc.3).

1 E é 7
' . : .
Iy i 3

(~ 2. =
| b \ \
} pie .
3 &
| B j
[

Puc. 3. Ilpopocine ceMeHa SYMEHsI B TPAHCIIOPTHO-MAarucTpanbHOM 30He OKTAOpbCKOTo pailoHa

[Toy4yeHHbIe pe3ybTaThl OMOTECTUPOBAHMS CHETa B JKUJIOW 30HE M Y JIOPOT

OTpaxkeHbI B Tabnuie 1.
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Tabnuya 1
XapaKTepucTHKa OLIEHKH OMOTOKCHYHOCTH cHera (MapT 2020)
No Koopaunarst 3H§p(r)1;1: Bun M=+m M=+m Wnnekc
pOOBI otbopa iap(y pacTeHus KOpHS MPOPOCTKA | TOKCHYHOCTH
, /0
54° 77°80.14°N
+ +
1 560 07°69.33"F 90 [Mmenuna | 139+14.4 150+10,4 2,4 1,06
54°76°98.71”N
2 56° 05°68.33"E 40 IMmenuna | 90,5+£19,5 | 93,75+36,25 | 1,5 0,6
54° 77°80.14°N
+ +
1 560 07°69.337F 80 SAumenp | 105,5+22,5 | 1434227 1,5 1,3
54°76°98.71”N
2 56° 05°68 33°F 50 Sumenb 91£19,25 | 143,6+15,5 1,4 1,2

[IpenacraBuM monydeHHbIE NaHHbIE M3 TaONMUILl 1 Ha auarpammax, 4ToObI
MOKHO OBLIIO BU3YaJIbHO OLIEHUTH pe3ysibTarhl. Ha puc. 4-7 npencraBiensl rpaduku

pe3yJIbTaThl 3amMepa JJIMHBI KOPHS ¥ IPOPOCTKA PACTEHUM, COOTBETCTBEHHO.

200 173
=
=
« 150 -~
R
=
% 100
=
2
= 50 -+
=
N
0 A
MweHunua AumeHb
Buja rect-00bekTa

Puc. 4. AHanu3 AJIMHBI KOPHEHN T€CT-00BEKTOB B JKUJIONW 30HE

[To momydeHHBIM JaHHBIM MOXHO CIIETIATh BHIBOJIBI:
- Y TIIEHUIIBI HAOTIOAeTCs B cpeiHeM 55% BCXOXKECTH, a BCXOXKECTh STUMEHS
B cpenHeM 85%;
- HauOonblmas AJWHA TMPOpACTaHUs KOpHA HAOIIOJaeTCs y SUYMEHs, a
IPOPOCTKA HAOIIOACTCS Y TIIICHHUIIBI;
- SIMMEHB JIYYIIIE B30IIEI KaK B YUCTOUW MpoOe, COOpaHHOW B JKUJION 30HE, TaK U

B TPSI3HON Tpo0e, COOpaHHOH y JOPOTH.
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140

IS
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JlinHa KOpHS, MM
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o O
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119

125

MweHnua AumeHb

Bujg tect- 00beKT

Puc. 5. Anamm3 JJINHBI KOpHCﬁ TeCT-00BEKTOB B 30HC HHTCHCUBHOTO JABHKCHUSA

JdnvHa npopocTka, MM

MweHnya AumeHb

Buja Tecr-00neKTa

Puc. 6. AHanu3 1JIMHBI IPOPOCTKOB TECT-00BEKTOB B KUJIOK 30HE

JlinHa mpopocTka, MM

1A
163 165

155157
I -

MweHnuya AumeHb

Bua rectr-00beKkTa

Puc. 7. AHanmm3 JJIMHBI POPOCTKOB TECT-00BEKTOB B 30HE MHTCHCHUBHOTO JIBUKCHHS
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M *Knnada 3oHa

M 30Ha
MHTEHCUBHOT
O ABUXeHUA

Bua recr-0o0LKTa

Puc. 8. CpaBHUTENBHBIN aHATH3 OUOTECT-00BEKTOB (PACTEHHIT) HA IKOTOKCUYHOCTH CHETOBOTO
MTOKPOBA B KUJIOW 30HE U B 30HE MHTCHCUBHOTO JIBIKEeHUS B T.Y pa, OKTAOpHCKOTO pailoHa paiioHa
(Touka 1,2)

BriBogpr:

[Tmenuna mydine Bcero mpopociia B Touke Ne 1 (5kuiiast 30Ha), a Xy»e BCEro B
Touke Ne2 (30Ha MHTCHCUBHOTO JBYIKCHUSA).

Sumensp nydie Bcero npopoc B Touke Nel (3kuiias 30Ha), a Xy’e BCEro B TOUKE
No3 (koHTpOIIB).

90% BcxoXkecTH mokaszania nieHuna (xumias 30Ha, Touka Nel), Touka Ne2 (3oHa
MHTeHCUBHOTO ABWXKeHHs) - 40%. 60% BcxokecTu suMeHs (30Ha MHTEHCHUBHOTO
nBkeHus, Touka Ne2), 80% BcxokecTu (Kuiast 30Ha, Touka Nel).

BrisiBneno, uro OKTs0psckuil paiioH r. Yda sBusiercsi, pailoHOM C BBICOKOU
TPAHCHIOPTHOM HArpy3Kod M C BBICOKMM MHAEKCOM 3arpsizHeHus armochepsl (U3A),
YTO CO37a€T HEONaronmpusATHYIO 3KOJOTMYECKYI0 OOCTAaHOBKY [IJIsi HACEJICeHUS
OxkTsi6pbckoro paiioHa ropoaa Y ¢sl.

Pe3ynbTaThl OMOTECTUPOBAHUS MOKA3JIM, YTO B KOHTPOJIBHBIX TOUKAX YHEPTUS
npopactanus mmeHunbl 50 %, a ssumens 40%, 4TO HUXKE YeM B KWIOW 30HE. JTO
TOBOPUT O TOM, YTO KHWias 30Ha, a uMeHHO yi. FO.I'arapuna 69/2 r. Youl,
OJlaronpusiTHa Jisi ipou3pactanusi pacteHud. CpaBHEHHE KUJIOW U TPaHCIOPTHOM
30HBI IOKAa3aJi0, YTO MPOLIEHT BCXOKECTHU B KWIOW 30HE BBIIIE, YEM Y JIOPOTH,

BBIXJIOIIHBIE T'a3bl ITOAABISAIOT POCT U Pa3BUTUE PACTECHUM.
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IKOJOI'MYECKASA BE3OITACHOCTD ITPEAIIPUATHUA

MunakoBa B.C., TutoBa T.C.

OI'FOY BO Illemepbypeckuii 20cyo0apcmeenblil yHugepcumem nymeti coooujeHus
Hmnepamopa Anexcanopa I, Cankm-Ilemepoype, Poccutickas ®@edepayust

DkoJjoruyeckasi 6€30MacHOCTb MPEANPUATHS 3TO YCTAaHOBJIECHUE OTPaHUYCHUI
10 YPOBHIO BJMSHHUS TPOU3BOACTBEHHBIX M TEXHOJOTMYECKHUX MPOIECCOB
MPEANPUATUS HA pAOOTHUKOB MPOU3BOJICTBA, KUTEJIEH MPUIIETAIOIINX TEPPUTOPUHN U
Ha HKOJIOTMYECKYI0 cpeAy B 1enoM. OcCyllecTBISeTcs HCHOJHEHHEM TpeOOBaHMI
OKOJIOTHYECKON O€30MacHOCTH, Mg JToro (GopMupyercs U Pean30BBIBACTCS
COBOKYMHOCTb MEp, HAIEJCHHBIX Ha aHaJIU3 SKOJOTUYECKOW OMACHOCTH OOBEKTa, a
TaKk JX€ Ha TOUCK AP(HEKTUBHBIX MEPONPHUATUM MJi1 HEUTpalMU3allud BPEIHBIX
BO3/ICHCTBUI Ha SKOJOTUYECKYIO 0OCTAHOBKY.

CymiecTByeT JBe KOHLEMNIMM JKojJormdyeckod OesomacHoctu. IlepBas,
MPUHATAs 3aKJII0YaeTCsl B MCIOJb30BAHUU JIOKAIBHBIX CHCTEM OYMCTKH CpPEHBI,
KOTOpbIE TIO3BOJISIOT MPUBOAWTH K HOPME TMOKa3zarenaud BbIOpocoB. Tak ke
MPOU3BOJIUTCS pa3pabOTKa W BBEACHUE HOBBIX TEXHOJOTHH, YJIYUYIIAIOIIUX
MoKasaTeau OTYUCTKH [1-3].

Bropas, 6uocepHas xoHIEnIusl JenaeT aKlEeHT Ha TEOPEeTHYeCKyro 0a3y u

OPUHUMAET 3a MPUHIUI OHOJIOTHYECKYIO PETYJSIIUI0 OKPYXKAIOIIUE CPEJIbI.
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be3omacHOCTh  AKOJIOTHYECKON Cpeabl JOCTHTaeTcs 3a CYET OHMOTHYECKOM

YCTOMYMBOCTH, a Mepbl 0E€30IaCHOCTHM OCHOBBIBAIOTCS Ha  HAKOIUJICHHBIX
AKCIIEPUMEHTAJIbHBIX 3HAHUSIX, B COOTBETCTBUHU C OMOJOTUYECKUMH U (PU3NUECKUMHU
3aKOHaMH.

Jis 3 PexTHBHOrO HOPMHUPOBAHUS JOMYCTUMbBIX HETATUBHBIX BO3JEUCTBUI

HCIIOJB3YETCS] KOMILIEKC MEp MO 3KOJIOrnYecKon Oe3omacHoCTH (puc.1).

Cucrema akonorvyeckoil besonacHocTu

v 1L P

KomnnekcHan
IKONOrM1ecKmMi IKONOrUveckan YnpaeneHuyeckue
MOHUTOPUHS oueHka pelleHun
TeppUTOPHM

— v —

- BLIGOP MHAMKETOPOB YCTOAHWBOro paiBuTusa.

. ; - POPMAPOBaHWNE
- Hopmwupobanue posgencTanin - Onpegenerne n oUeHKa Komnaekca ¢akTopos 2
a OKPYXaIoLWLYio Cpeay: JKCNOrMYecKon ONacHoCTH, NPOABNAIOLWMXCA H PRSI TR RN,
Ha o ak ; JKenory A ONacHOCTH, NpOABY XxCA Ha
P; '/ P d X - = dHANNE U KOPPEKTURODBKa
- KOHTPONL UCTOMHWKOD A3HHOA TEPPUTORUK; ) 2
a _ 4 AHAWKaTopoB YCTOUYKUBOTO
Q03ALACTBUA Ha OKPYXAIOLLYIO - paioHNpOBaline TEPPUTOPKN NO YCTONSMBOCTH Sa3BUTHS:
cpeay; < NPOABNEHNIO GAKTOPOB IKONOrNHECKON
PeAy P ¢' P - yNpasiesue skoncermiecknmia
- KOHTPOAL KaYecToa ONAacHOCTH; s
. p KadMK,
KOMNOHEHTOD OKPYXAloWei - COCTABNeHNE M DegeHne KAAACTPa 06LeKkTon i 6 .
i s ¢ = PpazpaboTKa ¢
cpeaul; 00JAECTRUA HA OKPYXAOLWYIO Cpeay;
p A A p'{ ,‘l p A" ({}Hi‘i]lll(’H:IH’.]HrlH.Ii'
= MOHWTOPWHT JKOAOTUHECKMX - MAEHTUGUKAUMA U OLEIHKA JIKONOrUYBCKIMX
1PUPOADOXPAHHOIO
PUCKOB; PUCKOB; -
3aKOHOAATeNBCTRA W METOAOR
= MOHMTOPWHI UHANKATOPOD - COCTapnenne 1 Degerine KajacTpa NpUpPoAHLIX
3 GopMUpOBaHKUA
YCTOMYUBOro PaIBUTA. pecypcos;
JKONOIMMYeckoro
- C OCT3DAEHUE W DEAEHNE KAABCTPA
- 3 : MWUPOBO33PEHNA,
3arpAIHEHHLWX" TepPUTOPUMA,

Puc. 1. Cucrema 3K010ru4eckoii 0e301acHOCTH

JlaHHbIE MEpBI KOJOTMYECKOM O€30MaCHOCTH TECHO B3aMMOCBS3aHbI JIPYT C
JPYTOM U OCYIIECTBIISIIOTCS HA BCEX YPOBHSIX Opranuzanuu [4].

[lepen BBIOOpOM MeEp DKOJOTHYECKOM OE30MAaCHOCTH Ha MPEANPUITHH
IPOBOJMUTCS  SKOJOTMYECKUW ayJIWUT, LEJIbI0 KOTOPOIrO SIBISIETCS BBISICHUTD
COOTBETCTBYET JIM MPEANPUITHE HOPMAM OXpaHbl OKPY>KAIOIIEH Cpelbl, a TaK Ke
TpeOOBaHUSIM MEXIYHAPOAHBIX CTAaHAAPTOB B JaHHOW oOsacTh. AyAUT COCTOUT B
oOcineoBaHMM camMoro oOOBeKTa U OJu3NekKalIMX TEPPUTOPHUI, HA KOTOpPHIE

OKa3bIBACTCs HC6J’IaI‘OHpI/IHTHOG BOSI[GI\;ICTBI/IC, IMPUCBOCHUHU KJIACCOB OIIACHOCTHU
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BBISIBJICHHBIM ~ (pakTOpaM W CPaBHEHMM HX C JICUCTBYIOIIMMH HOPMaMHU
HKOJIOTMYECKOTO 3aKOHOJATENbCTBA.

AynuT Ha3Ha4yaeTrcs CTOPOHHEHM OpraHu3aluei, HO, B cllydae, Korjaa
OpeanpUsITHEe 3aUHTEPECOBAHO B pocTe 3(PQPEKTUBHOCTH, OHO MOXKET 3aKa3aThb
JKOJIOTUYECKHAN ayJIUT CAMOCTOSTENBHO. OCHOBHOM €r0 LENBIO SBISETCS NOBBIIEHUE
KOHKYPEHTOCIIOCOOHOCTH MPEANpPHUITHS 3a CUeT MPUBEICHUS JEATEIbHOCTH K
MEXAYHapOJHBIM CTaHAApTaM, BCECTOPOHHEM Pa3BUTUU CBOETO IIPOU3BOACTBA [5-7].

[Ipennpustus, He UMerOIIME MPoOsieM B chepe IKOTOrnuecKoi 0€30MacHOCTH,
0ojiee MHBECTHIIMOHHO NpPUBJEKATEIbHBl TaK KaK CHI)KAIOTCS PHUCKHU MOJyYEHUs
mTpadHbIX CAaHKUMA H3-32 HECOOTBETCTBHUS HOpPMaM B O0JAacTH 3KOJIOTMYECKOU
0€301aCHOCTH, HAPYIICHUH MPUPOJOOXPAHHOTO 3aKOHOJATEIbCTBA WM HAHECEHHS
yiep0a okpysxarouiei cpeae. JlaHHble mrpapHble CAHKIUN TaKyKe MOXKHO IOTYYHUTh
0 TNPUYAHE HAPYUIEHUS HAJOTOBOTO 3aKOHOJATEIBCTBA IO BOIIPOCAM OXPaHBI
OKpY’KaloLleld Cpelbl U 3a HAPYLIEHUs PETyJSPHOCTH WM Pa3MEPOB ILIATEXKEH 3a
UCII0JIb30BaHUE TIPUPOAHBIX PECYPCOB.

OKOJIOTHYECKHUIA ayAUT JOHKEH OBITh JOKYMEHTAIbHO OOPMIICH, AEHCTBOBATH
IO NPUHIUNY OOBEKTUBHOCTH U KOMILIEKCHOCTH OLIEHKHM BO3JACUCTBYIOLIMX Ha
OKPY’KaIOILYIO Cpeay BpeaHbIX (PaKTOPOB.

Wtorom aynura siBJIsieTCA YETKO 3aJaHHBIA Kypc padOThl HaJl SKOJIOTUYECKON
0e3onacHocThi0. dDopMupyeTcs OCHOBa NPUBEIEHUS IPOLECCOB K JEHCTBYIOIIUM
JKOJIOTUYECKUM HOpMaTHBaM NPUHATBHIM B Poccuiickon denepanuu, a Tak Ke U K
MEKlyHapOJIHBIM HOPMATHUBAM.

BaxkHoil yacThio JJaHHOrO Ipolecca SBISETCS aTTecTalus paboyux MecT, BO
BpeMsI KOTOPOM IPOU3BOJUTCS OLEHKAa yCIOBUM TpyZAa. BbIABICHHBIE HETaTHBHBIE
(akTOpbl COMOCTABISIOTCS C AOMYCTUMBIMHU 3aKOHOJATEIBCTBOM U HOPMAaTHUBHBIMU
JTOKyMEHTaMH, B pe3yJbTaTe 4ero (popMUPYIOTCS ONTUMAalbHBIE YCIOBUS Tpyda U
MUHUMHU3UPYIOTCS BO3JICHCTBUS HA OPraHu3M pabOTHHKA.

Bce cymiecTByromue mnoka3aTelyd JAOKYMEHTAJIbHO (UKCUPYIOTCS B KapTe

aTTecTalnuy padbounx mecT [8].
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Eme onuH BaXHBIM KOMIOHEHT SKOJOTUYECKOW O€30MacHOCTH MPEIIPHUSITHS
3TO ypPOBEHb BIMSHUSA JAHHOTO TMPOU3BOJACTBA HA OKPYXKAIOLIYI0 Cpeny,
BKJTFOUAIOIIHNA B ceOsl BO3/IEHCTBHE TEXHOJIOTHYCCKUX TMPOIECCOB U HCIIOIH30BAHUE
IPUPOJIHBIX PECYPCOB.

Bo wusbexanume mnpobirem B cdepe IKOIOTUUECKOW  0e30MacHOCTH
MNPEANPUATUSIM HEOOXOIUMO MOAEPHU3UPOBATH CBOE 00OPY/I0BAHUE, BBOJIUTH HOBBIC
pECypCOEMKHE TEXHOJIOTMH, CJEAUTh 3a COONIOACHUEM MPUPOJAOOXPAHHOTO,
9KOJIOTMYECKOT0 3aKOHOJATEIbCTB.

JlomxHbII YPOBEHb JKOJIOTUYECKOHN 0e30macHOCTH pEeAIPUATUSA
MOJIOXKUTENIBHO BIIMSET Ha 3/J0pPOBbE PAOOTHHUKOB MPOU3BOJACTBA, OKPYKAIOIIYIO
cpedy, JellaeT KOMIIAHUIO HWHBECTUIIMOHHO MPUBJIEKATEIIBHOM U YBEJIMYUBACT

PE3YIIBTATUBHOCTD XO03SMCTBEHHOM JACATCIIBHOCTH KOMITaHHH.
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MOBBIINIEHUE YKOJOTMYECKOMN BE3OIMACHOCTH
MACOKOHCEPBHOI'O KOMBUHATA IYTEM YTUWIN3ALIUN
OTXOA0B KUBOTHOI'O TPOUCXOKJIEHUA

Mycuna C.A., Haymupsanosa J.P., SIkoBiieBa A.A.

DI'FOY BO «Yumckuil 2ocyoapcmeenuvlil a8UayUOHHbLI MeXHUYECKULL
yHugepcumemy, 2. Y¢ha, Poccuiickas @edepayus

PannonanpHas mnepepaboTKa MPUPOIHOTO CHIPhS — OJAMH W3 BAKHEUIIUX
dakTopoB, omnpeaesstonux 3PHEKTUBHOCTh IKOJIOTHYECKH O€30MacHOI0 Pa3BUTHUS
PKOHOMUKM U OOECledYeHHe OXpaHbl OKpyxkawmed cpeabl. OpueHTanus
NpEeANpUsATANA MUILEBOM M TepepadaThiBAlONICi MPOMBIIIUIEHHOCTH Ha BHEAPEHUE
CUCTEM YIIPABJICHUS Ka4eCTBOM MPOAYKIIMU Ha OCHOBE MPUHIIUIIOB MEKTYHAPOTHBIX
craggaproB  MMCO  moapasyMmeBaeT  ympaBlieHHE  OTXOJaMU  Pa3IUIHOTO
MPOUCXOXKJCHUS, TPUMEHEHUE DKOJIOTHYECKH O€30MacHbIX W IKOHOMHUYECKHU
1eaecooOpa3HpIX  CIMOCOOOB MX  yTWIM3alMU. AHAIW3 HAyYHO-TEXHUYECKOM
JUTEPATypbl IO BOIPOCY TNEpepadOTKHM OTXOJOB U BTOPUYHBIX PECYPCOB
arpornpomsinuieHHoro komiwiekca (AIIK) mokazam, 4Tto cpeanuil ypoBeHb UX
YTHUIM3AUU 110 cTpaHe coctaBisieT okoiao 20 % (puc. 1). OTXonbl CXKUTAKOTCH,
BbIOpACHIBAIOTCS, 3arps3Hsis OKPYXKaIOIIy IO cpeny. CnenoBaresnbHoO,
TEXHOJIOTHUECKHUE pa3pabOTKW, HaIpaBJICHHbIE Ha MOBBIIICHHE 3(PPEKTUBHOCTH
nepepabotku npoaykuuu AITK, Ha OCHOBE KOMILIEKCHOTO MCTIOIb30BAHUS ChIPHEBBIX
PECYpCOB U BHEJPEHUS DKOJOTHYECKH OE3BPEAHBIX CHOCO00B MX YTUIM3AIUU

CBOEBPEMEHHBI U aKTyaJIbHBbL.[ 1 |
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Puc. 1. lunamuka yTunu3anuu 1 nepepadotku otxonos 3a 2014-2019 rr.
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Ha cerogusmHui neHp B HAIIEd CTpaHE OTPOMHOE KOJWYECTBO IHIIEBBIX
NpeanpusTUid, U3 KOTopbix Oosiee 600 opraHuzanuii — 3T0 MscornepepadaTbIBalOIINe
KOMOMHATBHI, KoJI0acHble padpuku, nruniehadpuku, yOOHHBIE MyHKTHI. [2]

Hcrounnkamu oOpa3oBaHHUsI OTXOJOB JKMBOTHOTO TPOUCXOXKIEHUS Ha
OPEANPUATUAX CIY>KAaT TaKue IPOU3BOJICTBEHHBIE YYaCTKH, KakK OTIeNn mnpuéma
yOOMHOr0 CKOTa, Y4YacTOK OOBalku U O0OpabOTKM Msca, IeX MPOU3BOJCTBA
KOJIOACHBIX M3JCTHH. [3]

AHanmu3 JeATEeNIbHOCTH 1leXa TMPOM3BOJICTBA KOJOACHBIX UW3JACIUM Ha
MSICOKOHCEPBHOM KOMOHMHaTe (puc. 2), Mokasaj, uYTO B HAMOOJBIIEM KOJIMYECTBE
oOpasyroTcs oTxoasl 5 kiacca omacHoctu (3610,0613 T1/ron),a UMEHHO OBITOBOM
Mycop (Oymara, ymakoBOYHBIE Tapbl W Jp.); TNPOAYKTBI, YTPATHBIIHE
NOTPeOUTENBCKUE CBOMCTBA; OTXObI CEIBCKOTIO XO35ICTBA (KOCTH KUBOTHBIX, pOra,

KOIIBITA, )I(I/Ip), OYMCTKH OBOIIHOTO CBIPBA M T.[.
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& 2000 -
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Puc. 2. lunamuka o0pa30BaHus OTXO/IOB IO KJIacCaM OIMACHOCTH C I1eXa MPOU3BOJICTBA KOJIOACHBIX
U3Jenui

B xome paccMoTpeHHst cocTaBa OTXOJOB 5 Kilacca OT MSCOKOMOWHATa
BBISIBJICHO, YTO OOJBIITMHCTBO COCTABJISIOT OTXOJbI XKMUBOTHOTO IPOMCXOXKICHUS —
2655,8023 1/Top.

OTXO/BI )KUBOTHOTO TIPOUCXOKJCHUS TPU HETPABWIBHONW YTUIU3AIUA MOTYT
CTaTh MCTOYHMKAMH Pa3IMYHBIX HWHQEKIUH, 00JIE3HCTBOPHBIX MHKPOOPTaHHU3MOB,

TPYIIHOI'O sAaad. HOJIYCFHI/IBHJI/IG OCTaTKHu BBIACIIAIOT 6I/IOF8,3, KOTOpBIﬁ MOXCT CTaTb
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NPUYMHON HEJIOMOTaHUsS BIUIOTH 10 cMmepTH. llocimencTtBuss ot 00pa3oBaHHUS H

XPaHCHUA OTXOHOB ) KUBOTHOTI'O IIPOUCXOKACHUA ITPCACTABJICH HAa PUC. 3.

ITocnencTBust OT OTXOO0B
JKHBOTHOTI'O
IMPOUCXOKACHUA

Pasnoxenue, rHueHue 3arpsi3HCHHE BO3/yXa,
(ammuak (0,0005 1/rox), no4B. Bpes 310poBbio
CEpOBOIOPOL (03001 T/I"OI[), IepcoHajla U HACCJICHUIO

okenn azota (0,0008 T/rox)) OmKaHIIIX HKHITBIX
COOPYIKCHHIH.

Puc. 3. ITocnencTBus ot O6pa30BaHI/IH " XPAaHCHUSA OTXOAOB KUBOTHOT'O ITPOUCXOKACHU A

CrnenoBaTenbHO, CYIIECTBYeT HEOOXOAMMOCTh B paszpaborke 3¢ GdeKTUBHOM
TEXHOJIOTHH MepepabOTKH OTXOI0B )KHBOTHOT'O MTPOMCXOKICHHSI.

Jlnst BeiOOpa HamOoJiee ONTHMAIBHOM TEXHOJIOTHU IepepadOTKH OTXO0B
KMBOTHOTO  TMPOUCXOXJCHUS  ObT  MPOW3BEACH  JIUTEPATypHBIM  aHAU3
CYIIECTBYIOMUX CcmocoboB. B Tabmuiie 2 mpencraBieHbl MPEUMYIIECTBA U
HEJIOCTATKH HanOoJIee 3HAYMMBIX TIATEHTOB B 00J1aCTH ITepepadOTKH.

Takum oOpazoM, Harboee pa3yMHBIM, YIOOHBIM U 3KOHOMHUYECKH BBITOTHBIM
Croco0OM  TepepadOTKHM  OTXOAOB  JKMBOTHOTO  MPOUCXOXKIACHUS  SBISACTCS
IPOU3BOJCTBO MSICOKOCTHOW MYKH, IIPOILIECC IOJYYCHUS KOTOpOH He Tpedyer
XUMUYECKUX PEarcHTOB, pa3/elCHUs MSCHBIX OCTATKOB OT KOCTEH M HE BKIIFOYACT
JIOTIOJTHUTENBHBIX KaMUTAIbHBIX 3arpaT. CTpyKTypHas OJIOK-cxeMa mepepaboTKu
OTXOJIOB JKMBOTHOTO IMPOUCXOXKICHHS C MOCIEAYIOIUM TOTyUYEeHUEM MICOKOCTHOM
MYKH NPEICTABICHA HA PUC. 4.

Cripbe, Mmocie MpocMOTpa Ha HAJUYHMe MOCTOPOHHUX MPEAMETOB IMOJACTCS B
MOJIOTKOBYIO JpoOMiKy. B napoOuiike cbipbe H3Menp4aeTcss 10 OoJee MENKOoM

(1)paKHI/II/I, mpouecCc M3MCIBYCHHA COIIPOBOXAACTCA BBIACJICHUCM IIbIJIM, KOTOpAsaA B
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CBOIO O4YCpClab IIOCTYIIAaCT B BCHTHWJIALUIO,

a ChIpbe,

KOTOPOC HU3MCIbYNIOCH

HCOOCTAaTO4YHO, C06I/Ipa€TCSI B C60pHI/IK " IMOCTABJIACTCA HA ITIOBTOPHOC U3MCJIIBUCHUC.

Tabnuya 2
AHann3 cnoco60B nepepaboTKU OTXOJIOB KUBOTHOT'O MPOUCXOKACHUS

Crnioco6 6e3oTxoaHoi | Criocob noyuenus | Crioco0 nepepaboTKu
nepepaboTKH KOCTH (MAaTEHT | MeNTHI0B/aMUHOKHUCIIOT U3 | KOCTEeH, B T.4. MSCHBIX
P® Ne  2037302) ¢ | OemokcoaepKamiero Chipbsi (IMaT€HT | OCTATKOB B  MSICOKOCTHYIO
MOCJIE Y IOILUM P® Ne 2333663) mytem ruponusa B | MyKy
MOJTyYCHUEM KOPMOBOH | IPUCYTCTBUU (dbepMeHTOB
KOCTHOM MyKHU BHYTPEHHETO  MPOUCXOXKACHUS C

nocieayomein pa3aenuTeIbHON

00paboTKOii
Henoctatkom 3TOro | 9toT croco0 HE no3BosisieT | [IpenmymiecTBo B TOM, 4YTO

criocoba SBISETCS TO, YTO
[P €0 OCYIIECTBICHHH HE

moJjiy4aTb CMCChb C IMOJIHBIM HaGOPOM
BC€X HCE3aMCHUMBIX aMHHOKHCIIOT C

s
MSCOKOCTHOH

M3TOTOBJICHUS
MyKd  HE

HpeﬂyCManHBaeTCH cragus BLICOKOﬁ CTCIICHBIO YUCTOTHI 148 Tp€6y€TC$I HpeﬂBapI/ITeHLHO
OTJECJICHUS npupesei | Tpedyer JOMOJIHUTEIBHOE | OTAENATh MSICHBIE OCTaTKH
MSKOTHBIX TKaHEen c | obopynoBaHME M PEAKTUBBI JUIA | OT KOCTEH, YTO SKOHOMHUT
BO3MOKHOCTBIO UX | XUMHUYECKUX TPOIECCOB BpeMs U  KaluTaJIbHBIC
HNCITIOJBb30BaHUSI Ha 3anaTbI, a Ha BBIXO/C
MPOU3BOJICTBO UIIEBOU MOJYy4YaeTCss  MUTATEIbHBIN
NPOAYKIHUHU, HAIWYWE Ha MIPOTENHOBBINA MPOIAYKT.
qacTuaax HIpOTa OCTAaTKOB HCI[OCTaTKOM ABJISICTCA
MSKOTHBIX  TKaHeH, 4To BO3MOKHOCTD nepeHoca
CHMNXACT €0 KAYCCTBCHHBIC 3360J’IeBaHI/II\/'I HpI/I
XapaKTePUCTHUKHU. HECOOIIOIEHUH
BETEPUHAPHO-CAHUTAPHBIX
MPaBUIL
£ o
¥ ; .
£ L i S S e b e R |
12 =
& 8

Puc. 4. brok-cxema nepepabOTKH OTXOI0B )KHBOTHOTO MMPOUCXOKICHUS

[Tocne n3menbyeHus CbIpbe ¢ MOMOILBIO ITHEKOBOTO TPAHCIIOPTEPA MOCTYMHAET

B CYLIMJIBHYIO Kamepy,

00paboTKa-Bapka.

BOJIO’KUPOBOM AMYJILCUH, KOTOpasi COOMpaeTcsi B COOPHUK.
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[Tocne Tepmuueckoil 0OpaOOTKH CBApEHHOE ChIPhE C MOMOIIBIO HIHEKOBOIO
TpaHCIOpTepa MoAaeTCs B HACOC BUHTOBOM (HACOC-MACTONPUTOTOBUTEIND), B KOTOPOM
Chlpb€ Jou3MenpyaeTcs A0 coctossHUs (apma. Ilpomecc compoBoxkmaercs
BBIJICJICHUEM BOJOKUPOBOI 3MYJIbCUU, KOTOpasi COOMpaeTcsi B COOPHUK.

Hanee ¢dapm ¢ NOMOIIBIO IIHEKOBOTO TpPaHCIOPTEpAa MOCTAaBISETCS B
LHEHTPU(PYTy NTHEKOBYIO OCAIUTENbHYIO, IJ1e 00€3BOKUBAETCS U 00€3)KUPUBAETCS, HA
JTAHHOM JTaIlle BbIAEISAETCS BOJOKUPOBAs 3MYJIbCHs, KOTOpasi COOMpAeTcsi B COOPHUK.

3areM 00€3BOXKEHHBI M 00€3XKUPEHHBIH (apll € MOMOIIBIO IIHEKOBOTO
TpaHCHOpTEpPA MOCTyHaeT B CYIIWJIBHYIO KaMmepy, B KOTOPOH ChIpbE IOA
BO3JICHCTBUEM TOpAYEro  BO3JAyXa TepseT OCTAaTOYHYI0 BIary, Ipolecc
CONPOBOXK/IAETCS BbIIETIEHUEM OTPaOOTAaHHOTO Napa U OCTATOYHOM BJIarv, Ha BBIXOJE
[IOJTy4aeTCsl TOTOBBIM MPOIYKT — MSICOKOCTHAsl MyKa. MsICOKOCTHasl TMHUS paboTaeT
8 4acoB B JIcHb, 280 nHEW B roay.

Takum  oOpa3zoMm, mNpoHCXOIUT  mepepaboTKa  OTXOAOB  YKUBOTHOI'O
IPOUCXOXKJIEHUS B MSCOKOCTHYIO MYKY, 4YTO YMEHBIIAET ONAaCHOCTb T'HUEHHUS
NUIIEBBIX OCTaTKOB B [IUIAMOHAKOMMTENSX W Pa3BUTHSI  OOJE3HETBOPHBIX

MUKpPOOpraHu3aMoB, 00pa3oBaHus Ouorasa.
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COLUAJIBHO-9KOJOIr'HYECKHUE ACHEKTbI ®OPMUPOBAHUSI
N OBECIIEYEHMSA BE3OITACHOUM 1 KOM®OPTHOU CPE/Ibl OBUTAHUA

Hexpacos /I.B., IIpeaiukosa E.A.

FOz0-3anaomuwiii 2cocyoapcmeennulil yHugepcumem,
2. Kypck, Poccutickas @edepayus

Ha ceropnsiminuii MOMEHT COBpEMEHHasi cpesia OOUTaHUsl MPUBIIEKAET 0C000e
BHUMAHUE YYEHBIX, a TaKXK€ CIICLUAJINCTOB PA3IUYHBIX CQep AeATEIbHOCTH U
3HaHW. ['J1aBHOM XapaKTepUCTUKOM MecTa NPOXUBAHUS SBISETCA OOecredeHue
6e30macHbIX 1 KOMGOPTHBIX YCIOBUH JUIsI POXKUBAHHS YelOBEKa, B T00aIbHOM
CMBICJIE 3TOTO CJIOBA.

Cpena oOutaHus, a B YaCTHOCTU OTJEJIbHbIE YACTU €€ TEPPUTOPUH, BXOJAT B
chepy HMHTEPECOB pA3IMYHBIX TPYII JIIOJEH, K KOTOPHIM OTHOCSTCS HE TOJIBKO
IPEICTaBUTENN OOIECTBEHHBIX, MYHULIUNIABHBIX, TPAaJOCTPOUTENbHBIX U YaCTHBIX
OpraHM3alNN, HO U CAMH KUTEJIN JAaHHOW TEPPUTOPHH.

Bce BblenepeyuciaeHHbIE JUIA B paMKaX IMPOXKUBAHUS U OCYLIECTBIICHUS
CBOEH JEATENbHOCTH OTTAJIKUBAIOTCS OT JIMYHBIX MOXKEJAHUW W TpeArnoyYTeHUH,
KOTOpPBIE 3a4acTyI0 CONPHUKACAIOTCS U, KaK 3TO OOBIYHO OBIBAET, HAPYLIAIOT I'PAHUIIBI
COLIMyMa B KOHTEKCTEe (opMUpOBaHUS U oOecriedeHus 6e3omacHoi U KOM(OPTHOM
cpeabl 0OUTaHUs.

PocT u4ucineHHocTH HaceleHHMsT TOpPOJOB, a TakXKe YBEIMYEHUE UX
(YHKUMOHAIBHOW COCTABIISIFOLIEH, YCIOKHEHHE TOPOJCKOW MKU3HH, NPOSBIICHUE
paznuuuii B UMHTEpecax MpEeACTaBUTENEH MECTHOrO COOOIIecCTBa HANPSIMYIO
OTpa)XaroTCs Ha COIMATBHO-IKOJIOTHYECKOM 00CTaHOBKE MecTa MpoXkuBaHus [1].

Jlnst pemieHuss BOMPOCOB (opMHUpOBaHUST M oOecriedeHuss Oe30MacHO U
KOM(DOPTHOI Cpelbl OOWTAaHHS YYEHBIMH M CHEIUATUCTAMHU Pa3IUYHBIX cdep
NEeSTENBHOCTU OBbUTM pa3paboTaHbl MHCTPYMEHTHI M TOJXOJbI MO PEryJIHPOBAHUIO

COLIMAJIbHO-)KOJIOTUYECKOW CUTYAIUH.
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CounabHO-3KOJIOTUYECKUI aCMEKT SIBJISIETCS ONMPEACISIOMMNM ISl CO3/IaHMs
KOM(DOPTHBIX U O€30MacHBIX YCIOBUM g NMpokuBaHuUs 4yenoBeka [2, 3]. Takum
oOpa3oM, HaHHBIA (DAKT TMOJHOCTHIO BBIPAKAET HEOOXOIUMOCTh KOMILJICKCHOCTHU
pemieHusl JaHHOW mpolOiieMatuku. B mepByro odepenp, KOMIUIEKCHOCTh OXBaTa
poOJIeMAaTUKU HAMPSIMYIO CBsI3aHa C TPAJOCTPOUTEIIbHBIMU PEIICHUSIMU.

Ha ceroansmnuii MOMEHT npoOjemMa rpajoCTpOUTENbHBIX NPEeoOpa3oBaHUM,
KOTOpbIE pPAcCUUTaHbl HA MPOJODKUTENbHBIN CPOK, TpeOyroT nuddepeHuuanu u
akryanu3auuu. it ropoioB, KOTOpPBIE JOCTUIIIM 3Tana Mepexofa OT UHIAYCTPUHM K
MOCTHUHIYCTPHH, IPUOPUTET CO3AAHUSI U COXpaHEHUS KOM(OPTHOU cpeapl oOUTaHUS
SIBJISIETCS OYEBUIHBIM.

Tak, 3a4acTyt0, CTPOUTEILCTBO TE€X WJIM HUHBIX OOBEKTOB, B paMKax ropoja,
COMPOBOXKIAETCS C TMPSMBIMUA JEHCTBUAMH, COIPSKEHHBIMH C BBIPYOKOM JIECHBIX
HACXKJCHUM WM YHHUYTOXXEHUSI MPEIMETOB OKPY KAIOIIEH Cpejlbl, YTO HAIMPSIMYIO
BJIUSIET HA COLIMATILHO-3KOJIOTHYECKYIO COCTABIISIIONIYIO [4].

Tak, HanpuMmep, B pe3yJIbTaTe CTPOUTEIBCTBA CIAJBHOIO paiioHa ropoja, Wiu
TPAHCHIOPTHOM Pa3BS3KH TEPSIETCS, B IEPBYIO OUEPEAb, C COLMAIBHON TOUKHU 3pEHUSA
HEMOXO0KECTh TOPOJIOB, C IKOJIOTHIECKON — 3aIUTHAS. PYHKIUS «IETKUX)» TOPOICKOM
cpeasl. Borpoc o 3ammre JeCHbIX HaCaXACHUM B 4EPTE ropoJa U 3a €ro npeaeiamMmu
SBJISICTCSI OHUM W3 CaMbIX aKTyaJbHBIX B cepe GhopMupoBaHHUS U OOECTICUCHUS
0e301acHoi U KOM(MOPTHOM Cpebl OOUTAHUS.

OpnHoil M3 caMbIX OCTPBIX HPOOJEM B COLMAIBHO-3KOJIOIMUYECKOM BEKTOPE
TOPOJICKOM CpeJllbl SIBJISIETCS HEOAHO3HAYHOCTh TI'PaJOCTPOUTEINBbHBIX pemeHuu. /1o
cux mop, (hakTUUeCKH, He OBLJIO pa3pabOTaHO HU €IUHON KOHIIENIIMH, KOTOpasi Obl
MO3BOJIsIIa 0003HAYUTH KPUTEPHH COLMAIBHO-IKOJIOTHUECKUX MpeoOpa3oBaHUil B
paMKax TEpPpUTOPUU MPOXKUBAHUS JHOAEH. AKTyalbHas TIpaJOCTPOUTENbHAS
npoOJjieMa 3aKJII0YaeTcs B TOM, YTO HET SICHOCTHU, YTO BKJIIOYATh B KPUTEPUH U
napamMeTpbl KOM(OPTHOCTH TOPOACKON Cpenbl, M TIOHATHS, Ha KaKOM JTare

IIIAHUPOBAHUSA U ITPOCKTUPOBAHUS HAYNHATD €€ CO3/IaHUC.
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Cpena oOuTaHus HampsSMyl0 CONPsDKEHAa C  COLMAIbHO-IKOJIOTHUYECKUM
aCIeKTOM, BeJlb UMEHHO JaHHBIM MapaMeTp HampsMyIo BIHUSIET Ha KOM(OPTHOCTh U
Oe3omacHOCTh mpoxuBaHus Hacenenus [5]. Cpenma oOWTaHWs SBISETCS IETOCTHOM
TEPPUTOPUAIIBHOM CHUCTEMOM, B COBOKYIIHOCTb KOTOPOM BXOIAT 3KOHOMHYECKHUE,
MOJIMTUYECKHE, COIIUAIbHBIE, KYJIbTYPHBIE U IKOJOTHUYECKUE ocoOeHHOCTU. MIMeHHO
3Ta COBOKYIMHOCTH BBINICTIEPEUUCICHHBIX ACIEKTOB 3aHMMAIOT OCHOBHOE MECTO B
dbopmupoBaHuU U obecrieueHun 0e30macHON U KOM(POPTHOU cpeibl OOUTAHMS.

OnHako MpUMEHEHHE COBOKYITHOCTH MHCTPYMEHTOB U METOJIOB IO COITMATILHO-
IKOJIOTHYECKON TPOoOIeMaTHKEe MOXKET HAMpsSMYyIO0 TOJBEpraThCsi U3MEHEHUSM TI0
NpUYMHE PA3HOCTH PAa3BUTHS Cpebl OOUTAHUS B 1IEJIOM. Tak, HAIpUMep, aHATU3UPYST
crenedb pa3putusi CCCP u coBpemennoit Poccuu, HaOmromaercs pe3kuil CKayok
UHTEpeca K 00pa30BaHMIO, MEAUIIMHE U TYpU3MY, KOTOPbIE B COBETCKOM T'OCYIapCTBE
UTpAJIM  POJIb BCIIOMOTaTEIbHOTO HWHCTPYMEHTAa IO OOECHEUYEHUI0 COLMATbHBIX
rapanTuii U Oyar, a B YCIOBHUSX COBPEMEHHOCTH — 3TO OCHOBHBIE DKOHOMHYECKHE
HMCTOYHUKH pab0OYMX MECT HaceneHus [6].

OpnHako JaHHbIE TpeoOpa30BaHUs HE 3aTPOHYJIH COLMAIBHYIO COCTABIIAIOMIYIO
pa3BUTHs, a, HA0OOPOT, MHOTOKPATHO NPEYMHOXKHIH, YBEJIMYHUB HKOHOMHUYECKOE
3HaYeHUE KOM(POPTHOCTU NMPOKUBAHUS B YCIOBUAX TOpO/Ia.

OrpomHyto pojib B (QOopMHUpPOBaHMM U obOecrieyeHUH Oe30macHON U
KOM(DOPTHOI cpenbl OOMTaHUS UTPAET IKOJOTMUYECKHM acleKT, KOTOPbIA YyuyeHble-
reorpagpl U HUCTOPUKH OTHOCSAT K BaxkHeWmed xapakrepuctuke. [Ipupoanbie
O0OBEKTHI, HAXOAIINECS B HEMOCPEJICTBEHHON OMM30CTH K TOPOJY, BBHIMOJIHSIOT HE
TOJILKO CBOIO OHMOJIOTMYECKYIO (DYHKIIMIO OYHMIIEHUS («IETKHe Tropoa»), HO |
ACTETUYECKYI0 (DYHKIIUIO, TEM CaMbIM YBEIMYMBAsS YKOHOMUYECKUE MOKA3aTeIu s
cpenbl obutanus. Tak, HanpuMep, TOPOJICKON MapK SBISETCS HE TOJBKO MPEAMETOM
JUIS TIPOTYJIOK M Pa3BJICYEHUM HACEJIICHUSI U TYPUCTOB, HO M HOCUT BaXKHEHUIIYIO
(GYHKIIMIO B OYUIIICHUH BO3/yXa U 3alUTHI OT IIyMa.

OueBugHO, 4yTO M (QopMUpOBaHUsI Oe€30MacHOM W KOMQOPTHON Cpenbl

oOuTaHUSA HCO6XOI[I/IMO BBIIIOJIHCHHUC Psda 3a1da4, K KOTOPbBIM OTHOCHUTCSA HC TOJIBKO
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colMalibHOE 00EeCIeYeHUEe HACEJICHUs] TEeMHU WJIM MHBIMU yCIIyraMHu, HO M CO3JIaHHE
PUPOTHON 3aIMUTHI OT PA3TUIHOTO POJa 3arpsi3HEHUH.

K skomornueckum MHCTpyMEHTaM U MeTofaM (OPMHPOBAHUS W OOCCIICUCHHS
0e301macHOM U KOM(GOPTHOM CpeIbl OOMTaHUS OTHOCSTCS CIICIYIOIIHNE O0OBEKTHI:

- «3eneHast TeppuTopus» (0OBEKTHl OOILIEro MOJIb30BAaHUS: NMapku, OyJbBaphbl,
JIECHBIC HACAKIICHUS W JIp.; OOBEKTHI 3aKPHITOTO WJIM YaCTHOTO TMOJH30BAHUS: J1auH,
YAaCTHBIN CEKTOD);

- «roiry0ast TeppUTOPHS» (BOIHBIE OOBEKTHI: NCKYCCTBEHHBIC BOAOXPAHIIINIIA,
MPYJbl, PEKU, 03€pa U Jp.);

- wraHamadTHas TeppuTopus» (reorpaduuecKkue IMPOCTPAHCTBA, B YHCIIO
KOTOPBIX  BXOMST HU3MEHHOCTH, BO3BBINICHHOCTH, CIIOCOOCTBYIOIIHE  WIIH
3aTPyIHSIONIUE Ty WA UHYIO IeATETHHOCTh YeJIOBEKa M3-3a CBOCH KOH(MUTYpaITHH).

B cBowo ouepenb, gaHHBIE OOBEKTHI MOTYT HMETh  Pa3IMYHYIO
0J1ar0yCTPOCHHOCTh U COIIMAIIbHYIO 3HAYUMOCTb.

K commanbHbIM HMHCTpyMEHTaM M MeTojaaM (OPMHUPOBAHHS U OOECICUCHUS
0e30macHO 1 KOM(POPTHOM Cpe/ibl OOUTAHUS OTHOCATCS CIEAYIOIINE OOHEKTHI:

- oOpazoBanue (OOKETHOTO U KOMMEPYECKOTO XapaKTepa);

- MeauIHa (OI0IKETHOTO M KOMMEPUYECKOTO XapaKkTepa);

- cnopT (4aCTHOTO, MacCOBOTO U MPO(PECCUOHATLHOIO XapaKTepa);

- cthepa Toprosum;

- 00BEKTHI HCTOPUYECKOTO U KYJIBTYPHOTO HACIICIUS;

- KyJIbTypa U OOBEKTHI KYJIbTYPHI;

-TYPUCTUYECKUE OOBEKTHI;

- OOBEKTHI OTJbIXA U JIOCYTA.

BrlimeniepedncieHHbIe  COIMANBHBIE W DKOJIOTMYECKHE AacIeKThl 10 CBOCH
IPUPOAC MOTYT OBITh COBMEIICHBI M BBITIOJHATH CMEXHbIE (QyHKImu. Ha ocHOBe
MIPEJICTABIICHHBIX MPUMEPOB MPOAHATU3ZUPYEM TEPPUTOPHUIO TOPOJICKOTO mapka. Tak,
0 CBOEH MpPHPOJEC TOPOJCKOH TapK BBIMONHIET SKOJIOTHYECKHE M COIHAIBHO-

pekpeanionubie GyHKIMU [7]. 3maHME BBICIIETO y4eOHOTO 3aBEICHUSI WU HHBIX

127



1II Mescoynapoonas nayuno-npakmuyieckas KoHgepenyus
«lIpobnemul obecneuenun dezonacnocmuy (bezonacnocmv—2021), 2. Yepa, Poccus

KPYIHBIX MYHUITUTAIBHBIX YUPEXKICHUM, OCOOCHHO C JJIUTEIHLHON UCTOPUEH, TaK XKe,
KaK ¥ CTapUHHbBIC YCaAbObI, UM K€ CIIOPTUBHBIE U TOPTOBbIE OOBEKTHI, KaK MPABUIIO,
Ha CBOEU TEPPUTOPUU UMEIOT 3€JICHbIC HACAKJICHUS U PA3TMYHbIC 30HBI OT/bIXA.

OcHoBHast (GyHKIHS TOPOJCKOW CPENbl, C COIMAIBbHO-IKOJIOTHUYECKOU TOUYKH
3pEHHUs, 3aKII0YaeTCs B MPEIOCTAaBICHUU BO3MOXXHOCTU YEJIOBEKY C MOJIb30M IS
CBOET0 JYXOBHOTO M (DPU3MYECKOr0 370pPOBbS NPOBOJAUTH CBOOOJHOE BpEMs BHE
KUJIOrO TIOMEIEHUS, JIMYHOTO TPaHCIOpTa, 3a CYET MCIOJb30BaHUS YAOOHBIX H
ACTETUYECKH HMHTEPECHBIX MapIIPyTOB IMEIIEXOAHOTO XapakTtepa (B TOM 4YHUCIE U
BeJIOMapuIpyThl) [8].

Takum 00pa3oMm, K TJaBHBIM KPUTEPUSIM  COIUATBHO-IKOJOTHUUECKUX
IPUHITMIOB (OPMHUPOBAHUS M oOecredeHus: O0e30macHOi U KOM(OPTHOW Cpembl
0o0UTaHUS OTHOCST ClIeyIOIIee:

- MHOI0OOpPa3HbIi XapakTep COLUANBHBIX U KOJIOTUYECKUX OOBEKTOB;

- 6€30IaCHOCTh COLUATIBHOIO U IKOJIOTUYECKOT0 XapaKTEePOB;

- UCIOJIb30BAHUE COIMATBHO-IKOJOTUYECKUX XaPAKTEPUCTUK CPelbl OOUTAHMUS
i obecriedeHnst KoOM(POPTHOTO MPeObIBaHMUS;

- CImOCOOHOCTh HACENICHHWS aJanTUPOBATh CBOM TOTPEOHOCTH COTJIACHO
BO3MOXKHOCTSIM Cpelbl OOMTaHUS C YHUKAJIbHBIM YUY€TOM TMOTpeOHOCTEH U
AKOJIOTMYECKOTO  pa3HooOpasusi, 0e3 HapylieHuss TpeOOBaHUN  COLUAIBHO-
AKOJIOTUYECKON COXPAHHOCTH.

OrpoMHyr0 pojib B (QopMHUpOBaHUM U oOOecriedyeHUHu Oe30macHOr W
KOM(DOPTHOIM Cpenbl OOUTaHUSI UTPACT ICTETUUYECKAs COCTABIISIONIAs. DCTETUKA, TI0
CBOEH MpUpoe, HANPIMYIO BIMSIET HA 3aMHTEPECOBAHHOCTh U MPUBJICKATEIBHOCTD
TOW WJIM WHOM TUIOMIAH, KOTOpas BBIPaXKAaeTCsl B BEIOOpPE MECTa MPOKUBAHMS, MECT
paboThI U OTJbIXA, PA3MEIIEHUH TOPTOBBIX U PA3BIEKATEIbHBIX IIEHTPOB, a TAKXKE €€
o0111ast MPECTUKHOCTb.

CootBercTBeHHO, I d(dexkTuBHOrO (popmMuUpoBaHUs ©  OOECTCUCHUS
0e30macHO U KOM(POPTHOI cpeibl OOUTaHUS CIEAYET MPUIEPKUBATHCS CIIECTYOUTUX

ACIICKTOB:
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- co3gaHue OOIIECTBEHHBIX MPOCTPAHCTB OTKPBHITOIO XapakTepa C IEJbIO
pa3MeleHus 0ObEKTOB Pa3BICUCHHS U OTAbIXA;

- COXpaHEHHUE ICTETUIECKON MPHUBICKATEIHHOCTH TOTO WJIM HHOTO 00BheKTa 0e3
HapylIeHUsI UCTOPUKO-KYJIbTYPHOM LIEHHOCTH;

- MPOBEACHUE KYJIbTYPHO-MACCOBBIX MEPOIPHUATHI B YCIOBHUSIX OTKPBITHIX
NPUPOJIHBIX TUIOMIAZOK (C LENbI0 CHATHUS 3arpyKEHHOCTU C LIEHTPAJIbHBIX PalOHOB
ropojia U MEePeHOCOM ee Ha mnepudepuiiHyto 4acTh, a TaKXKe YCHJICHUS HHTEpeca
HACeJICHUsI K COIMAJIbHOM KU3HU CPeibl OOUTaHUS);

- CO3/IaHM€ €IMHOTO MapHIpyTa ABUKEHUS MO TOPOIY, KOTOPBIA OyAEeT UMETh
Ha CBOEU TEPPUTOPUHU 3€JICHBIC HACAKACHUS U oOpaMJyieH IpeAMeTaMu U 00bEKTaMHu
APXUTEKTYPHI.

Takum 06pazom, COlMAIBHO-IKOJIOTHYECKasi MpoOieMaTrKa SBIsSETCS OCHOBOM
co3nanusi d¢PekTuBHOTO BeKkTOpa (opMHUpOBaHUS U oOecreueHHus Oe30MacHOU M
koMdopTHOI cpensl oOutanusa. be3zonmacHas u komdopTHas cpega oOUTaHUS
ABJISIETCSI TapaHTHUEW YCIEIIHOTO pa3BUTHS 4YenoBeka. [IpaBunbHO mOmOOpaHHAS
KOHIICTIUSI  COIMAJIbHO-IKOJIOTUYECKUX  ACHEKTOB  IO3BOJISIET  MOJJIEPKUBATH

MOJIOKUTENbHBIN (HOH 0€30MaCHOCTH U KOM(DOPTA KU3HEACSITEIIBHOCTH HACETICHUSI.

Paboma evinonnena 6 pamxax [panma Ilpesudenma Poccuiickou ®edepayuu 0ns
20Cy0apcmeeHHOU NOO0ePAHCKU MON0ObIX poccutickux yuénvix MK-788.2020.6.
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OBECINEYEHUE 3KOJIOTHYECKOM BE30IACHOCTH
AEATEJBHOCTU XJUIEBOIIEKAPHOI'O ITPOU3BOJACTBA

Hlernunkuna FO.B., Kycosa U.B.

DI'FOY BO «Yumckuii cocyoapcmeennviii a8UAYUOHHBLL MEXHUYECKULL
yHugepcumemy, 2. Yea, Poccuiickas @edepayus

B Hacrosmee BpeMs TUINEBas MPOMBINUICHHOCTh SBISETCS OIHOW W3
NEPCIEKTUBHBIX OTpaciell MPOMBIIUICHHOCTH. YUWTHIBAs BCE BO3PACTAIOIINE
3ampochl  MOTPEOUTEICH, MPOM3BOAUTEIIM  JOJDKHBI  BBITYCKAaTh  OOIIMPHBIH
ACCOPTUMEHT TOBAapOB W CO3/IaBaTh HOBBIC MPOAYKTHL. VHTeHCHBHasi 00paboTKa U
OonbpiIoON 00BEeM MepepadaThIBAEMOr0 ChIpbS OO0YCJIOBIMBAIOT TMOTEHIIMAIBHOE
BO3JICHCTBUE HA OKpYKarolyto cpeay [1]. YV GosibIIMHCTBA MUIIEBBIX NPEANPUITHI
OTCYTCTBYIOT CHCTEMBI 3allIUTHl OKPY’KAIOIIEH Cpe/ibl. Y CTAaHOBIIEHO, YTO OJHHUM U3
HETaTUBHBIX dakTopoB JESITeTbHOCTH XJ1e00TMEeKapHBIX IPOU3BO/ICTB,
BO3JICHCTBYIOMMM Ha OKPYXKAWOIIYI0 CpEmy, SBIACTCS TIPOIECC BBIMECUYKH,
COTPOBOXKIAIONIMICS  BBIJCICHUEM  a’pO30JIbHBIX  YACTHIl, Ta30B, IMapoB.,
3arpsI3HSIIONIMX aTMOC(HEPHBIA BO3AyX. B CBS3M C 3TUM, OYMCTKA BEHTHIISIITAOHHBIX
BEIOPOCOB OT BPEIHBIX BEIIECTB SIBJISETCS OJHUM W3 TMPHOPUTETHBIX MEPOTPHITHH,
TOBBITIAFOIINX IKOJIOTHIECKYIO 0€30MaCHOCTh MPEITPHSITHSL.

Ha ocHOBaHWM BBINIEU3IIOKEHHOTO, PACCMOTPEHUE MTAHHOW TEMBI SIBIISCTCS
AKTyaJIbHBIM.

[lenpro maHHOW PAaOOTHI SBISETCS pa3padOTKa MEPONPHUITHHA TIO CHIDKEHHUIO
HETaTHBHOTO BO3JICHCTBHUSA XJIEOOTIEKapHOTO TPOU3BOICTBA HA aTMOC(EPHBII BO3IYX.

[TumeBast MPOMBIIIUIEHHOCTh, B OTJIWYHE OT JIPYTUX BUIOB MPOMBIITUICHHOCTH,

HE OTHOCHUTCSI K OCHOBHBIM 3arpsi3HUTEIISIM aTMOC(EPBI, OJJHAKO BHIOPOCHI MUIIEBbIX
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IPOM3BOJICTB HEOJIArOMPUATHO JEHCTBYIOT Ha OKpyXaromlyr cpeny. CTpykTypa
OCHOBHBIX OTpacyieil B 00IIEeH CTPYKType POCCHUUCKON MUIIEBON MPOMBIIUICHHOCTH

n300pakeHa Ha puc.l.
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PMC. 2 I[I/IHaMI/IKa BbIGpOCOB SanHBHSHOH_II/IX BCIICCTB OT CTaI_[I/IOHapHI:IX UCTOYHHUKOB I10 BUJaM
SKOHOMHUYECKOU IEATENbHOCTH 10 PP

B cymmaphpiii 6aaHc BBIOPOCOB 3arpsi3HSIIONIMX BEIIECTB OT CTAIIMOHAPHBIX
uCcTOYHUKOB B 2019 romy BKiaag BHECIM M MPOU3BOJICTBA NUILEBBIX MPOAYKTOB B
pazmepe 207,6 Tbic. TOHH [2].

bananc BXOJIHBIX W BBIXOJHBIX MATEpPUAIBHBIX TOTOKOB BO3JCUCTBUS

XJIEOOMEKapHOro NPEANPUATUS IPEACTABIIEH HA PUC. 3.

Bridpocsr 36.4 1/Toa, B T. *L.:

-Aryunas neute— 15,0 m/zod;
-ayemanvoezuo— 0,744 m/z00;
—amanon— 20,65 m/200;

-yievernas kucaoma— 0,00002 m/zo0.

XnebomekapHoe
IPOH3BOICTBO —>

Jf A 4

Boga

>

JneKkTpo-
3HEpPTHA

OT1x0aBI, B T. L.: Copocel, B T. "1.:
- I knacca onacrocm; -g38elieHHbIe gelljecad;
- Il xnacca onacrocii; -HCUPBL;
- IV xnacea onacvocni; -XTIK;
- V kaacca onacrocmu. -EIIK;
-X70pUob;
-cvasgamei;
-o00ljee Heeaezo.

Puc. 3. O6o0uieHHas cxeMa MaTepruatbHOro 0alaHca BO3IeHCTBUS XI1e00MeKapHOro MpOU3BO/ICTBA
Ha OKPY’KaIoOIIyI0 Cpey

N3 mnpencraBieHHBIX JaHHBIX (PUCYHOK 3) BHIHO, 4YTO €XKETrOJHO OT
XJIeOOMEeKapHOTO MPOU3BOACTBA B aTMoc(epy nocTynaeT 36,4 TOHHBI 3arps3HSIONINX
BelIeCTB. XJieOoneKkapHble MNPEeanpUsaTUs BbIOpackiBaloT B aTMocdepy BpeaHbIe
BEILIECTBA B CIEAYIOIIEM COCTABE:!

- My4Has [bUIb [PU IPUEME, XPAHEHNUH U TIOATOTOBKE CHIPHS;

- TMapbl 3TUJIOBOTO CIUPTA U YIIEKUCIOTO Ta3a Npu OPOKEHUHU TECTa;

- Hapsl 3TWIOBOTO CHUPTA, YKCYCHOM KHUCJIOTBHI M albJETUJ0OB IPHU BBIICUKE,

OCTBIBAaHWH U XpaHEHUH XJI€O000YI0UHBIX U3nenui (puc.4).
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cnupT KMCnoTa  anbaerng nbiib

Puc. 4. BanoBsle BEIOPOCHI 3arpsA3HAIONINX BEIIECTB, 00pa3yIolIrecs B pe3ysbTaTe AesITeIbHOCTH
XJ1eO0NEeKapHOro MPOU3BOJICTBA TP UCIIOIb30BAHNH PA3JIMUHBIX BUJIOB CHIPbS

AHanu3upysi JaHHblE pUCYHKa 4, BHUJHO, 4YTO HauOOJbIIEe BIUSHUE Ha
3arpsA3HEHHUE BO3/yXa OKa3bIBAET ATHJIOBBIM CHUPT MPU HUCIOJB30BAHUU PIKAHOTO
copra MyKd Mc,p.on=7,992 T/ron, a HAaMMEHBIIMA BKJIAJ OT MYYHOH IBUIM TIPH
VICTIOJIb30BAHUH NIIEHUYHON MYKH My i =0,1272 T/TOA.

[IpropUTETHBIMU  3arpsi3HSAIONIMMH  BEIIECTBAMH,  BBIJICISIONIUMUCS B
atMocdepy B Mpolecce IeATeIbHOCTH XJIeOONEKapHOro MPOU3BOJCTBA, SBIISIOTCS
My4Hasi TbUIb, Mapbl 3THUJOBOTO CIMUPTA, aleTadbleruj, YKCYCHas KHUCIIOTa,
KOTOpbIE HE OUMINAIOTCS HAa NPEANPUATHH CHUCTEMAMHU aCHUpalMd U OYUCTKHU
TEXHOJIOTMYECKOTO Bo3ayxa [3].

B pabore ObL1 mpoBeneH pacueT IUIAThl 3a HETaTMBHOE BO3JCHCTBHE Ha
atMocdepy, pe3yibTaThl pacueTa MpecTaBieHbl rpaduuecku (puc. 5).

Kak BugHo u3 pucyHka 5, HauOonbIIMK pa3Mmep IUIaTbl 32 HEraTUBHOE
BO3JICHCTBUE Ha aTMochepy NPHUXOAUTCS Ha BBIOPOCHI YKCYCHOM KHCJIOTBHI M
areTalbJeTuaa.

Ha ocHoBaHMM BBIIIEU3IOKEHHOTO, JUISi CHM)KEHUSI OpPraHU30BAHHBIX
BBIOPOCOB  3arpsI3HSIONIMX  BEIIECTB  XJICOOMEKapHOTrO IPOM3BOJICTBA  Oblia
CIIPOCKTUPOBAHA CUCTEMa OYUCTKHM BO3JlyXa OT MPUOPUTETHHIX 3B (My4Has MbuUIb,

aleTaibAeru, TaHOM).
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Puc. 5. Bknan 3arps3Hsomux BEMIECTB B pa3Mep IJIaThl 32 HETaTUBHOE BO3/ICHCTBUE HA aTMOCchepy
OT JESITENLHOCTH XJI€00MEeKapHOTO MPOU3BOICTBA

[IpoBenennsiii ananu3 HJIT, natenTHas npopa®oTka M aHAIU3 COBPEMEHHOMN
JUTEPATYPbl II03BOJIMI  BBIABUTH OCHOBHBIE TEXHOJIOTMYECKHE PEIICHHS 110
CHUKEHHUIO AaHTPONOIE€HHOTO BO3JEHUCTBUS XJIE€OOMEKapHOro MPOU3BOJCTBA HA
atMocdepy. bbuto  momoOpaHo ouucTHOe O0OpyAOBaHWE W pa3paboTaHa
TEXHOJIOTMUYECKasl CXeMa OUUCTKH BBIOPOCOB.

Tax, Ha I aTane nns npeaBapuTenbHON IpyOO OUUCTKH BBIOPOCOB OT MYUYHOI
IBUTM TPEJUIaraeTcsl UCIOJIb30BaTh LUKIOH, KOTOPBIM YJIOBUT KpYIHbIE (Ppakuuu
myuHoi mbum (60-150 mxm). Ha II srame ouyuctkn HE0OXOAMMO YCTaHOBHTH
pykaBHbIM pUIBTP ¢ 3(PPEKTUBHOCTHIO OUUCTKH 90%, KOTOPBINA TOOUYHUCTUT BHIOPOCHI
oT MenkoaucnepcHou neutk. [anee, Ha III aTane ouncTky BEIOPOCOB MPETYCMOTPUM
ylaJleHue OpPraHUYEeCKUX COEIUHEHUH (aleTalbleruaa, 3TUIoBOro cmnupra). s
3¢ (PEeKTUBHON OYMCTKU BHIOPOCOB OT ITUX BEIIECTB MPEIJIaraercs HCIOJIb30BaTh
OnopuIbTp, TaKk Kak OMOXMMHYECKHMH METOJl OYMCTKH HE 00pa3yeT BTOPHYHBIX
3arpsi3HEHUH U SBISETCS YKOJIOTUIECKH 0€30MaCHBIM.

[Ipouecc ~ OMONIOrMYEecKOW  OYMCTKM  OCHOBAaH  Ha  CIIOCOOHOCTH
MUKpPOOPraHU3MOB HCIIOJIb30BaTh 3arpsA3HSIONIME BEUIECTBA B Kaue€CTBE MCTOYHUKA
yraepoja u 3Hepruu. KoHTakTHpysl ¢ OpraHM4ecKUM BELIECTBOM, MUKPOOPTAHU3MBI

OKHUCJIAKOT €10 OO0 YITICKHUCIIOrO ra3a 1 BOAbI.
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OuniraemMplii  Ta30BbIM MOTOK (QUIBTPYETCS B YCJIOBUAX MPSMOTOKA C
OpolIaeMoOi KHMIKOCTBIO, COJepXkalllell nuTareiabHble BellecTBa. Boma mnocine
OouopunbTpa COACPKUT OHOAKTUBHBIE KOMIIOHEHTHI, IOATOMY II€JIECO00pa3HO
YAAIUTh HEPACTBOPHUMBIE NPHUMECH C IOMOINBI BEPTHKAIBHOIO BTOPUYHOIO
OTCTOMHHUKA U MOBTOPHO MCIOJIb30BAaTh OUUIEHHYIO BOAY JUIsl OPOLLEHUS.

Takum oOpasom, mnpeanaraemMas TEXHOJOTUSI OYHMCTKHM BBIOPOCOB  OT
IPUOPUTETHBIX 3arpsA3HSIONIMX BEIIECTB BKIIOYAET B €e0S LMKIOH, PYKaBHBIN
bunbTp, OMOPUIBTP U BTOPUYHBINA OTCTOMHUK. [IpuHIMNUANbHAS TEXHOJIOTMYECKas

cXeMa OYMCTKU BBIOPOCOB XJIEOOTIEKAPHOTO MPEAPUATHS TIPE/ICTaBlIeHa Ha puC. 6.

4

Ly 1 £
e i Jats 50
B—
-2 -3
1
by v I
1T g @ H.\_!)
i

v

I — 3arpsasuénnblii Bo3nyx; II — ynoBnennas meuib; III — Boma; IV —3arpsasHénnas Boma; V —
ounnienHas Boga; VI — nuam. K1-K3— xomnpeccop; by — 6ynkep; P®O— pykaBusiii punstp; HI —
neHTpoOexHbIi Hacoc; Bd— ouodunbtp; E— emMkocTh; BO— BTOpUYHBII OTCTONHHUK.
Puc. 6. IlpunnunuanbHas TEXHOJIOTMYECKasi CXeMa OYUCTKH BEIOPOCOB XJI€OOMEKAapHOTO
IIPOU3BOJCTBA

3anpuiéHHbii Bo3ayx (I) ¢ momompio kommpeccopa (K-1) TanreHnuanbHO
BBOJUTCS B InMHIApuueckuid nukioH (L) yepes BxonmHo# marpyOok. B ammapare
dbopMupyeTCs BpaIIArONINIICS MTOTOK T'a3a, HAIIPABJICHHBIA BHU3, K KOHMYECKOW 4acTu
anmnapara. OuibTpanus 4acTull nbuiu aucnepcHocTbio 30-100 MKM MPOUCXOAUT MO
BIIMSHUEM IIEHTPOOEKHOU cuibl. B pesynbrare, 4yacTUIbl TBUIM TPHUIATAOT K
CTEHKaM IUJIMH/IPA U OMYCKAIOTCSl B KOHYC MbIJICOTBOAUTENS.

VYnosnennas neuib (I) U3 KoHyca BeIBoguTCS B OyHKep miia coopa neuin (Bby)

4cpe3 IMBUICBBIBOAAIICE OTBCPCTUC, a BO3aYyX C Oojlee MEJIKUMU qacTuaMu
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(mucnepcHocThio  15-30  MKM) BBIOpAChIBAETCS 4Yepe3 BBIXJIOMHYIO TpyoOy,
3AIMIIEHHYIO CIECIHATIbHBIM KOJIMAakoM (JaHIa UM YJIUTKOM, KOTOpas H3MEHSET
HaIpaBJIeHUE OTOKA OYMILIEHHOI'O BO3/1yXa.

Jlanee 3ambUIEHHBIA BO3QyX, ¢ momolubio kommpeccopa (K-2) momaercss B
HIDKHIOIO 4acTh Kamephl pykaBHoro ¢uinbtpa (P®D), u mocrymnaer BHYTpb PyKaBOB.
OuibTpysICh Yepe3 TKaHb, BO3AYX MPOXOAUT B MbUICOCAAUTENBHYIO KaMepy U uepes
OTKPBITBIN BBIMYCKHOM KJIallaH BBIXOJAUT U3 HeE, IMOCTymas B Ta30MpOBOJ.
[IpuieynaBiaBaHue MPOUCXOAUT B JIBA 3Tala: YaCTULBI NbUIM OCeAaroT B OyHKep 3a
CYET H3MEHEHMS HalpaBJEHUs IIOTOKAa BO3/lyXa, OCTATOK YacTUI[ OCEJaeT Ha
MOBEPXHOCTH (UIBTPYIOMUX PYKaBOB. OUMINEHHBIN OT MBLIM BO3AYX BBIXOJUT U3
bunpTpa uepes marpyOok. OceBmias Ha BHyTpeHHeH moBepxHoctu mhUIh (1)
BbIBOIUTCA B OyHKep (By).

JUist nanpHeneil O4uCTKH BBIOPOCOB, COAEpPKAIIUE OCTATKUM MYYHOU MbLIU U
OpraHMYeCcKUEe BEILECTBA, 3arps3HEHHBIA BO3yX C mnomollbio kKomipeccopa (K-3)
nogaeTcss B koprnyc omodpunstpa (bD), rae on npoxoaut vepe3 OUODHIBTPYIOIIHIA
CJIOW, COCTOSAIIUN W3 JPEBECHON CTPYXKKH, Ha CJIOAX KOTOPOH MMMOOWMIIM30BaH
KOHCOPIIMYM  MHKPOOPTaHU3MOB-IEeCTPYKTOpoB. HeoOxommmass st mporiecca
ounctku Boja (III) moctymaer B emkocth (E), u3 xoTopoil nmogaercss B OMOPUIBTP
JUTS1 OPOIICHUSL.

[Tocne OuodmibTpa BOJa MocTymaeT BO BTOpUYHBIM oTcToMHUK (BO) s
3a/iep>KaHusl B3BEIIECHHBIX BEIIECTB, MPEICTABISIOMIUX COOOM YacTHIBI OTMeplIen
Oouosiorndeckoi mieHku. [loa mericTBUEM rpaBUTAIIMOHHON CHJIBI YAaCTHIIBI OCEIAI0T
Ha qHO oTcToiHuKa (VI). Janee ounimeHHas Boja ¢ nmomoibio Hacoca (H-1) BHOBB
nogaetcs B éMkocTh (E) st opomieHusl.

BoimonnHeH pacder MarepuaigbHOrO OanaHca pa3pabOTaHHON TEXHOJIOTUU
OUYMCTKH BBIOPOCOB XJIEOOMEKAPHOTO MPOU3BOJACTBA, MO pE3yJibTaTaM KOTOPOIo
BBISIBJIEHO, YTO TPU HCIOIB30BAHUM JAHHOW TEXHOJOTUU OYHUCTKU BBIOPOCHI

cokpatarcs Ha 36,3 1/ron. [1pu aTom, 14,9 T/ron ylIOBICHHON ITUKIOHOM U PYKaBHBIM
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GUIBTPOM MYUYHOU MBUIM MOXKET OBITh MCIOJIB30BaHO HA KOPMOBBIE 11€JTH, & TAKXKE B
KaueCTBE MYUKHU.

Takum 00pazom, mpeIoKEHHAsT TEXHOJOTHUS OYUCTKHA BBHIOPOCOB MO3BOJIHUT
CHU3UTH KOHIICHTPAIIMIO 3arPSI3HSIONINX BEIIECTB 10 YCTAaHOBJICHHBIX TpeOoBaHui. B
pe3ynbTaTe CHU3UTCS HETaTUBHOE BO3JEHCTBHE XJIEOONMEKAPHOIO MPOM3BOACTBA Ha
aTMOC(EpHBIA BO3IYyX, YTO NOATBEPKAAET LEIECOO0PA3HOCTh pa3padOTaHHBIX
MEPOIPUATHH.
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IKOJIOT'HYECKOE COCTOSHHUE U METOJ PEKYJIbTUBALIUH IIOYB
B YCJOBUAX BO3JAEUCTBUA TEXHOI'EHHOI'O I'AJIOI'EHE3A

"?Hocosa M.B., 'Cepeauna B.II.

i o o o o
Hayuonanvnwuii uccneoosamenvckuil Tomckuii 20cyoapcmeenHblil yHUgepcumem,
Tomck, Poccuiickas @edepayus

2 .
Axyuonepnoe Oowecmeso « Tomck HUIIUnegpmsb, Tomck, Poccutickas @edepayus

[TpakTHuecku KaXkKabplid Pa3iuB ChIpOil HEPTU COMPOBOKAAECTCA MOCTYIUICHUEM
B DKOCUCTEMY JIETKOPACTBOPHUMBIX COJIEH, KOTOPBIE B PA3JIMYHOM COOTHOLIEHUHU C
OpraHUYecKOil YacThl0 HEPTH HAXOAATCS B IUIACTOBBIX JKUAKOCTAX [1-5]. Owar
MAaKCHUMAJIBHOTO 3arpsA3HEHUs MOJUIIOTAHTAMU OTMEYAETCs B IIOHMIKEHHBIX y4aCTKax
penbeda (moiimax pek, aenpeccusx). B mepuon BeceHHero maBojka HaOIOJaeTCs
BHyTpWIaHIIIAPTHOE (BHYTPUIIOUBEHHOE) IepepaclpeiieiecHue  TEeXHOTCHHBIX
KOMIIOHEHTOB 3arpsA3HAIOIIMX BEIIECTB U PA3BUTHE BTOPUYHBIX 0YAroB 3arpsA3HECHUS

yrieBojopoagaMu  HeTH U JIETKOPAaCTBOPUMBIMU  cosisiMu.  Jlokamuzarus
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3arpsi3HUTENE B KOHEYHBIX 3BEHBSIX TCOXMMHUYECKH COMNPSIKEHHBIX JaHIIIA(PTOB
MOJKET CI0cOOCTBOBATh OOPA30BAHMIO JIOKAIBHBIX TEXHOI'C€HHBIX aHOMAJIN.

Llenpr0 HACTOSLIErO HMCCIENOBAHMS SIBISETCS BBISBIEHHE OCOOEHHOCTEH M
HKOJIOTUYECKUX TMOCIEACTBUM TEXHOI€HHOM TpaHC(POpMallUU JIETKOPACTBOPUMBIX
cojiel B TMOYBAaX MONMEHHBIX 3KOCHCTEM B YCIOBUAX JIOKAJIBHOTO 3arpsi3HEHUS
HE(THIO 1 MUHEPATM30BAHHBIMU KUAKOCTIMHU.

HenocpeacTBeHHbIMU OOBEKTAaMH  JTAHHOTO MCCIIEAO0BAaHUS MOCIYKUIU J1BA
NOJIHONPO(HUIIBHBIX TOUYBEHHBIX pa3pe3a, 3aJI0KEHHBIX Ha pa3iiuBe cbipoil HeQTH (4 -
MECSYHOM JaBHOCTH) HAa OJAHOM U3 y4acTKOB TeppuTopuu COBETCKOTO HEPTSIHOTO
MecTOpokJieHus. JlaHHBI Y4YacTOK pacmoyioKeH Ha JieBoOepexbe pexku OOu B
LIEHTPAJbHOM dYacTh NOMMBI. MccienoBanue 3arps3HEHMS IPOBENCHO IIyTEM
3aKJIaIKU pPa3pe30B OT DJMMIEHTpa 3arpsi3HeHuss k mnepudepun (P-1, snuneHTp
3arpsizHeHusi, P-2, B 3 M. OT 3nUIIEHTpa 3arpsi3HEHMs] — UMIIAKTHAs 30HA). B cBs3M C
HapyLIEHUEM IIOYBEHHBIX TOPHU30HTOB M HEBO3MOXXHOCTH MX JUArHOCTUKH BCE
oOpasiel HeTe3arps3HEHHBIX MOYB OTOMpanuck mnociorHo (0-10, 10-20, 20-40 u
T.A1.). DOHOBOM NOYBOM MOCIYXWIAa aJUIFOBUAJIbHAsA CEPOryMycoBas THIIMYHO-
riieeBarasi CpeJlHe MeJKas TSKEJIOCYIVIMHUCTAsI 10YBa.

B oriauune or (OHOBBIX MOYB B TEXHOTCHHBIX IIOYBAX IO/ BIHMSHUEM
HE(TSAHOIO 3arpsI3HEHUS TPOUCXOAUT HAKOIUJIEHUE JIETKOPACTBOPUMBIX COJIEH, O YEM

CBUIACTCIIbCTBYCT BCIIMYHHA IIJIOTHOT'O OCTATKa (Ta6n1/1ua 1)

Tabnuya 1
Pe3ynpTarel aHanm3a BOOJHON BBITSKKU

OnuueHTp paznuba HeGTH (0-20 cm)
IInoTHEBIN ocTaTOK 0,29-1,2 %
Crenensp 3acoyieHus Cnabo3zacosieHHas
Tun 3aconenus (10 aHHOHHOMY COCTaBY) CynbhaTtHblit
Tun 3aconenus (1o KAaTHOHHOMY COCTaBY) Harpuessiit
XUMHU3M coen CrnaOblil-cuITbHBIN
NwmmakTtHas 30Ha (0-20 cm)
ITnoTHBIN OCcTaTOK 0,18-0,87%
Crenens 3acoyieHus Cnabo3zacosieHHas
Tun 3acosnenust (10 aHHOHHOMY COCTaBY) CynbhaTtHblit
Tun 3aconeHus (M0 KATHOHHOMY COCTaBY) Harpuessiit
XUMHU3M coseit CnaOpbrit
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CeporymycoBasi THUIIMYHO-TJIEEBATasl CpPEIHE MeEJIKas THKEIOCYTIIMHUCTAs
nouBa (QoH) pacmoyiokeHa B LEHTPAIbHOW YacTH TMOWMBI M  3ajUBaeTCA
naBOJAKOBbIMU Bogamu He dacTto. Coxepxkanue C,,r MOXKHO Ha3BaTh BBICOKUM —
5,37%. Buusz mo mpodumo, cogepxkanue C,, nocrenenHo cHwxkaercs 0,17% B
ropusonte IIIC;,. Peaknus pH no nmpoduito kuciasi ¢ 3aKkOHOMEPHBIM BO3PACTAHUEM
K HIWKHUM IOYBEHHbIM ropu3oHTaMm (pH,.,=4,6-5,2).Cymma OOMEHHBIX KaTHOHOB
Ca™ u Mg”" B BepxHeM ropusonte cocrasisier 25, 70 mr - 5k8/100 T OUBBI, YTO
OoOyCJIOBJIEGHO  TOBBILIEHHBIM  COJEpPKAaHMEM TymMyca U 0ojiee  TAXKEIbIM
rpaHyoMeTprUeckuM coctaBoM. Ilpu stom gomst Ca’” mpesbimaer momo Mg
IPaKTUYECKHU B 4 paza.

Cymma coneil B xeMo3eMax B HamOoJjee COJCHACHIIICHHBIX TOPU30HTaX MOYB
(0-20 cm) Bapeupyet B mmpokux mnpenenax (ot 0,29 no 1,2 %), uro o0ycioBiIEHO
AKKyMyJISIIUEH coJied B TOHWIKEHUSIX MHUKpopenbeda MecTHOCTU. XIIOpUI-UOH
o0nazaeT BBICOKOW MHUIPALMOHHONW CIOCOOHOCTBIO, a IMOTOMY, Kak BHJHO U3
NPE/ICTaBIICHHBIX JIAHHBIX, XJIOP MUTPUPYET BHHU3 MO MOYBEHHOMY MpPOQUIIO0 U HE
3ajep>KuBaeTcsl B Kopueoouraemom cnoe. Ero makcumym 3adukcuposan B cioe 20-
40 cM, KaK B SIIUIEHTPE pa3inuBa HEPTH, TaK U B 3 M. OT SMUIIEHTpa pa3anuBa HETH.
[Ipy 5TOM T1OYBBI JAHHBIX YYACTKOB HE CIOCOOHBI BEPHYTCS K HCXOJHOMY
COCTOSIHAIO, OYEBHUJHBIM  CTAHOBUTCA HEOOXOAUMOCTb  pa3pabOTKU  HOBOU

TCXHOJIOTUHN PCKYJIbTUBAIIUN TCXHOI'CHHO-34COJICHHBIX ITIOYB.
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COPBIIMOHHASI OYNCTKA ITOUYBBI OT HE®TE3ATPSI3BHEHUM
Honosa H.H., AxTamos P.I'.

@I'FOY BO I[lemepbypeckuii 20cy0apcmeenvlii yHusepcumem nymeti cOoOueHus.
Hmnepamopa Anexcanopa I, e. Canmxk-Ilemep6ype, Poccuiickasa ®edepayus

ExerogHo cimydaroTcsi aBapuM € pa3iuBaMH  HEPTENPOIYKTOB  Ha
KEJIE3HOJOPOKHOM TPAHCIIOPTE, B PE3yJbTaTe€ KOTOPBIX 3arpsA3HSAIOTCS OIPOMHBIE
IJIOIA]IU TTOYB.

IIpy mraHupOBaHUU MEPONPUATHI IO JIMKBUIAALUU [OCIEACTBUM 3arps3HEHUA
no4B HePTENpPOAYyKTaMH, BO3HUKAET TJaBHBIA Bompoc: - Kak o4MCTUTH MOYBHI?
Hawnbonee nonmynspabiM U 3)PEKTUBHBIM CIIOCOOOM SIBJISIETCSI COPOITMOHHAS OYHCTKA
MOYB OT HedTe3arpsA3HEeHU.

CopOentbl HE(DTENPOAYKTOB — ATO BEIIECTBA, KOTOPHIC MPEIHA3HAYCHBI IS
pa3MelleHus, cOopa U YHUUYTOKEHHs 3arps3HEHUM, B pe3yJbTaTe pas3iuBa HEPTU
BCJIEJICTBHE HEIITATHBIX cuTyanui. HedTsiHbie cOpOEHTHI MOJpa3ieaioTcs Ha JBa
BUJIA: CBSI3bIBAIOIIME U aOCOpOUpYIOIIKE.

Casi3bIBaroIe COPOEHTHI B PE3YJIHTATE B3aUMOJIEUCTBUS ¢ HEDTENPOAYKTAMHU
00pa3yroT BSI3KOBATyI0, KJICHKYI0 MacCy, HO OHHM OYEHb CIIOKHBI B JIalIbHCHIIICH
YTUWJINU3ALMU U OTHEomnacHsl [ 1, 2].

AOGcopOupyrormme cCoOpOSHTBI COOMPAIOT 3arpsi3HUTENh, 3aMUPAOT UX BHYTPU
ce0st ¥ He BBIJCISIIOT 00paTHO.

I[lo cnocoOy  peiictBus st cOopa  He(TENpPOIYKTOB  COPOEHTHI
NOJIPA3JIEISIOTCA:

ouonornyeckue (OaKTEepuu) - B3aMMOJIEHCTBYIOT TOJIBKO C OMNpPENEIEHHBIMU
3arps3HuTEsIMU. [Ipomecc OYMCTKM MEIUICHHBIM, OYMCTKAa HE HJcalbHas, a e€
MOCJIEICTBUSA IJIOXO U3YUYECHBIL;

MUHEpaJbHbIE — JOCTaTOYHO OOJbIIas Macca, UX TPYAHO IEPEBO3UTH U

INPUMCHATBb, TaAKXKXE JOCTATOYHO CJIOXKHBI B YTHIIM3AIlMM, TaK KakK BIIMTAHHBIN
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3arpsi3HATENIb MOXKET BBITEUb OOpaTHO. MUHEpaTbHbIE COPOEHTHI JTOCTATOYHO
JIeTIIeBbIe, HO MX IPUMEHEHHUE W YTIIIH3aIus TpeOyeT OOJIbIINX 3aTpar;

CUHTETUYECKHUE MaTepuaibl — JAEHUCTBYIOT MO NpHHIUMNY TyOku. OHU OYCHB
JeTKHUEe, HO TpH 3TOM OOBEMHBIE M TpPeOYIOT py4YHOro mnpuMeHeHus. JlaHHbIE
MaTepHaIbl BOUTBHIBAIOT B c€0sl OTPOMHBIC 00BEMBI BPEIHBIX BEIICCTB M JOCTATOYHO
JIETKO BO3BpAIIAlOT €ro 00paTHO TP HEOOJBIIIOM JaBieHUH. HecMoTps Ha TO, 9TO
MHOTOKPAaTHOE HCITOJIb30BaHUE 3aJICKIAPUPOBAHO B IMPAKTUKE TUIOXO MPUMEHUMO,
9TO CBS3aHO C BBICOKMM 3arps3HEHWEM TEXHUKHM W HHU3KOH BO3MOXKHOCTBIO
BIIUTHIBAHUS. YTUIU3AIMS MaTEPHAIOB JOPOTOCTOSIIass W OYEHb CIIOXKHAs,
MaTepHalIbl TUIOXO XPAHATCS MOCJE MPUMEHEHHs, TaK KaK 3arpsA3HSIOT IUIOMAAN H
COBCEM HE pa3jiararoTcs U OrHeomnacHsl [3-5].

CopOrmust siBnsseTcs HamOosiee A(PGEeKTUBHBIM METOJOM TIyOOKON OYHCTKH.
CopOLMOHHBIE OYUCTKH MOTYT HUCIIOIh30BaThCS KaK CAMOCTOSATENILHO, TaK M B Mape ¢
MUKpOOpPraHU3MaMH, KaK METOJ TMPEIBAPUTEIBHOM U TIIYyOOKOM OYHCTKH.
[IpenmytiecTBaMu 3TOTO CrIOC00a SBISIOTCS BO3MOXHOCTB IMOTJIOMICHUS BEIIECTB H
BBICOKAsI CTEMIEHb OYHCTKH.

CopOuusi mpeACTaBiIsIET MPOIECC TMOTJIONICHHE OJHOTO BEIIeCTBa U3
OKpY Xalomeld Cpeapl APYTHMM BEIIECTBOM, TBEPABIM TEJIOM WIW XKHUAKOCTHIO. B
pe3yibTate CcopOIMU TMOTJIONAoIIee TeJo OyJeT Ha3bIBaTbCsl COPOCHTOM, a
norjiomaemMoe - copbarom. Pa3znndaroT HECKOJIBKO BHJIOB COPOIMHU: aacopOIHIo,
abcopO1HIo, XeMOCOPOLIMIO U KaNWUISIPHYIO KOHJIeHcaluto. [loriomenue BeiiecTra
BCEH Maccoil JKMJIKOTO COpOEHTa HaszbIBaeTcs abCcopOIHs, a MOBEPXHOCTHBIM CIOEM
TBEPAOTO WM KUAKOTO copOeHTa - aacopOuus. CopOums, TpOUCXOASMIas C
XUMUYECKAM JIEUCTBHEM COpPOCHTa C TIOTJIONMAEMBIM BEIIECTBOM, HA3BIBACTCS
XeMOCOpOLHei.

[Tponecchr copOiu 00aal0T BHICOKOM M30UPATEIbHOCTHIO, TaK KaK COPOEHT
MOJKET MOTJIONIaTh HE BCE BEIIECTBA, MOIMJIONIATh B HE3HAUYUTEIBHBIX KOJUYECTBAX

OIIPCACIICHHBIC BCUICCTBA UJIKM HC ITOIIOIIATH BOBCC.
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CopOLMOHHBIE METOJIBI SIBJISIETCSI CaMbIM YAOOHBIM JJisi TJIyOOKOW OYHMCTKH
IpyHTa OT PACTBOPEHHBIX OpraHudeckux BemiecTB. COpOIMOHHAS OYMCTKAa Yalle
BCEr0 MCHOJB3YETCA CaMOCTOSITENIbHO MJIM COBMECTHO C JAPYIMMH METOJAMHU
MpEeIBapUTEILHON W TIIyOOKOH OYMCTKH MOYB W TpyHTa. [IpemMmyriecTBamMu 3THX
METOJ/IOB SIBJIAIOTCS BO3MOXKHOCTb aJCOpOLMU BEUIECTB M3 MHOTOKOMIIOHEHTHBIX
cmecedl M BbICOKasg 3((PEKTUBHOCTh MPHU MaJbIX KOHUEHTPALMIX 3arps3HIIOLINX
BEIIECTB IOYBHI [6].

AncopOuus — IBISETCS €UHCTBEHHBIM METO/IOM, CIOCOOHBIM OYUIIATH OYBbI
oT HedTEMPOIYyKTOB 0 TpeOyeMOro ypoBHs, HE 0o0pa3ys KaKux-JIuOO BTOPHUYHBIX
3arps3HuTenei. JlaHHbI Tpouecc, MPOUCXOIUT Ha rpaHuue pasgena ¢a3. OH
3aTparuBaeT TOJBKO BEpPXHHE CJOW, B3auMoOAeHcTByrommux (a3, ©u He
pacnpocTpaHsieTcsl Ha TIIyOMHHBIE CJIOM 3TUX (as3.

AncopOuueil  Ha3bIBAIOT SIBJICHUE HAKOIUIEHWS OJIHOTO BELIECTBAa Ha
noBepxHocTu Apyroro. Ilpencrasiser coboit M3MeHEHUE KOHIIEHTpAIMM BEIIECTBA
Ha rpaHulle pasngena (a3z. OHA TPOUCXOAUT HA PARIUYHBIX MEX(Pa30BbIX
MNOBEPXHOCTSAX M aAcopOMpoBaTbcs MOTYT JioOble BemiecTBa. [loriomaemoe
BEIIECTBO, eIlIé nmeroleecss B 00béMe (asbl, Ha3bIBAIOT aICOPOTUBOM, MOTIIOMEHHOE
— ajcop0aroM, a BEIIECTBO, HAa YbEW MOBEPXHOCTH MPOUCXOIUT aacopOuus —
aacopOeHToM. AncopOuus siBisieTcsi o0paTuMbIM TpoueccoM. [Ipormecc, oOpaTHbIN
azcopOIMK, ATO SBJIICHHE HA3bIBAETCS necopOuuen. YaaneHue aacopOHpOBaHHBIX
BEILIECTB C aJICOPOCHTOB C MOMOIIbIO PACTBOPUTENICH UMEET Ha3bIBAHUE IO [7].

Pa3znuyaroT MONIEKyISIpHYIO U MOHHYIO ajcopOuuio. Paznuuue TOIBKO B TOM,
YTO B MpoIiecce aIcCOPOLMK MPUHUMAIOT Y4aCTHE MOJIEKYJIbl UM MOHBI BEIIECTBA.

B 3aBucHMOCTM OT MNpOMEXYTKa BPEMEHHM, MPOLIEAIIEro OT Haydaia
aBapuiHOTO pa3nuBa HEPTEHPOAYKTOB M HAyajJoM MpOBeJAeHUs paboT MO ero
JMKBUIALIMH, OCYIIECTBIISIETCS JTMO0 BECh KOMILIEKC MEPOIPUATUI, TUOO HEKOTOPHIE
€ro ATanbl. AHAIN3 CIOCOOOB OYMCTKH HE(PTSIHBIX 3arpsI3HCHUM MOYBHI MOKA3BIBAET,
4YTO JUIsi KA4YeCTBEHHOTO ynaajeHuss He(TSIHBIX 3arps3HEHU HEOOXOIUMO

HCIIOJBb30BAaTh HECCKOJIBKO COp6€HTOB.
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HaubGonee menecooOpa3HOo SBIsIETCS MPUMEHEHHWE HEPTEHOTIOMAIIINX
copbenToB. Pa3paboTkol M TecTHUpOBAaHME JAHHOTO BHJIAa COPOCHTOB 3aHUMAIOTCS
OoNbIIOE KOJUYECTBO YUYEHBIX BO MHOTHX CTpaHax MHUpPA, HAUOOJIBIIYIO
NOMYJISIPHOCTh MMEET HANpPABJICHHE C pa3pabOTKONH COpPOEHTOB W3 PACTUTEIBHBIX
oTX0/10B. B mepByro ouepenb 3TO CBSA3aHO C HKOJOTMYECKON O€3BpPEAHOCTHIO,
€CTECTBEHHOCTBIO IPOUCXOXKACHUS W OJHOBPEMEHHBIM pPEIICHHUEM MPOOIEMbI
yTHIM3alMu  0TXoA0B. Hedrenornomaromue copOeHThl MPEACTaBISIOT CcO0Oi
BBICOKOTIOPUCTHIE BELIECTBA, KOTOpbIE 00JaAar0T TruApo(POOHOCTHI0 M BBICOKUMHU
COpOIIMOHHBIMA CBOMCTBAMHU IO OTHONICHHI0O K He)TH U HeTEenmpomayKTOB.
CopOeHTBl ~ pacTUTENBHOTO MPOUCXOXKACHHUS  XapaKTEPHU3YIOTCA COpPOLMOHHOU
TIOBEPXHOCTBIO OT 3-10 M*/I' M BpeMEHeM HACHIIIEHNs COPOEHTA 10 TPU/LATH MUHYT.

KauectBenHoe ypaneHne HEPTAHbIX M[IJIAMOB TPU BBICOKUX YPOBHSX
3arpsi3HEHMS] Yallle BCEro MPOU3BOJUTCS 32 CYET NPUMEHEHHUsI HECKOJIbKUX
copbentoB. Hanbosiee ynauHbIMU KOMIIOHEHTAaMHU CpEAM BO3MOXHOIO CBHIpbs AJIs
IIPOM3BOJICTBA COPOCHTOB SIBIISIIOTCSI €CTECTBEHHOE OPTraHUYECKOE ChIPhE M OTXObI
MPOU3BOJICTBA PACTUTEIBHOTO MpoucxoxaeHus. K nanHoMmy BuIy ChIpbsi OyIayT
OTHOCHUTBCS: TOp(, camporeian, OTXOJbl NepepaboTKU CENbCKOXO3SMCTBEHHbBIX
KyJabTyp. W3 3TOTO CBHIphs pa3paboTaHbl, B OTPOMHOM KOJIMYECTBE COPOEHTHI, TAKHE
kak «Copoect», «PCyr, «Jleccopo» [8].

B kadectBe cCOpOEHTOB MOTYT OBITH HCIOIB30BAaHbI MPUPOJAHBIE MaTEpPUAbI,
OTXO/Ibl PA3JIMYHBIX MPOU3BOJICTB, AKTUBHBIE YIJIM CHHTETUYECKHUE COPOEHTHI WIH
NPUPOAHBIC TOPHUCTBIC MaTepuaibl, Hampumep, Topd, AaKTUBHBIC TJIUHBI U
IIPOM3BOJICTBEHHBIE OTXObI (3012, KOKCOBAsl MEJIOUb, CUIIMKAresu, aatomorenu). Ho
y NPUPOJIHBIX MOPUCTHIX MATEPUAIOB HU3Kasl COPOLIMOHHAS EMKOCTb.

JUis  mpoM3BOACTBA  PACTUTEIBHBIX COPOEHTOB Takke MOTYT  OBITh
UCIIOJIb30BaHbl PHUCOBAas M TIpEUMIIHAs IlIeNyXa, YK€ CYLIECTBYIOT pa3pabOTKH.
Brixon roroBoro copOeHTa ¢ MCXOIHOTO ChIpbsi cocTaBiseT npumepHo 30-50%. Ecnu

Y4€CTb, 4YTO B KazaxcTtane MMEIT MECTO COTHHU ThICSY TOHH H€BO0Tp€6OBaHHOﬁ
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NIIEHUYHOM M PUCOBOW ILIENYyXH, KyKypYy3HBIX IIOYaTKOB, TO B 3TOM CIIy4yae €CTb
CMBICIT 33JTyMaThCs O MPOU3BOJICTBE TAKOTO BUAa COPOCHTOB.

Ha ceropnsiminuii AeHb HE CYHIECTBYET CIOCOOOB, MO3BOJIAIOMIUX MOTHOCTHIO
JUKBUIUPOBATh HE(TAHOE 3arps3HEHHE, KaK C BOJHOW IOBEPXHOCTH, TaK M C
MOBEPXHOCTU CYIIU. OKOJOTMYECKH YHUCThIE METOAbl B BHUJAE XHUMHUYECKH
HEUTpaJIbHBIX MaTEPHAJIOB, MOMOTalOT PEIIaTh COBPEMEHHBIE NPOOJIEMBI pa3iivBa
HedrenpoaykroB. Hedrenornomarome copoeHTb MOTYT UCIOJIb30BaThCSl Kak MpU
OUHMCTKE MOYBBI, TaK M HAa BCEX 3Tanax 00pbObl C HEPTAHBIMU PA3IHBAMHU.

Hmeer Oousblilyto MOMYJISPHOCTh U Yalle JIPYTUX COPOEHTOB MPUMEHSETCH,
IPaHyJIMPOBAHHBIA AKTUBHBIM YroJib, UMEIOIIMA yacTulibl pazmepom Oozee 0,10 mm
Ha 85-99%, coctosimmii w3 yriepoaa. MCXOAHBIM CBHIpbEM [IJIi  HW3BIICUCHHS
AKTUBHOTO YIJISI SIBJISIIOTCA  YIJIEPOJCOAEp KAlIUEe MaTepualibl: Yroyib, TOpQ,
npeBecuHa. MUHYC HCIOJIb30BaHUSI AKTUBHOIO YIUIS, OYEHb CIOXKHBIA MpoIecc
U3rOTOBJICHUS BBICOKOKAYECTBEHHBIX AaKTHBHBIX yIJe M 3aHUMaeT OoJiblLIoe
KOJIMYECTBO BPEMEHHU, B PE3YJIBTATE YETO CKIAABIBAETCS BBICOKAsI CTOUMOCTb.

AncopOLMOHHBIE CBOWCTBA AKTUBHBIX YIVIEM XapaKTEpPU3YIOTCS CTPYKTYypOr
Op, KX BEJIWYMHOM M pacmpelereHueM 1o pasMepaM. B 3aBucumoctu OT
OTNPEJETICHHOT0 pa3Mepa MOop aKTHBHBIE YIiU KIACCU(PUUUPYIOTCS HAa TPU TPYIIIBIL:
KPYIHOIIOPUCTHIE, METKONMOPUCTHIE U CMEIIAHHOIO THUIIA.

Camu xe moOpsl TO pa3Mepy OBIBAIOT CIEAYIONIMX BHUJIOB: MaKpPOIOPHI
paszmepom 0,1-2 mMxmMm, nepexoansie pazmepom 0,004-0,1 Mxkm, MUKpPOTIOpPEI pa3MepoOM
menee 0,004 mxMm. Makpornopsl M NEpPEXOJIHbIE IMOPHI Yallle BCEr0 HUIPAOT POJIb
TPAHCHOPTHBIX KaHAJIOB, & COPOIIMOHHAS CITIOCOOHOCTh aKTUBHBIX YTIjieil B OCHOBHOM
XapakTEepU3yeTCsl MHUKPOIIOPUCTOM CTPYKTypOW. PacTBOpeHHBIE OpraHMYecKue
BelecTBa, ¢ pazmepamu yactul menee 0,001 MkM, 3amOJIHSIIOT 00BEM MHUKPOIOP
copOeHTa, TOJHAsA E€MKOCTb KOTOPBIX COOTBETCTBYET €ro  IMOTJIOIIAI0IIeH

CIIOCOOHOCTH.
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He cMoTpss Ha wumeromuecs HEIOCTaTKA COPOIMOHHON OYMCTKH TOYB OT
He(TENPOAYKTOB, Ha JaHHBIM MOMEHT OHa sBiseTcss Haubonee >((PEeKTUBHON U

BOCTpEeOOBaHHOM.
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COBEPHIEHCTBOBAHHME CUCTEMbBI OYUCTKH CTOYHBIX BO/I
CAXAPHOI'O 3ABOJIA

3aiinyrauHoBa A.®@., Amunena J.C., Kocrpwokosa I1.B., Biosuna U.B.

OI'BOY BO «Ygumckuii cocyoapcmeeHHblil ABUAYUOHHBLL MEXHUYECKUL
yHugepcumemy, 2. Yga, Poccuiickaa ©edepayus

CaxapHblid 3aBOJ SBISETCA KPYNHEWIIMM B NHUIIEBOM MPOMBIIUIEHHOCTH
notpedureraeM MUTHEBOM BOJIbL. Bonma pacxoayercs Ha TEXHOJOTHYECKHE HYKIIBI,
SHEPreTUYECKUe U Jpyrue MpoLEecChl Mpou3BOACTBa. Pacxon BojbI, B 3aBUCUMOCTH
OT MMEIOLIEHCS CHCTEMBbl BOJIOCHA0KEHHSI, YCTAHOBJIEHHOTO TEXHOJOTHYECKOIrO
0o00OpyIOBaHUs, HAJIWYUS TMOBTOPHOTO  HCIOJB30BaHUS  OTPaOOTABIIMX  BOJ
KOJIeONeTCsT B 3HAUMTENbHBIX Tipedenax [l1]. B cBs3m ¢ Tem, uTo caxapHas
IPOMBILUIEHHOCTh XapaKTEPU3yeTCS BBICOKOM CTENEHbI0 MOTPEOJICHUsST BOJIBI,
OCHOBHOW 3ajauedl sBIIFETCS HCMIOJb30BAHME IOBTOPHOTO WK OOOPOTHOIO
BOJIOCHA0KEHUS1, HEOOXOIUMOTO JJIsl CHUKEHHUS PACXO0J0B BOJbI B HECKOJBKO pa3 [2].
[TosTOMy COBEpIIEHCTBOBAHHE BOJHOIO XO34MCTBAa CaxapHOrO 3aBOJla SIBIIAETCS
aKTyajabHOU MpoOIeMOi.

IIpouecc mnosydyeHHs] caxapa-lleCka Ha CaxapHOM 3aBOJE COCTOHUT W3
pa3NUYHBIX CcTaguil (MoiKa, TpaHCHOPTUPOBAHHUE, CYIIKA, OXJAXKIEHWE U JIp.), B
pe3ynbTaTe KOTOPBIX 00pasyercss OOJbIIOe KOJUYECTBO CTOYHBIX BOJ. CTOUYHBIC
BOJIBI CaxapHbIX 3aBOJOB PA3JIMYAIOTCS MO XUMHUYECKOMY COCTaBy, (U3MYECKUM
CBOMCTBaM, CTENIEHU 3arpsiI3HEHUS] U YCIIOBHO AENATCS Ha Tpu Karteropuu (puc. 1).

Bonapl | kaTteropum MOXKHO OTHECTHM K YCIOBHO YHMCTBIM BOJIaM, TO €CThb HX
NOCTyIUIEHUE O€3 OYMCTKM B TNPUPOAHBICE BOJHBIE OOBEKTHI, HE YXYIIIHUT
HOPMATHBHBIX KayecTB BOJAbl, a TaKXe TMO3BOJUT HCIOJNb30BaTh UX B
POU3BOJCTBEHHBIX CUCTEMAaX BOJAOCHAOXKEHNs O€3 JOMOJHUTEIbHON OYHCTKH.

K Bogmam II kaTeropuu OTHOCSTCS MEXAHUYECKH 3arps3HEHHBIE BOJBI IOCTE
BOJOOTAEIIUTENEH, CBEKJIOMOEUYHBIE, & TAKXKE U3 MOMKU CBEKJIIOBUYHBIX XBOCTUKOB H

OT IIPOMBIBKH CBCKJIOJJICBATOPOB.
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CToYHEIE ROJLI CAXAPHOT0 3aB0JA

v

Boasi I kaTeropuu: Boaw! 11 kaTeropumn: Boas! 111 kaTeropuu:
- Temneparypa Boabl 35-40°C; - coxepxar  OOJbIIOE - 3arpsi3HEHBI
- HEBBICOKOE  COJep’KaHue KOJIMYECTBO  B3BEICHHBIX OpraHUYECKUMH
B3BCIICHHBIX YaCTHULL BemecTB (1900-2780 mr/m), BCIICCTBAMH, &  TaKke
- HEOOIIbIIIAst obmwas  u MPEACTABIISAIONIUX  COOOM PpacTBOPEHHBIMU H
KapOoOHATHAs JKECTKOCTh (OKOJIO YACTHULIBI OYBHL. HEpPaCTBOPEHHBIMU
6,8 u 2,2 MT"3KB./J). KOJIMYECTBO CTOYHBIX BOJ OpraHUYECKUMH u
KomnuectBO ~ CTOYHBIX  BOJ coctarsier 610-670 % k MUHEPATbHBIMH
coctaBisier 235-255% x Becy Becy  repepabaThIBaeMoit BemectBamu. BIIKyg aTmx
nepepadaTrIBaeMOi CBEKJIbI cBeKsI (6,1-6,7 M° /1). Boa cocrtasiser 2500-3500
(oxomo 2,5 m 3 /1). MT/JI.

Puc. 1. XapakTepucTruKa CTOYHBIX BOJI CAXapHOTO 3aBOJIa

K crounsim Bogam III kareropuu OTHOCSTCS: KUCasg >KOMOBAasi BOJIa, BOAA OT
MIPOMBIBKH CBEKJIOPE30K U CBEKJIOPE3HBIX HOKEM, OT MBIThS MOJIOB U anmnapaTrypsl, OT
BapKy  BBIIIAPHOM  YCTAHOBKH, OCAJIOK  KOMOIIPECCOBOM  BOJIbI, OTCTOH
dbunprpanimoHHoro ocaaka, croku TOL[. Crouynble BOABI JaHHOM KaTErOpUH
SBIISIOTCS HamOoJiee 3arps3HEHHBIMHU, TaK KaK pacTBOPEHHBIM caxap CIIOCOOCTBYET
00pa3oBaHUIO PA3IUYHBIX OPTaHUYECKUX KUCIOT [3].

Crounsbie Boabl Il kaTeropun, KOTOPhIE COCTABIISIIOT OOJIBIIIYIO YAaCTh OT BCETO
obbemMa 00pa3yoImMXCs BOJ, MPOXOJIT MEXaHHMYECKYI0 OYHCTKY B 3EMIISHBIX
OTCTOMHUKAX M BMecTe cOo crtouHou Bomou III kareropum, KoTOpas 3arps3HEHa
OpraHUYE€CKUMHU BEIIECTBAMU, OTBOJSITCS HA MOJISI QUITBTPALIUH.

KpynHble yacTuibl ¥ ECOK, KOTOPhIE MOCTYIAIOT C KOPHEIJIOAaMU CBEKJIBI Ha
POU3BOJICTBO, CHUXKAIOT A()PEKTUBHOCTh OCAXKJACHUS B3BEIICHHBIX YacCTHI[ Ha
3eMJisHOM oTctoiiHuke [4]. Kpome TOro, orcramBaeMass CTOYHasi BOJA TaKKe
npocaunBaercsi B TpyHT. [lons dunbTpanuu caxapHOro 3aBOJia HUCIBITHIBAIOT
OOMBITYI0 HATPy3Ky W HAXOJATCS B HEYIOBJICTBOPUTEIHLHOM cOCTOSHUU. Ha HuX
IIPOUCXOJUT HEM30EKHOE 3aljIMBaHUE TOYB, B CBA3U C 4eM HMX (GUIbTpYIOIIas H,
COOTBETCTBEHHO OYUCTUTEIIbHAS CTIOCOOHOCTh PE3KO MajiaeT.

[ToaToMy Ha caxapHOM 3aBojie TpeOyeTcs CO3JaHHE CHCTEMbl OYHCTKH

crounblx Boa II m III kareropuu c BHeApeHHEM BBICOKOI(P(DEKTUBHBIX METOOB
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ouucTKU. COOpY>KEHUS OUYMCTKM CTOYHBIX BOJ MOIYT HMETh pa3JInuHbIC
TEXHOJIOTHYECKUE CXEMBbI, KOTOPhIC€ BBHIOMPAIOT B 3aBUCHMOCTH OT XapaKTEPHUCTHUK,
MOCTYIAIOIIAX B HUX CTOYHBIX BOJ. Ha OCHOBE HamIydlInX AOCTYIHBIX TEXHOJIOTUN
paspaboraHa cxemMa oO4HMCTKH CTOYHBIX Boj Il m III kareropum, BKItOUaromias

MEXAHUYECKYIO U OMOJIOTUYECKYIO OUUCTKY, KOTOpas IPeICTaBIeHa Ha pUc. 2.

Q,
Q,
Pemerka —>
Q,
v
Q,
IleckoaoBKA S
y_ S~ Q
IlepBuuHbBIi 6
OTCTOMHUK >
Q,
A 4
PN Ycpeanurean
vy ¢
— AdPOTEHK-CMEeCHTE/Ib
0 11
3 BropuuHbIii Q,
— . L
OTCTOMHMK

Qi — crounas Boja Il kareropum; Q, — KpynHbIe BKIIOUYEHUS; Q3 — HEJOCTATOUYHO OYHUIIICHHAS BOJIA;

Q4 — mecok; Qs — cTouHas Bojia Ha ocBeTiieHUE; Qg — B3BEIICHHBIE BemecTBa; Q7 — CTOYHAs BoJa Ha

ycpennenue; Qg — crounas Bona 111 kareropuu; Qg — ycpenHeHHas crouHasi Bojia; Qo — aKTUBHBIN

wi; Q) — cToYHAs BOJIA HAa IOOYUCTKY; Q2 — OTpaOOTaHHBINA aKTUBHBIN W; Q3 — OUHINEHHAs BOJIA
Puc. 2. biok-cxeMa OYHCTKU CTOYHBIX BOJI CAXapHOTO 3aBOJIa

Crounas Bona Il kateropuu mocTymaer Ha pemeTky, Ha KOTOPOH MPOUCXOIUT

YJIaBJIMBAHUC U3 CTOYHOM BOJAbl KPYIHBIX, HCPACTBOPCHHLIX, IIJIABAOIINX

148



1II Mescoynapoonas nayuno-npakmuyieckas KoHghepenyus
«lIpobnemul obecneuenun dezonachocmuy (bezonacnocmv—2021), 2. Yepa, Poccusn

3arpsisHeHud. Jlanee cTouHass BOJa MOCTYHaeT Ha MECKOJIOBKY, TJI€ BBIJCSIOTCS
TsDKEJIbIe MUHEPAJIbHBIE TPUMECH, TJIaBHBIM 00pa3oM Mecok. Beijenenne u3 cTouHon
BOJIbI TPYyOOJIUCTIEPCHBIX MPUMECEH, OCEAIoIINX B BHUAE OCaJiKa, MPOUCXOIAUT Ha
MEpBUYHOM  OTCTOWHHUKE. Ilocie MexXxaHW4YecKOW OYHCTKM CTOYHas  BOJa
HaIpaBJISICTCS B YCPEAHUTENb.

Crounas Boma III kareropum mocTymaer BMeECTE€ C MNPEIBAPUTENBHO
MEXaHUYECKM OYMIICHHOW CTOYHOM Bojou II kareropyum B yCpeaHUTEINb, TIE
MPOUCXOJIUT  YCPEOHEHUE KOHIEHTpalUMi 3arps3Hsiommx  BemiecTB.  [lanee
yCpeQHEHHAs BOJila HAIpPaBIsACTCS B adpPOTCHK-CMECUTENIb Ha OHOJOTHUYECKYIO
OUYMCTKY OT OPTraHUYECKHUX 3arpsI3HUTEIICH.

Jlanee cTOuYHBIE BOJIbI HAMpPAaBIAIOTCSA BO BTOPUYHBIA OTCTOMHHUK, TIJ€
OoTpaOOTaHHBIA aKTUBHBIM WJ BBITIaaeT B ocaloK. OUHIEHHYI0 Ha BBIXOJIEC U3
OTCTOMHMKA BOJy MOXHO BO3BpalllaTh Ha MPOU3BOJACTBO, [JIsi TMOBTOPHOTO
ucrionp3oBanusa. CocraBlieH  MaTepHallbHBIM  OajaHC  pecypcocOeperaromieit
TEXHOJIOTHH, TIO3BOJISIONIEH BIYCTHUTh B OOOPOTHOE BOAOCHAOKEHHE OUYMIICHHYIO
Bony. Ilpm momaue B cucremy 3042087 T/TOA CTOYHBIX BOJ, B COCTaB KOTOPBIX
BXOJIAT: KPYIIHbIC BKJIIOYEHHMs, TI€COK, B3BCIICHHBIE BEIIECTBA, a TaKXKe
OpraHUYECKHe 3arpsi3HEHUs, Ha BBIXOJE U3 CUCTEMbI 00pa3yeTcsl OUHUIIEHHAs BOJIA, C
coaepkanuem 0,00001 1/gac B3Bemennbix BemecTs; BIIK u XIIK xotopoit cocraBut
0,00002 t/gac n 0,00004 T/9ac, COOTBETCTBEHHO.

Pa3paboTanHasi TeXHOJOrMYeckass cxema OO0ecrneyuBaeT YJaBIUBaHUE U
OCaXJICHUE KPYMHBIX BKIOYEHUU 10 94 %, ocakaeHHEe mecKa Mociie MPOXO0XKIACHUS
CTOYHOM BOJIbI PEIIETKH, IECKOJIOBKM U OTCTOMHUKA gocturaetr 96 %. Coxepxxanue
B3BCIICHHBIX BEIIECTB B OYHIICHHOM BOAE COCTABHT 3 MI/M’, 9YTO MO3BOIUT
UCIIO0JIb30BaTh OYHUIIIEHHYIO BOJy B OOOPOTHOM IIMKJIE, OTIpPABIISIS €€ OOpaTHO Ha
MOIKY BHOBb IOCTYyHAalOUIMX Ha MPOU3BOJICTBO KOPHEIUIOAOB (TpeOoBaHHE IIO
COJIEp’KaHHMIO B3BEIICHHBIX BEMIECTB B BOJAE, MCIOJIB3YEMOW KaK TPaHCHOPTEPHO-
MOeuHOH, cocraBmser 300 MI/M’  COMIACHO  BEIOMCTBEHHBIM  HOpPMaM

TCXHOJIOTNMYCCKOTO IIPOCKTUPOBAHM CBCKIIOCAXAPHBIX 3aBOI[OB).
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Takum o6pa30M, npeajijaracMasa CcxemMa OYHNCTKH CTOYHBIX BOJ IIO3BOJIUT
IMyCTUTb B 060p0T OYHIICHHYIO BOAY, YTO B CBOIO OYCPCAb CHU3UT HOTp€6JICHI/I€

BOJIbl 1 HErAaTUBHOE BO3/ICMCTBUE CAXapHOT0 3aB0OJIa HA OKPYXKAIOLLYIO Cpeay.

CIIUCOK JIMTEPATYPbI

1. 3aiinytnunoBa A.®., Cmaruna A.H. KoctprokoBa H.B. AHain3 HeraTMBHOro BO3JICUCTBUS HA
OKpYXaroIIyIo cpefy caxapHoro 3aBoja // [Ipobmemsr obecnieuenust 6ezonacHoctu (be3onacHocThb-
2019). Marepuanst | MexayHnapomHoi HaydHO-TIpakTHdeckoi koHpepenuu. 2019. C. 200-206.

2. PusnoBa D2.30., KoctprokoBa H.B. IlepepaGoTka OTXOHOB MPOM3BOACTBA HAa MPEIINPUATHUIX
numieBor npomeinuieHHoctd // The Eighth International Conference on Eurasian scientific
development. Proceedings of the Conference. 2016. C. 165-168.

3. 3BaiinytouHoBa A.®., KocrtprokoBa H.B., CagwsixkoBa A.P., Amnaspoa P.M. CnocoOs
YTHIN3AlUNA CBEKJIOBUYHOTO 3koma // COOpPHHMK TE3MCOB JOKJIAJOB YYAaCTHHKOB IMyJia HAy4HO-
npaktruueckux kondepennwmii. 2021. C. 320-323.

4. PusinoBa D.D., KoctprokoBa H.B. BropuuHoe wucIoNb30BaHHE CBEKJIOBHYHOTO JKOMa OTXOja
caxapHOTo mpou3BojicTBa // bezomacHocTs xkusHenesTenpHoctu. 2017. Nel 1. C. 42-48.

YMEHBIIEHUE BPEJHBIX BBIFPOCOB B ATMOC®EPY
IYTEM UCIIOJIb30BAHUS AJTbTEPHATUBHBIX BUJIOB TOIIJIMBA
B IT'PAXKJIAHCKOW ABUAIIUU

Mapa6sn U.A., Mep3aukun U.H.

DPABT ®I'EOY BO Mockosckuii 20cy0apcmeeHHblll meXHUYeCKUll YHUgepcumem
epasicoanckou asuayuu, 2. Mockea, Poccutickaa ®edepayus

CornacHo mnpunioxennto 16 k KoHBEHIMM O MEXIyHApOIHOM TPaKIaHCKOM
aBUAIIMU YCTAHOBJICHBI OTPAHUYEHHUS IO BBIOpPOCAM 3arpsi3HAIONIMX BEIIECTB B
OKPY>KaloILIyl0 CpeAy B IpOIecCe 3KCIUTyaTallud BO3AYIIHBIX cyAoB. C TeueHHem
BpeMeHU orpaHudeHust yxecrouarorca. C 1 sauBapa 2028 roga mnpepyiaraercs
MPEKPATUTH BBIMYCK BO3AYIIHBIX CYJIOB, KOTOPHIE HE COOTBETCTBYIOT TPEOOBAHUSIM.

Vxectouenne TpeOoOBaHMII 1O BpeAHBIM BbIOpOocaM B armocdepy u
MOKa3aTessIM KayeCcTBa MPUBOJUT K yIOPOKAHUIO aBUALIMOHHOTO TOILUIMBA, MIOITOMY
HAa CETOJNHSIIHUNA JEHb MBI MOXEM HaOJI0JaTh HEKOTOphIe TOCIa0JIeHHUs B
OT€UECTBEHHBIX M HWHOCTPAHHBIX HOPMATHUBHBIX JOKYMEHTaX K HEKOTOPBIM

I[MOKa3arciisiM  KadeCTBa ABHUAIIMOHHBLIX  TOIUIMB, HAIIPpUMCP, K II0OKa3aTCIIsIM
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HU3KOTEMIEPaTypHbIX CBOMCTB. OTCIO/a CIIEYET, YTO B CKOPOM BpeMEHHU HEPTSIHBIE
TOILJIMBA BOBCE MEPECTaHyT IPUMEHSATHCS.

N Bce xe aBHAllMOHHAs TEXHUMKAa HE CTOMT HAa MECTE, pa3BUBAETCAd B
HaNpaBJI€HUN YBEJIMYEHHUS CKOPOCTEM M BBICOT MOJIETOB JIETATEIbHBIX alIapaToB
(JIA), Hage:)xkHOCTH W pecypca CUJIOBBIX ycTaHOBOK BPJI, ymyumienuss maccoBbIX
XapaKTEPUCTUK M HSKOHOMUYHOCTU. HaznexxHocte M 3(QpexTuBHOCTH pPabOTHI
aBUraresst (COOTBETCTBEHHO M camoro JIA) TpeOyroT BBICOKOIO KadyecTBa TOIUIMBA.
CoBpeMeHnHbIe TomuBa Jisi I'A TOJKHBI YIOBIAETBOPATHh TPEOOBAHUSM, CBSA3aHHBIM C
SKOHOMUYHOCTBIO, HAJEKHOCTHIO U JIOJITOBEYHOCTHhIO pPabOThl aBHALIMOHHOU
TexHUKU. Oco00e BHUMAHHE YIETAETCS DKOJIOTHYECKOM 0e30macHOCTH ToruinBa [1].

YuutpiBas pocT MOTPeONCHHUS TOIUIMB U Ta30TypOMHHBIX JBUTATENCH,
KOTOpBIE B HACTOSIIIEE BPEMS IPOU3BOANUTCS U3 HEPTH, IPOTHO3UPYEMOE UCTOLICHHE
3amacoB HETH M TO OOCTOATENBCTBO, UTO Poccust MMeeT OrpoMHbIE IUIOLIAAU
HEBO3/ICJIAaHHBIX 3€MEJIb U MHOTME THICSYM 03€p M JIPYTMX BOJOEMOB, HO YCTYyHaeT
ctpaHaM bmwkHero Bocroka mo 3amacaM HeQTH, HEOOXOIMMO AKTUBU3UPOBATH
paboThl MO JaJbHEHMIIEMY COBEPILIEHCTBOBAHUIO TEXHOJOTMYECKOIO pErjaMeHTa
CUHTE3a OMOMacChI.

Tpu pazHOBUIHOCTH OMOTOIINBA.

broTomMBo nepBoro MOKOJIEHUsI — 3TO OMoMacca MaclIUYHbIX pacTeHuil. OHO
XOTh U MEHEE TOKCHMYHO HEXKEIM OOBIYHOE HE(PTAHOE TOIIMBO, HO BCE K€ MMEET
HEJO0CTAaTOK: BhIpA0AThIBAETCSI M3 TOTO K€ CBIPhS, YTO M MpOAoBOJbCcTBHE. Kpome
TOTO IPH MPOU3BOACTBE UCIOJIB3YyETCA MpecHas Boha. M Toro, U Apyroro Ha Haieu
IUTaHETE B IOCJIEAHEE BPEMsI MMEETCS HeMajblid AepUUUT. A OITOMY MEPEBOAUTH
TaKO€ )KU3HEHHO BaYKHOE ChIPhE Ha TOIJIMBO HE 11€J1eCO00pa3Ho.

buotonnmmBo BTOporo mnokosneHus. /[ 3Toro ucnosedyrorcs Ouomacca
pacTeHul, KOTOpbIE HE BIMSIIOT HA MUUIEBYIO LEMNOYKY yenoBeka. OHU MOTYT pacTu
0e3 BIMSHMS Ha HEOOXOAMMbIE HaM KYJIbTYPHbBIE PACTEHUS, B TOM YMCJIE U Ha TEX JKe
IIOCEBHBIX  IUJIOLAASIX, TJ€ TPOAOBOJILCTBEHHBIE KYJIbTYpbl BpPEMEHHO HE

BBICCBAIOTCA, WUJIK KC HA TCX 3CMJIIAX, I'IC OHU HC pPaCTyT. K Takoro poaa paCTCHUAM
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OTHOCHTCS, HanmpuMmep, Stpoda kypkac — pacteHue, coxaepxamiee ot 27 mo 40%
Macjla U pacTyllee Ha 3aCyIUIUBbIX 3eMisX. Vnu PeKUK — 1O CyTH Jiena COpHSK AJIs
TPAJUIIMOHHBIX 3€PHOBBIX KyJIbTyp. Kpome TOro 37eCh MOTYT OBITh MCITOJIB30BAHBI
MUKPOCKOITMYECKHE BOJOPOCIIH, KOTOPHIE PACTYT B 3arpA3HEHHOW BOJE U COJEpKaT
Maciia 710 IByXCOT pa3 0oJibIlle, YeM KIaCCUUYECKUE MACIUYHBIE KYJIbTYpHI [2].

buotomnuBo TpeThero TMOKOJIEHUSI HW3TOTOBISETCS HCKIIOUMUTENIBHO U3
BOJOpOCIEH. DTO OJIHOBPEMEHHO AECIIEBOE W HETOKCUYHOE CHIPHE ISl MOJTYYECHHS
o6uotormuBa. C akpa Bojgopocieil MOKHO rpousBecTd B 30 pa3 0oJbliie SHEPTUH, YEM
C aKpa Ha3€MHBIX PACTEHUMN, TAKUX KaK COS.

OnHO U3 MPEBOCXOJCTB OMOTOIUIMBA HAJl OOBIYHBIM — 3TO €r0 OMOJIOTHYEeCKast
Pa3JIOKUMOCTh U OTHOCHUTEINIbHAs 0€30MacHOCTh JIJIsi OKPYXAIOIIel Cpeabl MpHU €ro
yTEUKE.

[Touemy OHWOTOMAMBO 3 MOKOJICHUS JJIsI SKOJIOTHMU JIydlllee pelIeHHuEe Ha
CErOJIHSIIHUMN JeHb?

[Ipu coxuranuu GMOTOIIIMBA paHee MOTJIOMIEHHBIN OUOCKIPhEM YTIIEKUCIIBIN Ta3
BO3BpalaeTcss B BO3AyX. lIpu CXUraHuv kK€ TOIUIMB, W3rOTOBJICHHBIX U3
HEBO300HOBJISIEMOTO CBIPBS, YTIIEKHUCIIBIN Ta3, BBIICTSAACH B aTMOC(EPY, YBEIHMUNBACT
B Hel cBoe cojiepxkanue. [103ToMy CHHTETHYECKOE TOIUIUBO U3 OMOCKHIPhSI CUUTACTCS
AKOJIOTMYECKU 0OoJiee MpearnoyTuTeabHbiM. K TOMy 3Ke, JIs UCIOJIb30BaHUs
OMOCHIpbSI HET HYXJbl BHOCUTh HW3MEHEHHS B KOHCTPYKLHIO aBUALIMOHHBIX
JIBUTATEJICH, YTO COMPOBOXKIAECTCS C JOTOJHUTEIbHBIMU (DMHAHCOBBIMU PACX0JdaMU U
HE BBITOJHO, KaK B CJIydae HCIOJIb30BaHUS OWOTOIUIMBA TEPBOTO U BTOPOTO
ITOKOJICHU .

C KkakuMu TPYJHOCTSIMHU MOXHO CTOJIKHYTbCS TIPU  HMCIOJIb30BAHUU
OMOTOIUIMBA U KaK UX 000UTH?

CHmXeHue TJIOTHOCTH aBUAIIMOHHOTO TOIUIMBA MpPHU J00aBICHUU OUOCHIPHS
IPUBOJIUT K CHIKEHUIO HEProBoopyk€HHOCTH BC M, COOTBETCTBEHHO, COKpAIlaeT

JaJIBHOCTB €TI0 nouéra. Ecnm [MpUHATL BO BHHUMAHHUC HU3MCHCHHC IIJIOTHOCTU B
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3aBHCHUMOCTH OT TEMIIEPATyphbl, COKpAICHUE NAJbHOCTH TOJIETAa TIPH NMPUMECHEHUHU
100 % OuororuinBa MoxkeT gocturath ooiiee 10 %.

Taxke B aBMalMOHHOM KepocuHE yMmeHbliaeT cootHomenue C/H, dro
IMPUBOJIUT K CYIIECTBEHHOMY POCTY IMOTPEOHOro pacxoja rasa 4epe3 JIBUTaTellb, U,
KaK CJICJICTBHE, K YBEITUUCHHUIO €TI0 Pa3MEPOB U MACCHI.

Ecnu conmepxanue OuortorumBa Bbimie 7 %, TO 3TO OPUBOAUT K POCTY
TEMIIEpaTyphl TMPOIAYKTOB CrOopaHMs, 4YTO TpeOyeT yBenudeHus KoddduimeHTa
u30bITKa Bo3yXxa [3].

VMeHblIIeHHEe KUHEMATHYSCKOM BS3KOCTHM aBHAIMOHHOIO TOIUIMBA C
YBEIMYCHUEM  COJEpKaHHWsl OMOTOTUIMBA  TOJIOKHUTEIBLHO  CKa3bIBaeTCsl  Ha
IPOKAYMBAEMOCTh U TOHKOCTH PAaCIlbUIa TOTUIMBA, OJHAKO MPU CHUKXEHUU JTaHHOTO
3HAQYCHUS 0 KPUTHUYECKOTO MPU YBEIUYCHUU TEMIEpaTypbl MOTYT OBbITh MOTEPSHBI
CMa3bIBaIOIIME CBOMCTBA TOIUIMB, TEM 00Jiee, YUUTHIBAsI, UTO OMOTOIUIMBO OOJagaeT
HHU3KOM CMa3bIBAIOIIECH CIIOCOOHOCTERIO.

TexHoJIOTUN TPOU3BOJCTBA CHUHTETHYECKUX M OHMOJOTMYECKHUX TOIUIUB W3
Pa3TUYHBIX BUIOB CHIPHS MO3BOJISIOT MOIYYUTh TOIUIMBO C OJIM3KUMH MOKA3aTEIISIMH
KauecTBa K TPAJAUIIMOHHOMY KEpPOCHHY, HO TIOJHOCTBIO €ro 3aMEHHUTh II0Ka HE
ynaércs. CeroHs paccCMaTPUBAETCS BOIIPOC MPUMEHEHHSI aIbTEPHATHBHBIX TOILIUB B
cMecH ¢ He(TIHBIM KEPOCHHOM B  pas3NuYHbBIX mporopnusx. Hawubonee
11eJ1ecoo0pa3Ho MPUMEHSTh JJI1 Ta30TYpOMHHBIX JBUTATElIeH cMech OMOTOILIMBA U
ABUAIIMOHHOTO KEpPOCHMHA B COOTHONICHWHM 1:1, 9TO OOYyCIIOBIEHO TOJyYCHHEM
MPUEMJIEMBIX JKCIUTYyaTaIl[MOHHBIX CBOMCTB TaKOW CMECH M HE MOTpeOyeT BHECCHHS

W3MCHCHUM B KOHCTPYKIHNIO aBHAIITMOHHBIX ,I[BI/IFaTGJIeﬁ.

CIIMCOK JIMTEPATYPbI
1. bypamuko A.A., Merox HENpepbIBHOIO MOHUTOPMHIA YUCTOTHl aBUATOIUIMBA B
TEXHOJIOTUYECKOM CXEeMe TOIUIMBOOOECIEYEHUsI BO3MYIUHBIX CYAOB: IUC. ... KaHA. TEXH. HayK.

Mocksa, 2017. 134 c.

2. DkonoruyHocTh aBHAIMOHHBIX BPJ] m OuotomnmuBo [DnexkTpoHHBIM pecypc]. Pexxum mocrtyna:
http://avia-simply.ru. 26.02.2021

3. Camoitnenko B.M., I'panynoB K.W., Tumomenko A.H., Apnpemmpu II. OOGocHoBanue
COOTHOIIEHUSI OMOTOMIIMBAa M KEPOCHHA B CMECH AJis €€ MPUMEHEHHUS B KauecTBE aBUATOILIMBA //
Hayunsiit Becthuk MI'TY T'A. 2020. Ne23(3). C. 17-28.
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CHUKEHME BO3JIENCTBUS BLIFPOCOB MSICOKOMBUHATA
HA OKPYXKAIOIIYIO CPEJY

Mycuna C.A., SIkoBjeBa A.A., Haymupsanosa J.P.

DOI'FOY BO «Ypumckuii cocyoapcmeenusiil a8UAYUOHHBLL MEXHUYECKULL
yHugepcumemy, 2. Yga, Poccuiickas @edepayus

[Tonq MsACHOM NPOMBINUIEHHOCTBIO MOHUMAKOTCS NPEANPUATUSA, KOTOPBIE
MOCJICIOBATEIHHO OCYIIECTBIIAIOT EPEPAOOTKY HCXOJIHOTO CEIBCKOX035HCTBEHHOTO
CBIPbSl KUBOTHOT'O MPOUCXO0XkACHUSI. OCHOBHBIM THUIIOM IPOU3BOJICTBA B OTPaCiIu
SIBJISIETCA MSCOKOMOUWHAT, TJI€ MPOUCXOIUT yOOU M MepBUYHAs IMepepadoTKa CKOTa,
00paboTKa COMyTCTBYIOIIEH MPOAYKIMH, a TAKXKE MepepadoTKa TEXHUUYECKOTO ChIPhS
¥ BO3BPATHBIX OTXOJ0B. MSICOKOMOHMHAT 4allle BCETO 3aHUMAETCS MPOU3BOJICTBOM I10
BBIIYCKY KOJOAacHbIX wu3Jeauii u komueHocTed. IloMMMO MsCOKOMOMHATOB
CYILIECTBYIOT TaKkKe MsiconepepadaThIBaIOIINE KOMOUWHATBHI,
MscorepepadaThIBalOIIUE 3aBO/IbI, KoJI0acHbIe (haOpUKH.

MsicHass TPOMBINIJIEHHOCTh BO3JEHCTBYET Ha Bce cdepbl reorpadudeckoi
0007104KH. DTO OOBSICHAECTCS TEM, YTO OHA B II€JIOM OXBaThIBA€T BCE CTAJAUU
PECYpCHOTO IIMKJIa — U TepepadO0TKa KUBOTHOT'O CHIPhS, M MOJYyYEHUE KOHEYHOI'O
MPOAYKTa, U BO3BpAIIEHUE B OKPYKAIOILIYIO0 CPEAY OTXOJI0OB IMTPOU3BOJICTBA, KOTOPHIE
IPU COBPEMEHHBIX TEXHOJIOTHSX OOBIYHO BO MHOTO pa3 MPEBOCXOIAT MO 00bEMY
MOJIE3HO YTHIN3UPYEMbIE KOMIIOHEHTHI.

B coBMecTHOI paboTe OpUTAHCKUX U aMEPUKAHCKHX HCCIeaoBaTeNel ObLIOo
nokazaHo, yto B nepuoia ¢ 2010 mo 2050 roasl B ciiyyae OTCYTCTBHUSI 3HAUYHMMBIX
M3MEHEHHUH B c(pepax MUIIEBBIX M CEIbCKOXO3IMCTBEHHBIX TEXHOJIOTHH M MHHOBAIIHMA
CIeAyeT OXHUIaTh pOCTa BIUSHUS TIOOAIHHOM NHUIIEBONM CUCTEMBbl (M MSICHOM
MIPOMBIIJICHHOCTH B YaCTHOCTH) Ha OKpy»katoiryto cpeny Ha 50-90%. Ilo mHeHuro
CIELUAIIUCTOB, B PE3YJIbTATE€ MPOTHOZUPYEMOIO YBEIWYEHHUS HACEJICHHS 3€MJIU U B
OTCYTCTBMHU MNpPHUHATUA cmArdaromux Mep kK 2050 rogy HeEraTuBHOE BO3IEHCTBUE
MUIIEBONM CUCTEMbI HA SKOJIOTHUIO JJOCTUTHET YPOBHS, KOTOPHIM BBIXOJUT 3a FPAHUIIBI

0€30MacHbIX IKCILUTYaTAlIMOHHBIX MPEEIIOB YEIOBEUECKOU AesATeIbHOCTH [1].
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MschHasi oTpaciib MHUILEBOW MPOMBIIUIEHHOCTH OKa3bIBAET OJHO M3 CaMBbIX
CWJIBHBIX BIIMSIHUMA Ha BO3MYIIHBINA OacceliH (Tabmuima 1). Mictounnkamu 3arpsi3HEHUS
atMoc(epbl MscorepepadaThIBAIOIINX MPEANPUITHN SIBISIOTCS yOOWHbBIE 11eXa, 1exa
KOPMOBBIX  (pabpukaToB, KojOACHOE MPOU3BOJCTBO, MepepadoTKa MHUIIEBBIX
KUPOB. Pe3ynbraroM  JeATENBHOCTH 3TUX  MPOU3BOACTB  SIBIAECTCS  BBIOpPOC
CEpOBOJIOPO/IA, aMMHaKa, (PEHOJOB, KETOHOB, JAMOKCHAA CEpbl, OKCHAA YIJiepoja,
CaXu, MbUIM. B 3aBUCHMOCTH OT MOIIHOCTU U TEXHOJOTMYECKUX OCOOCHHOCTEH
MIPOU3BOJICTBA U3MEHSIETCS KOJIMYECTBO BHIOPACHIBAEMOTO BO3yXa U KOHIICHTPALIUS
BpEAHBIX BemiecTB. Ha MscomepepadaThIBAIOMIUX NPEANPUATUIX HaApSAy C ra3o- |
napooOpa3HbIMU BpPEIHBIMU BELIECTBAMU O00pa3yeTcs 3HAYUTEIbHOE KOJIMYECTBO

IbLIN, BEIOpAChIBAEMOM BEHTUJISIIMOHHBIMYM CUCTEMaMH B BO3YIIIHYIO cpefy [2].

Tabnuya 1
JlanHbIE 0 cocTaBe Ta30BBIX BHIOPOCOB B aTMOC(hEpy OT MUNIEBBIX NpeanpusTHii [3]

Bpennsie Bemiecta
(0]
E Oprannyeckue é
= 3= COCIMHEHUS = = )
(a1 = »—4[:(
5 = S| 2| B cepoc | kucimopo | £ & | E E o
& =i = S - T e PP 155|885 | z| 5| 2 <
LS E| | B [omm o | 55 FE B EE |
= < Q <
= O5l o8l x| £ | A5 |amme |xamue > E | > 5 =l S|l O @)
B + |+ + |- |+ - - + + - +
[a0)
o)
‘S
¢
=
< 8
+ + + + - - - - + |- |- +
™
2
+ + + [+ |- + + - - + + +
QH
<
o =
S =
5O
= =
9 + + + |+ |- - - - - + - |- +
~
o
5O
S g
= 3
- + + + |- - - - - - - - - +
2
S
X o
S Mm
O <

155




1II Mescoynapoonas nayuno-npakmuyieckas KoHgepenyus
«lIpobnemul obecneuenun dezonacnocmuy (bezonacnocmv—2021), 2. Yepa, Poccus

C 1enbi0 CHIKEHUS BO3JICHCTBUSI MSCOKOMOMHATA HAa OKPYXKAIOIIYIO CpPEIy

ObLIN MPpOaHAIIM3UPOBAHBI IIPCUMYIICCTBA U HCAOCTATKH CYHICCTBYIOIIHUX MCTOIOB

OYHCTKH BBIOPOCOB OT YACTHII ITBUTH U Ta3000pa3HBIX BEMIECTB (Tabmura 2).

Tabruya 2
AHaJIN3 NPEUMYIIECTB U HEJIOCTATKOB CYNIECTBYIOIIMX METOJAOB OUUCTKU BO3ayXa [4]
HaszBanue [Ipenmyiiecrna Henocrarku
MeToJ1a
MeTton IyOOKOE OYHMIICHHE OT TOKCHUYHBIX | HEOOXOIMMOCTh  TIIATEIBHOW  OYUCTKH
aacopOuuu | mpuMecei; ra3oB OT B3BEUICHHBIX M CMOJHUCTBIX
OTHOCHUTEIbHAS MIPOCTOTA | BEILIECTB;
perexnepanuu copoeHTOB; npu
3pPeKTUBHOE yJaleHue TOKCUYHBIX | pereHepaluu agcopOoeHTa aacopOIuoHHO-
BEIIECTB HU3KOI KOHIIEHTPAIIHH; OKHUCJIUTEIbHBIM METOJIOM B
HU3Kasi CTOUMOCTD aJICOPOCHTOB. OKPY>KaIOIIYI0 cpeny BBIJICIISIIOTCSA
BpE/IHbIC BEILIECTBA;
HEOOXOINMMOCTE YTHIIN3ANAN
0TpabOTaHHOTO a/ICOPOCHTA;
HEBO3MOKHOCTh OYHCTKH Ta30B OT OKUCH
yriaepoaa U aMMuaKa
A6copOIIO | BO3MOXKHOCTD pasaenenus | BozHukaiot Takue npoOaeMsbl:
HHBIN YIJIEBOAOPOJIHBIX CMECEH; MPUTOTOBJIEHUA MW TOYHOM JO3UPOBKHU
METOJ] s dekTuBHAS OUHCTKA U | peareHTOB-OKUCIHUTEIEH,
OCBETJICHUE; MPOMOPLHUOHAIEHO KOHIEHTpaluu
MpUMECce B OUMIIIAeMbIX ra3ax;
yIaJICHUS 0TpabOTaHHOTO
a0bCcopOIMOHHOTO PacTBOPA;
3alUThl 000pYAOBaHHUs OT KOPPO3HUHU.
XVUMUYECKH | BOSBMOKHOCTh OYHCTKH CTOKOB C | 3HAUUTEJBHBIN PacX0]] XUMPECAKTHUBOB;
i MeTon HEOTPAHUYEHHOW KOHILIEHTpAlUeHd W | CJIOXKHOCTh W HHU3KYI0 PEHTAa0eIbHOCTh
C JOCTaTOYHO BBICOKOW CTENEHBIO | TEXHOJIOIMYECKOIO nporecca,
OUYHCTKH. o0pa3oBaHME  CTOKOB C  BBICOKHUM
COJIECOIEPIKAHNUEM.
Mokpsbiii HH3KHUE KaIluTaJbHbIE W | 3aTpaThl HA BOAY;
OuoJoruYe | HKCIUTyaTal[MOHHBIE 3aTPaThI, OTPOMHBIE TabapuThl 000PYIOBAHHUS,

CKAH METON

BBICOKAs! 3((EKTUBHOCTH OYUCTKH B
LIMPOKOM HWHTEPBAIC XUMUYECKOIO
cocTaBa

IIpocToTa, HagCXHOCThb n
OKOJIOTHYECCKas 0e30macHOCTh
Ipornecca.

HU3KasA CKOPOCTb OYHCTKH.
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IIpoodondicenue mabauywl 2

Merton NIOJIHAsE OYMCTKA ra3oB B LIMPOKOM | IIpU  CrOpPaHMU TOIUIMBA  00Opas3yroTcs
CKUTAHUS | AMANa30HEe THIIOB 3arpsi3HUTENCH TOKCHYHBbIE OeH3(a)lUpeH ¢  OKHUCIIBI
a3o0Ta;
CTETIEHb  TPEBPALICHUS  OPraHUYECKUX
coenquuenut 97-99% nocrturaercs npu
temneparypax 1000 °C, uro Tpebyer
3HAYMTENBHBIX 3aTPaT SHEPTHUH.
Mokxkpsrit HeOoIbInast CTOUMOCTH | HEOOXOAMMO CO3/71aBaTh [IUTAMOBOE
METOJ U3rOTOBJICHHUS; XO03SICTBO, YTO NMPHUBOJUT K yIOPOKAHHIO
BbICOKas! 3(p(peKTUBHOCTD; IIpOLIECCa OYUCTKHY;
MOXKHO MHCIIOJIb30BaTh JaXe IpHU | Al ra3a C arpecCHUBHBIMM YaCTHIIAMHU
BBICOKHX TeMmIepaTypax U | HEOOXOOMMO H3rOTaBIMBATH almapar ¢
BJIQKHOCTH BO3/IyXa. AHTUKOPPO3UHHBIM MaTEPHAIIOM.
Merton CpaBHUTENbHAsl HU3Kas CTOMMOCTb | BBICOKOE T'MIPABIMUECKOE CONPOTUBIICHUE
¢uibTpanu | 000pyI0BaHUS; ObicTpoe  3a0uBaHHE  (UIBTPYIOIIETO
u BbICOKass 3(G(EKTUBHOCTh TOHKOM | MaTepHalia MbUIBIO.
OYHCTKH.

[Ipu paccMOTpeHMM TMPEUMYIIECTB M HEIOCTATKOB KaXIOTO METOJIOB
BBUSICHWJIM, YTO HU OJHMH M3 YyKa3aHHBIX METOJOB HE CMOXKET CaMOCTOSTEIbHO
OYMCTHUTH BO3yX Ha MsicokoMOuHarte. Takum 00pa3zom, HEOOXOIUMO HUCIIOIb30BaTh
METOJbl OYHMCTKH B KOMOMHAIIUM, YTO MPUBEIET K HanOosiee 3PpHEeKTUBHOM OYHCTKE
BO3IyXa.

Ha ocHoBe nuTeparypHOro aHaim3a, a TakKKe pacdyeToB MaTepUAITBLHOTO
Oanmanca u 3(QGEKTHBHOCTH OYHCTKHA BBIOPOCOB, OBUIO TPEIJIOKEHO MPOU3BOJUTH
OUYHCTKY OT 00pa3yeMbIX 3arps3HSIOINIMX BEMISCTB B JBa dTana. OUHCTKY OT CaXHl H
IBUTH IPOU3BOJAUTE C TIOMOIIBIO PYKABHOTO (PHIIBTPA, a OCTAIOIIMECS 3arps3HUTENIH,
Takhe KaKk (PEHOJ M aMMHaK, yAasATh C IMOMOIIbI0 a0COpPOIMOHHO-OMOXMMHUYECKOM
YCTaHOBKH.

CrpykTypHas cxema mpoliecca OYMCTKH BO3IyXa OT 3arpsS3HSIONINX BEIIECTB B
K0J10aCHO-KYJTMHAPHOM TTPOU3BOICTBE MSICOKOMOMHATA MPUBEICHA Ha puC. 1.

3arpsi3HEHHBIA BO3AYX IIOCTYMAeT HA OYUCTKY B PYKaBHBIM (QUILTP, TIE
IIPOUCXOUT TIEPBBIA ATAll OYMCTKU. YaCTHIIBI CaXk¥l 3aJICPKUBAIOTCS Ha BHYTPCHHEH

MOBEPXHOCTH pyKaBoOB. OYHCTKAa PYKABOB OCYIIECTBIAETCS OOpaTHOM MPOAYBKOA.

YacTHYHO OYMINEHHBIA BO3AYyX W3 BEPXHEW 4acTh Kopmyca (GuibTpa C MOMOIIBIO
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Hacoca TMOCTynmaeT B CKpyOOep, T/ie HaxXOASTCs PACTBUISIONME AJIEMEHTHI B BUJIC
opomaeMblx TpyO Bentypu. Ilomaua aGcopbenta (Boawsl) B TpyOy Benrtypu
OCYIIECTBISIETCS uepe3 GOpCyHKH. 3a cueT oOpasyromuics TypOyJIeHTHOCTH, BOJa B
TpyOe npobutcs Ha Oojiee MEIKHE Karui. TakuM 00pa3oM, IIPOMCXOIUT
yJIaBJIMBAHUE OCTABIIUXCSA 3arpsi3HEeHUN (peHosn, aMMHaK U T.4.) aOCOpOEHTOM.
Perenepanust abcopOeHTa OCyIIECTBISIETCS B OUOpEakTope, IAe € MOMOIIbIO
CHEIMAIFHOTO IITaMMa MUKPOOPTaHW3MOB aMMHaK M ()EHOJI MUHEPATU3YIOTCS 0
YTIEKHUCIIOTO Tra3a U BoJbl. OUUIICHHBIA BO3yX MOCJIE Ccermapaluy BRIOPachIBAaCTCs B

atMocdepy.

brorenmne  AbGcopbent

noGasKH (s0za)
Yactaamo
: OTHIEHALIA Ounmerme
3arpasHeHHBT s0sTIX -
O PyKaBHBI - .
) E— ABXY )
GuIBTp
YacTHIE caxH OrtpaboTannsit
abcopdeHT

Puc. 1. CtpykTypHas cxema mporecca O4uCTKH BO3ayXa

CpaBHUTEIBHBIA aHAIU3 KOHIIEHTPAIMU 3arps3HSIONIMX BEIIECTB IOCIE
OYMCTKH C TPEJCNbHO JOMyCTUMBIMH 3HaueHusAMH (Tabnmuna 3) JoKa3bIBaeT

3 PeKTUBHOCTH pa3paOOTaHHON TEXHOJIOTUN OYUCTKH.

Tabnuya 3
CpaBHHTENIbHAS OLICHKA KOHIICHTPAIMH 3arPs3HSIONINX BEIIECTB IMOCIIEC OYMCTKH O
pa3paboTaHHON TEXHOJOTHH

HanmenoBanue I11Kp.3., MI/M KoHuenrtpanuu nocne
3arpsi3HSIONIETO BEIIECTBA OYHCTKH, MI/M’
aMMHaK 20 2,38
dhenon 5 0,48
caxa 4 0,14

Takum o00pa3om, OBUIM PACCMOTPEHBI METOABl OYHUCTKH BO3JyXa OT

3arpA3HAIIINUX BCHICCTB W IIPOBCACH HUX dHAJINU3, pa3pa60TaHa TCXHOJIOTHYCCKAas
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cXeMma IO OYHCTKE BO3[yXa, cocTosmias u3 pykaBHOro Qguibrpa (39pPeKTHuBHOCTDH

99%) u abCcopOIMOHHO-OMOXUMUYECKON YCTaHOBKHU (3 dekTuBHOCTH 98 %).

CIIUCOK JIMTEPATYPbI
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2. Kypasckas H.K., I'ythuk B.E., XKypaBckas H.A. TexHomornueckuii KOHTpOJIb MPOU3BOACTBA
Msica U MACOIPOAYKTOB: yueOHoe nocobue. M.: Konoc, 2001. 174 c.
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510c.

4. Meronsl ananuza 3arpssHeHuid Bosznyxa / Jpyros 1O.C., benukoB A.b., [IpsxkoBa I'.A.,
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COBPEMEHHBIE CITIOCOBbI YTUJ/IN3ALIUN HE®TAHbBIX HIJIAMOB
HuxudoposaI'. E.

DI'FOY BO «Komcomonvckuii-na-Amype 20cy0apcmeeHHblil YHUBePCUmemy,
2. Komcomonwvcx-na-Amype, Poccuiickas @edepayus

HedrerazomoOriBaromast 0Tpacib OJHA U3 CAMBIX KPYIMHBIX OTpaciieid B MHpE,
Hec€T B cebe camyro OOJIBIIYIO KOJOTHMUYECKYI0 OMAacHOCTh. Bce MpOMBINITICHHBIE
00BEKTHI ATON OTpaciau 00JIaat0T BRICOKON B3PHIBO- U MOKAPOONACHOCTHIO, a TAKKE
3HAYNUTEIBLHOW  3arps3HSIONIedl  CIOCOOHOCThIO. Bce XMMHUYecKWe peareHTHI,
npUMeHsieMble TpuU OypeHuH, AO0OBIYM W TOATOTOBKE HEPTH U J0OBIBacMbIe
YIJIEBOJIOPOJIHBIC BEIIECTBA, M TNPUMECH TMPEJCTaBISIOT OMACHOCTh Kak JyIst
KUBOTHOTO M PACTUTEIHLHOTO MHUPA, TaK U JUIsI YeJIOBEKA.

Ha Poccuto npuxoautscsi 10-13 % ot Bcero MHpoBOro 3armaca HeTH.
Exeronno Poccust moka3blBaeT peKOpIHbIE PE3YIbTAThI MO JOObIYE IHEPTETUUECKUX
pecypcos (puc. 1).

Poccus 3anumaer 3 mecro (nocne CIIIA u CaynoBckoit ApaBueil) no 100141
HedpTtu u 2 mecto (mocne CHIA) mo moObuu raza. Takol BBICOKHM TeMIT JOOBIYU
HepTH ¥ Tra3za OpugaéT BOMPOCY MO YTHIM3AIMU OTXOJ0B 00Jiee aKTyalbHBIN

xapaxrep.[2]
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OT0  caMblii  KpYNHOTOHH&XHBIM  0oTX04  HedTemoObIBalomel |
HedTenepepabaThIBAIONICH  MPOMBIIUICHHOCTH,  OTJIMYAIONIUICS  CIOXHOCTBIO

XUMHUYECKOTO COCTaBa M HAXOISIIMICS B TIPOIECCE TOCTOSTHHON TpaHC(HOPMAIIHH.

800
600
400

200

B HedTb, M/IH. TOHH W a3, Mapa,. M3

Puc. 1. O6vém no6erun HepTH B Poccun

Cpenu oTx010B He(TEeNOOBIUM CTOUT BBIACIUTH HE(TEILIaMbl, COACPIKAIINEC
MUHEpaIbHBIC YaCTHUIIBI — 10 75 %, ceipyto Hedp1h — 20-40 % u Bogy — 5-10 %. [1]

OCHOBHBIM OTXOJOM He(Tera3o00bIBAIOIICH OTpaciu SBISETCS OYpOBOM
nutaM. Kiacc omacHOCTH ompenensieTcsl UCXO0Is U3 COCTaBa: eCiiy, OypoBOM IIIaM Ha
BOJSIHOW - TO 4 KJlacc, €CJIM Ha YTIIEBOJOPOJHONM OocHOBE - TO 3. Takxke oTxomamu
CUMTAIOTCSl TPYHT U MECOK, 3arpsA3HEHHbIE HEPTHIO — COOTBETCTBEHHO 3 U 4 Kilacca
OMacHOCTH, OTPaOOTaHHBINA OypOBOI pacTBOp — 4 Kj1acca OMacHOCTH.

B Poccunm exerogno oOpasyercs 4 — 7 MiaH TOHH HedremuiamoB. Ha
TOOBIBAIOIMINN CEKTOP Mpuxoautcs - MuHuMyM 50 % Bcero oO0wéma. [1] Ilotepwm
HeTH 1 HePTEnPOIYKTOB B PD €KerofHO TOCTUTAIOT COOTBETCTBEHHO 26 MITH. 1 12
MJH. TOHH. OnHaKo, OoOmMI ypoBEeHL cOOpa TOTEPh U MEpPepadOTKU COCTABISET
okosio 10 %, B oTnuuyue OT JPYyrux B Pa3BUTHIX CTpaHaX, B KOTOPBIX 3TOT YPOBEHb
coctasisieT 30 % u BbILLIE.

[Torepu HedTH B BHIE PaA3IMBOB CHIPOM HEPTH M 3arpsI3BHEHUSX TOTOBOM

HEe(TENPOAYKIIMM TP CcOOSIX TEXHOJOTUYECKOro Tpollecca WIM B Ipoliecce
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TPAHCIIOPTUPOBKHU (TpeoOpa3oBaHusl B TaK Ha3blBaeMblii He(TelLIaM) B CpEIHEM
craTudecku gocturaer 5 % ot Bcero oobema. Takum oOpazom, Ha Tepputopuu PO
KEroHO 00beM He(hTEIIaMOB COCTABIIACT 25 MITH. M .

HaBepHoe, caMbIM MpOCTHIM CHOCOOOM  YTHJIM3AIMM BCEX OTXOJOB
He(TeqOoObIYM 3TO COOPYXXEHHE IUIAMOBBIX aMO0apoB C YETKUMH OETOHHBIMU
nepekpbITuAMU. OOBIYHO OHM CO3JAIOTCS OKOJIO OYpOBBIX CKBaXHH. B amOapsl
cOpacbiBaeTcs OTpaOOTaHHBIM OypOBOM pPAacTBOp, TPYHT M TMECOK, 3arps3HEHHBIC
He(ThIO, TJIMHA U BOJA, Jlajiee OHM 3achiMmaroTcs neckoM. [Ipu 3Tom Ha 1 ckBakuHy
npuxomuThes 500 M° OTXOIOB GYPEHHUs U 5 ThIC. M’ MECKa.

OtcyTcTBHME NpSIMOrO KOHTaKTa He(TeluiaMa Kak ¢ TPYHTOM, Tak H C
[OJI3EMHBIMHM BOJIAMHU JIEJIAET 3T COOPYKEHUSI MEHEE IKOJIOTMYECKH OIACHBIMU IS
OKpy»Karoiieid cpeabl. Hamuuue OTKpBITBIX aM0apoB C OrPOMHBIM KOJMYECTBOM
HAKOIUICHHBIX XKUAKUX U MMacTOOOpa3HbIX HEPTEIIaAMOB, IPUBOJUT K MOCTOSSHHOMY
3arpsI3HEHUIO BO3AYLIHOM Cpelbl yIJEBOJAOPOJAMH, CEPOBOIAOPOJOM M JAPYTMMHU
BBIOpPOCAMU 3a CUET UCIAPEHUS JIETKUX dpakiuit. [6; §]

BroppiM 1O mpocTOoTE  SIBASETCS TEPMUYECKMHA METOJ  yTHINW3ALUuU
HedrenuiamoB. VX HarpeBaroT (CXKMTAlOT) B CHEHHAIBHBIX Tedax [7]. DTo camblii
HeA((DEKTUBHBIN €MOCO0, T.K. HNPU CHKUTAHUM OOpa3yrOTCS BpPEIHbIE M ONAcCHBIC
BEIIECTBA, KOTOpBIE MpsiMbIM 00pa3om monaaaet B atmochepy. [lepepaboTka Takum
METOJIOM 3KOJIOTUYECKH OfacHa, T.K. TPeOYIOTCS IOMOJHUTENbHBIE CIIOXHBIE H
JOPOTOCTOSIIIME CPEACTBA U O00PYOBAHUE JIs yTHIM3aUUU HedTenuiamoB [S].

Taxxe umeercst Oosiee IKOJIOTMYECKU O€30MACHBIM METOJl — 3TO «OTMBIBKa.
On 3axirovaercss B yJAajJeHUW HEMTAHBIX KOMIOHEHTOB M3 IIJIaMa IMPU BBICOKUX
TeMIiepaTypax. Pe3ynpTaThl NpPOBENEHHBIX HCCIEAOBaHW [6] yTBEpKIAlOT, YTO
HE3aBUCUMO OT KOHIEHTpAMK HEQTAHBIX KOMIIOHEHTOB IINIaMa €ro MOXHO
3 PEKTUBHO OUUCTUTD.

CaMBIM 3KOJIOTUYECKH YHCTBIM METOAOM SBIIICTCS Omojorudeckui [7]. On
OCHOBAaH Ha TOM, YTO MHUKPOOPTIaHU3MbI CHOCOOHBI MpeBpaliarbh HEPTh B MPOCTHIC

COCAMHCHM, HAKAIUIMBAThL OPTraHUYCCKUC BCUICCTBA W BKIIKOYATh UX B KPYTOBOPOT
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yraepoaa. Ho 3ToT crocob nMeeT MHOTO OrpaHUYEeHUI: TeMIepaTypa, KUCIOTHOCTb,
JMana3oH AecTBusi OuomnpenapaTos [S].

CaMbIM palMOHAJIBHBIM CIIOCOOOM SIBJIIETCS BTOPUYHOE HCIOJIb30BAHUE.
Hedremnam wucrnonb3yioT B CTPOUTENBCTBE ISl MPOU3BOJACTBA CTPOMMATEPUATIOB
(KOMIIO3UITMOHHBIE ~ MaTepualnbl, OWTYM) WJIM JJis TIOBBIIICHUS  KauyecTBa
ac(anbTo0eTOHHON cMecu. OCHOBHBIM CHEPKUBAIOIIMM (PAKTOPOM  SIBIISIFOTCS
HEy100CTBa TPAHCTIOPTUPOBKA HEPTEIIAMOB K MECTY MCIIOJIb30BaHuA |5, 6].

[Ipu noObiue HePTH AOOBIBAETCS COMYTCTBYIOIIMA NPOAYKT — MOOOYHBIN
Hedrsaor raz (ITHI'). B ortnuume ot mpupomHOoro rasza, KoTopoil comepkut 98 %
merana, [THI' conepxxut mertan toipko Ha 58 %. OcrtanbHOe 3TO OoJsiee TAKETbIE
KOMITOHEHTHI - IPOIaH, OyTaH U ATaH.

[ITII" siBAsieTcs LEHHBIM CBHIPBEM, HO OH OTHOCHUTBCSI K KaTETOPUU OTXOJAOB, U
OYEHb JIOJIT0€ BpEMs €ro MpoCcTo CKUTaiu Ha MecTe. OHAKO 3TO 000CTPSIIO APYTYIO
IKOJIOTHYECKYIO MPOOJIEMyY, K TOMY JK€ C)KUTaHWE Ha (pakenax BIMSIIO HA KIUMAT [4].
Ha cerogusmauii nens ITHIT ucnonws3yroT mjist BeIpaOOTKH 2JIEKTPOIHEPruu (T.e.
UCIOJIB3YIOT B KauyecTBe ToIuiuBa). Hamo OTMETUTh, YTO 3TO HE €AMHCTBEHHBIM
Croco0, HO CaMbIil pacTIPOCTPAHEHHBINA U BEICOKOI(P(EKTHUBHBIM.

Hpyrum criocobom ytunuzauuu [THI siBnsieTcs ero xumuyeckas nepepadoTka,
B YaCTHOCTH, /I TOJYYEHHS BBICOKOKAUYECTBEHHBIX, HE COAEpKALIUX Cepy
MOTOPHBIX TOIIMB Tipu moMomtu TexHoimorun GTL (Gas to liquids —
razoxuakoctHas kousepeus win [KK) [3].

Meron ocHoBaH Ha cuHTe3e @umep-Tpomma, 3akiIrOYarOmIencs Ha
KaTaJUTUYECKOM  Ipolecce ¢  OONBIIUM  3IK30T€PMUYECKUM 3P (HEKTOB.
CenexTHUBHOCTh JAHHOTO MpOIEcca, a TAKXKE YCTOMYMBOCTh KaTaaU3aTOPOB CUIIBHO
3aBUCAT OT TeMmIiiepaTypbl. B pesynbrare TpeOOBaHHUS K TEIUIOOOMEHY M BEJCHUIO
npolecca B LIEJIOM OY€Hb BBICOKH, YTO 3aTpyHsET npoMbliluieHHoe BHeapenue GTL
TexHoJoruid. JlaHHbIi croco0 mpoOiemMaTudeH AJis UCHoib30BaHus B PD, T.k. oH
peHTabelIeH TOJIBKO B YKapKUX WJIM YMEPEHHBIX IIUPOTaX, B TO BpeMs KaK OCHOBHAs

no6erya HeTH B Poccuu ocyiiecTBiIsieTcsl B CeBEPHBIX perHOHaX.

162



1II Mescoynapoonas nayuno-npakmuyieckas KoHghepenyus
«lIpobnemul obecneuenun dezonachocmuy (bezonacnocmv—2021), 2. Yepa, Poccusn

Takum oOGpa3oM, BHUIIHO, YTO YK€ CYIICCTBYET HEMaj0 METOJIOB yTHIIM3AINH
0TX0710B HePpTea00bIun. Kak1plii METOJT UMEET CBOM MHHYCHI U TUIFOCHI, TIO3TOMY K
BBEIOOPY CTOUT MOAXOAWTH OUYEHb CEPhE3HO W aKKypaTHO. [|OMKHBI YUHUTHIBATHCS HE
TOJIBKO 3KOHOMHUYHOCTh UM 3((PEKTHBHOCTH, HO M 3KOJIOTHYHOCTh. B Ommkaitiem
OyIymieM OKHUJIaeTCsl CO3/IaHME HOBBIX METOJIOB YTWJIM3ALMK OTXOJ0B JOOBIYU
HeTH U ra3a, KOTOpble OYIyT YUYUTHIBATh Bce Kputepuu. CKOpeil BCEro 3TH METOIbI
OyIlyT HaIlpaBJICHbl Ha MEePepadOTKy OTXOJ0B, BCE CTPAHBl MUpPA CTPEMATCS K TOMY,
yTOOBl KaK MOXXHO OOJIbIII€ W3BJEYh M3 OTXOJIOB IOJIC3HBIX BEIIECTB (HAmpumep,
camy HE(Th).

PazButne nepepaboTku HedTENUIaMOB — 3TO BBITOJHAS, DKOHOMUYECKH U

9KOJOTHYECKH 00OOCHOBAHHAs AJIbTCpHATHBA yTUJIIN3alluW.
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BO3MOXHOCTbHb UCIIOJIb3OBAHUA OTXOA0B ITPOU3BOJCTBA
B KAYECTBE COPBEHTOB HA IPUMEPE CBEKJIOBUYHOI'O 7JKOMA

IlnatonoBa A. M., MeasaukoBa A.C., Kocrprokosa H.B.

@I'BOY BO «Ygumckuii cocyoapcmeeHHblil ABUAYUOHHBIL MEXHUYECKUL
YHugepcumemy, 2.Y¢a, Poccuiickas @edepayus

B mnacrosimiee Bpemsi He(TH SBISETCS OAHMM U3 BAXXHEWIIUX MOJE3HBIX
UCKOMAaeMbIX, MOTPEOHOCTh B HCIIOJIb30BAHUE HEPTH BO3PACTAET HE TOJIBKO B BHUJE
KUIKOCTH, KOTOpasi UCHOJb3yeTcs MJis MPOU3BOACTBA TOIUIMB U Macel, HO U Kak
UCTOYHHUKA LIEHHOTO CBHIPBS JUIsl U3TOTOBJICHHUS CHHTETUYECKUX KaydyKOB M BOJIOKOH,
KpacuTesnei, MOIOLIUX CPECTB U APYTUX MPOIyKTOB [1].

Bmecte ¢ TeM Bo3pacTaer 3arpsi3HEHHE OKpY:Karouleil cpelibl HEPThIO, C AITUM
CBSI3aHbl TEXHOTEHHbIE aBapuu. B To ke Bpems noOblua HEPTH CONMPOBONKAAETCA
HEONAronpusITHBIM BO3JCHCTBUEM Ha OKPYXAIOLIYI Cpeay, BKIIOuYas HapylICHUS
HKOCHCTEM, JETPajalui0 TOYB M 3arps3HeHus BogoemoB. Jlisg 06e30macHOCTH
BO3JEMCTBUM OOBEKTOB HE(TAHON OTpaciu Ha OKPYKAIOILIYI Cpely MU 4YellOBeKa
TpeOyIOTCsl aKTUBHBIE NEHCTBUSA. OYHCTKA CTOYHBIX BOJI, MPUPOJHBIX BOJOEMOB OT
HEPTENPOAYKTOB A0 3HAYCHHUM JTOMYCTUMBIX KOHIIEHTPALM BO3MOKHO C ITOMOIIBIO
pa3iauuHbIX MeToAoB. Ha cerogssuHuil JeHb COpPOLMOHHBIA METOJ SIBISETCS
HauOosee 3P (HEKTUBHBIM.

[Ipuponnble Marepuaybl  SBISIIOTCS  HauOoyiee MEPCIEKTUBHBIMU IS
MOJIy4eHHs] COPOEHTOB, TaK Kak 00Jafat0T IKOHOMHYECKOU BBIFOJION MO CPaBHEHUIO
C IpyTHUMH COPOCHTAMH.

B kadecTBe NpUPOIHBIX COPOEHTOB B IMOCIEAHEE JECATWIETHE ILIUPOKUN
MHTEPEC BBI3BAT CBEKIOBUYHBIA JKOM JJIsi OYUCTKH TNPUPOTHBIX BOJOEMOB OT
HE(TENPOIYKTOB.

CBEKJIOBUYHBIN KOM SIBJISIETCSI OTXOJOM IHILIEBOTO MPOU3BOACTBA, & UMEHHO
nepepaboTKU caxapHOU cBeKIbI. [Iponece cylkn CBEKIOBUYHOTO KOMa Ha CaXapHOM

3aBOAC IMPOUCXOOUT B ABA JdTalla — MMPCABAPUTCIIBHOC 00e3BOKHMBaHHE J0 BJIAJKHOCTH
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40-50 % wu mocneyromas Cylka B )KOMOCYIIMJIBHOM OapabaHe 70 BiIaXHOCTH 15-
20%.

HedTeeMKOCTh CBEKIOBHYHOTO >KOMa BIaXHOCTBIO 20% ObLta ompenerneHa
COIJIaCHO MeTOoJIHKe [3].

B kauectBe He(dTEenpoayKTOB OBUIO HCMOIB30BAHO AU3EIBHOE TOIUIUBO C
aBTOMOOMIIbHOI 3ampaBku «bamuedTts» u HepTh ¢ HedTemepepadaTHIBAIOIIETO
KOMILIEKCA.

B tabnuue 1 nmpeacraBiensl (U3NKO-XUMHUUECKHUE CBOMCTBA HEPTEITPOTYKTOB.

Tabnuya 1
DUBHKO-XUMHUYECKHE CBOMCTBA HE(TEIPOTYKTOB
HaumeHnoBanue nokasarens ITokazarenn
Hedp Ju3enpHOE TOIIIUBO
T1I0THOCTB B CTAHAPTHBIX YCIOBHSIX, KI/M 845 805
KuHeMaTHueCKas BA3KOCTb, MM /C:
-mpu 20 °C 6,34 0,73

OuncTKa BOABI OT Hed)TH NPOUCXOMMIA MPH TeMmieparype Boxsl 7 'C, 4rto
OPUMEPHO COOTBETCTBYET TEMIIEpaType HPUPOJIHBIX BOJOEMOB Ui OOJBIIMHCTBA
okpyroB Poccuiickoinn @enepanum.

Ha puc. 1 mnpencraBieHbl pe3ynbTaThl — ONpeAeNieHUs HEPTEeMKOCTU

CBCKJIOBHYHOI'O XOMa.

£ 25 4
~
=
S
g 2 -
=
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.=
é 1,5 A
B JTuzenbHOE TOILTUBO
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0 .

Hedrenponykr

Puc. 1. HepreeMKoCTb CBEKIOBUYHOTO KOMa
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CormnacHO NaHHBIM M3 pHUCYHKA |, MOXHO CJenaTth BBIBOJ, O TOM, YTO
CBEKJIOBUYHBIM >KOM oO0OnagaeT HeOONbIION COPOIMOHHOW CIMOCOOHOCTBIO, 3TO
CBSI3aHHO C T€M, YTO HEOOXOJUMa JOTIOTHUTEIbHAS MOIU(DUKAIIUAS TSI TOTO, YTOOBI
CBEKJIOBUYHBIM >KOM OBUI JOCTOWHBIM KOHKYPEHTOM B OYHCTKE BOJBI OT
He(TENPOLYKTOB IPUPOJIHBIMU COPOCHTAMHM.

Bompocy momudukanuyi CBEKIOBUYHOTO XOMa YYCHBIE M HCCIIEIOBATEITU
yaenser Oonbllioe BHUMaHuE, B pabore [4] paccMOTpeH Mpolecc XHUMHUYECKOM
aKTUBAIlMM >KOMa, CHadajga ero IOABEPraloT 0O0pabOTKE BOJHBIMU pPAaCTBOpaMU
kucior HCI, H,SO,, H;PO, wm panee cymar. JlaHHble CIOCOO yIiIydIiaeT
ruapodoOHBIE CBOWCTBA HCCIEAYEMOTO0 MaTephaia, 5JKOHOMHYEH ¢ MOXKET
POBOJUTHCA TPU HHU3KUX Temreparypax. Ho, K coxaleHuio, HE CIOCOOCH
3HAUUTEIBLHO YBEJIIMYUTh 3HAUYECHHWE HE(PTEEeMKOCTH, COIVIACHO pe3yJibTaTaMm
AKCIIEPUMEHTA TMOJy4YeHHBI Marepuan ooOsamaer HedreemkocThio 1,2-1,9 r1/r.
JlanHblid crioco0 Tak)ke HE IMO3BOJUT PEIIUTh NMPOOJIEeMYy OTCYTCTBHS IJIaBYYECTH
MaTepHalia Mpu NPOTEKaHUH MPOIECCe COPOIUU.

Taxxke MHOTHME HCCIEAOBATEId PACCMATPUBAIOT TEPMUYECKUN  CIOCO0
MOJIU(PUKAIIMA CBEKJIOBUYHOTO JKOMA, €ro CyTh COCTOMT B TOM, YTO MaTepual
MOJIBEPraloT OOXKHUTY TPH PA3IUYHBIX TEMIIEPATYPHBIX peXUMaX B My(deTbHBIX
mevyax. [IpenMymiecTBOM JaHHOTO METOAA SBJSETCS YCWICHHE THIAPOPOOHBIX
CBOMCTB MaTepualia, HO, K COXKaJICHWIO, yBEJIMYEHHE HEe(PTEeMKOCTH HE CTOJIb
CYIIECTBEHHOE, MJIs TOr0 YTOOBI MaTepuan CTal KOHKYPEHTHOCTIOCOOHBIMH B
CpaBHEHUE C MPOMBIILICHHBIMU aHAJIOTaMHU.

B pabore [5] npemnoxken cnocod MoaudUKAUMU  OPraHUYECKUM
pacTBOpHUTENIEM C TMOCICAYIOMUM BbDKUTaHUEM. J[aHHBIA crmocod Moaudukamu
MO3BOJISIET YBEIUYUTh CBOOOJHOE MPOCTPAHCTBO B CTPYKType Marepuaia, TeM
caMbIM yiaydmias COpOIMOHHBIE CBOWCTBAa. B  pe3ymbrare MoauduKaiuw,
He(TEeeMKOCTh MaTepuaja CoCTaBiIgeT 16 T1/T, Takke wmarepuain IpHoOpeTaeTt

CEJICKTUBHOCTh IO OTHOIIEHMIO K HedTu M Hedrenmpomykram, ero ruapodoOHo-
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oJIe0(UIIbHBIE CBOMCTBA JOCTATOYHBI JIJISl yACPKAHUS HA MOBEPXHOCTH BOJBI MOCIIE
copOLuu.

OmgHuM W3 MEPCHEKTUBHBIX CIMOCOOOB MOMU(DHUKAINKA CBEKJIOBHYHOTO KOMa
apisieTcsi oopabotka CBU-uznyuenunem. CyTh MeTOoja 3aKirodaercsi B 00paboTKe
CyuieHoro npojaykra BoaneiMu pactsopamu KOH, H;PO,, HNO;, H,SO4 1 Bogoit B
TEUEHHUE Mojydaca, 1ajiee 00padoTaHHBIN )KOM MOJIBEprajics TepMUIecKas o0padoTke
npu nomom CBY-uznyuenus no oOyrnuBanus. B pesynbrare Moaudukanuu
He(TeeMKOCTh COpOEHTA MoBbIIIaeTcs 10 3,51/T.

[TogBonst muToru, clieayer OTMETHThb, YTO Pa3BUTHE HEPTEIPOMBIIIICHHOCTH
MPUBOJUT K HETaTUBHBIM TOCIEICTBUSM, BJIMSIONIMM Ha COCTOSHUE OKpY Karomiei
cpeabl M, B YaCTHOCTH, BOJHBIX OOBEKTOB. Jljisi peleHHs NaHHOW MPOOJIEMBI
HEOOXOJMMO TIPOBEICHHE MHOTOYHMCICHHBIX MCCIEJOBaHUM, CBS3aHHBIX C
MoAH(UKALMEH 0TX0[a CaxapHOro MPOU3BOACTBA-)KOMA caxapHOW CBEKJIbl. OJIHUMHU
U3 CaMbIX MEPCHEKTUBHBIX METOJIUK MOAU(PUKAIIMKA HA CETOIHSIITHUMN JIEHb SBIACTCS
cnoco0  MoauuUKalMd  OpPraHWYeCKUM  PACTBOPUTEIEM C  MOCIEAYIOIIHUM

BBDKUIaHHUEM, a Takke 00padoTka CBY-uzmyuenuem.
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PA3BUTHUE IIUD®POBOU IVIAT®OPMbI CITIYTHUKOBOI'O
MOHHUTOPHUHI A BKOJIOI:I/I‘IECKOfl, TEXHOC®EPHOU
N IMTPOAOBOJIBCTBEHHOU BE3OITACHOCTHU JOHBACCA

IlecraBun H.C., HecoBa A.B., Xapxopauu E.B., Ye6oToBa E.H.
T'OVBIIO «/[oneyxkuil HayuoHnanvHwulll YyHUSepcumemy, 2. {oneyk, [HP

Obecrieyuenne ycTolWuyuBOro pasButus /lonOacca B COBpPEMEHHBIX YCIOBHSIX
HY’KJIa€TCs B pa3pabOTKe, CO3JaHUU U Pa3BUTUU IUPPOBOH TIATPOPMEI JJI OPTaHOB
rocynapctBeHHoro ymnpasienus Jlonerkoir Hapoanoit Pecnyonuku (JIHP) Ha ocHOBe
CIIyTHUKOBBIX JAHHBIX 10 ONEPATUBHOMY MOHUTOPHHIY COCTOSIHHSI OKPYKAIOIIEH
cpedbl,  MOCIEACTBUM  YPE3BBIYAMHBIX  CHUTyalMd WU NPOAYKTUBHOCTH
CEIbCKOXO3SIMCTBEHHBIX KyJnbTyp [l]. Ilpm o2TOoM Tekymme U  apXHUBHBIE
MYJBTUCIIEKTPAJIbHbIE CIHYTHUKOBBIE CHHUMKH MoOBepxHocTH JloHOacca, a Takxke
IPOAYKTHl BHU3YAIM3ALUHA PA3JIUYHBIX NApaMETPOB M WHIEKCOB ISl NMPUPOIHBIX U
aHTpOMNOreHHBbIX 00BeKkTOB B JlonOacce, MoryT mpenoctaBisaTbes MHcTUTyTOM
KOCMHYECKUX ucchenoBanuii Poccutickoit akagemun Hayk (MK PAH).

Takas uudponas margopma MOKET COCTOATh U3 HE MEHEE UeM TpeX OJIOKOB B
COOTBETCTBUM C TEKYIIMMU U TMEPCHEKTUBHBIMU TOTPEOHOCTAMHU YYaCTHHUKOB
1aTGOpPMbI, KOTOpPHIE OMNPEACNSIIOT 00bEM U TEPUOJUYHOCTH MEPEeaaBaAEMON UM
CIYTHUKOBOHM MH(OpMaImu: OJIOK COCTOSHUSI OKpPY>KAIOIIeH Cpeasl OyaeT BKIYATh
JaHHbBIE [0 METEOPOJIOTHUECKUM U BETETAlIMOHHBIM MapamMeTpaM; OJIOK MOCIeACTBHMA
Ype3BbIYAMHBIX CUTyallMd — IO NPHUPOAHBIM K TEXHOTEHHBIM TIOKapaMm; OJIOK
IPOAYKTUBHOCTH CENBCKOXO3AMCTBEHHBIX KYJBTYp — IO COCTOSHMIO IIOYBBI M
Pa3BUTHIO PACTUTEIBHOCTH.

B mnacrosmee Bpems Ha Ttepputopun [lonbacca mMOYTHM HE OCTaNOCh
JEUCTBYIOIIMX IIOCTOB AaHAJIUTUYECKOIO MOHHUTOPHMHIA COCTOSHMS OKpPY’KAIOLIEH
cpeabl,  MOCIEACTBUWA  YPE3BbIUAWHBIX  CUTyalUd U MNPOAYKTUBHOCTH
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYp, YTO CTAHOBHUTCS CYLIECTBEHHOM MpoOieMoil mpu

IMPUHATHHN peHIGHI/Iﬁ OpraHaMu roCyaapCTBCHHOI'O YIIPpAaBJICHHUA 110 HAIIPABJICHHUIO H
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TEMIIaM Pa3BUTUS KOHKPETHBIX OTpaciieid, TEppUTOPUN U TOpeAnpusTaid (3Ty
npo0sieMy MOXKHO OXapaKTepHU30BaTh KaK HATUYUE «MH(POPMAIIMOHHOTO BaKyyMay).

[ToTpeOHOCTh permoHa B 3KOJOTMYECKOM MOHHUTOPUHIE€ PACTET B CBS3H C
npunsatuem Iloctanosnenus IIpaBurensctBa JJHP ot 30 anpens 2020 roga Ne 22-8
«O0 yrtBepxkaenun llopsanka opraHu3zalid U OCYIUECTBIEHHUS TOCYAAPCTBEHHOIO
MOHUTOpPUHIA  OKpy’Kawlled  cpeapl  (rOCyapCTBEHHOIO  3KOJOTMYECKOIO
MOHHUTOpUHTA)». [OocygapcTBeHHBI MOHUTOPHHI OKpyXKarouieid cpeabl Oynaer
OPEACTaBIATh COOOM KOMIUIEKCHYIO CHUCTEMY HaONIOAEHUH 3a COCTOSIHUEM
OKpYXarUerl cpelbl, OUEHKM U MPOrHO3a M3MEHECHUN COCTOSHUS OKPYKAIOLIEH
Cpeabl MoJ] BO3ICUCTBUEM MPUPOIHBIX U AaHTPOIIOTE€HHBIX (PAKTOPOB.

['ocynapCTBEHHBIM KOMHUTETOM IO 3KOJIOTUYECKOM MOJIUTHUKE W TPUPOIHBIM
pecypcam mipu ['maBe JIHP (I'ockomdkomonutuku) Oyner cosnan Enusbii
roCyJIapCTBEHHBIN (OHJ JaHHBIX TOCYAApPCTBEHHOIO MOHMTOPHHIA OKpYKarouien
Cpelnbl, 3HAUUTENIbHAs YacTh JAHHBIX KOTOPOTO OYJET HAMOIHATHCA M OOHOBISATHCS
NyTeM aHAJMTUYECKOIO MOHUTOPUHIA C IMOMOINBIO CTAIIMOHAPHBIX W MOOMIIbHBIX
CPEACTB H3MEpPEHHsI NapaMETpOB OKPYXAWOIIEHM Cpeapl, a TakkKe 3a CYeT
CITyTHUKOBOTO MOHHUTOPHHTA COCTOSIHUSI OKPY>KAOIIEeH MPUPOTHON U TeXHOCHEPHOM
cpenabl Ha TeppuTopun JlonOacca.

AKTYyallbHOCTh TNpPOOJeMbl «MH(OPMALMOHHOTO BaKyyMma» OOycClaBIMBAETCs
OTrpaHUYEeHHOCTHIO (PMHAHCOBBIX pecypcoB y JIHP mis BoccTaHOBiieHHS M pa3BUTHA
CHUCTEMBbI aHAJUTUYECKOTO KOHTPOJS MPUPOAHBIX M AHTPONOTEHHBIX MPOILIECCOB U
SBJICHU, a TaKKe SYKOHOMHUYECKOHN OJOKaJoW CO CTOPOHBI YKpauwHbI U psijia CTpaH
(mosTomy penieHue TpoOIeMbl «UH(OOPMAIMOHHOTO BaKyyma» BO3MOXKHO TOJIBKO
IIyTEM UCIOJIb30BAaHUs CETEBBIX NH(POPMALIMOHHBIX pecypcoB Poccun co cBOOOIHBIM
JIOCTYIIOM K 0a3aM JJaHHBIX CITyTHUKOBOW MH(MOPMAIUN).

B cnyTHUKOBBIX JaHHBIX, Ha 0a3e KOTOPhIX MOXHO 00€CHEUYUTh
HKOJIOTUYECKYI0, TEXHOC(PEPHYI0 M IMPOJIOBOJILCTBEHHYIO O€30MacCHOCTh PEruoHa,
3aMHTEPECOBAHbI COOTBETCTBYIOIIUE CIYKObI ['OCKOMAKOMONIUTUKH, MUHHUCTEPCTBA

1o JacjaaM rpaxcz[aHCKoﬁ O60pOHBI, I-Ipe3BI)I‘-IElI‘/IIHI)IM curtyalisiMm M JIMKBHAALIUA
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nocnencTBu  cruxuiiHeix  OeactBuit (MUC) JIHP wu  MunucrepctBa
arpoIpOMBIIIICHHOW MOJUTUKU U TiposoBoiascTBUs (MAIIIT) JIHP, a takxke apyrux
Opra”oB rocyaapcTBeHHOro ynpasienus JJHP:

- ['ocynapcTBEHHOIO KOMUTETA BOJHOTO ¥ PHIOHOTO XO341CTBa;

- I'ocynapcTBEHHBIN KOMUTET I10 3€MEJIBHBIM pECypcam;

- ['ocynapCTBEHHBIM KOMUTET JIECHOI'O U OXOTHUYBETO XO34MCTBA;

- ['maBHOE ynpaBieHUE TEOJOTUHU U T€0IKOJIOTUH; U APYTHE.

dopmupoBanue 3Tol HUPpoBol MmIATGOPMBI OYAET OCYIIECTBIATHCS MyTEM
IIPOBE/ICHUSI UCCIIE0OBAHUM U pa3pabOTKU, HAMOJHEHUSI U 00CITy XKHUBaHUs IIUGPOBOIA
wiatpopMbl  JUIsI OpraHOB TocyaapcTBeHHoro ympasienuss JIHP Ha ocHoBe
CIyTHUKOBBIX JAaHHBIX IO ONEPAaTHBHOMY MOHMTOPHUHIY COCTOSIHHS OKpPY’KaroIlleu
cpensl, IIOCIIEACTBUA Ype3BbIYalHbIX CUTyalun 151 IIPOYKTUBHOCTH
CEJbCKOXO3SICTBEHHBIX KYJIBTYDP.

OcHOBHBIE 33J]a4H, KOTOPHIE HEOOXOIUMO PELIUTh JIJISl JOCTUXKEHHUS 3TON LEIH
cieayroume:

— UCCJEIOBATh POCCUHCKMM M  3apyO€KHbIl ONBIT CO3JaHUA H
AKCIUTyaTaluy HUGpoBbIX IaTGopM B chepe CIyTHUKOBOTO MOHUTOPHUHTA;

— ONPENEUTh MOTPEOHOCTH YYACTHUKOB IIATGOPMBI B CIyTHUKOBBIX
JAHHBIX U BO3MOXXHOCTH UX MOJYYEHHS U3 OTKPBITHIX HCTOYHHUKOB;

- pa3paborath UH(PACTPYKTYpPY U IpOrpaMMHoe obecrieueHrne nudpoBoit
1aTGOpMbI C OPUEHTALIMEN HAa TIEPBOHAYATILHOE Y4acTHE B HEMl TPeX MUHHUCTEPCTB U
BenoMcTB JIHP ¢ BO3MOXXHOCTBIO IOCIEAYIOIIETO PACIIMPEHMS CETH YyYACTHUKOB
1 poBoit mIaThopMBbL;

— pa3paboTaTh MNporpaMMHOE oOecredeHue IMPOIEcCCOB  00pabOTKU
[OJIy4a€MbIX M3 OTKPBITBIX HCTOYHHKOB CHOYTHHKOBBIX JAHHBIX C YYETOM
TpeOOBaHMI YIACTHUKOB IIU(POBOIL MIIaTHOPMBI,

— OpraHu30BaTh U OCYIIECTBISATH MPOLECCHl CKAYMBAHWA U XPAaHEHUs HA
KOMITBIOTEPHBIX pECypcax YYacTHUKOB LHUGPPOBOKA IUIATPOPMBI  CIYyTHUKOBBIX

JaHHBIX TI0 00BbEeKTaM Ha Tepputopun Jonbacca.
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AHanu3 pe3yibTaTOB, IOJIYYEHHBIX OTEYECTBEHHBIMH UM HWHOCTPAHHBIMU
YYEHBIMU MO0 MPOOJieME HCIONIb30BAHUS CIIyTHUKOBBIX JIAHHBIX B JIEATEIBLHOCTH
OpraHoOB IOCYJapCTBEHHOI'O YIpaBJIEHHS B c(epax 3KOJIOTMYECKOIO0 MOHHUTOPHHIA
3arpsA3HEHUs] TEPPUTOPUNA, TUCTAHIIMOHHOTO 30HAMPOBAHUS MPUPOJHBIX MOKAPOB, a
TAaK)K€ OINEPATUBHOTO KOHTPOJISI PAa3BUTHS  CEJIbCKOXO3SAWCTBEHHBIX  KYJBTYP,
YKa3bIBAE€T Ha MEPCHEKTUBHOCTh U 3()(PEKTUBHOCTh MPUMEHEHHSI YK€ 00paOOTaHHBIX
Ha BHEIIHEM CYNEPKOMIBIOTEPE CITyTHUKOBBIX TaHHBIX JIJI1 KOHKPETHBIX PETHOHOB U
JUISl 33JIaHHOTO TIEPUO/IA BPEMEHH.

B Hacrosimiee BpeMsi OCHOBHBIM TMOCTaBIIUKOM CIIYTHHKOBOW HMH(OpMaIuu B
Poccun sBnsiercst LIeHTp KOJUIEKTMBHOTO IIOJB30BaHUS CHCTEMAaMH ApXUBALUH,
00paboTKkM U aHaiM3a AaHHbIX cnyTHUKOBbIX HaOmogenui (LITK) MKW PAH [2].
HNKUN PAH na ocnoBe pecypcoB LIIK pa3paboTan u moajaep>KuBaeT ACATEILHOCTh
psla crieuuanTu3upOBaHHBIX MH(POPMALIMOHHBIX CUCTEM BCEPOCCHUHCKOIo maciuraoa,
TaKMX KakK: JUCTAHUUOHHBIM KOMIBIOTEPU3UPOBAHHBIA MOHUTOPUHI W3MEHEHUU
OKpY>KaroLIEl Cpelibl B MECTAX PACIIOJIOKEHHSI HCTOYHUKOB TEXHOINEHHBIX OTXOJIOB U
OTBAJIOB; Y4Y€T M OLEHKA DJKOJIOTMYECKOTO COCTOSHUS, KIMMAaTHYECKOW pOJIU U
MOKAPHOM  OMACHOCTH  AHTPONOTE€HHO  W3MEHEHHBIX  TOpPQSHBIX  OOJIOT;
MH(POpPMAIIMOHHBIE CEPBUCHI MOHUTOPHUHTA JIECHBIX PECYPCOB U OXOTHUYBUX YTOAUN
Poccuu; cmytHuKOBas nmuporeorpadusi U MPOCTPAHCTBEHHO-BPEMEHHOW MOHUTOPUHT
MOKapoB B HA3eMHBIX OJKocHcTeMax Poccuu; cucrtemMa MOpOrHO3UPOBAHUS
YPOXKAWHOCTH  CEJIbCKOXO3SMCTBEHHBIX  KYJBTYp; M  MHOXECTBO  JIPYTHX
uHdopmarmoHHbix cucteM. Takxke Ha ocHoBe pecypcoB LIKIT MKW PAH co3nansi
HECKOJIBKO PErMOHaIbHBIX MH(GOPMAIIMOHHBIX CUCTEM JIsl: MOHUTOPHUHIAa PErMOHOB
Hanenero Boctoka, Uepnoro u Kacnuiickoro mMopey, ballkaJibCKOro permona; a
TaKXe IPYrUe CUCTEMBI CITyTHUKOBOTO MOHUTOPHUHTA.

B npoekre MCHONb3yrOTCS MOJAEIW W METOAbl KOTHUTHBHOIO YIIPABIICHMS
nHpopManoHHBIMH ~ pecypcamu  [3, 4], KOTOpbIe SBISIOTCS OCHOBHBIMH
KOMIIOHEHTaMU ITUQPOBBIX IATPOpPM W HUX OPraHU3AIMOHHO-TEXHUUYECKUX

OKOCHUCTCM, Pa3BUTHC KOTOPBIX B Poccun HWHHUIIMHUPOBAHO P&CHOpH)KCHI/IeM
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[IpaBurensctBa Poccuiickoit deneparuu (PD) ot 28 utons 2017 roga Ne 1632—p 06
yTBepxkaeHnu nporpammbl «L{udposas sxkoHomuka Poccutickoit @enepanun» [5], a
TaKXe€ TOCYIapCTBEHHON mnporpaMmort PO «HaydHO-TEXHONIOTHYECKOE pa3BUTHE
Poccuiickont ®@enepanun», yrBepKIeHHOW noctaHoBieHueM [IpaBurensctBa PD ot
29 maprta 2019 r. Ne 377 [6].

B 3anucke cekperapuara Kondepenunn OOH no ToproBie U pa3BUTHIO
«udpossie mnaTthopmMbl U CO3aHUE CTOMMOCTH B Pa3BUBAIOLIMXCS CTpaHax:
MOCJEACTBUS IS MMOJTUTUKHU CTPAH U MEXAYHAPOAHOM NMOMUTUKW» OT 1 mas 2020 r.
Ne TD/B/EDE/4/2 [7] noq4epKHYTO, YTO «... IBE HOBbIC B3aMMOCBSI3aHHbBIE CHUJIbI BCE
B OOJBbIIECH CTENEHW HANpPABISIIOT CO3/aHHE CTOMMOCTU B HU(PPOBOW IKOHOMHKE, A
MMEHHO LM(ppoBbIe NaHHbIE U LU(ppoBbie uiar@opmel. IlepBas aBmxymas cuiia —
BO3MOXHOCTh COOMpAaTh, UCIOJIb30BaTh M aHAIU3UPOBATH OTPOMHOE KOJIMYECTBO
MalIMHOYUTaeMON HHpopMaluu (LM(PPOBBIX AaHHBIX). ... BTopas nBrxyunias cuna —
wiarpopmusanus. B nmocnennee necatuiaeTne BO BCEM MHUPE MOSIBUIOCH MHOXECTBO
U(GpPOBBIX IMIATHOPM, KOTOpPBIE HCIOJIB3YIOT OW3HEC-MOJENHM, OCHOBAaHHbBIE Ha
JaHHBIX, U KOPEHHBIM 00pa3oM IpeodpasyloT cymiecTByromme otpaciu. Lludpossie
wiaTrGopMbl CIy’KaT MEXaHU3MaMU YCTAHOBJIEHUS CBSI3M MEXJIY MHOXECTBOM
CTOpOH nnsi B3aumojnelctBus B Mutepuere. Ilnargopmo-opueHTHpOBaHHBIE
OPEANPUATHS UMEIOT OOJIbIINE MPEUMYILECTBA B AKOHOMUKE JJaHHBIX. B cuity cBoero
MOJIOKEHUS] OJJHOBPEMEHHO MOCPEIHUKOB U MHMPACTPYKTYPhl OHU MOTYT U3BJIEKATh
U (DUKCUPOBATh BCE JJAHHBIE, CBA3aHHBIE C AKTUBHOCTBIO MOJIb30BaTelel miatopm B
HHTepHeTe U B3aMMOJECUCTBUEM MEXAY HUMMU. ...».

[ToatomMy, co3maBaemasi 1uudpoBas 1aTpopMa COCTOMT U3 Tpex
B3aMMOCBSI3aHHBIX CETMEHTOB (IIOCTaBLIMKH, OIEPAaTOp M IOJIb30BATEIM) C
Pa3IMYHOM CTENEeHbI0 aBTOHOMHOCTH U JOCTYyIA K pecypcaM udpoBoil miatdopmsi:

— MePBBIN CerMEHT 3ToU MG POBOM TIaTHOPMBI (TOCTABIIIMKHA) COCTOUT U3
nporpammHo-amnmapatHoro komiuiekca LIKIT MUK PAH (aBToHOMEH U HE3aBHCHM), A
TaK)Xe M3 JPYTUX HE3aBUCUMBIX (OTKPBITBIX MU CO CBOOOJHBIM JOCTYIIOM) CETEBBIX
MCTOYHUKOB CITyTHUKOBBIX JTAHHBIX;
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- BTOPBIM CErMEHTOM (omeparop) sABisercs JoHeukuil HalMOHAJIbHBIN
yauBepcuteT (JonHY), xotopeiii umeer moctyn k cepBucam “VEGA-Science” Ha
ocHoBanuu Cornamenus o corpynuuuectBe ¢ UKW PAH naxomut, oOpabatsiBaer,
apXUBHPYET W TepeJaeT TPEeTbeMy CerMeHTy (I0JIb30BaTeNsIM) HEOOXOIUMYIO
CIYTHUKOBYIO HH(OpMAIMI0O WIH JIpyrue HH(POpMAIMOHHBIE MPOAYKTHI, a TaKKe
oOcnysxuBaet reorpapuueckre nHpopmannonnsie cucremsl (I'MIC) nonp3oBarenei;

- TPETUl CErMeHT (I0JIb30BATENIM) MPEACTABIEH MHHHCTEPCTBAMHU H
BegomcrBamu  JIHP, a Taxke ApyruMu 3avHTEPECOBAHHBIMU IPEANPUATHIMM,
opra"usauusamu u yupexaeusmu JJHP.

B nepByto odepenn miaHupyeTcs 00eCneYnTh ONEPaTUBHBIMU M apXUBHBIMU
(3a 10 ;met ¢ 2010 o 2020 roxasl) cnenayromieit nHGopmaruei mo:

- 3arpsi3HEHHUIO0 aTMOc(epbl, TMOYBBI M BOJHBIX PECYPCOB, COCTOSHHUIO
JIECHOM M CTENHOW PACTUTENIBHOCTH, JIErpajallid U 3aCOJICHUIO IMOYBBI U T.II. JJIA
['ockomakononutuke nipu I'mase JIHP;

— MPUPOAHBIM M TEXHOIECHHBIM MOXKapaM, CMEIICHUAM MOBEPXHOCTH HU
CTPOEHUM M3-3a T€OJIOTUUECKUX M TEXHOTEHHBIX MpUYuH U T.10. 11t MUC JIHP;

- BET€TALlHOHHBIM WHJIEKCAM CEJIbCKOXO3SMCTBEHHBIX II0JIEH, BIAXKHOCTHU
II0YBBl B IIOBEPXHOCTHOM CJIO€ UM B KOpPHEBOM 30HE, HAKOIUIEHHOM 3a CE30H
BJIQYXKHOCTH U Temreparype u T.1. aiss MAIIIT JIHP.

[lepcriekTBOM  JalbHEWMIIEr0  pa3BUTHUS  IOJYYEHHBIX  PE3yJbTaTOB
HCCIIEIOBaHMUS U pa3pabOTOK OyJeT ajanTais U paclnpoCTpaHEHHE MPOTPAMMHBIX
IPOJYKTOB II0 KOHBEpPTAalMM CHYTHUKOBBIX JaHHbIXx Ha ['MC mnonws3oBateneit
CO3/ITaHHOU UG POBON TIATPOPMBI JJIs1 APYTUX MUHUCTEPCTB U BegomcTB JJHP.

Kpome Ttoro, oumHY mmanmpyeT wuCHoONb30BaTh CBOOOJHBIA TOCTYN K
CIIyTHUKOBBIM  JAHHBIM  BBICOKOTO pa3pelICHHs] U3 OTKPBITBIX PECYpPCOB
EBpomneiickoro kocmuueckoro areHTcTBa, ['eonmornueckoir ciyxObl  CILA,
HauunonansHoro  ympaBinenuss CIIA no a’poHaBTHKE H  UCCIEIOBAHHIO
KOCMHYECKOIO0 MPOCTPAHCTBA U APYTUX OTKPBITBIX CETEBBIX HMCTOYHHKOB JUIS

oOecrieueHus ycTounBoro pa3sutus Jlonbacca.
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dopmupoBaHue, pa3paboTKa, CO3JaHUE U pa3BUTHE HU(PPOBOHN TIATPOPMBI
perHoHaIbHON  Teorpaduyeckoil  WHPOPMAIMOHHOW  CHUCTEMBI  CITyTHUKOBOTO
MOHHUTOPHHTA 3KOJIOTHUECKON, TEXHOC(HEpHOH M MPOJOBOILCTBEHHON OE30MaCHOCTH
JlonOacca mMO3BOJIUT OOECTICYUTHh YCTOWYUBOE COIUATBHO-IKOHOMUYECKOE Pa3BHUTHE
IPUPOAHBIX U TEXHOC(EPHBIX TEPPUTOPUN C yUETOM H3MEHSIONIUXCS TII00ATBHBIX
KIIMMAaTUYECKUX YCJIOBHM TIPW BO3JCHCTBUU JIOKAJTBHBIX AHTPOTIOTEHHBIX W

MUJIUTAPUCTUYECKHUX (DAKTOPOB.
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Cnupuaonona A.A., Xamnyiuna J.U., Hacsiposa J.C.

DI'FOY BO «Yumckuii 2ocyoapcmeenublil a8UAYUOHHBLI MeXHUYECKULL
YHugepcumemy, 2. Yga, Poccuiickaa ®edepayus

Bwmecte ¢ poctom HaceneHus 3emiid HEM30€KHO YBEITUUYMBACTCS KOJIMYECTBO
OTXOIOB. EXEIHEBHO TOSBISIOTCS HOBBIE TOBAPBI, TEXHOJOTHH, OTKPBIBAKOTCSA
npousBoacTBa. OOpazyercs CTOIBKO OTXOJ0B, YTO MpobIeMa ero yTUiIn3aliu, cTajia
OJIHOM U3 caMblX BaXHBIX JJIsI MHpPOBOro coobmiectBa. Haumbosiee noruyHbIi
BO3MOXHBIM MYyTh PEIICHUS MPOOJIeMbl YTUIM3AlMU OTXOJOB — €r0 BTOPUYHOE
UCIIOJIb30BaHUE B JKU3HU YEIOBEKA.

PaccMoTpuM OTXOZIBI PACTUTENBHOIO MPOUCXOXKACHUS HA MPUMEPE OMABIICH
aucTBBL. Kaxmayro OceHb JepeBbsi COPACHIBAIOT OTPOMHOE KOJWYECTBO JIMCTBBI H
yalie BCEro OHa TakK, U OCTaeTCs JIeKAaTh Ha 3eMiie. A BEIb 3TO OTIUYHBIA pecypc,
KOTOPBIN CO3JAETCS CaM, & HE YEJIOBEKOM, U €r0 MOXHO HCMOJIb30BaTh BTOPUYHO.

HecmoTpst Ha Ooubllloe KOJMYECTBO OMAaBIIEW JIUCTBBI, €€ HENIb3s
YTUIN3UPOBATH METOJOM CXKWUTaHUs, TaK KaK OHM OBICTPO BCHBIXUBAIOT, 00pa3zys
JIOBOJILHO CHJIBHOE TIIaMs TIPU CTOPAHUU, HO OYEHBb OBICTPO MPOrOparoT, MOCIIE YETo
racHyT. OAMHOYHBIA JIUCT CrOpaeT MNPH JOCTATOYHOM KOJUYECTBE KHUCIOPOJA,
MOATOMY 00pa30BaHUE BPEIHBIX BEIIECTB MUHUMAaIbHO. OJIHAKO 3TO HE OTHOCHUTCS K
ropsilied Kyde JIMCThEB. Y TaKOM Ky4Yd B HOPMAJbHBIX YCIIOBUSIX TOPUT TOJBKO
HapY>KHBII CJION, BXOAAIINUNA B MPSIMOM KOHTAKT C BO3IYyXOM, OoJiee riyOOKHE CIIOU
rOpAT NPHU CWIBHOM HENOCTaTKe KUCIopoaa. ['ycTon cepblil AbIM, OAHUMAOIIMICS
OT MEIJIEHHO TIICIOIIMUX KyY, COCTOMT WU3: OKHCH Yyrjiepoda (yrapHblii ra3z),
MUKPOYACTUI] CAXKH U OKHCH a30Ta. YTapHbBIA ra3 CBSI3BIBACTCSA C T'€MOTJIOOMHOM
KPOBH U JIMIIIAET €r0 CIIOCOOHOCTH TPAHCTIOPTUPOBATH KUCIOPO/I, IPU ITOM HE UMEET
3amaxa M I1BeTa. MHUKpOYacTULIbl CaXH OINACHbl TEM, 4YTO MPOXOIAT Yepe3
OOMBIMMHCTBO (UIBTPOB W OCENAIOT B JIETKUX, MPHUBOAS K BOCHAIUTEIBHBIM

mponeccam. HOBTOMY C)KHUI'aHUC JIMCTBBI BPCAUT YCIIOBCUCCKOMY 3JI0POBLIO.
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Nuoit cnoco6 ytunuzanuu JTucTBH npennaraer Bosna JI. B cBoeii pabore [1].
ABTOp, OIKCHIBAET BO3MOYKHOCTh HCIOJIb30BaHMS JIUCTBBI, KaK XOpouIee
oprannyeckoe yaoopenue. s 3Toro coOpaHHasi JUCTBA OCTaBISETCS 0 BECHBI
cnenytomero roga. [locie 3uMbl BepxHU ClIO nepedpachiBaeTCs BHU3, a HIDKHUN
HaBepX. JleToM HeoOXOoauMO MOJIMBaTh Ky4y, a B KOHIIE JeTa NOBTOPUTH Mepedpoc
CJIOEB U B TaKOM COCTOSIHUM OCTaBHUTh JI0 cledyromiero roga. Ha cienytommii roa
HE0OXO0IMMO MOBTOPUTH 3TH AeUCTBUS. 1 TONBKO K KOHIly BTOPOTO rofia OT MOMEHTa
3aKIaJKl Ky4yd MOJIy4aeTcsl OJHOPOJIHAs TeMHas 3eMJIMCTas macca, OpraHu4ecKoe
ynoOpeHue u3 JIMCThEB, TaK Ha3biBaeMmas jucTtoBas 3emist. (CiemoBaTenbHO, Ui
IPUTOTOBJICHUS] OPraHUYECKOro YJIOOpEeHHs U3 JHCTBBI NOTpedyercs JBa roja.
Pa3znoxenue OyaeT MATH MEIJIEHHO, TaK KaK B CYXHX JIUCTBhSIX MHOTO yrjiepoja W
Majo a3o0Ta.

OgHuM M3 caMbIX BpEOHBIX OTXOJOB B MHpe cuuTaercs miactuk. [lo
cratuctuke Greenpeace B Poccun 60see 300 MiTH. T mIacTHKa MPOU3BOJIUTCS B MUPE
exeqHeBHO, 50% W3 HUX — OAHOPA30BBIE TOBAphl M YIAKOBKA, TAKWE KakK IMOCY[a,
OyThUTKH, KpBIIKU U T.A4. UMenHo nostomy Cyxununa T.A. B cBoel paboTe MHIIET O
BO3MOHOCTH HMCITOJIb30BAHUS OIABILEH JIMCTBBI B KaYECTBE OJHOPA30BOM MOCY[BI.
JIucTBa MO MHEHHUIO aBTOpa 00JIalaeT PSAAOM MPEUMYUIECTB, TAKHE KaK: JIETKOCTh B
YTWIM3ALUH, 3KO-MI0CYAa CMOKET CaMOCTOSATENIbHO pa3nararbes 3a 4-5 mecsueB 0e3
BpeAa g NPUPOAbI, JEHIEBU3HA ChIPbS, IMOBCEMECTHOCTb (lIEPEBbS, KOTOPHIE
cOpachIBAIOT CBOIO JIUCTBY OCEHBIO, PACIPOCTPAHEHBI TOBCEMECTHO, MOATOMY HayaTh
MPOU3BOJICTBO MOKHO MPAKTHUYECKHU TJ€ YrOAHO), 0€30MacHOCTh (IpU MOMNaJaHUU
YacTUYEK B MUIIEBOJI y YeJIOBEKa HE Oy/IeT OTPaBIICHUS).

OTansl MPOU3BOACTBA IKO-TTOCYBI:

1) COop cBekHMX OMaBUIMX JUCTHEB U TPAHCIIOPT CHIPhS HA MIPOU3BOCTBO.

2) JIucThs momaaarT Ha KOHBEMEp AJIsi MacChl U MPOXOJT Yepe3 cemaparop,
YTOOBI HCKITIOYUTH U3 CHIPbSI JIUITHUE BKIIIOUCHHUS.

3) B noaroroBieHHbIX BaHHAX OCYIIECTBIISIETCS] POMBIBKA B KUIIAIIEH BOJIE.

4) B uucToii Bojie Chipbe BRIMaunBaeTcs 3-4 yaca U epeMasbiBaeTCsl.
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5) B cMech mobasisieTcst Kpaxmall, s Jydiiero ¢GopmMooopa3oBaHusl.

6) Cmech mojgaercss B ropsuuil (OpPMOBOYHBIM MpEcC, KOTOPBIM (QopmyeT
HY>KHYIO MPOU3BOIUTENIO (POPMY C MOMOIIBI0 BBICOKON TEMIEPATypbl U JaBICHHUS.
braronapst BEICOKOI Temneparype, nienne 00e33apaxuBaeTcs.

7) HaHocuTcs nuMmIEBOM JaK, KOTOPbIA IIMPOKO pPACHPOCTPAHEH B
MIPOMBIIUIEHHOCTH Il IEPEBIHHON NOCYIbI.

8) U3nenus cymarcst B MPOlyBOYHOM CYIIMIIKE M JIOCTaBJISIOTCS KOHBEHEpOM
Ha MECTa YIaKOBKHU U TPAHCIIOPTUPOBKHU.

Eme onnoit mpoGieMoil yenoBedecTBa SIBISETCS BBIpYOKa JepeBbEB s
npousBojacTBa Oymaru. [loaromy Temy nepepaOOoTKU JUCTHEB ISl MOTyYEHU Oymaru
3arparuBaer [l'omoBarckas J[. M. B cBoeir pabore [3]. ABTOp mnpeniaraer
U3rOoTaBIMBaTh OyMmara, HUCIOJIb3ysl TAaKUE MHIPEAMEHTHI, KaK OCEHHHUE >KEIThIe
JUCThs, Bojaa, kpaxmanu, kiuer I[IBA, Ttabnerku ['uwapomepurta, TKaHb. OTarbl
MPOU3BOJICTBA: OXANKy JHUCTHEB 3aMOYHUTH B BOJIE, Pa3MATh UX U NEPEMOJIOTH B
OlieHepe C BOAOW, IMOCTENEHHO A00aBisis €Ile JUCThEB M BOJBI, NEPEIUTh U
pa30aBUTh BOJOMW, 100OABUTH CTOJOBYIO JOXKKY Kpaxmalla U CTOJIOBYIO JIOKKY KIes
[IBA, no6aButh Heckoabko TabneTok ['maponepura (6-8 mIT.), U3TOTOBUTH PAMKY U3
KyCKa METaJNIMYecKOM CEeTKH pa3MepoM JHcT ¢opmara A4, NpPUKpENnuB K HeEH
MEJIKYI0O MOCKUTHYIO CETKY, OIyCTUTh PaMKy B IOJyYEHHBId PAacTBOp, Pa3pOBHSTH
TOHKUU CIIOM JIKCTA, 1aTh JIMIITHEH BOJIE CTE€Ybh U HAKPBITH PaMKy ¢ OyAyUIUM JTUCTOM
OyMaru KyCKOM TKaHHU, MPOMOKHYTh cajipeTKaMHu JIMIIHIO BOJAY M MEPEBEPHYTH
paMKy Ha TKaHb, HAKPHITh Oymary emie OJHUM KyCKOM TKaHH W MPOTJIaUTh YTIOTOM
J0 TIOJTHOTO BBICBIXaHHUS, MOJIOXKUTHh CTONKY H3TFOTOBJIIEHHBIX JINCTOB IIOJ IpeEcC.
Uto0bl MUHUMU3HPOBATH 3aTparhl Ha kied [IBA u kpaxman, aBTOp mpemyiaract
UCIIOJIb30BaTh JIAHHBIN c1OCO0 MepepadOTKU OMABIIMX JIMCTHEB C MaKyJaTypoH, TeM
CaMbIM JIUCTbsI OyMaru OOpeTaloT HE TOJBKO TMOJIOKEHHBIH O€iblii LBET, HO U
JOCTATOYHYIO MPOYHOCTH, a TJJABHOE HE HYKHOM MakKyJaType aeTcs TakK ke BTopas

KHN3Hb, KaK 1 OIlaBIIEH JIMCTBE.
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JIluctesi nepeBbEB 00aaIOT YHUKAIBHOW KPacoTOW, SPKUMHU I[BETaMU U
OPUATHOW MPOCTOTOW HpHpoabl. OnaBlIME JIUCThS MOTYT CTaTh JEKOPOM ISl JOMa,
BMECTO T€X K€ KapTHH W3 TUIacTUKa wim Oymaru. Hampumep, ¢ MOMOIIIBIO TIHIICpUHA
MOHO COXPAHUTh LIBET JIUCTHEB U UX BHEIITHUMN BHI.

N3 mnepepaboTaHHBIX B MPOU3BOACTBE JIUCTHEB BO3MOXKHO H3TOTOBUTH
TOIUIMBO, KOTOPOE OyJIE€T CTOMTh HAMHOTO JICHIEBIIC IPOB WUJIU YTJisS, HO SHEProoTiaya
Oyner moutu Takas xe. [IpeccoBanue JTUCTHEB UMEET PsiJi JOCTOMHCTB: COXPAaHEHUE
JIECOB OT BBIPYOKH JIEPEBHEB Ha BHIPAOOTKY TOILJIMBA, TEIUNIOEMKOCThH MPECCOBAHHBIX
JUCTHEB pPaBHA TEIJIOEMKOCTH YTIJISI BBICOKOTO KauecTBa M MOYTH B JIBa pa3a BbILIE
JIPOB, TPOJIOKUTEIBLHOCTh TOPEHUsI OJHOro OpukeTra moytud B 10 pa3 Belle, yeM
TOPEHHE APOB C TAKUM K€ BECOM, IIPECCOBAHHbBIC JIUCThS B JiBa pa3a jierye u B 10 pa3
KOMIIAaKTHEH OOBIYHBIX JIPOB, 3KOJIOTMYeCKH Oe3omacHbl. [lpu cropanuu oHu
BBIJICJISIIOT B 4 pa3za MEHbIIE JbIMa C BPEIAHBIMH BEIIECTBAMH, OTAILUIUBATH MOXHO
J00BIE BUIBI TTIOMEIIICHHUS.

TexHoyorust U3roToByicHus [4]:

N3menpuenue u 1pobiieHNnEe ChIphs 10 HY>KHOTO pa3Mepa.

Cy1ka ¥ ToAroTOBKA JINCTHEB K MPOU3BOJICTRY.

[IpeccoBanue coipbsi B  Opukerhl. llepen HavamoM  mpeccoBaHwMs,
U3MENbYEHHBIE CYIIEHBIE JIUCThSI CMEIIMBAIOT C TJIMHOW B COOTHOIIEHHUE | KT TIIUHBI
Ha 10 Kr nucTheB.

Cwmech pazbaBisitoT ¢ Bojaou (temmnepatypa 3001) 10 mosxydeHus OAHOPOIHOM
HE JXUAKOW Maccel. Jlanee MOJy4YMBIIYIOCS CMECh 3aJMBAalOT B IPECCOBAIBHBIN
CTaHOK.

B xoze npeccoBaHus Ha 3aBOJICKOM O0OpYIOBAHMM yAAIAETCS JUIIHSIS Biara.
Bpuxketsr npuobperaroT dhopmy.

OxJtaxIeHUE U CYIIIKa MOJYYUBIICHCS TPOTYKIUH.

Takum oOpa3om, omaBmias JUCTBA SBJSIETCS  OTJIIMYHBIM — PECYpCOM
nepepaboTKu, KOTopasi MOXET ObITh MCIOJIb30BaHA JJIA MOJYYEHHS] OPraHUYeCKOro

ynoOpeHus, 3K0-1ocyAbl, OymMaru u TOTUIHBA.
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BJIMSTHUE HE®TSHOTO 3ATPSI3HEHUS HA OCHOBHBIE
YKOJIOTHUYECKUE MAPAMETPBI HE®TE3ATPSI3SHEHHBIX [TOYB
(3ATIAJTHASI CUBHPB)

2HocoBa M.B., 1Cepezmna B.II.

1 o o o o
Hayuonanvnouii uccneoosamenvcrkuii Tomckuti 20cy0apcmeeHHblil yHuUgepcument,
Tomck, Poccutickas @edepayus

2 .
Axyuonepnoe Oowecmeo « TomckHUITHnepmo, Tomck, Poccuiickas @edepayus

VYcTaHOBNEHO, YTO TOJA BO3ACHCTBMEM HEPTH B TMOYBE KapAMHAIBHO
U3MEHSIOTCA €€ BOJHO-(DHM3MUECKHE CBOMCTBA, SIBISIONIMECS OJHUMHU M3 BaKHEHUIINX
napaMeTpoB Ui ONarompusTHOIO pocTa M pa3BUTUA pacTeHuid. OmnacHOCTb
HE(QTSHOTO 3arpsi3HEHUS CBSI3aHA C BBICOKOM UYyBCTBUTEJIBHOCTHIO K HEMY BBICHIMX
pPacTEHH, HWCIOJB3YIOUIUMXCSA I  KOHEYHOrO0  JTana  pPEeKyJIbTUBALUU -
(UTOMENMOPATUBHOTO TOCEBAa HEPTECTOMKUX TpaB. YCTAaHOBJIEHO, YTO TOJ
BO3JIECTBUEM HE(PTU B NOYBE KapAMHAIBHO HM3MEHSIOTCS €€ BOJHO-(PU3UYECKHE
CBOMCTBA, SIBJISIOIIMECS OJHUMM W3 BOXXHEMIIMX MapaMeTpoB i OJIaronpUsATHOIO
pocTa U pa3BUTHS pacTeHui [1-5].

OObeKkTaMH  JAHHOTO  MCCIEAOBAHMUA  MOCIYKUIM  MOJHONPO(UIbHBIE
MOYBEHHBIC pa3pe3bl, 3aJI0KEHHbIE HA TEPPUTOPUU pa3ivBa Cbipol HedTu B
pPa3NMYHBIX 30HAX 3arps3HeHus (AMUIEHTpP, UMIMaKTHas 30HA). KiroueBoil yuyacTok
pacmoyioKeH B CpeaHEeTaeKHOW moa3oHe 3amamHoit Cubupu Ha JIeBOOEpEXKbE PEKU
OO0 B UEHTpaJIbHOW YacTH NOWMBL. MeToauka BKIIOYANA CONPSKEHHBIN

CpPaBHHUTECIIBHBIM aHanmW3 (OHOBBIX IIOYB M II0YB, TOJIBEPKCHHBIX HEPTIHOMY
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3arpsasHeHno. MOHOM MOCIy X uja He3arpsi3HEHHas aJUIIOBUAJIbHAS CEpOryMycoBasi
TUNHWYHO-TIIEEBATass CpEIHE MeJKas TSKEIOCYTJIMHKUCTas IMo4yBa. B cBsizu ¢
HapyLICHUEM TIOYBEHHBIX TOPU30HTOB M HEBO3MOXKHOCTH HX JUArHOCTHUKHA BCE
o0pa3Ibl TEXHOTEHHBIX IOYB OTOMpATUCh TOCJIOWHO WM UIACHTU(PUIIMPOBAHBI B
COOTBETCTBHH C TCHETHMUYECKHMMHU TOPU30HTaMU X (hoHOBOTO aHajora. OOBeKTaMu
HCCIICJIOBAHMS SBIISIIOTCS 2 TONHOMPOMHMIIBHBIX IMOYBEHHBIX pa3pe3a u 26 o0pasIon
MOYBEHHBIX TPUKOMOK. B 0TOOpaHHBIX 00pa3nax ONpenesIiuch CIETYIOIIIe
napaMmeTpbl: HauMmeHblnas Biaroemkocts (HB) -  wmeromom  Kauwmnckoro;
MaKcHMallbHasi rurpockonuyeckas Biara (MI') - mo meromy HukomaeBoit mnpu
HACBIIIICHUU TIOYBBI CEPHOKHUCIBIM KaJlueM; BIAXHOCTh 3aBsigaHus pacteHuit (B3) -
pacyeTHbIM METOJIOM ¢ TpuMeHeHueM Kkodddurmumenta 1,5 or MI; amamazon
aktuBHOM Biaru (IAB) - pacuerHeiM metomom no pazHoctu HB u B3; monnas
BrnaroeMkocth (I[IB) u xoaddunuent crpykrypuoctu (Kctp) - mo oOmenpuHsITHIM
meronukam [4]. Hedrenpoaykrsl B mo4Be ompeneiaeHbl (QIyopUMETPUYECKUM
METOJIOM Ha aHaiu3atope >Xuakoctu «dDmroopar-02». [lomydeHHBIE pPE3yabTaThI
00paboTaHbl METOJIOM MaTEMAaTHYECKOM CTATUCTUKHU B MPOTPAMMHOM OOECIICUCHUU
STATISTICA 6.0.

[ToneBoe oOcnenoBanre HedTE3arpsI3HEHHBIX TTOYB YKA3bIBAET HA UX BHICOKYIO
IUIOTHOCThH, B CBSI3H, C YEM B ITOYBEHHOM IpO(dHIie CO31at0TCsl aHa3pOOHbIE YCIOBHS,
KOTOPBIE CLIOCOOCTBYIOT Pa3BUTHIO TJIEEBBIX MPOIIECCOB B BEPXHUX TOPU3OHTAX TOYB,
MOSIBIICHUIO MACJISIHUCTBIX IIJIGHOK B TOYBEHHOM Macce, WHTEHCUBHOIO 3araxa
He(TH, TIEMEHTAIlMM OTIEIBHBIX TOYBCHHBIX arperaroB. lMcxomgHas KOMKOBAToO-
3epHUCTas CTPYKTypa TpaHCHOPMUPYIOTCS B TJIBIOMCTYIO, YTO YXY/IIIaeT
kodddumment crpykrypHoctd (Kcerp=0.53, HeynoBIeTBOpUTENbHBIN) U ApyTHE
arpodusnueckue CBOMCTBa Hedre3arps3HeHHbIX MoYB. [lox BiusHHEM HEDTIHBIX
MOJUTIOTAaHTOB MPOUCXOJIAT 3HAYUTEIbHBIE U3MEHEHUSI napaMeTpoB
TUTPOCKOTNIMYECKONW BJIAaTM M TIOJHOM BJIAro€MKOCTH He(Te3arps3HEHHBIX IOYB.
MakcuMalnbHasi TUTPOCKOMUYECKasi BIAXHOCTh - MapaMeTp, XapaKTepu3yrouun
BOJONPOYHOCTh CTPYKTYpPbl IIOYB, CJEAOBATEIbHO, U €€ MPOTUBOIPO3UOHHYIO

CTOMKOCTh. B xemo3emax maHHbIA mMokazaTenb Beime (14.99%), yem B ¢oHOBOM
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nouBe (7.70%), 4TO CBSI3aHO C MACISHHCTBIMHM IUICHKAMH, OOBOJIAKMBAIOIIUMHU
nouBeHHBIE arperathbl. [10aTOMy Hanboliee TOKCHYHAS Cpejla CO3/1aeTCS B TyMYCOBBIX
TOPU30HTAX IOYB, YTO CBA3AHO C COPOLMEN TEXHOTEHHBIX YIJIEBOJOPOJIOB HEPTH
OpTraHWYECKUM BEIIECTBOM TIOYB W (OPMHPOBAHWEM HaA TIOBEPXHOCTH ITOYBBI
OUTYMHHO3HOU KOPKH. burymuno3nas KOpKa SIBIISICTCS TSDKEITBIM
BBICOKOMOJIEKYJISIDHBIM ~ KOMIIOHEHTOM  HE(pTH,  COAEpXKAIIUM  CMOJIUCTO-
ac(haabTEHOBBIC BEIIIECTBA.

JI7is1 BOCCTaHOBJICHHUS MCXOIHOTO COCTOSTHUS MIOYBEHHOTO TIOKPOBA TPEOYIOTCS
3HAUUTEIbHBIE IKCIUTYyaTallMOHHBIE BIIOKEHHSI, TIO3TOMY TEPCIEKTUBHBIM METOIOM
BOCCTaHOBJICHHSI BOJHO-(PM3WYECKUX CBOWCTB IIOYB MOXKET CTaTh IMPUMCHCHHE
PYJIOHHBIX OMOMAaTOB. BO3MOXHOCTH CO3/IaHUS BBIJACPKAHHOTO TIO IUJIOMIATU |
TYCTOTE€  TNPOEKTUBHOIO  PACTHUTEIBHOTO  CJIOS  HAmpsIMyK0  3aBUCUT  OT
PEKYIBTUBAIIMOHHON CMECH, KOTOpas NOJDKHA OBITh MOJI00paHa B COOTBETCTBHH C
KIIMMaTHYCCKUMH XapaKTePUCTUKAMHM, TOYBEHHBIM TTOKPOBOM M THAPOJIOTHICCKUMHU
OCOOCHHOCTSIMU TEPPUTOPHHM TPUMEHEHHS OWOMAaTOB. JIOMOTHUTEIBHOW MEpOH,
oOecrieunBaome HauOonbUid 3POEKT OT NPUMEHEHUS PYJIOHHBIX OHMOMATOB,
MOXET  CTaTb  BBEACHHE B  OWOJOTMYECKMHA  dTalm  PEKYJbTHUBAINH
(UTOMETHOPATUBHOTO MOCEBa HE(YTECTONKUX TPaB, KYJIbTYP YJIYHarOUIUX CTPYKTYPY
nouB - (Lupinus polyphyllus), poxp moceBHas (Secale cereale), MTOHHUK >XENTHIN

(Melilotus officinalis), kneBep nyrosoii (Trifolium pratense).
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WCIOJb30BAHUE HHHOBAIIMOHHBIX TEXHOJIOT U
B PEHIEHUU SKOJIOI'MYECKUX ITPOBJIEM I'A30105bIYN

banakupesa C.B., IlatpukeeBa K.A.

DI'FOY BO «Ypumckuu cocyoapcmeennviil He(hmaHoU mexHudecKuil
YHugepcumemy, 2. Yga, Poccutickas @edepayus

B npunstoit «3uepretuueckoit crparerun PO» (OC) na mepuon 2020-2035
roJibl paccMaTpHUBaeTCsl Pa3BUTHE TOIUIMBHO-3HEprernyeckoro komiuiekca (TOK),
UCII0JIb30BAaHUE YHEPTETUUECKUX PECYPCOB, B TOM YHUCIIE YIJIEBOJOPOAHBIX HA OCHOBE
HedTu u rasza. [Iporpecc B sHepreTuke CTpaHbl HAILlEJIEH Ha MOJEPHU3ALMOHHBIN
PBIBOK, CIIOCOOCTBYIOIIHMIA YCKOPEHHOMY Pa3BUTHUIO JPYTHX CEKTOPOB 3KOHOMHMKH,
YOPOYHEHUIO U COXPAHEHHUIO MOJoKkeHuss PD B MUPOBOW SHEPreTHUKe, MO3BOJIUT K
2024 roxy BOUTH B IIATEPKY KPYNHEUIINX YKOHOMHUYECKUX JEPIKAB.

CeronHs NoO4YTH TNOJOBUHA TI'EHEpAlMU 3JIEKTPUYECKON HHEPrUU B CTpaHE
OCYUIECTBJISIETCS. HA OCHOBE MPUPOJIHOTO ra3a, 00beM ero J100b1Yu OyJeT HapacTaThb
(trabmuma 1). B To xe BpeMs HaOIrOaeTCsl yCTOMYMBAsT TCHICHIIUAS IO COKPAIEHUIO
noObIYM HEPTH, MPUYUHAMU CIIY>KaT: MajieHre (BbIpabOTaHHOCTh) 3ayiekeld HepTH B
OCBOCHHBIX CTapbhlX MECTOPOXKIEHUSAX; YMEHbILIEHHE KOA(P(UIIMEHTA W3BIICUEHUS;
COCTOSIHHE€ HOBBIX PAHOHOB JOOBIYM XyX€ MO OObEMY M KayeCTBY, OHH HMEIOT
MEHBIIME MacHITaObl 3aMacoB, paclojaraloTcsi B CIOXHBIX TEOJOTHYECKUX M
reorpauyecKux yCJIOBUSX Ha Cylle U Ieib(e; BEKTOp N0ObIYM MPOTHO3ZUPYETCS
HalpaBUTh Ha OCBOCHME HE(PTEHOCHBIX TOPHU3OHTOB TINIYOOKOrO 3ajleraHus,
pacmoJIOKEHHBIX B CTapbIX pailoHax J00blYM, B HUX YacTb HEPTH TPYIHO

U3BJIEKaeMasi, UMEET BBICOKYIO BSI3KOCTh (55 % ot 3anacoB PD) [1 - 3].

Tabauya 1
Jlo6bIva yrieBogopoAHbIX pecypcoB B PO [1]
[Tokazarens ba3zoBoe 3HaueHue [Iporuo3s
o0beMa 100bIYn 2018 ron K 2024 rony K 2035 rony
HE(PTh U Ta30BBIN
KOHJEHcaT, MJIH. T 555,9 555 -560 490 - 555
ras, MIpa. M 0 727 795 - 820 860-1000
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[IpuopureTHbIMH  TpeOOBaHUSIMH K  MPOMBINUICHHOW HWHOPACTPYKType
CTaHOBSITCS 9KOJIOTO-DKOHOMHUYECKHE MapamMeTpbl, paluoHalibHOEe U 3(PGHEKTHUBHOE
UCIIOJIb30BAaHUE BCEX PECYpPCOB, MoKazaTedu mo kiaumaty. OJuH U3 MEXaHU3MOB
JOCTUKEHUS 1IEJIM — BHEIPEHHE WHHOBAIIMOHHBIX TEXHOJOTHIM HA MPOU3BOJICTBE — U3
CIIPAaBOYHUKOB MO HAMIYUIIUM JOCTynHBIM TexHosorusm (HIT) [2 - 5].

PaccmoTpum coBpemMeHHOE cocTosiHue OXpaHbl okpyxatoiieit cpenst (OOC) u
AKO0E30MaCHOCTH B Ta30/100bIYE.

B P® npuponnblii ra3 n00bBatoT Ha cyuie U menbde 257 npeanpusatuil (Ha
01.01.2016 r.) [6]. OcHOBHBIE 3amachkl TOPHOYEro ra3a COCPEAOTOYEHBI B HEIpax
Smano-Heneukoro AO (> 55 %), Actpaxanckoi u UpkyTckoil obnactsx, B SAkytuu
u KpacHospckom kpae. YBenuueHue MOOBIYM CBSI3AHO C OCBOCHHUEM PECypCOB
KOHTHUHEHTAIBHOTO Ienbda (poccutickoit Apktuku u JlanpHero BocToka).

DOKOJIOTHYECKHE  MPOOJIeMbl  Ta30J00bYM  CO3JAIOT  OCHOBHBIE U
BCIIOMOTATeNbHbIC TMPOU3BOJCTBA B MEPUOJ IIOUCKA, pPa3BEIbIBAaHUS U JOOBIYH,
MPOSBJISIIOTCS. SKOJIOTUYECKUMH OCOOCHHOCTSMHU, BUIAOM U pa3MEpPOM 3arps3HEHUs Ha
KQXXJIOM 3Tare )U3HEHHOTO IIUKJIa MECTOPOXAeHUs (puc. 1, 2): OTKpbITHE — OIICHKA
3amacoB — 00yCTPONCTBO — IKCILTyaTalusi — JIMKBUIAIHA.

[IpousBoACTBO pacxolyeT pecypchl, B TOM UHCIE DJHEPreTHUECKue: Tas,
ANIEKTPUYECTBO, TemIo, Boja. Haubonbllee BO3AEHCTBHE HAa OKPYXAIOLIYH CpELy
(OC) oka3bIBalOT cUCTEMA MOJIBOIHON TOOBIUH.

BoiOpockl B atrmocdepy CBsA3aHbl C HECOBEPIICHCTBOM U HU3KOH
repPMETUYHOCTHIO 000PYIOBaHUS, aBapusiMH, paboTOM (akemna, MPOTYBKOU CKBaKHH,
BBIXOJSIINX U3 OypeHus, MPOBEIACHUEM PEMOHTA M BBIXOJOM M3 Hero. B cocrtase
3arps3HsIoNMX BeIOpocoB B atmocdepy (3BA) mpeobmamaer CHy (mo 93 %),
BO3MOXHBI TOKCHUYHBIE CEPHUCTHIC MPUMECH, OKCHIBI yTIepoja W a30T, U MPOUHe

(1%). Han6onpmmii Bpen OC HaHOCUTCS CXKUTaHUEM ra3oB, cojepxaniux H,S.
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Puc. 1. )KXu3HEeHHBIN LUK MECTOPOXKICHUS
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(0'1' QCHOEHOI'D H BCIIOMOIaTeIbHBIX HIZIGHBBD,Z[CTB:I

. ~

Bri0pocH! 3arpgsHEeHHIT OTxXoms1 CopocH DH3HYSCKHE HeTATHEHBIS
B aTMOcepy MIPOH3BOACTBA CTOYHBIX BOJ| Bo3eicTBHA (Ipodne)
HAPYINEHHA Te0I0THYeCKOH CpeIbl B
® HAa ra3oBBIX MPOMBICIIAX, " B OpyIOel Py o6 P .
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Puc. 2. OcHOBHBIE BUIBI BO3ACHCTBUS ra3oq00brau Ha OC [6]

O6bem ctounbix Boja (CB) HeBelIMK, OHM MMEIOT BBICOKYIO 3arpsi3HEHHOCTb.
Buasl CB: koHI€HCAIlMOHHO-TUIACTOBBIE U3 MEPBUYHBIX CEMapaTopoB, PedIOKCHbBIC
BOJbI OT pEreHepaluu TIIMKOJsl, MOATOBAPHBIE BOJBI U3 MapKa pe3epByapoB, APYyrue
MCTOYHUKHU (TIOBEPXHOCTHBIE CTOKH C TEPPUTOPHH, 3arpsi3HEHHbIE CTOKU C JIOPOT,

aBapuiiHbIE Pa3JIMBbl XMMHUKATOB, YTEUKH U3 OOOPYIOBAaHHUS, YTEUKH BJIOJIb TPACCHI
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TpyOomnpoBosoB) u ObiToBbie. CoctaB CB 3aBUCHT OT HECKOJBKUX (PAKTOPOB:
NPUMEHSIEMBbIX XUMpeareHToB (mpu [00blYe H Ui 3allUThl OT KOPPO3UH),
XUMCOCTaBa JI00BIBAEMOI0 Ta3a U IeoJIOrMYecKUX napamerpoB miacta. B cocra CB
ra3o/l00ObIBAIOLIETO TMPOM3BOACTBA BXOJAAT: COJIM HEOPraHMYECKHEe, BEIIEeCTBA
B3BelleHHble, WOHBI Na, K, Mg, Tskenbie MeTamibl, CyJab}arbl, XJIOPUIBI,
Herenponykrel, CH;OH (Meranon), riaukosib. MHOTHE NpeanpusTus ra3oa00b14u
He BbimyckaioT CB B MHpupojHble BOJOEMBI, IOCIE OYUCTKA HX OTIPABISAIOT
MOBTOPHO B IJIACT.

TBepabie OTXONBI OT CTPOUTENHCTBA CKBAXKWH COCTaBISIIOT Oonee 60 % ot
Bcero odwveMa oTxofoB. OOpa3yroTcsi BBIOYpEHHbIE NUIAMbI, IPH HCHOJIb30BAHUU
pacTBOpPOB Ha BOJHOUN U HE(PTAHON OCHOBE, COOTBETCTBEHHO OT OYpPEHHsI BEPXHHUX H
HUKHUX UHTEPBAJIOB CKBAXKUH; OTPaOOTaHHbIE paCTBOPHI OYpEHHUS U TPOMBIBKHU.

Otxoapl OypeHHs SBISIOTCS BTOPUUYHBIMH PECYpPCAMH, UX YTHIU3UPYIOT IO-
pazHomy [5]:

1) ucnonb3yloT Ha OypOBOIi: BOCCTAHOBIIEHHE AKTHUBHBIX KOMIIOHEHTOB C
MOCTEAYIONUM TPUMEHEHHUEM; Ccemapanus peKTH(HUKAIUel YTrIeBOJOpPOIOB U3
OypoBOro muiaMa ¥ BO3BpaT B MpoLEcC OypeHUs HOBBIX CKBa)XMH;, BBEJICHHUE B
TaMIIOHAKHbIE PACTBOPHI (MPU LEMEHTUPOBAHUN);

2) romsATca AN IPYyTHX 00JacTAX 3KOHOMHUKHU (MIPOU3BOJICTBO KEpaM3UTAa,
MOJIy4eHHE TIIMHOIIOPOIIKOB U JIp.).

B ceBepHBIX peruvoHax ra3ofo0blYM HMMEIOTCA CIOXHOCTH IO PBIHKY
IOBTOPHOTO HCIIOJNIB30BAaHUS M BBIBO3y OTXOJOB, IIO3TOMY HX BOBJIEKAIOT B
IPOU3BOJICTBO.

Otxonpl OypeHHMs 3aXOpaHUBAIOT B IIUIAMOBBIX (3€MJISIHBIX) ambapax U B
NOTJIOMIAIOIIMX TMOJ3EMHBIX TOpU30HTaxX (mactax). OTpuuarenbHble (QuU3nyYecKue
BO3JICHCTBUS XapaKTEPU3YIOTCS: TEIUIOBBIM, BOJHOBBIM (aKyCTHUECKOE - IIIYMOBOE,
CBETOBOE, 2JIEKTPOMArHUTHOE), paIUalluOHHBIM 3arpA3HEHUSMHU.

Oco0eHHO HEraTMBHO 3KOJIOTHYECKHE MPOOJIEMBbI MPOTEKAIOT B YCIOBUSAX

Apkruku. Illensd ApKTHKM akTUBHO ocBauBaercss (tabmuma 2), k 2016 romy
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OoTKpBITO 18 MecTopoknennii HeTH u raza: 1 HedrerazokoHnaeHcaTHoe, 4 HEDTIHBIX,
6 ra3oKOHJEHCATHBIX, 7 ra30oBbeIX. CorimacHo 3akoHy «O HeIpax» OCYIIECTBISTh

100bIuy Ha menb(de pazpeneHo TOIbKO KOMITAaHUSAM ¢ TocydactueM (e menee 50 %),

UMEIOIIIMM OTBIT Pa0OTHI B IOJIOOHBIX YCIOBUSAX HE MeHee S5 JeT [6].

Tabnuya 2

TpynHOCTH OCBOCHHE aPKTUUECKOTO Hienbgha

(OCHOBHBIE TApaMETPhI
Cno>xHbIe KIIMMAaTHYECKUE U TexHonmoruueckue [ToBbIIEHHBIE SKOJTOTUYECKHE
MIPUPOJIHBIEC YCIOBUSA paiioHa CJIO)HOCTH OCBOGHUS TpeOoBaHUS
JOOBIUH
JUTUTETbHBIN Mepuo | OTCYyTCTBUE  OeperoBoii | cmabas  ’KocucTeMa, OOeIHEeHUe
OTCYTCTBHS Connna 3a | TPAaHCTIOPTHOM BHJIOB,
MOJISIPHBIM KPYTOM, UHPPACTPYKTYPHI, HU3KOE CAMOBOCCTaHOBJICHUE,
KOPOTKOE XO0JIOJHOE JIETO, BBICOKOE IJITACTOBOE | OTCYTCTBHUE ONBITA IO JIMKBHUIAINU
BETED, JaBJICHHE, aBapHil B apKTUYECKUX YCIOBUSX,
HU3Kas TEMIIEpaTypa, noObrya  mox  cioeM | obsizarenbHOe ucnonb3oBanue HIT,
3ane/ieHeTbie aKBaTOPHH, BOJIBI, roCyAapCTBEHHO-YaCTHOE
IU1aBy4ue aiicoepru HCIOJIb30BaHUE MapTHEPCTBO IO J100bIYE.
CElICMOAKTUBHOCTbD. JIeJOCTOMKOU
1aT(HOPMBIL.

l'azomo0Obiya oTHOCUTCS K | KaTeropum HETAaTUBHOTO BO3ACHCTBHUS Ha
okpyxaromryto cpeny (HBOC), mms mee chopmupoBanbl: crnpaBouynukd mo HJIT
(o0s3aTeTbHOE TPUMEHEHHE), TPeOOBaHUS MO MEPeoOOPYI0OBAHUIO TTPOU3BOJICTBA HA
OCHOBE WHHOBAIIMOHHBIX TEXHOJIOTHM, MapKephl [JIsi ONTHUMH3AIUA CUCTEMBI
aTMOC(EpPHOT0 MOHUTOPHUHTA, TEXHOJOTUYECKHE TToka3zaTenu mo 3BA B 3aBucuMoctu

OT Tpolecca MPou3BOACTBa (TabauIkI 3, 4).

Tabnuya 3
Texnonornueckue nokazarean 3BA, coorercrBytomue HJT [7]

3arps3Hsonee Enuanna nsmMepeHus DKCIuTyaTanus CKBaKHH T'a30BbIX,
BEIIECTBO He(TEra30KOHCHCATHBIX U Ta30KOHCHCATHBIX
MECTOPOKICHHIMA
He coaepxanmmx HoS coaepxanmx HoS
Asota uoKcH KT/T. H.3. TIPOAYKIUH <0,7 <0,35
VYriaepona okcu (roxm) <5,0 <20
Meran <1,0 <0,5
Cepbl THOKCH]T - <20,0
[Ipumeyanue. T.H.3. - TOHHA HE(TAHOrO SKBUBaNeHTa (1 ThIC. M’ MIPUPOJIHOTO Tra3a COOTBETCTBYET

0,8 T.H.3).
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Tabnuya 4
[Tepeuyens cnpaBounnkoB o HJT st ra3omo06ram
O6nacTe NpUMEHEHUs Homep cnpaBounuka mno
HAT

JloOb1ya mpupoaHOTo raza HUTC 29-2017
PesepByapsl, COKpaleHre BBIOPOCOB NTC 46-2019
Oumnctka oT BeIOpocoB 3BA NTC 22-2016
O4uCTKa CTOYHBIX BOJ HUTC 8-2015
DHEPreTUYEeCKHe peCypChl — CHOKUTAaHUE TOIIIIMBA NTC 38-2017
DHeprodGheKTHBHOCTH NTC 48-2017
IIpon3BOACTBEHHBIN YKOJIOTHYECKHUI KOHTPOJIb NTC 22.1-2016
Tepmuueckoe 00e3BpeKUBaHUE OTXOJIOB (CKUTAHUE) NTC 9-2020
Yrunuzanus u 06e3BpeKMBaHUE 0TX00B (0€3 CKUraHus) HUTC 15-2016
Pa3menienne 0oTX010B MPOU3BOJICTBA U TOTPEOICHUS HUTC 17-2016

B cnpasouynukax H/IT ompeneneHsl codyeTaHue KPUTEPUEB II0 TOCTUKEHUIO
uenerd OOC: ynenpHble mMOKazarenan 10 HauMmeHblieMy ypoBHO HBOC,
PACCUMTHIBAIOTCS Ha €IWHUILY BPEMEHHM WIH OO0BEM MPOAYKIMH MPOU3BOJICTBA;
3HAYEHUSI JKOHOMUYECKOW A(PPEKTUBHOCTH OT BHEAPEHHUS U IKCIUTyaTalluu;
CYLIECTBYIOILIUE PECYPCO- U IHEprocOeperaroue MeToAbl; CPOKU BHEIPEHUS; OIBIT
OT MPOMBILIJICHHOTO BHEAPEHUS BHIOPAHHOM TEXHOJIOTHH HA > 2 TIPOU3BOJICTBAX.

BpinosiHMM aHanu3 HEKOTOPBIX NEPCHEKTHUBHBIX MHHOBAUMOHHBIX HIT s
ra3o00bIYH 10 IKOJIOT0-DKOHOMHUYECKUM XapaKTepUCTHKaM [4].

[lepBas wuHHOBaums. OHeprocOeperaromas texHosorus (OT) Ha ocHoBe
ABTOMATUYECKOT0 YNpaBlIeHUs padOTON yCThEBBIX MOAOTpPEBATENE Ha IUIOIIAJKaX
CKBaXXMH U ONTUMH3ALHUH TEMIIEPATyPHBIX PEKUMOB ra30BOr0 IPOMBICIIA.

OT noanepxuBaeT Ha BXO0JI€ Ha 3aBO/JI MPUOPUTETHHIN TeMIIEPATyPHBIA PEKUM
- OCYIIECTBISIET BBICOKOI(P(PEKTUBHBIM W DHEprocOeperaronmii - 0e3ruapaTHbId
pEXKUM C HHU3KOM TeMIepaTypol B YCIOBHUSX JOOBIYM W TPaHCIOPTUPOBAHHUU
iacToBod  cMectu.  Mcrmomb3yeTcss  3amaTeHTOBaHHas  MH(POPMAaLMOHHO-
U3MEPUTENbHAS cucrema aBTOMATHYECKOIO yIpaBJIEHUSA (MUCAY)
TEMIIEpaTypHbIMHU MOKa3aTeIsIMU OOBEKTOB Ia30100b1uu. MI3MeHeHHe TeMIepaTyphl
IUTACTOBOM ~ CMECH, UAyliel Ha  mepepaboTKy,  BBI3BIBACT  HAPYIICHUS
(TEXHOJIOTMYECKUN pEerjIaMeHT): 3aBbIIICHHE TEMIIepaTypbl BJICUET YBEJIMUYCHUE

pacxola TOIUIMBHOIO Tras3a, a 3aHWKEHHE TeMIeparypbl IPUBOAUT K
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rupaTooOpa3oBaHUI0 U Jlajee, K HEpaBHOMEPHOW IMojauye, OTIpaBiIsieMOld Ha
nepepaboTKy KOHJIEHCATHOM yacTu yrieBomopogaHoro ceipesi. MMUCAY Bapeupyer
OyCK MW OCTaHOBKY IOJOrpeBareieil, MNoJAepKuBas Ha BXoJe (HA 3aBOX)
NPUOPUTETHYIO TEMIIEpaTypy. ABTOMAaTHKA CUMUTHIBAET [AaHHBIE C JATYUKOB
(HarpeBaTeNbHBIX DJIEMEHTOB) CKBaXXMHBI W MAarucTpallbHOTO TpyOOoIpoBoja,
ynpasiser UMU. OCyLIecTBIsE€TCAd AUCTAHIIMOHHOE JAHMCIETYEPCKOE YIIpPaBJICHUE.
JIOCTOMHCTBO ~Tpoliecca CBSI3aHBI € PECYypcoCOepexeHUEeM U YIy4IIeHHEM
0€30MacHOCTH: COKpallaeTcsl KOJWYECTBO OYHUIIEHHOTO rasa, HeOoOXOJIUMOIo IS
[I0JIOrPEBA TUIACTOBOM CMECH (ILIOIIAKH CKBAKHMH); YMEHBILIAIOTCS IOTEPH TEILIA HA
Manudoibaax (COOpHBIE MYHKTHI) MPU CMEIICHUH MOTOKOB OT Pa3HbIX CKBAXKHH;
CHWKAIOTCA 3aTpaThl 3HEPTUU B MPOLECCE MPEABAPUTEIHHON MOATOTOBKY IJIACTOBOM
CMECH; CHIKAIOTCS BBIOPOCHI B aTMocC(epy BpEIHBIX COEAMHEHUH; coOJ0maeTcs
noKasareyin 6e30MacCHOCTH MPOU3BOJICTBA MTPU BEACHUN MAJIOIIOHBIX TEXHOJIOT M.

Bropas uHHOBauus. THHOBAaIlMOHHAS TEXHHKA U TEXHOJOTHS PEKOHCTPYKIINHU
ra3oBbIX CKBAXMH 0€3 TIYyIIEHHs C TOCIEIYIomEed HUX OJKCIUTyaTalell 1o
KOHUEHTpU4eCKUM JUPTOBBIM KoJIoHHaM (KJIK).

Hcnonb3oBaHrWe MONUMEPHBIX apMUPOBAHHBIX TpPyO (BCTaBIAIOT BHYTPh
CTapblX METAJUIMYECKUX) U pa3pabOTaAHHON TEXHOJIOTUHU MX CIIyCKa OJHUM OTPE3KOM
noa nasieHueM. CranenoaumepHas TpyOa MHOTOCIIOMHAs, BHYTPEHHHUI U HApYKHBIH
CIOW W3rOTOBJIIEHBI M3 TOJMMEPA, MPOCTPAHCTBO MEXKAY HHMH - CTaJIbHOE
apmupoBanue (Oponb). IlomepeuHoe apmupoBaHuE coO3AaeTCsi OpPOHUPOBAHUEM
BBICOKOYTJIEPOAUCTON CTaJbHOW JIEHTOM, HAJIOKEHHOM C YCTAHOBJICHHBIM IIArOM.
Jlocturaercsi codyeTaHue BBICOKOM THOKOCTH M BBIIECPKUBAHUA MaKCUMAaJIbHBIX
nmokasareneil BHYTpeHHero maBineHus. [[ms oOecnedeHus OCeBOM Harpys3Kd
HAaBUBAIOTCS B IIPOTHUBOIIOJIOXKHBIE CTOPOHBI TOBHMBBI OpOHU. ApPMHpPOBaHHE
3alMIIAIOT OT KOPPO3UM HApY>KHOW MOJUMEpHOM 000JI0ukoW. [[aHHas mHHOBAIUs
OpUMEHUMa TPU PEKOHCTPYKIMH Ta30BOM CKBa)XKMHBI O€3 ee TIiylieHus u 0e3
IPOBEJICHUS KalpeMOHTa, MO3BOJISIET HE 3aMEHATh HACOCHO-KOMIIPECCOPHYIO TPyOy

(HKT) no okoHUaHusi cpoKa OJKCIUTyaTalluk CKBaXUHbI. OCYIIECTBISIETCS €€
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nanpHelee QyHKIIMOHNPOBAHUE 110 KOHIIEHTPUIECKOU JIMPTOBON KOJIOHHE. Y XOAUT
B MpoLLIoe crnoco0 3ameHbl JUGTOBOM TpyObl HAa TpyOy MEHBILEro JuaMerpa Mpu
pemeHnr mpoOIeMbl HAKOTUICHHS KUAKOCTH Ha 3200€¢ B 0OBOJHEHHBIX CKBAKUHAX.
Pa3zpaboran komrmiekc odopynoanusi (MKPC-20), mo3Bossitomuii CiyCTUTh TpyOy B
CKBa)XHMHY 0€3 ee TIIyIICHHUS.

[IpeumyiiectBa MNOJUMEPHOM TpPyOBl: JJIMHHBIA MEPHOJ AKCIUTyaTalluu
(rapanTus — 50 net, nporuozupyemoe Bpemsi pabotsl — 10 100 ser); ycToH4rBOCTh K
arpeCCUBHBIM CpENaM; MOJUITUIEH UMEET HU3KUE aAr€3HOHHBIE XAPAKTEPUCTUKHU —
Ha TpyOe HE OTKIAJBIBAIOTCA COJIM U JPYTUE BEIIECTBA; HU3KAas IIEPOXOBATOCTH
ITIOBEPXHOCTH TMOJMMEpPA AAET BBICOKME THMIPOAMHAMUYECKUE MOKA3aTENH; BSA3KHAE U
YIPYTHE CBOMCTBA IOJMMEpPA CO3JAKOT BBICOKYH) HAJIEKHOCTh K MEXaHWYECKUM
neperpy3kaM; Xopollas TeIUIOU30JSIUs; BEC CTaJCNOJUMEpPHOM TpyObl HIKE
CTaJbHOM B 2-4 pasa, 4TO IOJIOKUTENIBHO CKA3bIBAETCS NMPU TPAHCIOPTHUPOBAHUM,
MOHT@)XHBIX pPab0OTax, CHWKAIOTCS TpeOOBaHUS K HECYHIUM KOHCTPYKIUSM IIO
MPOYHOCTH; BO3MOKHOCThH MOJY4Y€HHUs MIMHHBIX TpyO ¢ orpeskamu no 2000 wm;
YMEHBIIAETCS KOJUYECTBO CTBIKOB MEXAY TpyOaMu WJIHM OHH OTCYTCTBYIOT B
poliecce MOHTaXka; CTHIKOBAs CBApKa MOJIMMEPHBIX TPYO JeIieBie, MpoIe.

NuHOBauust  anmpoOMpoBaHa HA  ra30BOM  CKBaXUHE  YPEHIOMCKOTO
MecTopokaeHus. [loka3anma MonoKUTENbHBIE pE3yJIbTATBHI II0 3aTpaTaM BpPEMEHH,
BBIOpOCAM rasza: cymMMapHoe BpeMmsi, nmoTpaueHHoe Ha ocHamienue cucremoit KJIK -
okoso 10 cyT., oHo Ha 40 % MeHblIe yCTaHOBIEHHOTO, Ha 290 % HMXXe Npu 3aMeHe
HKT na tpyObl mMenbinero cedenwsi; HoBasi TexHoiorus cmycka KJIK mo3Bosser
OTKa3aTbCsl OT BBIMOJHEHUSI PaOOT MO OCBOCHUIO CKBaXXMHBI, HA KOTOPBIE TpedyeTcs
3 CyT.; COKpaIlarTcs NOTEPH raza; CHIxkaeTca Harpyska Ha OC.

Tperbss wHHOBalMs. TEXHONOTHS HCIOJIB30BaHUSA HCTOYHUKOB HSHEPIUU
aJIbTEPHATUBHOIO XapaKTepa.

B ycnoBusix ymanmeHHOCTH A00bUM, reorpadUyecKux OCOOEHHOCTEH
MECTHOCTH,  OTCYTCTBHS  DJJEKTPOCETEd  pacCMaTpUBAETCA  BO3MOXXHOCThb

3J'IGKTpOCH36)KeHI/I$I 06opyz[013aHH;1 ra3oBblIXx KyCTOB MW CKBAXHH Ha OCHOBC
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UCIIOJIb30BAHUSI HE3aBUCUMBIX aJbTEPHATHBHBIX BO30OHOBIISIEMBIX KOMIIJIEKCHBIX
UCTOYHUKOB DSHEpPruM (COJIHEYHBIX TAHEJNe U BeTPOreHepaTopoB), CHUCTEMa
cHaOKeHa AKKyMYJISITOPHBIMU Oatapesmu. Conneunslie MOAYJIH —
MOHOKPHCTA/UINYECKHE KPEMHHEBBIE DIEMEHTHI ILIOMEApi0 1,3 M°, paboraior B
mupokoM guamazoHe temmeparyp OC (muayc 60 — mmoc 90 °C), cpok ux
skcrutyatanuu — 10 jer. s oOciykuBaHUST CKBaXXMHBI (KyCTa) JOCTAaTOYHO
motHoctu 0,2-3 kBT. ABTOomMaTHdeckoe MOAKIIOYEHHE BeTporeHeparopa (BTOpOro
HUCTOYHUKA) MPOUCXOJUT B CiIydyae HEIOCTATOYHOCTH MOIIHOCTH, CO3JaBaeMbIX
dboTOdNEKTpUUECKUMU ~ MOIYJsIMU.  BeTporeHeparop  cHaOXkeH  CHCTEMOU
caMOHaBeJIeHUs (BETPOMOHUTOP) MO HAMpPaBICHUIO BETpPa, IUAMETpa poTopa - 2,7 M,
paccuuTaH Ha pabOTy HpH CKOpPoCcTH BeTpa 3 - 55 m/cek, BeipabarsiBaeT 1-3 kBT. [Ipu
HEJOCTATOYHOCTH  WJIM  OTCYTCTBUM  IOCTYIUIEHUS  DJIEKTPOPHEPrMU  OT
BO300HOBJIIEMBIX HMCTOYHHMKOB TPOUCXOAUT ABTOMATHYECKOE IMEPEKIIOUYEHUE Ha
aKKyMYJISITOpHYI0 Oatapero. CucrteMa ynpaBisieTcsl IPOrpaMMHBIM 00€CTICUEHHEM.
Takum o0OpazoM, BHEAPEHHE WHHOBALIMOHHBIX TEXHOJOTUW M3 CIPABOYHUKOB
HT B razomo0pIBaroIiei oTpacian Mo3BOJISIET IEPECOPUESHTUPOBATH TTPOU3BOICTBO HA
DKOHOMHYECKH J(G(PEKTUBHOE H OSKOJOTHYECKH Oe30MacHoe, Ha ONTUMAaJbHOE
HCIIOJIb30BAaHUE PECYpPCOB M HHEPruM, Ha COONIOAEHUE TEXHOJIOIMYECKUX
MokKazareled M MUHHMM3AIMIO BBIOPOCOB MO MapKepamM J0 HOPMATHUBHO

JOITYCTUMOTO YPOBHS.
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OBECIEYEHHME DKOJOIMYECKOM BE3OIACHOCTH
OYHKIIMOHUPOBAHUA TPEAIIPUATUA
HO IMMPOU3BOACTBY CTEKJIOTAPBI

HNpkabdaeBa A.A., Kycoa U.B.

DI'FOY BO «Ypumckuii cocyoapcmeenuviil a8UAYUOHHBLL MEXHUYECKULL
yHugepcumemy, 2. Yga, Poccutickas @edepayus

B Hacrosmiee  BpeMsl  CTEKOJIbHAsT ~ MPOMBINUIEHHOCTh  OTJIMYAETCS
pazHooOpa3reM MPOAYKIIMU W TEXHOJIOTUH, UCIOJIb3YEeMbIX Ha Mpou3BojacTBe. OHa
3aTparuBacT MHOXKECTBO CEKTOPOB AKOHOMHKH - OT CTPOMUTEIBLHOW 10 MHIIEBOU
IIPOMBINIJIEHHOCTU. HecMOTpsi Ha BCe SKOHOMUYECKHE KPU3UCHI CTEKOJIbHAS OTPACIIb
HE TIpeKpalllaeT pa3BUBATbCI. B CTEKOJbHYIO MPOMBIINUICHHOCTh  BXOJSIT:
MPOU3BOJCTBO JIMCTOBOTO, TAapHOTO, CTPOMUTEIBLHOIO0, TEXHUYECKOTO CTEKIIa,
CTEKJIOBOJIOKHA, COPTOBOTO CTEKJIA M IPYTUX U3EITUH.

Jlupupyronyto MO3UMLHUI0 B CTEKOJBHOW MPOMBIILUICHHOCTH 3aHUMAET
MPOM3BOJICTBO CTEKJIOTapHOTO cTekJa. I[Ipoiecc mpous3BOJCTBA CTEKJA CBS3AH C
MbUICOOPA3YIOIIMMHU, BBICOKOTEMIIEPATYPHBIMU W JHEPro3aTpaTHBIMHU MPOLIECCaMHU.
OcHOBHasi 4YacTh mpoliecca CTEKJIOBAPEHHUS MPOXOJIUT MpHU TeMmIlepaTypax OKOJIO
1000-1300 [, ciemoBaTeNbHO JAHHBIM MPOILIECC BHOCUT 3HAYUTEIbHBIM BKJIAJI B
BBIOPOCHI 3aTPS3HSIONINX BEIIECTB, MOCTYHAIONIUX B OKPYKAIOITYIO CPEIy.

JIpIMOBBIC Ta3bl, 0Opa3yroIIMecs B X0Ji¢ IMporecca BapKu CTEKIa, YAAISIOTCS
yepes3 JbIMOBOM KaHal B aTMOC(EPHBIN BO3TyX. 3arps3HSIONINE BEIIECTBA HETATUBHO
CKa3bIBAIOTCS HA 3J0pPOBbE JIIOJEH TMpPU MPEBBINICHUH YPOBHS HOPMATHUBHO-
JTOMYCTUMBIX  BBIOpOCOB. VIMEHHO MO3TOMY TIEPBOCTCIICHHOM 3amaued  Io

YMCHBIICHHUIO OMUCCHUHU 3arpsA3HAIOINX BCUICCTB ABJIACTCA OYHMCTKA ABIMOBBLIX I'a30B,
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[OCTYMAlOIIUX B aTMOC(EpHbI BO3AyX IpH MPOU3BOACTBE cTekiIoTapel. Ha
OCHOBAHHUH BBIIIEU3JI0KEHHOT O, PACCMOTPEHUE JAHHON TEMBI SIBJISIETCS AKTYAJIbHBIM.

B cBsi3u ¢ 3TUM, LETbI0 JaHHOW pabOTHI SBISETCS pa3padoTKa MEPONPUATUHN
II0 CHWXXEHHIO HEraTUBHOI'O BO3JACHUCTBUA IPENUPHUATHS 110 IPOU3BOACTBY
CTEKJIOTapbl HAa aTMOC(EPHBIN BO3TYX.

Yame Bcero Ha NpEeAnpUATHAX CTEKIOTAPHOIO NPOU3BOACTBA OTCYTCTBYIOT
OYHCTHBIE COOPY>KEHUS, IOATOMY BBIAEIISIOIINECS BPEAHbIE BEIIECTBA MTOCTYNAKOT B
OKpy>Karolyto cpeny. Tak, HauOojbllee KOJIMYECTBO BBIOPOCOB MPOUCXOAUT B
IpOLECCE CTEKJIOBAapEHHUs, TIJI€ B COCTAaBE JbIMOBBIX TIa30B 00pa3yloTCs TaKHe
IIPUOPUTETHBIE 3arPA3HAIOLIME BEIIECTBA KAK HEOPraHWYECKAs MbLIb, OKCHUJIBI a30Ta,
CEPHUCTBIN aHTUAPUL, TUOKCU YTIIEPOIA.

AHanu3 HaWTy4IINX JOCTYIHBIX TEXHOJIOTHM, TaTeHTHas MpopaboTKa U 0030p
CYILIECTBYIOILIUX PECYpPCO- U MPUPOAOCOEPETaIOIINX TEXHOJIOTHI B 00JIaCTH OYUCTKU
JBIMOBBIX T'a30B CTEKJIOTAPHOI'O IMPOU3BOACTBA OT INPUOPUTETHBIX 3arpsA3HSAIOIIAX
BEIIECTB MOKa3all, 4YTo d(PPeKTUBHEE BCETrO JUIsl OYUCTKU UCIIOIb30BaTh CIEAYIOIIee
TEXHOJIOTHYECKOE O00OpYyNOBaHUE: DIEKTPOPHUIBTP, CEICKTUBHBIM KaTaTUTHUYECCKHIMA
peakTop W pacnbutHBaromuid abcopbep. biok cxema mpemimaraeMol TEXHOJIOTHHU

OUYMCTKHU BHIOPOCOB JBIMOBBIX T'a30B MpEJICTaBIeHa Ha puc. 1.

CaCoO,

JIBIMOBOI1
ras

OunIneHHBII
ras

PeaxTop Abcopbep

VioBneHHas IbLTh CaSO4-H20

Puc. 1. Biok-cxema npeﬂnaraeMoﬁ TEXHOJIOTUHU OYNUCTKH ABIMOBBIX I'a30B OT IIPUOPUTCTHBIX
3arpA3HAIOIINX BCIICCTB
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DneKkTpocTaTHuecKuil (GUIBTP UCTIONB3YeTCs s yaaneHus nbuid. OH COCTOUT
U3 CEpPUU BBICOKOBOJIbTHBIX Pa3psSAHBIX DJJIEKTPOJOB M  COOTBETCTBYHOLIUX
ANEKTPOAOB KOJUIeKTOpa. B mpoiiecce pabOThl YacTUIBl 3apsiKalOTCs W O[T
JNEUCTBUEM BJIEKTPUYECKOTO TMOJIsI, CO31aBAEMOT0 MEXY JIEKTPOIAMHU, BbIJIECIISIOTCS
U3 Ta30BOr0 MOTOKA. DJIEKTPUUYECKOE TOJIE CO3/IaeTCsl MEXKY SJIEKTPOJaMU 3a CYET
HEOOJBIIOTO  TMOCTOSIHHOTO TOKa €  BbICOKMM  HampsbkenueM (80  kB).
DNEKTPOCTATUYECKUE TMbUICYJOBUTENN dS(PQGEKTUBHBI ISl YJIaBIMBAHUSA IBUIM
pasmepom ot 0,1 1o 10 MxM u 3pdekTuBHOCTD TOCTUTAET 95-99%.

OcHoBHBIMH TIpeuMyIiecTBaMu  O®d sBHsAtOTCS BBICOKass 3(PGEKTHBHOCTD
yaajaeHus mbutd, GopMaTr CcOOpaHHOM NBUIM, KOTOPBIM MO3BOJSET OCYIIECTBISATH
MMOBTOPHOE HCIOJIb30BAHUE, HHU3KOE CHUXKEHUE JaBJICHHUS MO OTHOIICHUIO K
MEIIOYHBIM (PUIIbTpaM, YTO CHUKAET IKCILTyaTal[MOHHBIE PACXOJIbl U BO3MOXKHOCTb
n00aBIeHUS JTOTIOJHUTENIBHBIX oseH [1].

CelleKTUBHBIN KaTaTUTUYECKUI PEaKTOp UCIOJIb3YETCS NI BOCCTAHOBIICHUS
OKCHJOB a30Ta 10 MoJiekyjsipHoro azora. [Ipu temneparype 300-400[ npoucxoaut
peakiusi BOCCTAaHOBJEHUS OKCHUJOB a3oTa NOy; aMMHakoM Ha [OBEPXHOCTHU
KaTanu3aTropa B MPUCYTCTBUU Kuciaopoaa. KaranuzatopHasie OJ0KH, UCIIONb3yEMBIC B
CTEKOJIbHOW TMPOMBIIUICHHOCTH, TMPEJICTaBISIIOT CO0OM MOIyJIbHBIE SYEUCTHIE
CTPYKTYpbI (MYEIMHBIE COThI), YTO AAET BO3MOXHOCTD JJIsl OBICTPOM 3aMEHBI CEKIIUU
Wik 100aBJIeHUs] JOMOJHUTENBHOTO KaTanu3aTopa. CaMbIMU paclpOCTpPaHEHHBIMU
KaTaJnM3aTopaMu SIBJISIIOTCS OKCUJIbI BaHaaus W TUTaHa (00buHO TiO; u V,0:s),
HAHECEHHBIE B BUJIC€ NMPOMUTKA HA METAJUIMYECKYIO WM KEPAMUUYECKYIO MOJJIOXKKY.
OCHOBHBIE PEAKIIMM OKUCIICHUS — BOCCTAHOBJICHUA cieayomue [1]:

4NO + 4NH; + O, — 4N, + 6 H,O

6N02 + 8NH3 —>7N2 =+ 12H20

2N02+ 4NH3 + 02 — 3N2 + 6H20

['maBHBIM TIPEMMyIIECTBOM JAHHOIO METOJa SBIETCS TO, 4YTO 3TO
€AMHCTBEHHBIN B HACTOSIIEE BPEMS XOPOILIO U3yYEHHBIN METOM, UMEIOIIHNI BBICOKYIO

3¢ HEeKTUBHOCTH OUUCTKH, 110 85-99%.
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PacnbumnBaromuii abcopOep HCMONb3yeTCsl IS OYMCTKH Ta3a OT OKCHUIIOB
cepbl, TIJe B KadecTBe alOcopOeHTa WHCHojib3yeTcss kapOoHaT Kanblus. B
PacCIbUTUBAIOIINX a0copOepax KOHTAKT MEXIY (pazaMu JOCTUTAETCS PaCIbUTMBAHHEM
Wi  pa3OphI3TUBAaHUEM JKUJIKOCTH B Ta3oBoM moToke. JlanHeie abcopOepsr
NPEACTaBISAIOT CO0O0M TMOJbie KOJOHHBI. B HUX ra3 JBHXKETCS CHHM3Y BBEpX, a
KUJKOCTh MOJIAETCSI Yepe3 PacloOIOKEHHbBIE B BEpXHEN YaCTU KOJOHHBI ()OPCYHKHU C
HamnpaBjieHHeM (akelia pacnbliia 0OBIYHO CBEPXY BHU3 [2].

XHUMHU3M OCHOBHBIX peakIuid, MPOUCXOSIINX B pacHbUIMBaroIIeM abcopoepe,
CIICTYFOLIIHM:

CaCO;+ SO, +1/2 H,0O — CaSO05-1/2 H,0 + CO,

CaSO0O;-1/2 HO + 1/2 O, + 3/2 H,O — CaSO, -2 H,0O

JlaHHBIH CITOCOO OYMCTKH OTJIMYACTCS JICHICBU3HOM M JIOCTYITHOCTBIO
abcopOeHTa (B OTJIMYMH OT JPYTUX aOCOPOEHTOB MOKpOro obecceprBaHusi, KapOoHAT
KaJIbIIMSl TO3BOJIAET B 2 pa3a CHU3UTh PAacXOJ peareHTa U SJICKTPOIHEPruu Ha
opoluieHre abcopOepa), BO3MOKHOCTHIO HCIOJIb30BAHUS KOHEYHOTO MPOAYKTa
obeccepuBanusi (TUIC) U pEeHUPKyIsAlus adcopOeHTa. DPGHEKTUBHOCTH OYUCTKU
cocraisieT 95% u Ooee.

Takum oOpa3oM TMpu HUCMONB30BAHUU JIAHHOW TEXHOJIOTMM CHU3HTCS
HETaTUBHOE BIUSHUE Ha aTMOC(EpHBI BO3MAYX W OPTaHU3YETCS MPOU3BOICTBO
POYKTa, KOTOPBIM MOXKET UCIIOJIb30BATHCS B PA3IUYHBIX OTPACIISIX.

Ha puc. 2 npexacraBnena pazpaboTaHHas MPUHLIUNHAIbHAS TEXHOJIOTHYECKAS
CXEMa OYMCTKHU JIbIMOBBIX Ta30B MIPOU3BOJICTBA CTEKIIOTAPHI.

HeimoBoit ra3 (1) mpu Temmnepatype 300-400(] moctymnaer Ha OYUCTKY OT IBLIN
B anekrpopuwibtp (OD). B snexkrpodusibTpe Ha KOPOHUPYIOMIMM M OCHOBHOM
AJIEKTPOJ] TOJAETCS HANIPSDKEHUE U TP OMPEIeNIEHHON HAMPSX)KEHHOCTH OIS OKOJIO
KOPOHUPYIOIIETO 3JIEKTPOa MOSBISAETCS KOPOHHBINA pa3psia. braronaps, kopoHHOMY
3apsily B MEXAIJIEKTPOAHOM MPOCTPAHCTBE OOPa3yrOTCsl OTPULATEIBHO 3apsKEHHbIC
MOHBI, KOTOPBIE aJICOPOUPYIOTCS HA TTOBEPXHOCTH MBIJIEBBIX YacTUIl. Takum o6pazom,

qacTHIIbl TIa30BOI0O ITIOTOKa HpI/IO6p€TaIOT 3apsaaq U 10[J I[eﬁCTBI/IeM CHII
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AJEKTPUYECKOrO MO OCaXIAKTCs Ha 3JeKkTpojax. YiosieHHas nbuib (II) ¢
MOMOIIBIO YAAPHBIX MOJIOTKOB rnonagaet B OyHkep (by) u uepe3 Hero BeIBOIATCS U3
anekTpodrmibTpa. OUUIICHHBIA OT THUIM Ta3 BBIBOAUTCA W3 BEPXHEH dYacTH
anekTpoubTpa M HampapiseTrcs B Katanutuueckuii peaktop (KP) mns ounctkm

IILIMOBOTI'O Ta3a OoT oKcuaoB azoTa NO,.

Herobrse o0oHaYeHUS
! - Gamobio 202

I - ynobrewwias nsins

W - 6o3dyx

WV - ommuox

V - boda

W - adcopdesm

W - boda ocmabwascs om wnara

Vil -xgpdanam kansuus

K - zunc

X = Bwcywenmsid 2unc

X - oquwenHsd om npugpumemssx 38 za3

K-1-6 — xomnpeccop, O® — snekrpoctarnueckuit punstp, by — OyHkep, KP — karanutuueckuit
peaktop, KY — xoren yrunuzarop, PA — pacnbummBatomuii abcopbep, H-1-2 — mneHTpoOexHbIN
Hacoc, E — eMKoCTh
Puc.2. PazpaboTanHasi IPUHIMAITHAIBEHAS TEXHOJIOTHYECKAst CXeMa OYMCTKH JBIMOBBIX T'a30B
IIPEAPUATHS 110 IPOU3BOACTBY CTEKIOTaphl

Ilepen BXOOOM B KaTaIUTUYECKUI PEAKTOP B ra30X0J BBOJUTCS IIOTOK BO3IyXa
(ITT) u ammuaka (IV). B karanmutuueckom peaktope npu Temieparype 300-4000]
IPOUCXONUT PEAKLUs BOCCTAHOBJIEHUS OKCHIOB a30Ta aMMHAaKOM Ha MOBEPXHOCTH
KaTajau3aropa B MPUCYTCTBUHU KHcCIOpoaa. Tak, Ipu IPOXOKIECHUU ra3a 4epes3 CIOU
KaTajau3aTropa OKCHJIbI a30Ta Mpeo0pa3yroTCcs B MOJEKYJISPHBIA a30T U BOASIHOM map.

OunulleHHBIN Ta3 BEIBOJUTCS TOPU3OHTAIBHO U3 HUKHEHW YacTH peakTopa.
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3ateM nbIMOBOM ra3 mocrtymnaetr B koten yrunuzarop (KVY), roe oxmaxknaercs
no temmepatypbl 600]. OxnaxaeHHBIA Ta3 HaAMpaBIsSeTCs B HIKHIO YacThb
pacnbutnBaromiero abcopoepa (PA) m yHocuTcs mo HampaBiieHHIO BBepX. CBepxy C
MOMOIIBIO  PACTIBUIMTENBHBIX  (OPCYHOK Ta3 opormraercs abcopoertom (VI),
coctosiiuM U3 10% cycrneH3uu U3BECTHSAKA, TAKUM 00pa3oM IMPOIECC OYMCTKH rasza
MNPOMCXOAUT N0 TMNPUHUUILY NOpPOTUBOTOKA. Kampmuid, coaepkamuics B
U3BECTHSIKOBOM CYCIIEH3HMH, pearupyer ¢ AUOKCHUAOM cepbl, 00paszys cyiabdur
KaJIbIUS,, KOTOPBIN, MOMajaas B BOAY, HaXOJNSIIYyIOCS B HIDKHEH yactu abcopOepa,
OKHUCIISIETCS 10 CyJib(aTa KaJlblMsl 32 CYET MOJIayu CKaToro Bozayxa. [locie atoro
MPOUCXOAUT Kpuctayumzauus rumnca (1X) u3 nepeHachleHHOTO pacTBOpa, KOTOPBIMA
ocelaeT Ha JHE M Jainee oTkauuBaercs B Oapabannyro cymmiky (bC), rme o
IIPOXOJUT CYIIKY, 00pa3ysl TOTOBBIM MpOoayKT — BeIcylieHHbIN rurc (X). Hacoc (H-
1), Haxonsuuiics BHE aOcopOepa, mepekauynuBaeT OCcTaBIIyrocs Boay ¢ u3Bectbio (VII)
B emkocTh (E) 3 xotopoit B abGcopebep momaercs abcopOent. Kpome Toro, B
eMKocTh mojaercs Boja (V) u kapbonar kanbius (VII). Takum o6pazoM B cucreme
MPOUCXOJIUT PEIUPKYISALUUS BOJAbI U U3BecTU. OuuiieHHbIEe JbIMOBbIE Ta3bl (XI)
BBIOPACHIBAIOTCS B aTMOC(Epy Yepe3 BEPXHIO YacTh abcopbepa.

B Tabmuue 1 mnpencraBieHbl JaHHBIE, IOKa3bIBAIOIIME KOHLEHTpaluu
MIPUOPUTETHBIX 3arpsA3HAIOIIMX BEUIECTB J0 U IMOCIE MPOXOXKIACHUS Yepe3 OYUCTHOE
o0opyaoBaHue pazpabOTaHHON TEXHOJIOTUU OUYKUCTKH JIBIMOBBIX Fa30B CTEKJIOTAPHOIO

IIPpON3BOACTBA.

Tabnuya 1
KonreHTparus 3arps3HsSIonux BEeCTB B BEIOpOcax MPEeANPHUATHS 110 TIPOU3BOACTBY CTEKIOTAPHI
JI0 ¥ TIOCIIE TIPOXO0KICHUSI OUMCTHOTO 000PYIOBAHHUS

HauvenoBanue Konnentpanus 3B na | Konnentpamus 3B na | TIJK,,
3arpsI3HAIONIETO 3 3
BXOJIE, MI/M BBEIXOJIE, MI/M MI/M
BEILECTBA

11116 280 0,17 0,3
Jnokcup cepsl 198 0,495 0,5
A3oTa okcuj 585 0,23 0,4
A3oTa THOKCHU 65 0,03 0,2
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W3 mpencraBneHHbIX NaHHBIX (Tabmuna 1) BUIHO, YTO TOCHE MPOXOKIACHUS
raza 4epe3 INPEMJIOKECHHYIO CHUCTEMY OYUCTKM KOHLEHTPALMs INPUOPUTETHBIX
3arpsi3HSIIOUIMX ~ BEIIECTB  OyJeT  YJOBJIETBOPATH TPeOOBaHUAM  IPEAEIbHO-
JOIYCTUMOM KOHUEHTPALIMH, YCTAHOBIECHHOM JIJIsl HACEJICHHBIX ITYHKTOB.

Paccuutan marepuasiibHbli OalaHC pa3pa0OTAHHOW TEXHOJOTUU OYHMCTKHU
IBIMOBBIX Ta30B MNPEANPUITHS MO MPOU3BOACTBY CTEKJIOTApbl. BBIABIEHO, YTO B
pe3ynbTaTe OYUCTKU €KErOJHO OYHUIIAETCs OKOJIO 750 ThIC. TOHH ABIMOBBIX I'a30B.

Takum 00pa3oMm, Ha OCHOBE aHaJIM3a HAWIYUYIIUX JOCTYHHBIX TEXHOJIOTHUH,
NaTEeHTHON NpopabOTKM U CYIIECTBYIOUIMX PpECypco- M MNPpUPOocOeperarounx
TEXHOJIOTUNA B OOJACTH OYMCTKU ABIMOBBIX I'a30B CTEKJIOTAPHOTO MPOM3BOJICTBA OT
MIPUOPUTETHBIX 3arpsA3HIIOLIMX BEIIECTB, ObUIA pa3padoTaHa TEXHOJIIOIMYECKas cXxema
OUYUCTKM JIBIMOBBIX TIa30B, BKJIIOYalOmas B ce0s 3JIEKTPOCTATUUYECKUN (PUIbTD,
CEJICKTUBHBIN KaTAIUTUYECKUIM peakTop U pacnbuinBaromuii abcopoep. [Ipumenenue
JAHHOW TEXHOJOTMM TIO3BOJUT OOECHEUYUTh HKOJIOIMYECKYyl0 Oe30MacHOCTb
NEATENBHOCTH MPEANPUATHS 110 IPOU3BOACTBY cTekjoTapbl. Ilomumo sToro, B
IpOIECCe OYHUCTKU JABIMOBBIX Ta30B OOpPa30BBIBACTCS TOTOBBIA MPOAYKT (THIC),

KOTOpBIﬁ MOJKCT HMCIIOJIB30BATLCA B PA3JIMYHBIX OTPACIIAX.
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AHAJIN3 COAEPKAHUA )KEJIE3A B JIMCThAX KYCTAPHUKOB
ITAPKOBBIX 30H MEI'AITIOJINCA

KonsbiTenkoBa O.U., I'agpuiiosa A.A., Tunyc A.M.

@I'FOY BO I[lemepbypeckuii 20cy0apcmeenivlii yHusepcumem nymeti cOoOueHus.
Hmnepamopa Anexcanopa I, e. Cankm-Ilemepbype, Poccuiickasa ®edepayus

Cornacao ®enepanbHoMy 3akoHy "OO oxpaHe OKpyKarome cpeasl” oT
10.01.2002 N 7-®3, Dxosoruueckas 6€30MaCHOCTb OINPEAENSIeTCs, KaK COCTOSHUE
3aIUIIEHHOCTH TPUPOJHON cpelibl U JKM3HEHHO BaXKHBIX HMHTEPECOB YEJIOBEKa OT
BO3MOXHOI'O HETaTHUBHOI'O BO3JICHCTBUS XO3IHMCTBECHHOM M MHOW JEATCIBHOCTH,
Ype3BbIUYAWHBIX CUTYAlU TPUPOJHOTO U TEXHOTEHHOI'0 XapaKTepa, X MOCJIeICTBUH.
l'oposickyo cpeay MOXKHO MPEACTaBUTh KaK HKOJOTMYECKYI0 CHUCTEMY, KOTopas
COCTOUT U3 COOOIIECTBA JIFOJAEH, Cpeibl UX OOUTAHUSI U B3aMMOCBS3U MEX]Yy HUMH.
JlaHHast sKocHUCcTEMa SBIISIETCS HEYCTOMYMBOM, TaK KaK 3JIEMEHTHI, BXOJSIIUE B HEE,
3aBUCAT OT aHTPOIOTCHHOM neaTenbHOCTH. [lockoNmbKy B mpoliecce ypOaHU3aIuu B
€CTECTBEHHBIN OamaHC oOMEHa BEIIECTB M SHEPTHH JOOaBISIOTCS HECBOWCTBEHHBIC
W/WIM W3JIMIIHUE areHThl, TeM CaMbIM IPOBOIUPYS JaucOalaHC AKOJOTHUCCKOMN
0€30MacHOCTU FOPOJICKOUN CPEeIbl.

Baxnyto posib Ha ypOaHU3UPOBAHHBIX TEPPUTOPHUAX HUIPAET IKOJIOTHUYECKAS
MOJINTHKA TOCYAapPCTBEHHBIX OpraHoB BiacTH. IMeHHO 3¢ (deKTHBHAS SKOJIOTHYeCKasl
MOJINTUKA OMPEACIISIET IKOJIOTHYECKYI0 0€30MacHOCTh TEPPUTOPUU. DKOJIOTHYECKAs
0C30IMaCHOCTh TOPOACKOM Cpelbl MOJXKET XapaKTePH30BaThCs, CIIOCOOHOCTHIO
IPUPOJIBI  TPEOJIOJIEBaTh  HEOJArompusATHBIE  BO3ACUCTBUS ~ aHTPOIIOTCHHOMN
nesrenbHocTh. OlEeHKa HKOJIOTHUECKON 0€30MacHOCTH HalpaBlieHa HA UCCIICI0BAHUE
BIUAHUSA (DAKTOPOB, (OPMUPYIONIUX IKOJOTUUECKYI0 CHUTYallMI0O B TOpoOje, H
AKOJIOTUYECKON 00CTAaHOBKH Ha 3/I0POBhE HACETICHUS.

B ycioBusix ropoJickoi cpebl OIEHKY 3arpsi3HEHHST MOXXHO IPOBOJUTH Ha

OCHOBAHHH COACPKAHUA TAKCIIBIX MCTAJJIOB B 3CJICHBIX HACAKICHUAX [1] hH B
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CHe)KHOM ToKpoBe [2]. Takke HEoOXOAMMO YYUTHIBATH HMHTCHCHUBHOCTH
ABTOTPAHCIIOPTHBIX TOTOKOB [3]

Pactenust ocTaTOYHO YyBCTBUTEIbHBI K U3MEHEHUSIM KaueCTBa OKPYKaroIIei
cpedbl, OHM MOTYT aKTUBHO M HE3aMEJIMTEIbHO OTpPEarupoBaTh HAa M3MEHEHHS B
Her. XMMHUYECKUM COCTaB BJIEMEHTOB 3€JIEHBIX HACAKICHUN HANPSIMYIO 3aBUCUT OT
COCTaBa M COCTOSIHUSA MOYB. BBICOKHE KOHIICHTPAIIMU TSHKENIBIX METAJJIOB B MOYBAX
OPUBOJAT K OOHAPYKEHHUIO UX M30BITOUHOIO COJIEpP>KAaHUS B PACTUTENIbHBIX Maccax.
BydepHOoCcTh MOUB CHMXXKAET MOCTYIUICHUE TSHKEJIBIX METAJUIOB M UX aKKyMYJISIIUIO B
opraHax M TKaHSX pAacTEHUH, OJHAKO, MPHU BBICOKMX KOHIICHTPAIMIX BPEIHBIX
BEILIECTB B MMOYBAX YBEJIWYUBACTCS X KOHIICHTPAIUS U B CAMUX PACTEHUSIX. Y POBEHb
HAKOIUICHUSI TSDKENIBIX METAJJIOB Pa3IMYHBIMU PACTEHUSIMU 3aBUCUT OT BHJIOBBIX
ocobenHocteil. Takke NOCTYIJIEHUE TSKEIBIX METANIOB B PACTEHHUS MOXKET
MPOUCXOJIUTh Yepe3 MOTJIONIEHUE U3 aTMOoc(ephl Ha JIMCThS PACTEHUN, TAaKOW MyTh
MOCTYIUJICHUS 3arPS3HSIONINX BEIIECTB Ha3bIBaeTCs (OIMapHOE MOTJIOIIECHUE.

N3-3a ocobGeHHOCTEeH (U3UKO-XUMHUYECKHX CBOWCTB TSKEJIBIX METAILIOB,
MPOYHO CBS3BIBATHCA W TPYNIUPOBATHCA HA TOBEPXHOCTH U BHYTPU KIETOK
OMOJOTUYECKUX CUCTEM, YTO MPUBOJUT K TOKCUYHOCTH TSKEIIBIX METAJIIOB.

Tak, k npumepy, Nepen30bITOK Kele3a MPUBOJIUT K OTMUPAHUIO JINCTHEB 0€3
M3MEHEHUSI OKPACKH, 3aMEJIAETCSl POCT, HAUMHAIOT CTpaJaTh BEPXYILIKU PAaCTCHUH,
4acTh PAcTeHUs MOXKET HadaTh YyBSJaTh, YTO MPUBOAUT K rudenu pacrenus. [lpu
ATOM HE3HAYUTEIhHOE COJEpKaHUe »kKeje3a HeoOXOoauMO JUIsl CUHTe3a Xjopoduiiia,
JBIXaHUs 1 0OMEHA BEIIECTB, OHO BXOJUT B COCTaB (P€PMEHTOB PACTECHUH.

Pacrenus 001amaloT CHOCOOHOCTBIO COXPaHATh >KU3HEACATEIBHOCTh IPHU
HEOJIArONMPUSTHBIX YCIOBHUSX, TO €CTh TOJICPAHTHOCTHIO. Y CTAaHOBIICHO, YTO
MOTJIONIEHUE PACTEHUSIMU XUMUYECKHUX 3JIEMEHTOB 3aBUCUT OT UX MOP(OJIOrHUECKUX
u (pusnonoruyeckux ocooeHnocte. CoriiacHO UCCIIEIOBAHUIO HAKOTIIICHUS TSKETBIX
META/VIOB B JIMCTHAX JPEBECHBIX, KYCTAPHUKOBBIX M TPABSHUCTBHIX PACTCHHM
yMEPEHHOH TMOTJIOTUTENIBHOM CIIOCOOHOCThIO 00J1a/1al0T KYCTapHUKHU Syringa vulgaris

(Cupenb oObikHOBeHHas1) [4]. st npoBeleHHs] KaUYECTBEHHOM M KOJIMYECTBEHHOM
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OIICHKM aKKyMYJISIIIUM Kejie3a B JIMCTBEHHBIX YACTAX KYCTapHUKOB ObUIH
UCCJIeIOBaHbl BOCEMb CaJIOBO-TMIAPKOBBIX 30H B 1eHTpe Cankrt-IlerepOypra. Mecra
otObopa TpoO PACTUTEIBHBIX MAacC BBIOMPAINCH B 3aBUCHMOCTH OT YJIaJCHHOCTH
aBTOJIOPOT HA TEPPUTOPUM C BBICOKOM aHTPOINOT€HHOM HATPY3KOW BHA4YaJIe U B KOHIIE
BETETAIIMOHHOTO CE30HA. XapakTepucThuka MecT otbopa mnpob: mnpoba 1 -
Huxonsckuii can (paccrosinue ot aBromoporu 50 M), mpoda 2 - Hukonbckuit can
(paccrosiaue ot aBtojmoporu 20 M), mpoba 3 - Huxonbckuit can (paccTosiHue OT
aBrogoporu 100 m), mpoba 4 - Cax JIBopua KOcynoBsix (paccTosiHuE OT aBTOJOPOTH
10 m), mpoba 5 - Cax JIBopua FOcymoBeix (pacctostaue ot aBrogoporu 100 m), mpoda
6 - FOcynoBckuii can (paccrosinue ot aprogoporu 20 M), npobda 7 - KOcynoBckuii caj
(paccrosaue ot aBromoporu 250 M), mpoba 8 - IlokpoBckuii ckBep Touka Nel
(paccrossaue ot aBromoporu 10 m), mpoba 9 - TlokpoBckuii ckBep Touka Ne2
(paccrosinue ot aBToaoporu 10 m), mpoda 10 - Bantuiickuii ckBep (paccTosiHue OT
aBrogoporu 20 M), mpob6a 11 - Jlomyxunckuit cam Touka Nel (paccrosiHue ot
aBrogoporu 10 m), mpoba 12 - JlomyxuHckuii cag Touka Ne2 (paccTosiHUE OT
aBronoporu 10 m), npoba 13 - JlomyxuHckuii caa (paccrosiHue ot aBrogoporu 100
M), ipoba 14 - Cax Omumnus (pacctostHue ot aBrogoporu 20 m), mpoda 15 - Can
Onumnus (pacctostHue oT aBrogoporu 50 M), mpoda 16 - JleTHuit can (paccTosiHue OT
aBrogoporu 10 m), mpoda 17 - Jletnuii can (paccrosiuue ot aprogoporu 20 m), npoda
18 - Jlernuit cax (paccrosHue ot aBTomoporu 250 m), mpoda 19 - JletHmit can
(paccrosiaue ot apromoporu 100 m), mpoba 20 - JleTtHuii canm (paccTositHue OT
aBrogoporu 20 m).

OT6op mnpobd mnpoBoAWIICA B Hayaje JIETHEIO BEreTallMOHHOTO Mepuoja
pacTeHul, Korja Ha KyCTapHUKAX IOSBWJINCH HAYaJbHBIE BETETATUBHBIC OPTaHbI
pacTeHul, 1 B KOHIIE JIETHETO BET€TallMOHHOTO MEPHO/ia, KOT/la HayaloCh MacCOBOE
OMaJlaHue JUCTBEHHOIO MOKpoBa pacTteHuil. OTOOp mpod MpoBOAWICA B CYXYIO
MoroAy, B JalibHEWIeM NpoObl ObUIM BBHICYNIEHBI B €CTECTBEHHBIX YCIOBUSX H
u3MmenbueHbl.  OToOpaHHBIE 00pa3lbl MOArOTABIMBAINCH K  JlajJbHEHIIEMY

MCCIICIOBAHUIO Ha OCHOBAaHUU MPUHITON METOAUKH [S]. AHAIMU3 coJepKaHus Kelie3a
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B JUCThsiX CUpEHH OOBIKHOBEHHON MPOU3BOJMIICS METOJIOM IUIAMEHHOW aTOMHO-
abcopO1moHHON crnekTpoMeTpuu. [lomydeHHblE JaHHbBIE IJIJAMEHHOM aTOMHO-
a0COpOLIMOHHOM CHEKTPOMETPUM ObUIM CTAaTUCTUYECKH MPOAHATU3UPOBAHBI U
NpeicTaBlieHbl B Buje rucrorpammbl (puc. 1). OOpasmpl paHKUPOBAHBI TIO
YAQIEHHOCTH  OT  TOPOJACKMX  aBTOTPAHCHOPTHBIX  Maructpaien. s
KOPPEISIMOHHOIO  aHajdu3a TOJIYYEHHBIX PE3yJbTaTOB, HEOOXOAUMO  OBLIO
YCTAaHOBUTH JOMYCTUMbIE 3HAYCHHUS KOHIICHTpALUWA jKelie3a B HUCCIEAyeMBbIX
pacTuTenbHbIX o0pa3uax, Tak kak [1JIK xene3a nnst pacteHuil He ycTaHOBIIEHA, OBLIO
NPUHATO KPUTHYECKOE COJep)KaHue >kene3a s pacteHuit 750,0 Mr/kr cyxoro
BemlectBa [6]. B pesynbrate wHccienoBaHusi OBUIO BBISIBICHO MPEBBIIMICHUE
KPUTHUYECKOTO COACPKAHUS Kejie3a B PACTUTENBHBIX MaccaxX MPaKTHYECKU BO BCEX
uccienyeMbix obpasnax. Camas BbICOKAsl KOHIIEHTpALMs jkKejie3a BHAyaye JIETHEro
BEreTallMOHHOrO Tepuoaa obHapyxkeHa B mpobe Ned (Can JiBopma HOcymoBbix,
paccrosinre oT aBTojoporu 10 M), IpeBbIIEHUE KPUTHUECKOTO COAEPKAHUS Keye3a
JUIs pacTeHui B 3,7 pa3a; camasi HU3Kasi KOHIICHTPALIUs, TPEBBIIIAIONIAs KPUTHIECKOE
cozepkaHue xenesza s pacteHudd — B ipode Nel5 (Cam Onumrus, pacCTOSTHUE OT
aprogoporu 50 M), mpeBbilieHre coctaBisieT B 1,4 pasza. IlonydyeHHble maHHBIE
MOKA3bIBAIOT, YTO COJIEPKAHUE JKeJie3a B KOHIIE JIETHErO BEreTallMOHHOTO MEepUojia B
OOJILIIMHCTBE  HUCCIEAYyEMBIX  MOpobdax  CHU3BWIOCH,  YTO  MNOATBEPXKAAET
Mopdosornyeckue M (U3HOJOTUYECKHE OCOOCHHOCTH PACTEHUH K aKKyMYJISLHUU
TSDKEIBIX MeTauioB. [IpeBbllieHre KPUTHYECKOTO COICPKaHUS Kejlesa ISl pacTeHU!
B KOHIIC JICTHETO BEreTallMOHHOro mepuonaa B 2,7 paza B mpobde Ned4 (Canm JIBopia
KOcymnoBsix, paccrosiuue ot apromoporu 10 M), B mpobax Ne 14, 15, 16, 17, 18, 20 —
npeBblllieHHe He oOHapyxeHo. Opanako, B mpobe Nel3 (JlomyxuHCckuii caf,
pacctostHue oT aBTogoporu 100 M) BBISBIEHO, YTO KOHIICHTPAILIMM Kelie3a B KOHIE
JIETHETO BEreTallMOHHOIO Mepro/ia (MPEBHIIIEHNE KPUTHYECKOTO COJICPIKAHUS JKele3a
JUIsl pacTeHuM coctaBisier B 1,5 paza) Bblie B 2,4 pa3a KOHIIEHTpalMd BHAuale
JIETHETO BEreTalMOHHOTO Mepuoa (MpeBbIIIIEHUE KPUTHIECKOTO COICPKAHUS Keye3a

JUIs pacTeHUM cocTaBiseT B 3,6 pasza). JlanHblil perpecc MoKeT ObITh 00YCIOBIEH
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PEMOHTHO-BOCCTAHOBUTCIIbHBIMHA pa60TaMn 3JaHHsA, HaXOoAAMICIoCA HCAAJICKO C

MeCTOM 0TOOpa MPOOHI.
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B nenom, kKak BHJIHO U3 PUCYHKa 1, HET NPSIMON 3aBUCHMOCTH COJEp KaHUS
KOHIIEHTpaLUs JKeje3a B Mpo0ax 3eJEHbIX HACAXACHUN OT CTENEHU YJAJIEHHOCTH OT
TOPOJCKUX aBTOMarucrtpaiei. Ha akkymynanuio mertamia (UTOMAcCOd BIHSIET
IOBBILICHHAs TPAHCIIOPTHAs HATrpy3Ka, INIOTHOCTH 3aCTPOMKH, YTO B CBOK OYEPEIb
CHIJKAET a’pallii0 FOPOJCKHX HKOCHCTEM, TEM CaMbIM YBEIMUYMBaeTCs (honmapHoe

IOIJIOICHUC.
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IKOJIOTTHYECKHUE ITOCJIEACTBUA 3AT'PASHEHUA .
ATMOC®EPHOI'O BO3JYXA YPBAHU3UPOBAHHbBIX TEPPUTOPUU

HNmoynarosa A.H.

DI'BOY BO «Ygumckuii cocyoapcmeaennviii a8UayUOHHbIU MeXHUYECKULL
yHugepcumemy, 2. ¥Yga, Poccuiickas @edepayus

[IpoGnema 3arps3HeHUsT arMoc(hepHOTO BO3AyXa SBISICTCS OJHOW W3
cepbe3Hermux mnpobaeM. OTIUYNUTETHLHON YEPTOH COBPEMEHHOTO MEPUO/IA SBISACTCS
BBICOKAsI CTENEeHb YpOaHu3aluu. 3HaYuTEIbHbIN BKJIA]] B 3arpsi3HEHUE aTMOC(EPHOTro
BO3lyXa ypOaHW3MUPOBAHHBIX  TEPPUTOPUNA  BHOCUT  TPAHCIOPT, OOBEKTHI
IIPOMBIIIIEHHOCTH, 3aJIIOBBIE BBIOPOCHI 3arpsi3HSIIONIMX BEIIECTB. B CBs3M C 3THM,
3arpsi3HeHHe aTMoc(epbl OTPULIATENILHO BIMSET HA 3JI0POBbE HACENICHHUS, SBIIACTCS
NPUYMHON BOBHUKHOBEHUSI CMOTa U BPEAUT COCTOSTHUIO MPUPOTHBIX 3KOCUCTEM.

Ha npumepe ropoma  VYda, sBisAoomerocs  pa3BUTBIM  LIEHTPOM
OPOMBIIIJIEHHOCTH, PAacCCMOTPUM  DKOJOTUYECKHE TOCIHEJACTBUS  3arps3HECHUS
aTMOC(EepHOro BO3AyXa.

B mnacrosimee Bpemsi B T. Yda pacnojioxkeHo cBbiie 970 mnpeanpusiTuii.
Benymumu o0bekTaMu SKOHOMUKH Topojia sIBISoTCA HedremnepepabarbiBaronias u
He(TeXUMUYECKas MPOMBIIUIEHHOCTh, MamuHOCTpoeHne. OCHOBHOW BKJaJ B
BEIOPOCHI oT CTallMOHAPHBIX HMCTOYHUKOB BHOCSIT npeanpUsTUS
HerenepepadbarpiBaromeid MpoMbIIUIeHHOCTH — 72%. Jlons aBTOTpaHCHOpTa B
CyMMapHOM 00be€ME BBIOPOCOB 3arpsI3HSIOUIMX BEIIECTB cOCTaBisAeT okoso 23 % [1].

B pacuere Ha 0IHOTO XKUTENS TOPOIA MOCTYIUICHUE 3arpsI3HSIONIMX BEIIECTB B
atmocdepy cocrtasiger 0,192 Tounsl. I'opox Yda nHaxomuTcs Ha ceaIpbMOM MecCTe
AKOJIOTUYECKHU TpsA3HbIX TopooB Poccun 2019 rona [2].

Ha ocHOBaHUH BBIIEU3IIOKEHHOIO, PACCMOTPEHHE HAHHOW TEMbI SIBISETCS
aKTyalibHbIM. BeiOpoch! 3arps3Hstomux BemecTB no Pecny6nuke bamkoprocTtan 3a

2015 — 2019 rons! npeacrasieHsl Ha puc. 1.
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Puc. 1. BeiOpocs! 3arpsi3Hsaomux Bemects o Pb
3a 2015 — 2019 ronpl, ThIC. TOHH.

[IpoBeneHHbIN aHaTN3 BHIOPOCOB 3arps3HsIONIMX BemecTB o Pb mokazan, uto
HaOJI0JaeTCs TEHICHIUS YBEJIMYEHHsI 00beMa BBIOPOCOB 3arps3HSIOLINX BEIIECTB OT
CTallMOHAPHBIX HUCTOYHUKOB Ha 2,8% K ypoBHIO 2018 roga, 4to OOBsACHAETCA
YBEIUYCHHEM O0BEMOB MPOM3BOACTBA Npoaykimu. B 2019 romy mnpowm3omnuio
yMEHbILIEHUE 00beMa BBIOPOCOB 3arpsI3HAIOLIMX BEIIECTB OT IEPEABUKHBIX
MCTOYHHMKOB, 4YTO CBA3aHO C M3MEHEHHEM METOJUKH AaHAJIUTUYECKOrOo pacyera
PoccraTta oT JaHHBIX UCTOYHUKOB [3].

Cy1miecTBEHHYIO JOJII0 B 3arpsA3HEHUE BO3/lyXa BHOCAT MaJlble MPEANpPHUSATHS,
KOTOpbIE  apeHAYIOT IUIOIAAM Ha TEPPUTOPUU YK€ HE JCHCTBYIOLIUX
IPOMBIIUIEHHBIX OOBEKTOB, IMPEBbIIIas HOPMAaTUBHO-IOMYCTUMBIE BBIOPOCOB IO
Bemecteam [ u Il kmacca omacHoctu. IloMuMO 3TOro, moxapsl, CBSA3aHHBIE C
BBIJICJICHNEM METAaHA Ha IIOJIMTOHE TBEPABIX KOMMYHAJIBHBIX OTXO0I0B. Bce 3T0
HOJITBEPKIAET HapyIlIEHUE ITpaBa Ha OJaronpUsTHYIO OKPYIKAIOLIYI0 Cpey, KOTOpoe
3akpemieHo cT.42 Koncrurynuu P®, a taxxke cr.11 @3 «O0 oxpaHe OKpyKaromieu
cpenni» [4].

Bricokuil ypoBeHb 3arps3HeHUs aTMOC(EPHOro BO3AyXa OTPULATEIBHO
BJIMSIET KaK HA COCTOSIHME OKpY>Karolleil cpepl, TaKk W Ha 370poBbe uenoBeka. [lo

JAHHBIM TOCYAapPCTBEHHOI'O JOKJIaaa O 3740poBbe HacenmeHus Ha 2019 rox B r. Ya
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npeoOianarT OO0JIE3HH CHUCTEMBI KPOBOOOpAIEHHS, COCTaBIsiA OT BCEX CIydyaeB
47,3%, BTOpOE MECTO 3aHMMAalOT HOBooOpa3zoBaHus 15,7%, nanee ciaeayroT 0o0Jie3HU
OpraHoB AbIxaHus 6,5%, 9TO TOJBKO TMOATBEPKAACT HU3KOE KAYECTBO aTMOC(EPHOTO
Bo3ayxa [5]. Ha 2019 rom B ropome coctosatr Ha ydere 11 042 OGoabHBIX
OHKOJOTHUYEeCKUMU  3a0osieBaHusAMH.  COIVIACHO  CTAaTUCTUYECKUM  JaHHBIM,
3a00J71€Ba€MOCTh PAaKOM B ropoJie pactet nocieanue 10 ner.

3arpsizHeHre aTMocepbl OTPULIATEIBLHO BIIMAET HA MOYBEHHO-PACTUTEIHHBIH
MOKPOB - BBIMAJCHUE KHUCIOTHBIX OCAJKOB, BBIMBIBAIOIIUX KaJlbIUi, TyMyC U
MUKPOJJIEMEHTBl U3 TIOYBBI, MPUBOASAMIMX K THOETH JACHUTPUDUIHPYIOITUX
OakTepuii, HapyIIeHHUE MPOIECCOB (DOTOCUHTE3a, MPUBOISAIINX K 3aMEJICHUIO POCTa
U THOeN pacTeHuii [6].

[ToBbIlIEHHOE COAEpKAHUE 3arpsI3HSIONIMX BEIIECTB B OKPYXKaIOIIeH cpene
MPUBOJUT K TMOEIN PACTeHUM, U3MEHEHHUIO BUOBOTO COCTaBa U COKPAIEHUIO YUCTIa
BUJIOB. B  yCIOBHSIX TPOMBIILUICEHHOTO 3arpsA3HEHUs] BO3AyXa JIPEBECHBIM
JUCTOMAIHBIM BHUAAM TPUCYIIE COKpAIICHHE CPOKa >KU3HU JINCTHEB U YCKOPEHHE
[[MKJIa CE30HHOTO pa3BuTHsi. OBOJAHEHHOCTh JUCTHEB PACTCHUMN, TPOU3PACTAIOIINX B
YCIIOBUSIX BBICOKOM 3arpsi3HEHHOCTH BO3Ayxa, 00buHO Ha 10-15% Hmke 10
CPABHEHUIO C PACTEHUSIMH, HAXOJAUIMMUCS B YUCTOM atmMocdepe [6].

JUig pemieHusi 3KOJOTMYECKHX Npo0ieM ypOaHH3MPOBAHHBIX TEPPUTOPHUM,
CBS3aHHBIX C 3arpsi3HEHHUEM aTMOC(PEPHOro BO31yXa, HEOOXOAUMO MPOBECTH Psi
TEeXHUYECKUX M  OpPraHU3allMOHHBIX  Mepompusituil. Tak, MoJepHU3aIus
Hed((PEKTUBHOTO TA3009UCTHOTO 00OPYAOBAHMS HA TTPOMBIIINICHHBIX TPEIPUITUSX,
MO3BOJIUT CHU3UTH KOJIMYECTBO BHIOPOCOB 3arpsI3HAIONIMX BEILIECTB.

Jns CHMXKEHUST HETraTMBHOIO BO3JICUCTBUS TPAHCHOPTHBIX CPEICTB Ha
aTMOC(epHbIA BO3YyX, 11€J1€CO00pa3HO BHEIPEHHE ABTOMATHU3UPOBAHHBIX CHUCTEM
peryJIMpOBaHUS ABMKEHHUS C IEIbI0 COKPAIICHUS BPEMEHHU pabOThl aBTOMOOMIBHBIX
JIBUTATEJIEH B PEKUME XOJIOCTOTO XOJla U Habopa CKOPOCTH M KOPPEKTHPOBKA CXEM

ABUIXKCHUA B IropoJax, IIc aBTOMOOMJILHBIM ITOTOK SIBJISICTCSI HAan0O0JIee TIJIOTHBIM.
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CozniaHne 30HBI 3€1E€HBIX HACAKIAEHUI BJIOJIb JOPOT MO3BOJIAT KAK MUHUMYM
Ha 50% yMEHbIIUTH BpEAHOE BO3JEHCTBUE aBTOMOOWIIBHBIX BBIOPOCOB Ha
OKpY>Karolryto cpeny [7].

Kpome TOro, nans KOHTpOJS 3a COCTOSHHEM aTMOC(EPHOIO BO3ayXa
ypOaHU3UPOBAHHON TEPPUTOPUHU CIIEIYET YBEIUYUTh KOJUYECTBO CTALIMOHAPHBIX U
MOOWJIBHBIX IIOCTOB, YTO MO3BOJIUT CBOEBPEMEHHO IMOJy4YaTh HHQOpMALUIO O
KOHLICHTPALIUU 3arpsA3HAIOIINX BELIECCTB U METCOPOIOTHYECKUX IapameTpax.

Takum oOpa3zoM, Ha CErogHSAUIHUMN JIeHb (PaKTOPhl HEraTUBHOI'O BO3JECUCTBUS
Ha aTMOC(EpHBI BO3AyX MOCTOSHHO PacTyT, YTO OTPHUIATEIbHO CKAa3bIBAETCS HE

TOJIBKO Ha COCTOSHHU OKPY)KaIOIHeﬁ Cp€abl, HO 1 HAa 3JO0POBbC HACCIICHMA.
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MAT'HUTHASA ITEPEJAYA MOIIIHOCTHU KAK OJIMH U3 CIIOCOBOB
INOBBIIIEHUA OKOJIOT'HMYHOCTU MAIIIMH 1 MEXAHU3MOB

JleBuyk /I. A., ITocoxos C. C., Tapuusin 1. C., Axtamos P. I'.

DI'BOY BO I[lemepbypeckuii 20cy0apCcmeenHblli YHusepcumem nymeti coooueHusl
Hmnepamopa Anexcanopa I, Cankm-Ilemep6ype, Poccuiickasa ®edepayus

Haiiry coBpeMeHHY0 U3Hb TPYJIHO MPEICTABUTH 0€3 pa3IN4HbIX YCTPOUCTB,
TCHEePUPYIONTUX, MOTPEOSIOMMX M IEePEIaIIMX MEXaHWYECKylo 3Hepruro. Ha
JAHHBIA MOMEHT pa3paboTaHO OOJIbIIOE YMCIIO THUIIOB Mepenad s ATOT0 BHUIA
SHEPruu: MexaHudeckue (3yOuaThie, YEpBSYHBIC, PEMEHHbIC, IICMHbIC, PECUHBIE,
KapJlaHHbIC Tiepefiaun), THApaBIMYEecKUe (TUAPOMY(PTHI, THUIPOTPaHCHOPMATOPHI,
MOPIIIHEBBIE TUJIPOJABUTATEIN), MMHEBMATUYECKUE, DJIECKTPUUECKUE W HEKOTOphIE
npyrue [1].

Bo Bcex »Tux Tumax mnepenay MPUCYTCTBYET OJHA OOIIas yepTa — HaJudue
MEXaHMYECKOr0 KOHTaKTa jeTanei. M3 Hero BBITEKAIOT BCE OCHOBHBIE HX
HEJIOCTAaTKH — IIIyM, BHOpalus, MOTepH Ha TpeHue, M3Hoc. Takke MecTa KOHTaKTa
HYX/IAI0TCS B CMa3Ke, a padoTa rujpornepenad BooOIe OCHOBaHa Ha MCIOJIb30BAHUU
Kunkod cpenpl. CMa3kkm |W Macia, Kak IIpaBWIO, SBISIOTCS MPOJYKTaMU
HedTenepepabOTKH M MpU MOMaAaHUU B BOJY W IMOYBY HETAaTHMBHO CKa3bIBAIOTCS Ha
3JI0pPOBBE JKUBBIX OPraHU3MOB. B TOKOMOTUBHOM XO03SI1ICTBE, HAIPUMED, CYIIECTBYET
[[eJIas CUCTEMA PEreHEPalMU U MIOBTOPHOTO MCIOJIb30BAHUSA MACEN, a4 TAKKE CUCTEMA
ouncTKu aertaned ot Hux [2]. IIporecchl 6€30MacHOr0 MCHOJIb30BAHUS CMA30UYHbBIX
MAaTEPUAJIOB, a, CIEAOBATENIBHO, W JKCIUIyaTallMd MAIllMH, B WUTOrE OKa3bIBAKOTCA
HEMPOCTBIMU M HeJemeBbiMU. Kpome Toro, mym u BHUOpaIus, CO37aBacMbIc
MalllMHAMHM, OTPHULATEJIBHO BIMSIOT HAa 3I0POBbE IMEpCOHANA W COCTOSIHUE
OKPY’KAIOIIEH CPEJbl, a pa3HOTO PoJa MNbUIb U ONWIKH, SBJISIOMIUECS MPOTYKTaMU
M3HOCA, MOMNAAal0T B IOYBY U OPraHU3M, YTO TOXKE BPEIHO.

B mocnemnee Bpemsi Bce Oonblliee BHUMAaHUE WHIKCHEPOB MPHUBIEKAOT

Pa3’IN9IHbIC HCCTAHAAPTHBIC TUIIbBI MCXdHUYCCKUX IICpCaaY. CpGI[I/I HUX BUAHOC MCCTO
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3aHUMAOT Pa3JIMYHBIC 110 KOHCTPYKIOHMHM MAIHHUTHBIC IICpCAadr, HaIIpuMCp

pa3paboTka oreuecTBeHHOTro nHXxkeHepa bonoruna H. b. (puc. 1). [3]
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1 — Begymwmii Bam; 3, 4 — BegoMbIe Baibl; 5, 6, 7 — marauTHbIe My(dThI; 8 — KOpIryc; 9, 10, 11, 15 —
MarHuTHble kKoneca; 12 — Boauno; 13, 14 — mpomexxyTouHble Baibl; 16 — MOCTOSTHHBIE MAarHUTHL; 17,
18, 19, 20, 21, 22 — aucku mydTt; 23, 24, 25 — MaArHUTONPOHHIIAEMBIC TIEPErOpOIKH; 26 —
MOAIIUITHUKOBBIE OTOPHI [3]

Puc. 1. llepenaya bonotuna H. b.

B nmaHHOM nmepemadye OTCYTCTBYET MEXAHUYECKUMUA KOHTAKT  JCTAJIEH,
CJIeI0BATEIBHO, IITYM, BUOpAIUS M U3HOC OYAyT MPAKTUYECKH MCKITFOUEHBI, TIepeaaye
He oTpedyercs cmaska. [Toseimenne KITJ[ nepenauu B ciieicTBUE CHUKEHUS TIOTEPh
Ha TPEHUE MPUBEICT K YMEHBIICHUIO pacxoJa JHEpruu. Tak Kak yame BCEro B
KayeCTBE IMEPBUYHOIO MCTOYHMKA OHEPIrMM B HAIEW CTPAaHE WCIOJIb3YIOTCS
YIJIEBOAOPOABI, TO MArHUTHas Ilepedaya CMOXKET IIOMOYb TaKXE CHHU3UTh
3arpsA3HEHUE BO3AyXa MPOAYKTaMHU UX CTOPAHUS.

OnHako BBUJY TOTO, 4YTO Ha JaHHBIA MOMEHT MATrHUTHBIC IE€peladu
pacrpoCTpaHEHbl CPAaBHUTEIBLHO MajlO U CTPOATCS Ha HEOOJIBIIYI0 MOIIHOCTh, HUX
BIMSHHEC Ha 3J0POBbE YEJIOBEKA M IMPUPOAY HEIOCTATOYHO H3ydeHo. O003peHHI0

ATOM TEMBI U TIOCBSAIIICHA TaHHAasl paboTa.
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Y MarHuTHOMU INepesayu TEOPETUUYECKH MOTYT IPOABUTHCS TAKUE HEIOCTATKH,
KAaK IIOABJICHUE BpAILAIOMIUXCA MAarHUTHBIX II0JIEW, KOTOpPbIE MOTYT BbI3BAThH
HAaBEJCHUE BUXPEBBIX TOKOB B OKPYXAIOIIMX METAUIMYECKUX AeTaisax. Torma neranu
HAYHYT HarpeBaThCs, © B HUX OyJeT BO3HUKATh MarHUTHOE IOJ€, KOTOpoe OyzeT
TOPMO3UTh MAarHuTHyX0 nepenady. Kpome TOro, CuiabHbIE 3JIEKTPOMAarHWTHBIE
BO3JICCTBHS BPEIHO BIUSIOT HA dKUBBIE OPraHU3MBbI U 3JIEKTPOIPUOOPBHI.

Panee nns Monenu JIOKOMOTHMBa Oblia MOCTpOEHA HeOOJsbLIas MarHUTHas

nepeaaya MOIIHOCTH (puc. 2):

Puc. 2. ManomorniHasi JByXCTyl€HYaTasi MarHuTHas iepeaada

JlanHas mepejaya okazajgach pabOTOCIIOCOOHOM M (PYyHKIIMOHAJIBHOM. 3a cYeT
CpPaBHHUTEIHHO HEOOJBIION CHJIBI MarHUTOB OHA HE CO3/aBajia MOMEX IpH pabote
MOJICTI JIOKOMOTHBA Jake B MPOBOJAX, PACIOJOKEHHBIX BONMW3M TMepeaadud Hu

nepeaarommux HU3KOBOJIBTHBIC YYBCTBHUTCIIbHBIC K OKPYKAaOMIUM 3JICKTPOMAarHMTHBIM
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IIOJIAIM CUTHAJIBI yIpaBJieHUs. MOXHO clieiaTh BBIBOJ, YTO MaJOMOIIHbIE MArHUTHBIE
nepeiadd MOIIHOCTH MOTYT YCIIEIIHO MPUMEHSTHCS B TEXHUKE.

Ha nanHbBIi MOMEHT NMPOBOJMTCS HMCCIENOBAHUE BO3MOXKHOCTH MOCTPOMKHU U
UCIIOIb30BAaHUSI MATHHWTHBIX Ilepefad OOJIBIIONW MOITHOCTH (HAmpuMmep, Ui
UCIIOJIb30BaHUsl B TATOBOM TMIPUBOJIE JOKOMOTHBOB). B mporiecce uccinemoBanus
MPEINOIaraeTcsi MNOCTPOUTh MOJIENIb TAKOW TMEpeladyd W H3YYUTh MPOLECCHI €€
MAarHuTHOTO B3aMMOJICMCTBUSI C OKPYXKAIOIIUMU OOBEKTaMHU, a TaKKEe H3MEPUThH
MAarHUTHBIE TOJISI HA PAa3HBIX CKOPOCTAX BPAILCHUS U CPABHUTH UX C HOPMATUBHBIMU
BEJIMYMHAMH, JOITyCKAaeMbIMHU CaHUTApHBIMU TpeOoBaHMsIMU. B ciydae, ecnu naHHbIS
napaMeTpel OyJIyT CIMIIKOM BEJIHMKH, IJIAHUPYETCS pa3paboTaTb MeEpbl IO UX
KOMIICHCAITIH.

BriBoanl

CyliecTByone nepesadyd MOIIHOCTH C TOYKH 3PEHHS JKOJIOTHM HMEKOT
HEJIOCTATKH M TPEOYIOT COBEPIICHCTBOBAHMSI B ’TOM HaIlpaBJICHUH,

MajiomMollIHble ~ MarHUTHBIE  ME€peJayd  MOTYyT  [OMOYb  IOBBICUTH
AKOJIOTMYECKYI0 OE€30MaCHOCTh MAalllMH M MEXaHWU3MOB W CHU3UTh UX BIIMSHUE Ha
310pPOBbE MEPCOHATIA;

BHeapenne MOIIHBIX MArHUTHBIX TiepeAad TpeOyeT JAOMOJHUTEIbHBIX
WCCIIEIOBAHUM C TOYKH 3PECHUSI MArHUTHOTO B3aHUMOJAECHCTBUSA C OKPYKAIOIIUMHU
peaIMeTaMU U )KMBBIMU OpTaHU3MaMH.

Hacmoawas  cmamvs  6vinonnena npu  noodepowcke  @I'BOY  BO
Ilemepbypeckuii cocyoapcmeennslii yHueepcumem nymeti cooouenus Umnepamopa
Anexcanopa 1 uHuyuamueuvix HAy4HLIX PAOOM, BLINOJHAEMBIX CHIYOEHUeCKUMU
HAYYHbIMU KOJIIeKMUBAMU.
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YTUWIN3ALIUA «KKOPOHOBAHHBIX» OTXO0/10B

Omnoxosa B.B., Hukugoposa I'.E.

DI'FOY BO «Komcomonvckuii-na-Amype 20cy0apCcmeeHublil yHUSepCUmemy, 2.
Komcomonvcx-na-Amype, Poccuiickas @edepayus

B nepuoa nanaemun koponasupyca ¢ Hayana 2020 r. Bce 10CTyNHbIE PECYPChI
OOJIbLIMHCTBA CTpaH HAMpaBleHbl HAa CTPOUTEIHCTBO M YBEIUYEHUE MOIIHOCTH
Je4eOHBIX YUpEeXKICHUH, pa3paboTKy BakIMH U TECTOB, BBITYCK CPEACTB
VMHAMBUIYAIbHOHN 3aIuThl U 000pyaoBaHus. ClaeIcTBUEM TaKUX YCHUIIUM SBISIOTCA
HE TOJIBKO YCTIEXH B JICUCHHUH JIIOCH, HO M POCT KOJIMYECTBA ONACHBIX MEAUIIMHCKUX
orxonoB. Eme B 1979 r. BcemupnHasi opraHuzanus 3ApaBOOXpaHEHUsS OTHECa
MEIUIMHCKUE OTXOAbl K 0CO00 OMAacHBIM M aKIEHTHpPOBajla BHUMaHUE Ha
HEOOXOUMOCTh CO3JaHUS CHEIHATN3UPOBAHHBIX CIYKO MO WX YHHUYTOXECHUIO H
nepepadoTKe.

3a 10 nHelr paboThl BO BpeMsl MAHJEMUU «KOPOHABUPYCHBIM TIOCIUTANIb)
«TPOU3BOJIUTY» TOAOBYIO HOPMY MEAMIIMHCKUX OTXOJ0B «MUPHOTO BpeMEHM». TakuM
o0pa3oMm, MaHJeMUs CO3/1a€T CTPECCOBYIO HArpy3Ky HE TOJbKO JJI1 MEIUKOB, HO U Ha

BCIO CUCTCMY YTHWJIM3AallUHU MCJ. OTXOJOB.

Puc. 1. MequIIMHCKHUE OTXObI

W3-3a KopoHaBHpyca pe3KO YBEIHUYMIICS pPacXojJ OJHOPA30BBIX CPEICTB
3alllMThI, HANpUMEp, €KETHEBHO POCCUSHE HCIOJB3YIOT OKOJO 12 MIH. IUTYK
MEIUIIMHCKNX Macok. OpHopa3oBble CpeACTBAa 3allUThl (MAacku M TEPYATKH)

JEHCTBUTEIBHO CIACAIOT OT PACHPOCTPAHEHUSI KOPOHABUPYCHOW MH(EKIINH, OJHAKO
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OTH MNpPeIMEThl 10 OOJIBIIEH 4YacTH TNpeJAHA3HAYCHBI IS Bpaded H JIPYrux
PaOOTHHMKOB CUCTEMBI 3/]paBOOXPAHCHUS.

ExenneBHO B Mupe MOpPOBOJST COTHHU THICAY TECTOB, OepyTcs oOpasibl y
MOTEHIIUAJIBHO ~ 3apa)XKEHHBIX KOpOHaBUPYCHOM nHbekiuen. M3pacxonoBaHHbIe
MaTepuaiabl, a TaKXEe CpPEICTBA WHIMBUYaJbHOM 3alUThl, KOHTAKTUPOBABIIHUE C
BUPYCOM, IPEACTABISAIOT CEPE3HYIO SMHUAEMUOJIOTMYECKYIO OMMAacHOCTh. Kak crnemyer
U3  ONyOJMKOBAHHBIX PE3YJbTATOB  YYCHBIX-MEIHUKOB, BO30OYyJIUTEIHW  HOBOU
KOPOHABUPYCHOM MH(MEKIIUM BHE OpraHU3Ma 4eJIOBeKa MOTYT OCTaBaThCs OMACHBIMH
B T€YEHHE S5-7 JHEH - HA HOCUTEJISX, HE CBSI3aHHBIX C YEJIOBEKOM.

I[To [1] cOop MEOUIMHCKUX OTXOJIOB BCEX KJIAaCCOB OCYIIECTBISIOTCA B
FEPMETUYHBIE €EMKOCTH Pa3HOM IBETOBOW TaMMbI, MPU 3TOM CMEIIMBAHUE OTXOJIOB
Pa3HBIX KJIACCOB HEJIOIYCTUMO. Tapa MOKeT OBITh B BHJIE ITAKETOB WJIM KOHTEHHEPOB
(KECTKME KOHTEMHEpPhl — I OCTPBIX M PEXKYIIMX OCTATKOB, MaKEThl — JJIs
KUJKOCTEM M TKaHEil), Ha KOTOpbIe HAHOCHUTCS HMHQOpMaIus O COCTaBe, Kiacce,
bu3UYECKNX XapaKTEepUCTUKaX oOTx0J0B. Munzapas Poccum mnposcHsieT, 4ToO
oOpallieHne ¢ OoTXOJaMH, OOpPa3yIOIMIUMHCS IPU OCYIIECTBICHUH MEIUITMHCKUX
MEPOIPUATHN TSl JISYSHHUS] KOPOHABUPYCHOW MH(EKIMH JTOJHKHO OCYIIECTBIISATHCS B
COOTBETCTBHUM C CAHUTAPHO-IMUIAEMHUOIOTUYECKUMU TPEOOBAHUSIMU K OOpAIICHUIO C
MEIULMHCKUMU O0TX0JIaMHu Kjacca «B» [1].

Otxompl kiacca «B» HOMKHBI COOMpPAThCS B MAaKEThl W IJIACTMACCOBBIC
€MKOCTH KpacHoro 1Bera (puc. 2) U BpPEMEHHO XPAaHUTh B MEKKOPIYCHBIX
KOHTEWHEpaXx B  HW30JMPOBAHHOM  T[OMEIICHMHM B  KOpmyce  JieueOHO-
NPOPUIAKTHUECKUX YUPEKISHUIX 10 MOMEHTA UX YTUIIU3AINH.

Ho nannabie TpeGoBaHWS HE BCErla BBINOJHSIOTCS W OBUIM Clydau, Korja
MepCOHAJI KOMITAHUH (BOJUTEIN MYCOPOBO30B, TPY3UMKH, COTPYJIHUKU COPTUPOBOK),
3aHUMAIOIIMNXCS BHIBO30M MEJIUIIMHCKUX OTXOJI0B, OKa3bIBAJICS B 30HE MOBBIIIICHHOTO
pHCKa, 3apaxasiCb KOPOHABUPYCOM.

Onnako, TpeOoBaHusA [2] pacHpOCTPaHSIOTCS Ha MEIUIIMHCKHE OTXOJIbI,
KOTOpBhIE O0pa3yloTCsi B MEIMIIMHCKUX YUYPEXKACHUSAX, a «KHU3HB» MEIUIUHCKUX

O0TXO040B BHE MCAUITMHCKHX y‘lpC)KI[GHI/Iﬁ HHUKAaK HE PETYJIMPYCTCA.
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Puc. 2. Tapa nyst cOopa U XpaHEHHS] METUITTHCKUX OTXO/I0B

ExeMecssuHo B Mupe Hcnolib3yeTcs nopsaka 130 miipa. 3aluTHBIX MAcok U 65
MJIpA. OJHOPA30BBIX IMepyaTOK. YacTo MOXKHO YBHUACTh MAacCKM M IEepUYaTKH
JexamuMu  Ha acdanbre, ra3oHax W Ha JAPYIHUX YIUYHBIX TMOBEPXHOCTSX.
MenunuHckre 0TXobl (IEpYaTK, PECIUPATOPhI, MEAUIIMHCKAE MACKHU U 3alllUTHBIC
OYKH) B JIyUIIIEM CJTy4ae BEIOpACHIBACTCS B OOBIYHBIC OaKW, YPHBI U MYCOPOIIPOBO/IHI,
co3faBas pPHUCK JJs TIEPCOHANA, 3aHUMAIONIETO YOOPKOW TEppUTOPHM WM
nomMenieHud 1 BeiBo3oM TKO.

Ceifuac O0YEBUIHO: OTpPACiIb HE CHPABISAECTCS C COOCTBEHHBIM MYCOPOM.
[IpaBuna mo yTUIM3AIMM TOKCHUYHBIX (DapMaKOJOTUYECKUX OTXOJIOB IIOKa He
pa3paboTaHEL.

B crnoxwuBIeiicss cutyanuu B TUIaHe OOpalieHusi ¢ METUIIMHCKUMHU OTXOJaMHu
BO3MOKHO HCIIOJIb30BaTh OMBIT 3apyOexkHbix ctpaH - CIIIA u ctpan EBpocorosa [5].
B Urtanuu, xoTopas cepbhe3Ho mocTpagana oT WH(EKIuU, ObUIO MPUHATO PEIICHUE
BPEMEHHO OTKa3aTbCsl OT pazfenbHoro cbopa. Ilpu ycCTaHOBIEHHHM 3>KECTKOTO
KapaHTHHA, B MEPUO/JI MaHJAEMUN ObUIO PEIIEHO BCE OTXOJIbI OBITOBOTO XapakTepa B
ABTOMATHUYECKU MPUYUCIATh K MEIUIMHCKUM. MTanbsHIbl Mpe/araaoch coonparhb
OTXO/Ibl B JIBa MYCOPHBIX MMAaKEeTa, UX 3aBSA3bIBATH VISl N30€kKaHUSI KOHTAKTA C JIIOJIbMU
U OKUBOTHBIMH. B T'epmanum BmacTM TOPEKOMEHIOBAIM BBIOpAchIBaTh BCE
oOpasyromuecs OTXOMbI, 3a HUCKIIOUCHHEM CTEKJISHHOM Tapbl, B KOHTEWHEpHI,
NpeHa3HaYeHHBIE 1)1 He TiepepadaThiBaeMbIX 0TX010B. Bo dpaniuu oTka3aiuck oT

COPTHUPOBKHU OTXOOO0B, TAKKE CTAPbIC 1 HCHYKHBIC BCIIU 3aIIPCIIAIOCh BBI6paCBIBaTB

214



1II Mescoynapoonas nayuno-npakmuyieckas KoHghepenyus
«lIpobnemul obecneuenun dezonachocmuy (bezonacnocmv—2021), 2. Yepa, Poccusn

B IpeJHa3HaueHHbIE [JIs 3Toro Oaku. Mycop TIIATEIbHO YIMAKOBBIBACTCS M, IO
BO3MO>KHOCTH, KaK MOYKHO JOJIbllle HE BbIHOCUTCA B BenukoOGpuranuum sxurenu
JOJDKHBI OBUTM YIAKOBBIBATh OTXOABI B JIBA TUIOTHBIX MEIIKA U BHIOPACHIBATH UX HE
paHee, 4yeM crycTsl Tpoe cyTok. [Ipu Hanmuum y npoxkuBaromux cumntomoB OPBU,
OHM HE JIOJKHBI OBbLIM BbIOpAChIBaTh MYCOp M3 JIoMa J0 T€X MOp, OKa HE MOJIy4YeH
pe3ysbTaT TeCTa HA KOPOHABUPYC.

B Kurae, uToObl npeoTBpaTUTh paclpOCTPAHEHNE BUPYCa, MAaCKH COOMPaIOT
Kak omnacHble 0Tx0J.ibl. COOTBETCTBEHHO KOHTEWHEPHl M CIHEUUATIbHBIE YPHBI JIA
coopa M YTWIM3AaLUU HCIHOJIb30BAaHHBIX MEIUIIMHCKUX MACOK, MEPYAaTOK U JIPYrux
CH3 ycranosnensl B Tamnanne u B Kazaxcrane. B Hekotopsix cTpanax (Mramus u
O6benunennbie ApaOckre DMUpPAThl) BBEACHHI MITpadbl 32 BHIOPACBIBAHME MACOK HA
YJIALIAX.

B nepuon caMou3onsIMU s POCCUSH OBUIM BBIIAHBI PEKOMEHAALMH OT
PocnorpeOHan3opa, B KOTOPBIX TOBOPUTCS O TOM, 4YTO MYyCOp HEOOXOJUMO
yIIaKOBBIBATh B JBa IIPOUYHbIX nakera. Eciu ects npuszHaku OPBU unum npeanucanue
OT MEIUKOB HH IOJ KAaKUM IPEJIOTOM HE BBIXOJIUTh U3 J0Ma, CaMOCTOSITEIBHO
BBIHOCUTh B KOHTEWHEpP MyCOp HE pEKOMEHyeTcsl. B Takux cirydasix Hy>KHO ITPOCHUTH
BOJIOHTEPOB MJIM 3HAKOMBIX BBIOPOCHTH MYCOp, MPEABAPUTEIHHO BHICTABUB MAKETHI

3a IBeph (puc. 3), UCKIIIOYUB C HUMH KOHTAKT.

Puc. 3. Co0op 0TX010B B MEPUO/I MAHIEMUH

Ceiltuac macku, oOpa3zyrommuecs B ObITy, HE TMepepaldaThIBAIOTCS, a MPOCTO
BBIBO3SITCS Ha monuronsl TKO mim XpaHsATCS Ha KOMILIEKCAaxX MO HX IepepaboTke 110

ITOABJICHHUA 3aBOOOB IIO CXKHUI'aHUIO. Ecau B otHomenun CU3 ecth MMOoA03pPCHUA, YTO
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OHM MOTYT OBITh MH(UIIMPOBAHBI, TO CHayajga UX HAJAO 00e33apa’kuBaTh, a 3aTEM
3aXOpPOHUTh Ha TMOJUTOHE WM CX€Yb B YCTAaHOBKE MO 00E3BpEKMBAHHE
MEIUIIMHCKUX OTXO/I0B.

B mepuon mnanaemun ObUIO OBl pasyMHO MPUPABHUBATH KOMMYHAJIbHBIE
OTXOJIbI OT UH(MUITMPOBAHHBIX JIMI] WU JIMI[ HA KapaHTHUHE K MEIUIMHCKUM, YTOObI
coOupaTh UX OTIAEIBLHO M yHUYTOXaTh. HO, K coxaneHuro, 3a MPOMISANINI MepUuo/y
pacnopsbKeHUM O TOM, Kak cieayeT oOpaliatbes ¢ OTXOAaMH TpakllaH, KOTOphIE
jJeyaTcss OT BHUpyca JOMa, UYYBCTBYIOT HEJIOMOTaHHWE WM KOHTAKTUPOBAIU C
3apaX€HHBIMU, HUKAKUX HE MOSBUIIOCH [4].

Kaxnaplii  peruoH  mbITaeTcss  pemUuTh  OOO3HAUYEHHYIO  IpoOJjeMy
camocrositenbHo. B KpacHosipckoMm Kpae, IpUHSIIU, YTO UCIOJIb30BAHHbBIC JINIIEBHIC
MacKd M TMepyaTKd HHQUIMPOBAHHBIMU Pa3IUYHBIMU (POpMaMHU KOPOHABUPYCHOU
nH(eKIuren s UCKIIOYEHUs PUCKa paclpOCTpaHEHUs] KOPOHABUPYCHON HH(EKIIUU
JIOJKHBI TIOJIBEPraThCs AC3UH(EKIMU, 3aTeM YTHIM3UPYIOTCS B COOTBETCTBUHU C
CaHUTApHBIMU TPEOOBAHUSIMH, TPEIBAPUTEIHHO MOMECTUB B MAKET SPKO-KEJITOTO
BETa C MapKUPOBKOH «OnacHble MeJl. OTXOJIbI Kiacca by.

Hcnonb30BaHHbIE JMIEBbIE MACKA U OJHOPA30BbIE MEPYATKU 3AO0POBBIX
rpaXJaH TOMEMIAIOTCS B TMOJUATUICHOBBIM MakeT I YTWIM3alUU OOBIYHBIM
CrocoOOM, HO B 3aKpbITOM BHJAE, T.K. Ha HUX MOTYT HAXOJUThCS YACTUUKHU
KOPOHABUPYCHOUN MH(EKIINH.

B psane peruonoB, Hanpumep, Hpkyrckoii um HoBocubOupckoin o6nactsx,
PETHOHATLHBIM OMEPaTOPOM M0 OOPAIICHUIO C OTXOJIaMH yCTAaHOBIICHBI KOHTEHHEPHI
st cOopa MEAMIIMHCKAX MacoK M TEpYaToK, MPHU ITOM BBIBO3 OTXOJOB U3 ATHX
KOHTEHHEPOB OCYIIECTBIACTCS OTIEIbHO BBIJACICHHBIM MYCOPOBO30M Ha IOJIUTOH
IUISL COKUTaHUSL B KPEMATOPE.

Hano otMeTuTh, 4TO B YCJIOBUSIX MAaHAEMUH, IOKA BUPYC J0 KOHIIA HE U3YYEH,
KJlaccudyeckoe obe33apakMBaHue WH(PUIIMPOBAHHOTO MaTepuaia U pa3MelleHUue Ha

IIOJINTOHE MOXKET OBITh HEOE30ITaCHBIM. I[J'IH COKpalICHNUA 00BbEMOB MCIAHMIMHCKHUX
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OTXOJIOB DKCHEPTHI IMPU3BIBAIOT HACEJIECHHWE HMCIIOJIb30BATH MHOTOPA30BbIE CPEIICTBA
3aIMThl — 32 UCKJIFOYEHNEM HAXOXKJIEHHUS B KPACHOW 30HE OMACHOCTH.

Kak BapuaHT, MOXHO yCTaHaBIMBaTh sl cOOpa MEIUIMHCKUX OTXOJ0B
OTIIETIbHBIN KOHTEWHEp, HAmpuMep, BO3JIE MEAUIIMHCKUX YUYpeKIeHUU (OONbHHUII,
MNOJIMKJIMHUK U T.M.) KaK 3TO MPOUCXOJUT CeHyac ¢ PTYTHBIMU JIaMIaMU WIH
IJJACTUKOBBIMU  OyThuikaMu. Kpome Toro, KOMIAHWHM, KOTOPBIE 3aHUMAIOTCS
YHUYTOKEHUEM  TMOJOOHOTO  poja  OTXOJOB  (MCIOJB30BAHHBIX  HIMPHUIIEB,
MEJIUIIMHCKUX MAacCOK, OMOJIOTMYECKUX TKAaHEW W T.M., a TaKKe a0OpTUPOBAHHBIX
IJI0JIOB, & 320HO M MHUIIEBBIX MPOAYKTOB C MCTEKIIUM CPOKOM T'OJHOCTH) JOJIKHBI
MMETh Ha OTO HWCKIIOYUTEIBHOE NPaBO B BHUJAEC JIMIEH3MM Ha JAaHHBIM BHJ

ACATCIIBHOCTH.
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OINEHKA 3KOJIOI'MYECKOI'O PUCKA
B OBJIACTU TEXHOC®EPHOM BE3OITACHOCTHA

I’ZOpHOBCKHﬁ I1.C., ’Bb13oB A.IL.

"MOY BO Benopyccro-Poccuiickuii ynusepcumen,
2. Mozcunes, Pecnyonuxa berapyce
’®rA0Y BO Canxm-Ilemepbypackuii nomumexHu4ecKui yHueepcumemn
Ilempa Benuxozo, 2. Cankm-Ilemepbype, Poccuiickas @edepayus

B nanHoil paGoTe mpeacTaBieHbl pe3ysibTaThl TEOPETUUECKUX HCCIICIOBAHUIN
po0JIeMbl OLIEHKH 3KOJIOTHYECKOT0 PUCKa BO BPEMs JESATEIbHOCTH MPOMBIIUIEHHBIX
npeanpusaTui, GyHKIMOHUPOBAHUE KOTOPBHIX OTPULIATEIHHO BIMSET HAa HACEICHUE U
OKpPY>KalOILyI0 Cpeny.

B crpanax CHI' CcOTHM ThICAY 4YEJOBEK TOJYYarOT TIEHCHUIO IO
npodeccroHanbHbIM 3a00eBaHUsAM. BOJBIIMHCTBO cTpagaer OOJEe3HAMH, KOTOpBIE
oOpa3oBaJiuCh TIOCJE TMPOKMUBAaHUS B DSKOJOTMYECKHM HEOE30MacHbIX pailoHax.
[ToaToMy mnpobiieMa OLIEHKM pUCKAa OT Ppa3BUTUS MPOMBIIIJICHHOCTH SIBIISETCS
AKTyaJIbHOW.  OKOJIOTMYECKMH PHUCK  NOAPAa3yMEBAET IPOTHO3 M OLEHKY
HSKOHOMUYECKOro yuiepOa MpPUPOAHOM cpele OT ACSITEIbHOCTH C TNPUMEHEHHEM
npupoAHbIX pecypcoB. Ilonarue pucka (R) MCHONB3YIOT MpU OLEHKE BO3MOKHOIO
yiepba. B Teopum BepoOSTHOCTH PHUCK paBEH NPOU3BEACHUIO OINACHOCTH H
ys3umocth: R = HxV. Onacunocts (H) npenmnonaraer BeposiTHOCTh HEXKENATEIHLHOTO
coObITUS 32  ONpENENEHHBIM NPOMEXKYTOK BpPEMEHHM M  XapaKTepusyercs
HSKOHOMHUYECKUM YIIEpOOM, C YYEeTOM 3aTpar, CBSI3aHHBIX C IPOUCHIECTBUEM.
VYsa3BumocThio (V) cuuTalOT OTHOIIIGHHE yIepOa K 00IIe CTOMMOCTH OOBEKTa.

OKOJOTHYECKH PHCK — 93TO COOBITHE, KOTOpOE TMPOU3OHUIET WM He
MIPOU30M/IET. Puckyer  cyOBeKT  XO34MCTBEHHOW  JCATEIBHOCTH  M3-3a
HEONPEACIEHHOCTH. UeM BbIlIE HEONPEAEIEHHOCTh NIPU NPUHSATUU PELICHUS, TEM
BBIIIE CTEIIEHb KOJIOTMYECKOT0 PUCKA.

[Ipy npuHATAM pEMIEHUWH MO pe3yjbTaTaM OLEHKH pHUCKA CYIIECTBYET 3

OCHOBHBIX THIMAa HEONPENENEHHOCTEW: HEONPEeIeNEHHOCTh MapaMeTpoOB, B cllydyae
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OTCYTCTBUSI UMCIJICHHBIX 3HAYCHHM OCHOBHBIX I1apaMETpPOB; HEONPEACIEHHOCTh
DKOJIOTMYECKHUX MOJIENICH, KOT/Ia HEU3BECTHBI BCE IEPEMEHHBIE, OKA3bIBAIOIIUE
BIMSHHUE Ha IPOLECC U B3aUMOCBS3b, M HEOIPEACIEHHOCTh NPHUHATUSA PELICHMUS.
[IpuHsATHE pelIeHHs 110 Pe3yJIbTaTaM OLEHKH pUCKa BKIIOYAET 4 3ramna:

1) onpeneneHue OMacHOCTHU AJIsl YEIOBEKA U OKPYKAIOLIEH Cpebl;

2) KOJIMYECTBEHHAs OLIEHKA MPEANOIAraéMoro BIHSHUS, pAH)KUPOBAHUE U YUET
PHUCKOB 110 CTENIEHU ONIACHOCTH;

3) npuHATHE pelIeHus, JOMYyCTUMa JU pabdoTa Npeanpusitus s 0ObEKTOB
OXpaHbI OKPY’KAIOLIEN CPEebl;

4) MOHUTOPHMHI 3a COCTOSIHUEM TMPUPOIHON Cpeabl U MpeJroiaracMoi
NEATEIBHOCTBIO.

OneHka 3KO0JI0THYECKOT0 PUCKA SIBIISIETCS CIOKHOW YacCThIO MPOTHO3UPOBAHMS
COCTOSIHUS TeXHOC(epHON 0e30macHOCTH. PHCK-MEHEIKMEHT MPOMBIILIEHHBIX
OPEANpUATANA pailoHa cieayeT NPOBOAUThH Ha CTAMAX IUIAHUPOBAHHUS, OpPraHU3ALMU
Y BBITIOJIHEHUSI MEPOIIPUATHIA, TEM CaMbIM ONTUMHU3UPYSI YIIPABICHUECKUE PELICHUS.

YTOoOBI cO3/1aTh CUCTEMY YIPABJICHHS 3KOJIOTMYECKUM PUCKOM, Ha Halll B3IJISI,
CleAyeT 3a OCHOBY B3ATh KOHIICILIHIO NPUEMIIEMOTO pUCKA. B conmepxaHum 3TOMN
KOHIIENIMHU IPUCYTCTBYIOT 3 YPOBHS SKOJIOTMYECKOIO PUCKA:!

- HAYaJbHBIA YPOBEHb, T.€. YPOBEHb PHUCKA IO PA3BUTUIO XO35SWCTBEHHOU
nesTebHOCTH 0€3 ydeTa aHaiu3a. DTOT PUCK HEOLEHEHHBIM U BIIOJIHE BBICOKOTO
YPOBHSI M3-32 HETOTOBHOCTH YNPABJISAIOMIETO K TPOU30IIEIINM COOBITHSIM;

- OLICHEHHBIH ypPOBEHb YUYUTBIBAET aHAJIU3 C PEAIIBHON OLIEHKA YPOBHS PHCKA.
JlaHHBIM PHUCK TpOaHAIU3UPOBAH M HMeeT Oojee HU3KUM YpOBEHb MO MPUYHHE
TOTOBHOCTH YIIPABJISIIOLIETO K ITOCIEACTBHUSM;

- KOHEYHBIA (MpUEMJIEMBI) YPOBEHb YUHMTHIBAECT pa3pabOTKy U IMPOBEACHHE
MEPONPUATUH 110 YMEHBIICHUIO HAYaJIbHOI'O YPOBHSI.

OCHOBHBIE PUHIUIIBI KOHUENIUN TPUEMIIEMOTO PUCKA:

- DKOJIOTMYECKHI PHUCK — YINPAaBISIEMbIA NapaMeTp, Ha BEJIUYUHY KOTOPOTO

HEOOXOIMMO BJIHSTE;
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- 3HAUYUTEJIbHBIM HAYaJbHBIA JIKOJOTMYECKUN PUCK HE SBIISIETCS NPUYUHON
OTKa3a OT MPUHSITHUS TOT'O WM UHOTO PELICHHUS;

- pa3paboTKa MEpONpPHUSATHI, COKPAIIAIOUINX MOCIEACTBHUS SKOJIOTHUECKOTO
pHUCKa, OOBIYHO TO3BOJISIET NPUHUMATh PELICHHs, KOTOpbIE BOIUIOIIAIOTCA MpPH
MIPUEMIIEMOM YPOBHE 3KOJIOTMYECKOI0 PUCKA;

- LIETIBIO0 YIPABJICHUSI PUCKOM SIBIIIETCA CO3JaHuE OalaHca MeXay IpHObUIbIO,
MOJIYYeHHOU OT peaju3aluy PelIeHus], U MOTEeHIIMaIbHBIMU YObITKaMu [1-3].

CrnepnoBartenbHO, JOOUThCS TaKOTO OanaHca Ha MPEANPUITHH MEXIY MOTEPSIMU
U BBIFOJIOM MOXHO IpPH HCIOJIB30BAHUM pPA3JIMYHBIX METOJOB BO3JEHCTBUS Ha
ypoBeHb pucka. IIpu ympaBieHUM SKOJOTMYECKMMH PHUCKAMH IPOMBILIIEHHOTO
o0BbeKTa HEOOXOAMMO OpaTh BO BHUMaHHE €ro ocoOeHHOCTb. B Takom ciydae
BO3HUKAIOIIME BO BpEMsS JACATEIbHOCTH MPEANPUATHS IKOJIOTUYECKUE PHUCKU
OMKCHIBAIOTCS KaK BEPOSTHOCTH M3MEHEHUsI €ro YCTOWYMBOCTH B YCIOBHSX
W3MEHEHUN B OKpYyXKaroulen cpeae. s BausHusa Ha YpOBEHb 9KOJIOTUYECKOTO PUCKA
IPOMBIIIEHHOTO TPEANPUATHS TpeJJiaraéM HCIHO0JIb30BaTh TaKOM CHoco0 Kak
CHU)KEHHE pUCKa.

W3 cymiecTByOmuX CHocoO0O0B BIMSHHMS Ha YPOBEHb 3KOJOTMYECKOI'O PUCKA
OCHOBHYIO POJIb UIPAaeT MX CHWXKEHHE, YTO O3HAYaeT COKpAUIEHHUE BO3MOKHOIO
9KOJIOTMYECKOTO yuiep0a WM BEpPOSTHOCTH BO3HUKHOBEHHUS HEOIaronmpusTHOrO
AKOJIOTUYECKOTO cOObITHA. OH OCHOBAaH Ha TEOPHUH DKOJIOTM3ALUU MPOMBIIIIEHHOTO
MIPOU3BOCTBA, TPEOYIOIIEH CO3AaHMs IKOJIOTMUYECKH YHUCTOTO MPEAIPUITHS, KOTOPOE
IpeaCcTaBiIsieT cOO0M MPOU3BOACTBO, HAIPABIEHHOE HAa HEJOIYIIEHHWE HAKOIUICHHUS
OTXOJOB.

[Ipuemnemsblii pHUCK [OJDKEH COBHAAAaTh C MHHMMAJIbHBIMA THOTEPSAMU U
3aTpaTamu, CBSI3aHHBIMU C BBIIIOJHEHUEM ITOCTABJICHHBIX 3afad. OnpenenstoT 3Tu
MUHUMYMBbI, Kak TMpPaBWJIO, METOJOM Npo0 U omuUOOK. IDTO CBSI3aHO CO
3HAYNUTEIBPHBIMU MAaTEpPUAIBHBIMA M3IEPKKAMH, OTPULATEIBHO BIUSAIOMMMHA Ha
YPOBEHb KU3HU MHOTHX JIIOJIEH, U OTPAXKAETCA B IKOJOTMUYECKOM PHUCKE, KOTOPBIN

ABJIIACTCA BCPOATHOCTBHO HACTYINNICHUSA HCTATUBHBIX HOCHGI{CTBHﬁ. I[J'Iﬂ OLICHKHU
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AKOJIOTMYECKON CHUTYyallud B palOHE OCYUIECTBISETCSI MOHHUTOPUHI BEPOSITHBIX
omacHocTed M yrpos3. Ilpu 3TOM OIleHMBAETCs 3KOJIOTMYECKU yiiepO, KOTOPBIi
YTOUHSIETCS TIOCJ€ CIIYYUBILIErOoCsi OMacHoro coObiTus. Jlamee ¢ mNOMOIIBIO
MOJYYEHHBIX PE3YJbTATOB YTOYHSIOT TEXHOIECHHBIM WM JKOJOTMYECKUMH pHUCK. B
JAHHOM  clly4ae  CJeAyeT HamoOMHUTh 00  YCTOWYMBOCTU  DKOCUCTEMBHI,
ONPENCISAIONICHCS  COMOCTABICHUEM TNIEPEMEH €€ COCTOSHMS, BbI3BAHHBIMHU
AHTPOIIOTC€HHOW HAarpy3Kkod. OJKocucTeMa SIBISIETCS YCTOWYMBOM, €CJIM CIIOCOOHA
CYIIECTBOBAaTh M Pa3BUBATHCSI NPHU pPa3pylIAIONIMX BHEIIHUX BO3JEHCTBUSX Ha
MPOTSHKEHUH JIOJITOTO BpeMeHU 6e3 yiepoa J1s €€ BeAyIUX 2JIEMEHTOB.

[Ipuemiiemblil pUCK MpeACTaBIsET COOON TaK Ha3bIBAEMOE COTJIAIICHUE MEXKITY
MPUEMJIEMBIM YPOBHEM OE€30MAaCHOCTH W OSKOHOMHUYECKMMH CIIOCO0aMHU  €ro
NOCTHKEHUSA, T.€. MOXKHO CHU3UTh MHIWBUAYAJIbHBIM MU 3KOJOTMYECKHI PUCK, HO
HEO0OXOJMMO TOMHUTHh HACKOJBKO 3TO 3aTpaTHO. Ha BO3HUKHOBEHHME M Pa3BUTHE
pUCKa BIUSAET KOMIUIEKC (DAKTOpPOB W YCIOBUN TEXHMYECKOW CHUCTEMBbI. AHAIN3
CUCTEMBI ONpPENETUT MHOXKECTBO MNPUYMH pUCKA, TaKMX Kak cOoum B pabote
000py0BaHus, MPEHEOPEKEHNE HOPMAJIBHBIMU YCIOBUSIMU 3KCILTyaTaluy, OMTUOOK
IIEPCOHAJIA, BHEIIHUX BO3AEUCTBUM W Ap. M3-3a BEPOATHOCTH MOSBIEHUS STHUX
MPUYUH OMACHBIC MTPOMBIILICHHBIE 00BEKTHI MOCTOSHHO HAXOASITCS B HEYCTOMUYUBOM
COCTOSIHUHU, KOTOPOE€ SIBJISIETCS KPUTUYECKUM IIPU BO3HUKHOBEHUU aBapUUHBIX
CUTYaIlMi Ha 0ObEKTaX.

Puck BO3HUKaeT Mpu yCJIOBUU Hamuuus (pakTopa pUCKa, TaK¥Ke €CIU ITOT
dakTop prCcKa onaceH sl 00bEKTOB BO3JACHCTBUS, U MPU YCIOBUU MOJABEPKEHHOCTH
o0beKTa BO3ACHCTBUS K (akropaMm oOIacHOCTed. PuUCK cuuTaeTcs 3JIeMEHTOM
NEATeNIbHOCTH TMPOMBIIIJIEHHOTO OOBEKTa, JJIsi HEro XapakTepHa BHE3aITHOCTh
HACTYIUIEHUS, YTO TpeOyeT MPOrHO3UPOBAHUE PUCKA, AHAIIU3, OLICHKY U YIIPaBJICHHE.
[Ipu oGecrieueHun OE30MACHOCTH TEXHUYECKUX CUCTEM 0CO00€ BHUMAHUE YJICISIOT
y4€Ty (PakTOpOB, OKa3bIBAIOIIMX BIWSHHUE Ha TOKa3aTeld pUCKa. AHaIU3 puCKa
OMPENENIIOT KaK Npolecc HIACHTU(UKAIMU OMACHOCTEH W OLICHKHM pPHUCKa IS

HaceJeHUs, 0OBEKTOB W OKPYXKAIOIIEH TPHUPOAHOU Cpenbl. AHAIM3 PUCKA — ITO
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IPOLIECC, KOTOPbIA YYUTHIBAET KOJWYECTBEHHBIE MOKA3aTEIM, MHEHUS Pa3JIMYHbBIX
00I1IeCTBEHHBIX TPYIIII, IKCIIEPTHBIC OIIEHKH [4-6].

MHOTOQYHKIIMOHATLHOCTh ~ TPOMBINIUNICHHBIX ~ TPEINPHUSATANR  OTpaykaeT
MHO>XECTBO TIpOoOsieM OreHKH prcka. OCOOEHHOCTh OLIEHKH PUCKAa B PACCMOTPECHHH
BO3MOKHBIX HETaTMBHBIX IOCJIEACTBUNA, BO3HUKAIOIIMX B pe3yJbTare OTKa3za B
paboTe TEXHUYECKUX CUCTEM, COOEB B TEXHOJIOTMYECKHMX Mpolieccax WM ONIMOOK
00CITy KMBAIOIIETO MepCcoHaa.

Takke HYXXHO pacCMOTpPETh HETaTHMBHOE BIIMSHUE HA HACEJIICHHE pailoHa U
OKPYKAIOIIyI0 Cpeay mpH Oe3aBapuiiHONW paboTe MPOM3BOJICTBA C BBHIOpOCAMHU H
YTEYKOM BPEIHBIX U OMACHBIX BewlecTB [7-8].

OueHka pucka — 3TO MPOILECC, ONMPEACISIONINN BEIUYUHY PUCKA OMACHOCTH
JUTSL )KU3HEISATEIIbHOCTH HACEJICHUS, MaTepHATbHBIX IIEHHOCTEH, TPUPOIHON CPEJIbI.
OueHka pucka COCTOMT W3 aHajlu3a YacToThl W mocieAcTBuil. Kpurtepuu
NPUEMIIEMOIO0 PUCKA U PE3yJbTaThl OLEHKU PHUCKA BBIPAKAIOTCA KAYECTBEHHO M
KOJIMYECTBEHHO.

[Ipennaraemple Hay4YHO-METOJAMYECKUE MOJIXOAbl K OIEHKE TEXHOTEHHOTO
pUCKa IUIAHUPYETCS HCIOJIb30BaTh IMPU HAYYHO-TEXHUYECKOM COIMPOBOKICHUU
yCTpaHEHUs TMOCHEJACTBUI aBapuil Ha TMPEANPUATUSIX U NPOBEPUTH  UX

3 PEeKTUBHOCTD.
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METAHO.JI M ETO BJIMSTHUE HA YEJTOBEKA
U OKPYIKAIOILIYIO CPEJTY

Ilyaerun A.FO., CuBkos 1O.B.

DI'FOY BO TiomeHncKkuil uH0ycmpuanibHolil YHUSepCUumem,
2. Tromenw, Poccuiickas @edepayus

Metanon (CH3;OH: 3T0 mpocreilimuii 0JHOATOMHBIA CIUPT, MPEICTABISAET U3
ceOs1 OecUBETHYIO SAOBHUTYIO KHUAKOCTb) BBICOKOTOKCHUYEH JJI BCEX IKUBBIX
OpraHU3MOB, TIOTAIAHUE ITOU KUIKOCTH BHYTPh B 00BeMe okoJio 10 M1 IpUBOIUTH
K TSDKEJIOMY OTPaBJICHUIO (B HEKOTOPBIX cliydasx K cienore). [lonmaganue Bo BHYTpPb
oprannm3ma MertaHona B oO0beme or 80 mo 150 M mpPUBOAUT K JETAIBHOMY
ucxony [1].

OCHOBHBIE HCTOYHHUKM 3arps3HEHHs OKPYXKAKOIIEH Cpenbl METaHOJIOM

MOAPA3EISAIOTCS HA €CTECTBEHHBIE U aHTponorenusie (puc. 1) [2].
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OCHOBHBIE HCTOUHHKH 3arps3HEHHS
OKpYKaroIeil cpeibl MeTAHOIOM

o B

EcTtecTBeHHEIE AHTpoOmoreHHsle
H3Bep:keHHE BYIKAHOB IIpoH3BOICTBO
MeTaHoIIa

ITeu1pHEIE OYpH TpaHCIIOPT MeTaHoNa

JlecHEle H CTelHEIe T'azoBoe,

TIOJKAPHI S L8 | ra30KOHIEHCATHOE
MeCTOpOXKIeHHE

Mopckue COIH IlogzemHoOe

TIOJTHATHIE BETPOM ) XpaHeHHe Tra3a

HApyrue Apyrue

Puc. 1. OcHOBHBIE HICTOUHUKH 3arpsi3HEHUS OKPYIKAIOLIEH CPElbl METAaHOJIOM
B ra3onpombICIIOBBIX CHUCTEMAaxX, B KOTOPBIX IPOHUCXOAUT MPOILECC

o0pa3oBaHMsl TEXHOTEHHBIX Ta30BBIX THAPATOB, MPHUMEHSETCS P METOJOB IS
60ps0OBI ¢ HUMH. B KadyecTBe OJHOTO U3 OCHOBHBIX METOJOB OOpPBHOBI C THApaTaMu
SIBJISICTCS IPUMEHEHHUE MeTaHou1a [3].

MeTtaHon sBIsSIETCS JETKOBOCIUIAMEHSIOIIEHCS JKUAKOCThIO. [lapsl mMeTaHoma
0o0pa3yl0oT ¢ BO3QYyXOM B3PHIBOONACHBIE CMECH. MeTaHol TOKCHYEH Tpu
NPOTJIATBIBAHUM, TIPY TIOMAJaHUK HA KOXKY WJIM MPHU BJBIXaHWH, MMOPAKAET OPTaHBI
(rmasa) B pe3ysibTaTe OJJHOKPATHOTO BO3JICUCTBUS.

DU3NKO-XUMUYECKUE CBOMCTBA METAHOJIa IIPEACTaBIEHbI Ha PUC. 2.
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+ JKunkoe arperarHoe
COCTOSHHE

* BecrpeTHRIH
* 3amax, I10: aJIKOT0JIb

* ITaBJIeHHA/3aMep3aHHA
-98 C
* BcreimkH: 9.7 °C

F
* CAaMOBOCILTAMCHCHHA:
/ 455 °C
=

u
\ * mroTHOCTE: 0,79 r/eM?

)') DHzEgecHe * THHAMHYIeCKad
CBOHCTBA Ba3kocTh: 0,6 mIIa-c Ha
20°C

Ilpenens1
B3pEIBA-
eMOCTH

* HIDKHHH: 5,5 06%
* Bep:kHHI: 44 06%

Puc. 2. DU3UKO-XMMHUUYECKHE CBOIICTBA METAHOJIA

Mepsbl nepBoi MOMOIIM NpU KOHTakTe ¢ MetaHosioMm [4]. IIpu ero nonaganuu
Ha OJIGKIYy HEOOXOAUMO HEMEIJICHHO €€ CHATh. YenoBeK, KOTOPHIA OKa3bIBAaeT
MOMOIIb TOCTpaZaBIIeMy JOJKEH OBbITh B 3allUIIEHHON oaexnae. [lpu BapixaHuu
ClIemyeT HeMeIJICHHO oOpaTuTech K Bpady. [Ipym 3aTpyaHEHHOM JbIXaHUU WIIA
OCTaHOBKE JIbIXaHUSI HAUMHATh UCKYCCTBEHHOE nbixaHue. [Ipu momamanuu Ha KOXKYy,
HEME/JICHHO MPOMBITh OOJIBIIMM KOJIWMYECTBOM Bojbl. [lpu momamanuu B TJasza
OCTOPOKHO TPOMBIBATH BOJOW B TEYEHHE HECKOJbKHX MHHYT. Bo Bcex
COMHMTEJIbHBIX CIy4asix, €CJIM CUMITOMBI HE MPOXOJAT, oOpaTuTech K Bpauy. [lpu
MPOTJIATHIBAHUHA CPOYHO MPOIIOJIOCKATh POT U BBIMUTH OOJBINIOE KOJIMYECTBO BOJIBI.
HememierHno o6paTuTech K Bpady.

Hanbonee Ba)kHble CUMIITOMBI M BO3ACHCTBUS MeTaHOJIa (KaK OCTpbIE, TaK U
3aMeJIJICHHBIC):

ocjie TMONaJaHus B IJla3a: KOHBIOHKTHBAJIbHAs I[OKPACHEHWE TJIa3,

KOHBIOHKTUBUT (PO30BBIH TJ1a3);
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IIOCJIe KOHTaKTa C KOXeH: UMeeT 00e3KupHUBaroIIee ACHCTBHE Ha KOXKY;

1ocJie TpOTJiaThiBaHUsA: O0Jb B JKMBOTE, HEIOMOTaHWE, pPBOTa, IOTEPS
yCTAaHOBOYHOTO peduiekca, W aTakCHs, Cepbe3HOEC (PU3MUECKOe YXYAIICHUE 3PCHHS,
PHUCK CJIETIOTHI, BIMSIHUE OTPABJICHUS HA LEHTPAJIBHYI) HEPBHYIO CHCTEMY MOXET
BBI3BATh CYJIOPOTH, 3aTPYAHEHHOE JIbIXaHUE U TOTEPsl CO3ZHAHUS, TOJIOBHBIE 00U U
TOJIOBOKPYKEHHUE MOKET BO3ZHUKHYTh, IEPEUTHU K 0OMOPOKY UK 0€CCO3HATEIBHOCTD,
0OJIbIIINE 103l MOT'YT NMPUBECTH K KOME U CMEPTH;

MIPY BABIXAHUU: KaIlIEIIb.

MeTaHOJI OTHOCHTBCS K OINACHBIM OTXOJaM. Marepual U €ro KOHTEUHEp
MOJUIEkKAT YTUIN3AIMHA B KAUECTBE OMACHBIX OTXO0J0B. MeTaHO 3alpeIleHO CIUBaTh

B KaHAJIN3allHUIO.
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CEKIIMS 6. COVID-2019 — TOJI TAHAEMUHA

OBECIHHEYEHME BE3OITACHOCTHU B IEPUO/J ITAHAEMHAUU
COVID-19 B AIIOHUH

Baiigiok 10. A., Cunararyjuinn @.K.

DI'FOY BO «Ygumckuii cocyoapcmeennviil a8UAYUOHHBLL MEXHUYECKULL
yHugepcumemy, 2. Yga, Poccuiickas @edepayus

[Tangemuss COVID-19 okazala W OpojaokKaeT  OKa3blBaTh  CBOE
HETOCPEACTBEHHOE BIUSHUE HA Bce C(ephl )KU3HU OOIIECTBA BO BCEX CTpaHAX MUpA.
HewnsBecTHblil paHee Bupycosioram Bupyc, Ha3zBaHHbIH SARS-CoV-2, B HaydHOM
WH()OPMAIIMOHHOM TPOCTPAHCTBE IMOSBUJICS BHE3alHO, Ha ¢GoHE YOEKJICHHOCTH B
TOM, 4YTO TIJI00aJIbHbIE JMUAEMUYECKUE KaTacTpodbl — OTO SBJICHUS JAJIEKOTO
pouIoro yenoBeuecTsa. [loaToMy ero manmeMuyeckuii MoTeHIIMal He ObLIT OLICHEH
cpazy. Ho B otiimune oT karacTpoPpuUECKUX MaHIAEMHUIN MPOIIJIOTO, BBI3BAaHHAS MM
NaHJAeMUsl TPUIUIACh HA COBEPIICHHO WHOW, 00Jiee BBICOKHI  ypOBCHD
AIUJIEMUOJIOTHHM U CMEXXHBIX HayK [1].

Typuctuueckass oTpacib — 3TO OJHA M3 TeX OTpacieldl PKOHOMHKHA MHOTHUX
CTpaH, KOTopas mocTpajaia B OOJIbIIEH CTENEHH H3-32 HOBOM KOPOHABUPYCHOM
uHpexuun. Peubp mmer o0 ymape He TOJBKO BUPYCHOM, MEIUIIMHCKOM — TaK Kak
BCTIBIIIIKA 3a00JI€BAEMOCTH B MHUpPE CTaja IMOCJIEACTBUEM BO3BpAIllCHUs TPa)KJaH B
CBOM CTpaHbl, HO ¥ ynape (UHAHCOBOM — WU3-3a PACIPOCTPAHCHHS BHUpPYcCa
MpEKpaTUIICS TYpU3M. B 3TUX yCIIOBUSIX TypomepaTophl, TYpareHThl, MIEPEBO3YNKH U
JIPYTUE YYACTHUKH PHIHKA TYPUCTUUECKUX YCIYT MMOHECTH CEPhE3HBIC YOBITKH.

TypusMm TpagulIMOHHO CUMTAETCS BBICOKOJIOXOJHOU chepoil IKOHOMHUYECKOMN
NEATeIbHOCTH, BO MHOTMX CTpaHax M pEruoHax MUpa OH BBICTyHaeT B POJU
KaTaJiu3aTopa  COLMAJIbHO-dKOHOMHUYECKOTO  pa3Butus. I[losTomy  maHmemwus

KOpPOHaBHpYyca OTPULIATEIHLHO OTpa3ujachk Ha JaHHOU cdepe [2].
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B despane 2021 roga B SAnoHun HaGmrogaeTcsi TPEThsl BOJIHA KOPOHABUPYCA.
ITo mannpiM caiita «CORONAVIRUS (COVID-19)» na 18 ¢depans 2021 rona
CpEeIHUI TPUPOCT HOBBIX CiydaeB 3abojeBanHus coctaBisieT 1737 uenosek. [locie
BBEJCHUSA TOBTOPHOTO pEXMMA YPE3BBIYAWHOIO TIOJIOKEHHUSI B HECKOJIBKHUX
npedekTypax CTpaHbl HAOMIOJACTCS MOJIOKHUTENIbHASI TMHAMUKA, BBIPAXKAIOLIASACS B
€KEIHEBHOM CHIKEHHMM KOJMYECTBA HOBBIX CJIy4YaeB 3apaX€HUU Cpenu
HaceseHus [3].

[ToaToMy mii ycnemHoro (PyHKIIMOHUPOBAHUS BeeX chep KU3HEeAeITeIbHOCTH
0NN, TMpaBUTENbCTBO SmoHuMM  pa3paboTano HEoOXOoAMMbIe MeEpbl IS
0€30MacHOCTH >KM3HU JIIOJIE B MEpHOJ MaHAeMHUH. [IepBOoCTEeHHO 3TO KacaeTrcs
BCEX IMpeObIBAIOIIMX B SMOHMIO TpakJaH, TaK KaK BO3HHMKAeT pPHUCK BBO3a
3a00yieBaHUsl U3 JPYrux cTpaH. Bo-mepBhiX, Bce NPHUOBIBIINE MyTEHIECTBEHHUKH
o0s3anbl cnaBath [II[P-tect B asponopty Ha Haimuue KopoHaBupyca. Ilocie Bcex
poreayp He0OX0IUMO COOTIOaTh KapaHTUHHBIEC MEPhI B TeUeHUE 14 THEH.

Jliist Bcex skuteneld u roctedt Tokuo siBiseTcs 00513aTeIbHBIM HOIIEHUE MAacOK
B MecCTax OOJBIIIOrO CKOIUICHUS JroAei. BBumy cnermuduaHOTo 171 pOCCUHCKOTO
HACEeJICHUs] MEHTAJUTETa SIMOHIIEB MPABUTEILCTBO HE BBOAUT CTPOTUX MPABUI, TaK
KaK SIMIOHIIbI BBIMOJHSAIOT BCE TPEOOBaHUS MO HEPACHPOCTPAHEHUIO HOBOM
KOPOHABUPYCHOM uHGpekuuu. Hampumep, B SANOHCKOM KyJIbType HE MPHUHATO
IIPUBETCTBOBATh JAPYr Jpyra PYKONOXKATUSAMH, JJIA STOTO SIMOHUbI HCIOJIB3YIOT

MOKJIOHBI, TEM CaMbIM, HE KOHTAKTUPYS MEXIY COOOM.
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Ha ynumax ropoma umerorcst crenualibHble WH(GOPMAIIMOHHBIE YKa3aTelu,
KOTOpBIE MPU3bIBAIOT HACEJICHHE COOI0AaTh COLMATIbHYIO TUCTAHIIMIO HE MEHEE YeM

B JIBa METpa HECMOTPS Ha BBICOKYIO IUIOTHOCTh HacesieHus B Tokuo (puc. 1).

Puc. 1. Ykazarenp nis Puc.2. Pazametka, 11st COOJIIOACHUS
MHGOPMHUPOBAHUS COOITIOICHHS COLMAJIBHOW TUCTaHIUU
COLMAJIbHOM AUCTAHIIUHI

Taxke qist yaoOCTBa HacelCHHS BO MHOI'MX IOMEIICHHSIX OOIICCTBEHHOIO
Ha3HAYCHHS HAaHECEHa CICIHalbHAs Pa3METKa JJIS TOTO, YTOOBI SIOHIIBI U TYPUCTHI
coOJIFO 1AM MEPBI MTPEIOCTOPOKHOCTH (pHC. 2).

B kaxxioM MarasuHe WM WHOM JPYTroM OOIIECTBEHHOM MECTE IMPOM3BOIUTCS
U3MEPECHHE TEMIIepaTyphl Tella, a Ha BXOJE B IOMEIICHHEC CTOSAT CICHHAIbHBIC
CaHUTaM3epbl C AHTHUCENTHKOM JuId jAe3uHbeknud pyk. B Takcu BomuTens oOT
naccakupa OTACIISIeT 3allUTHAS IJICHKA, OTPaHWIHBAIONIAs MMPSAMbIC KOHTAKTHI.

Hogeie MEphl  IPEJIOCTOPOXKHOCTH  BBEACHBI  JUIS  IIOCCIICHHUS
JoCTOoNpUMeYaTeabHoCcTel, Kade W  PEecTOpaHoOB. B HEKOTOPBIX 3aBEICHUSIX
oOmienuTa B JIOMOJHCHHE KO BCEM CpEIACTBAM OC30MAaCHOCTH YCTAHABIMBAIOT
AJICKTPOHHOE MEHIO, KOTOpOE€ TOMOTaeT clejaTh M OIUIaTUTh 3aka3 OHJIaH. JTo

IMO3BOJISIET OI'PAaHUYUTDH HCHOCpC}ICTBCHHBIfI KOHTAaKT MCKAY IOCCTUTCIIIMU H
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IIEPCOHAJIOM 3aBEICHMUSA. BHYTpHM TIOCTM OTHENEHBI OT COCEAECH ACPEBSIHHBIMU
IIEPETrOPOIKAMH.

Anvunuctpanua Tokuickoro /lucHelneHaa emie JETOM COKpaTuia YHCIIO
nocerureneid, g0 50 mporeHToB. K OOBUHBIM MpOTyJIKaM OTpaHUYEHUN HE
BBOJMJIOCH, HO ObLIO 3aMpenieHo OJIM3K0 MOAXOAUTH K T€pOsiM MYJIbT(QUIbMOB.

B Snmonum cymiecTtByeT O4Ye€Hb KOHCEpPBATHBHAs TPAAWLHS OILIAYMBATH
OOJIBIIMHCTBO TMOKYINOK HAJIWYHBIMM, HO C BBEJIEHHEM HOBBIX TMPaBHI IO
OTPaHUYECHHUIO PACHpPOCTPAHEHUIO KOPOHABHpyCa MHOTHME MarasuHbl, kade Hu
pecTopaHsbl Mepennii Ha Oe3HATMYHBIA CIIOCO0 OTUIATHI.

Taxxe mangemMuss KopoHaBupyca B SIMOHMM MpuUBENa K TOMY, YTO OOJIBILION
IIPOLICHT HMHOCTPAHHBIX CTYJAEHTOB YHMBEPCUTETOB OKA3aJIMCh B OYEHBb CII0KHOM
noyioxkeHuu. Bce 3aHsaTus Obuid mepeBeieHbl B oHnaiiH dopmar. K Tomy ke
HEKOTOPBIE YHUBEPCUTETHI NMPEKPATWIA IPUEM HHOCTPAHHBIX CTYACHTOB WM JalIU
yYKa3aHHE 3a4MCIICHHBIM CTYACHTaM HE BO3BPAILATHCS 10 JAJbHEUILIEr0 YBEAOMIICHUS
0 CUTyalluu. JTO MPHUBEIO K IKOHOMHUYECKUM IOTEPSIM, MOCKOJIBKY BHU3bl M JIS
HOBBIX CTYJICHTOB M3 ITIOCTPaAaBIIMX CTPAaH NEPECTAIN BbIAABATHCS.

Takum 00pa3oM, BBUIY CIIOKHBIICHCS SIHISMHOJOTHYECKON CHTyalued B
MUpE, MJIS CHIDKCHHUS YHClIa 3apaKeHUH HOBOM KOPOHABUPYCHOW HWHQeKIuei
HaceseHus SINOHUM U MPUOBIBAIOIIUX TYPUCTOB ObUIM BBEIEHBI CIIELIMAIBHBIE MEPHI,
KOTOpBIE CIMOCOOCTBYIOT 0€30MacHOMY MEpPEIBUKEHUIO IO TOPOJIY U CHUKEHUIO

pHucKa 3a00J1eBaHUI.

CIIUCOK JIMTEPATYPbI

1. Cynotaunkuii M.B. Tlangemuss COVID-19 kak nHIUKaTOp «OENIBIX MATEH» B MUIACMHOIOTUHA U
uHpekmonHoi narosnoruu / Bectauk Botick PXb 3ammter. 2020. Tom 4. Ne 3. c. 338-373.

2. JloryunoBa WM.B. UugycTpuss Typu3sMa B YCJIOBHUSX MaHAEMHUHM KOPOHABHPYCA: BBI3OBHI U
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ITPOBJIEMBI OBECIIEYEHUA BE3OITACHOCTHA
B IEPNOJA TAHAEMHUU JJIAA OCOBEHHBIX CTYAEHTOB

Bo3xkennuxkona A.E.

@I'bOY BO Tromenckuul un0ycmpuaibHulll YHU8epcumen,
2. Tromenw, Poccuiickas @edepayus

Komnanus Ford B deBpame 2021 roma mnosiyuusna TMaTeHT Ha HOBBIN
MHHOBALMOHHBIM TPO3payHbli pecnupaTrop, KOTOPBIM, Kak oOXujgaercs, Oynaer
cepruduiupoBad mo cranaapram Ne 95 mo yHuuroxeHuto BupycoB. Hemoporue u
MHOT'OpPa30BbI€ MACKM TMO3BOJIAT JIOJSAM BHUACTH JIUIA COOECEHUKOB, UX YJBIOKU U
apyrue smouuu. [loMuMO OYEBHUIHBIX COIMATBHBIX MPEUMYIIECTB, ATH MAaCKHU
MO3BOJIAT JIIOJSIM C HAPYIICHUEM CIIyXa YUTaTh MO Ty0aM, KOTOpbIE Ha CETrOAHSIITHUMA
JIeHb 3a0JIOKUPOBAaHbI TKaHbIO U puiibTpamu [1].

BripakeHne nuia riiyXxOHEMOTO YeJIOBEKa, MOKa3bIBaeT €ro COOECeTHUKY TOH
rojoca u HactpoeHue. JIfoau ¢ HOPMalbHBIM CIIYXOM CIHOCOOHBI BCIYLIMBATHCS U
yJIaBJIUBaTh, €CIU KTO-TO CapKacTUYeH WM 30J. [JyXue Hoau moJiararoTcs Ha
YTeHHUE MO Ty0aM, YTOOBI MOTYYUTh aHAJTOTUIHYI0 HH(POPMAIIHIO.

JUis TyxuxX Wid cJa0oCblIallMX JIIOJEeH 3aKpbITUE YbEro-infdo Juua
O3HayaeT IMOTEPI0 YacTH pa3roBopa. OTo Oosblnas mpoOiieMa, YYUTHIBAs, 4YTO
9KCIEPThl OOLIECTBEHHOIO 3JPAaBOOXPAHEHHUS PEKIAMHUPYIOT HOUIEHHE MAaCOK Kak
OJIHY U3 BOXHEUIIUX CTpaTeruil NpoGUIaKTUKH KOPOHABUPYCHON MH(PEKIIUH.

B cBsi3u ¢ 3TUM BO3HUKIIM TIPOOIEMBI U B 0Opa3oBaTenbHOU cdhepe. HecmoTps
Ha TO, YTO BHUPTyaJbHOE OOyYE€HHE HMEET PAJl NPEUMYIIECTB I TIIyXOHEMBIX
YYEHUKOB U YUUTENEH, TOCKOIbKY HUKOMY HE Hy»KHa MacKa, YYEHUKHU C BU3yaJIbHbIM
BOCIIPUSATHEM CKJIIOHHBI K YTOMJICHHUIO OT JJIMTEIBbHOIO HAXOXKJICHHS MEepe]l SKPaHOM.
[TomuMoO 3TOrO, €CTh OYEHb Ba’KHAS YACTh COLMAIIM3AIMH ISl MOJIOJOTO MOKOJICHHUS,
KOTOPYIO IPEAJIaraloT ay INTOPHUHU.

Tax ¢ mapra 2020 roma cTyAeHTbl ObUIM OTIpaBi€Hbl HA JMCTAHIIMOHHOE

0o0y4eHHe C yCTPOMCTBAMM, aJallTUPOBAHHBIMHU K UX KOHKPETHBIM NOTPEOHOCTSIM, H
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JIPYTUMU BCIIOMOTATEIbHBIMHU TeXHOJOTHsIMHU [2]. Hampumep, HOYTOYKH JUTsI CIICTIBIX
YYEHHKOB TOCTABSUINCh CO  CHEIUAIbHBIM MPOrPAaMMHBIM  OOECIICUEHHEM,
MO3BOJIAIOIIMM 4YHUTAaTh C 3KpaHa. llepen yueOHbIMU 3aBEACHUSIMH TaKXXe CTOsIA
3amaua yOeauThCs, YTO y YUYCHHUKOB €CTh YCTPOWCTBA Juisi mucbMa bpaiins, Oymara
bpaitnsg u “HCTpYMEHTBI U1 YBEIIUYEHHUS.

[Tannemusi MogYepKHyda BaXKHOCTh JIMYHOTO OOIIEHHS W OOy4YeHHS ISt
TIIyXUX, CJIEMNbIX U CIENOIITYyXUX YYEHHUKOB. Takue CTyNEHTBl U yUUTENS MOCEIaln
3aHATHS 4Yepe3 Zoom U JI0 CHUX NOp MPOAOJKAIT 3TO AenaTh. OHnalH-o0ydyeHue
OBLJIO W OcCTaeTcs JUIsl HUX KpailHe HEeyJOoOHBIM, MMOTOMY, YTO TpeOyeTCsi OrpOMHas
KOHLIEHTpaI1si BHUMaHUsI, YTOObI HE OTCTaBaTh OT JKECTOB IeJarora, 0COOCHHO MpH
3aBUCaHUM 3KpaHa. OOpaTHON CTOPOHOW Menaiu SIBJISIOTCS COOM B CHUCTEME U
HEJ0OPa3yMEHHUsI, KOTOPOE MOT'YT IIPOM30UTH Ha SKpaHEe B IBYMEPHOM MUDE.

Ceiiuac, korjna oOyyvaroniyecsi BHOBb JOJKHBI BEPHYTHCS HA OYHOE 00y4YEeHUE,
0COOCHHOE Ba)XXHO BBICTPOUTH CTPATETUIO OOLIEHUS C OCOOEHHBIMHM JIHOAbMH.
3amuTHas Macka MOKET CTaTh CEPbE3HBIM O0aphbepoM Jisi TMOHMMAaHHUS HE TOJIBKO
MUMHUKA W UWHTOHALlUM TIpPEerojaBaTeisi, HO W YCBOCHHMS Marepuajia JIEKIUU.
Hampumep, rturuenuyeckass Macka MOXET MeiaTh 3HAKaM, TPEOYIOIINM
MPUKOCHOBEHUS K JIMIY, U KaK CJIEICTBUE, TPENSATCTBOBATh MPABUJIBHOMY IE€PEBOY
KECTOB.

HecMoTpst Ha TO, YTO MHOTMM OOBIYHBIM CTYJE€HTaM OYE€Hb HMIIOHUPYET
NEepPCHEeKTUBA OO0y4YeHUs W3 JI0Ma, 3TO HE MOXKET CTaTh IOJHOLIEHHOW 3aMeHOU
OYHOMY 00pa30BaHMIO. YCTaJOCTh OT 3KpaHa, 0€3yCIOBHO, OYEHb peajibHa. Mcxons
U3 HaOJIOACHUI, WCIONb30BaHUE BUICOKOH(MEpPEHIUHN IeNbli IeHb 0e3 mepepbiBa
HEBO3MOXKHO. be3 oTabIxa MEXy 3aHSATUSMU TEPSIETCA KOHIIEHTpAlUs Ha MPeAMETE
JIEKIIUU U PACCEUBAETCS BHUMAHUE CTYAEHTOB [3].

Eme opHo¥t mnpoOieMol JIUCTAHIIMOHHOTO OOYy4YeHUsI i OCOOEHHBIX
CTYJICHTOB SIBIII€TCA OTCYTCTBHE conmanu3anuu. OOydaroniuecsi, KOTOpPhIE >KUBYT
JTAJIEKO OT MecTa y4eObl, YyBCTBYIOT ceOst 0oJiee N30IMPOBAHHBIMU U OPOILIEHHBIMHU.

Jlnst monmmepskanusi OOIMIEHWST OHU HMCIOJB3YIOT JIUIIL [HU(PPOBBIE TIATHOPMEL.
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OpHako, B CBSI3U C PAa3BUTHUEM BCEX MPOOJIEM IMCUXMUYECKOIO 370POBbs, KOTOPHIE
UMEJIM MECTO B TOJ| MAaHJIEMHUHU, HE TaK MHOIO IIIyXHMX JIIOJEH UMEIT AOCTYI K
MOJIHOLEHHOMY MPSMOMY OOLIEHUIO.

MHorue MojoJble JIOAH, KOTOpPble OOBIYHO HE MPOSIBISUIA AKTUBHOCTH B
COLIMAJIBHBIX CETSIX, B MEPUOJ M3OJSAIUHN CTalK OOJBIIE HMCIONb30BATh MX, YTOOBI
NOJICPKUBATh CBA3h C Apy3bsMH. B Hagane mangemun HedopMaiabHOE OOIIEHUE B
zoom ObUIO OoJiee pacHpOCTPAHEHO, YEM ceilyac. DTO JIOTMUHBIM MCXOJ] COOBITUH,
TaKk Kak Bce cBoe pabouee M ydeOHOE BpeMs, CTYJICHTHI U YUYUTENS MPOBOMAST B
BUJCOKOH(EPEHIMSIX, IMO3TOMY MM JCHCTBUTEIBHO HE XOYETCS BBIXOJIUTH B
MHTEpHET eme U B CBOOOJHOE BpEeMs JUIsl COBEPIICHHUS OOJBIIETO KOJUYECTBA
BUPTYaJIbHBIX pa3roBopoB. OHM ycTaloT ObITh Ha 3KpaHe. Ceiyac JIOOU B pasbl
OXOTHEE IPOBOJAMT CBOI 1OCYT HA MIPUPOJE, TYJISIS 110 YIULE UM YNTask KHUTH.

Takum oOpa3om, MOXKHO CJeNaTh BBIBOJ, YTO WHKIIO3MBHOE OOpa3oBaHUE B
Nepuo TNaHAEMHUU CTOJKHYJIOCh C MHOXECTBOM Hpo0OiieM, KOTOpble ObLIO
HEOOXOJUMO peuMTh B KOpOTKHE Cpoku. [lepBoouepenHoi 3amauedt  ObLIO
oOecrieyeHne 0E€30MaCHOCTH OCOOEHHBIX CTYAEHTOB, HO ceddac, KOrja BECb MHp
IOCTENEHHO Hayajl MPUCHOCA0NIMBAThCS K JTUKTYEMBIM YCJIOBHSIM, HEO0OXOIUMO
3aaymatbcss U o kKomdopte. HecmoTps Ha TO, uTo rpaduku 3a00JieBa€MOCTH
CTPEMUTENBHO OIYCKAIOTCSl BHU3, MACKH €IIE€ JOJT0o€ BpPeMsl HE MOKHUHYT Hally
peasibHOCTb. VIMEHHO MO3TOMY IpO3pauHbIil pecnuparop oT komnanuu Ford moxer
CTaTh CIIACEHWEM JUIS TIIYXOHEMBIX CTYJCHTOB W TO3BOJUT UM MOJydYaTh BHICIIEE

o0pa3oBaHKHE ¢ MUHUMAJIbHBIMU TIOTEPSMH B MOJTyYEHUU WH(DOpMaIuu.

CIIUCOK JIMTEPATYPbI
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IICUXNYECKOE 310POBBE 1 COVID-19

Abaxkymosa O.P., Yaxyxy U.A.

DI'BOY BO «Mauxonckuii 20¢y0apcmeennblii MexHOA02U4eCKUL YHUBEPCUNEm »
2. Maiixon Poccutickas ®edepayus

Ha ¢one cTpeMuTenbHOTO pacnpoCTpaHEHUs MaHJIEMUU KOPOHABHUPYCHOU
uH(pEeKIMU Ha Bce OOJbIIee YUCIO CTpaH MHUpA, JIOJM HAYMHAIOT HUCIBITHIBATH
NOBBIILIEHHBIN CTpax, BOJHEHHWE M OECMOKOWCTBO. DTO KacaeTcs KaKk HaceJeHHs B
LEJIOM, TaK W OTIENbHBIX TPYyNN TIpaxkJaH, HaOpUMEp JHI[ CTapUIero BO3pacTa,
MIOCTABIIMKOB YCIYT 3pPAaBOOXPAHEHUS U JUI C COMYTCTBYIOIIMMH HapyLIEHUSMHU
310poBbs [1].

[Tannemust KopoHaBUPYCHONW WMH(MEKIMM 3aTPOHYJa MPAKTUYECKU Bce chepbl
Hallel moBceAHEBHOM Xu3HU. M3omsmus, yrpara OJU3KUX, HEU3BECTHOCTh U CTpax
nepej Hell — Bce 3TO cTalio (haKTOpaMu pHUCKa Pa3BUTHUS MCUXUYECKUX 3a00J€BaHUIN
WIN Ke YCYyryOWJIO yXe CYIIECTBYIOIIME PACCTPOMCTBA: KAXKIbIM MATHIA MAlMEHT
CTOJIKHYJICSI C TCHUXMYECKHUMH PACCTPOMCTBAMHM B TEUEHUE TPEX MECSUEB MOCIe
nuarHoctupoBanus y Hero COVID-19.

HeonpenenenHpie mporHo3bl, OCTpasi HEXBaTKAa PECYPCOB Il TECTUPOBAHUS U
JeUeHUs, a TaKKe JUIS 3alIUThl HApOJa U METUIIMHCKUX paOOTHUKOB OT MH(EKIUH,
HaBA3BIBAHUE HE3HAKOMBIX MEp OOIECTBEHHOTO 3ApPaBOOXPAHEHHUS, YIIEMIICHHUE
JUYHOTO TPOCTPAHCTBa, OoyblIMe W pacTyue (UHAHCOBBIE TMOTEPU U
IPOTUBOPEUYUBBIE COOOIIEHHS OT BJACTel SBIAIOTCS OAHMMM H3 OCHOBHBIX
CTPECCOPOB,  KOTOpble, = HECOMHEHHO, OyIyT  CHOCOOCTBOBaTh  ILIMPOKO
pacupoCTpaHEHHOMY 3MOLMOHAIBHOMY PAcCTPOMCTBY W IOBBIIIEHHOMY PHUCKY
IICUXUYECKUX 3a0oseBaHui, cBig3aHHBIX ¢ Covid-19. [TocTaBImukyn MeTUIIMHCKUX
YCIIyI' UTPAOT BaXHYI POJb B YCTPAHEHUU ATHX HMOIMOHAJIbHBIX IMOCIEICTBUI B

paMKax OTBCTHBIX MCP Ha IMAHJICMHUIO.
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YpesBblyaiiHble CUTyallul B 00J1aCTH OOLIECTBEHHOIO 3/[paBOOXPAHEHUS] MOTYT
HOBJIUATh Ha 3J0pOBbE, 0€30macHOCTh M OJaromnojyyue Kak OTIENbHBIX JIHIL
(BBI3BIBAsA, HANpUMeEp, OTCYTCTBUE O€30MACHOCTH, IyTaHUILY, SMOIMOHAIbHYIO
M30JSIIMI0 M CTUTMaTu3anuio). OTu  3¢G(GEeKTbl MOTyT BBIpaXaTbcs B psje
SMOIIMOHANIBHBIX ~PEaKUWi, HE3JOPOBOM IMOBEJEHUU M HECOOJIOJCHUH MEp
OOLIECTBEHHOI'O 3/IpaBOOXPAHEHUs Y JIIOJIEH, KOTOPbIE 3apa)atoTcs 3TOil 001e3HbIO,
M y HaceieHus B uenoM. OOLUpHBIE HCCIENOBaHUS B O0JACTH IICUXUYECKOIO
310pOBbs JIIOZIEH, MOCTPAZaBIINX B PE3YJIbTATE CTUXUUHBIX O€CTBUM, MOKA3AJIH, YTO
SMOILIMOHAIIEHOE PACCTPOMCTBO SIBIISIETCS] HOBCEMECTHBIM SIBJIEHUEM B 3aTPAaruBaeMbIX
HNOMYJISIUAX — HAXO0JKa, HECOMHEHHO, MOBTOPSIETCS B TMOMYJISLMIX, 3aTPOHYTHIX
nanaemuert Covid-19.

[locne kartactpod OONBIIMHCTBO JIOAEH YCTOMUMBBI M HE MOAJNAIOTCA
[ICUXOIATOJNOrUU. JIeCTBUTENIbHO, HEKOTOpbIE JIIOAM HAXOASIT HOBBIE CHUJIbHBIC
cTopoHbl. TeM He MeHee, NpH “OOBIYHBIX’ CTUXUUHBIX OCICTBHUSIX, TEXHOTCHHBIX
aBapusIX M MPEAHAMEPEHHBIX aKTaX MAacCOBOTO YHHUTOXXEHMsI OCHOBHOM MpoOiaemMoi
ABJISIETCS] IOCTTpaBMaTuyeckoe crpeccoBoe paccrporictso (ITTCP), Bo3HuKaroliee B
pe3yibTaTe  BO3AECUCTBUS  TpaBMbl. MEAUIIMHCKHE  COCTOSIHMS,  BBI3BAHHBIC
€CTECTBEHHBIMU MIPUYMHAMH, TAKUMH KaK yTPOKAIOIIAsl )KU3HU BUPYCHAs MHPEKIIMS,
HE COOTBETCTBYIOT COBPEMEHHBIM KpPUTEPUSM TpPaBMbl, HEOOXOOUMBIM IS
muarHoctukn  IITCP,HO MOryT BO3HMKHYTh Jpyrue IICMXONATOJOTHYECKHE
paccTporCTBA, TAKKE KaK JEPECCUBHBIE U TPEBOXKHBIE PACCTPOMCTBA.

[Tomumo cTpeccoB, NpUCYIIMX caMOil OO0JIe3HM, MacCOBbIE YKa3aHUS O
JIOMallTHEM 3aKI4YeHUH (BKJIIOYas MPUKa3bl O MPEObIBAHUU HA JIOMY, KapaHTUH U
U30JISIIUIO) SIBJISIIOTCS HOBBIMM JUISL JIIOJEH M BBI3BIBAIOT OECIOKOMCTBO O TOM, Kak
oAy OyyT pearnpoBaTh HHAUBUAYAIbHO U KOJIJIEKTUBHO.

K  cnemuduyeckum  crpeccoBbIM  (hakTOpaM  OTHOCATCS — OoJblIas
OPOAOKUTENBHOCTh  3aKJIIOYEHHs, HEAOCTAaTOYHOE CHaOKeHUe, TPYIAHOCTU C
o0ecrieueHneM MEIUIMHCKON MOMOUIBIO U JIEKAPCTBAMU, a TAaK)KE CBSI3aHHBIE C 3TUM

¢uHaHCOBBIC TOTEpHU. B yCcIOBHUSAX HBIHEIIHEN MaHAEMUH JOMALTHUI apecT OOIbIINX
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TPYNIl HACEJICHUSI B TCUCHUE HEOIPEICIICHHOTO MEePHO/ia BPEMEHH, PA3TUUUS MEKITY
NpeAnuCcaHusIMd O NpeObIBaHMM HA  JOMY, H3JaBaeMbIMH  Pa3TUYHBIMU
IOPUCAUKIIUSIMH, ¥ TPOTHUBOPEUYUBBIC COOOIICHUS OT MPABUTEIHCTBA W OPTaHOB
00IIIeCTBEHHOT0 37PaBOOXPAHEHHMS, CKOPEE BCETO, YCHIIAT OC/ICTBHE.

B03MOHOCTH MOHHUTOpPUHIA IMCUXOCOIMAIBHBIX MOTPEOHOCTEN W OKa3aHUSs
NOJAJIEPKKU BO BPEMsSI HEMOCPEJCTBEHHBIX BCTPEUY C MAIMEHTAMU B KIMHUYECKOUN
NpPaKTUKE 3HAYUTEJILHO OIPAHMYECHBI B OTOM KpPU3UCE KPYMHOMACIITAOHBIM
JOMaITHUM  3akirodeHueM. [Icuxoconuanbable  YCIyTH, KOTOpbIE BCE  yalle
MPEIOCTABISAIOTCA B YUPEXKICHHUSAX IEPBUYHOM MEIUKO-CAHUTAPHOW IOMOIIIH,
MPEeJOCTaBISAIOTCS € NoMolplo  Tenemeaunussl. B kontekcte  Covid-19
MICUXOCOIMAIbHAs OLEHKA 1 MOHUTOPUHT JOJKHBI BKJIFOYATh 3aMPOCHI O CBSI3aHHBIX
¢ Covid-19 crpeccopax (Takux, Kak BO37eHCTBHE Ha WH(PUIIMPOBAHHBIC UCTOYHUKH,
MHQUIIUPOBAHHBIX YJIECHOB CEMbH, MOTEpPsS OJM3KUX U (PUIMUECKOE OTIAJICHUE),
BTOPUYHBIX HEOJArompusATHBIX (akTopax (HAmpuMep, IKOHOMHUYECKHE II0TEpH),
IICUXOCOLHMATbHBIX MOCJIEICTBHUAX (Takux, KaK  Jempeccus, TpeBora,
MICUXOCOMATUYECKHE 03a00YeHHOCTH, OECCOHHUIA, TOBBIIMICEHHOE MOTpeOICHUE
MICUXOAKTUBHBIX BEIIECTB) M IOKAa3aTeNsAX ysA3BUMOCTH (TakUX, KakK paHee
CyIIECTBOBABIIME (PU3MUECKHME WJIM TICUXOJIOTHYECKHE ycioBus). HekoTopeim
nalueHTaM MOTpedyeTcsl HampaBlieHUE ISl OQUIMAIBHOM OIEHKH TCHUXUYECKOTO
3I0POBbSI M yXO0Jla, B TO BpeMs KakK JIpyrMe MOTYT H3BJIEUYb BBITOJY W3
BCIIOMOTaTEIbLHBIX BMEIIATENbCTB, HANIPABJICHHBIX Ha YJIYYIICHUE CaMOYYBCTBUS U
yIy4IlIeHUE COBJIaJCHUS.

Ha Gosiee MATKOM KOHIIE MCHUXOCOIUAIBHOTO CIEKTpa MHOTHE TEPEKUBAHUS
MalMeHTOB, WICHOB HUX CE€MEW M OOIECTBEHHOCTH MOTYT OBITh HaJJIekKaluM
o0pa3oM HOPMaJIM30BaHbl IyTEeM IMpeaocTaBlieHus uHMopManuu 00 OOBIYHBIX
peaKkIusX Ha 3TOT BUJ] CTPECCa U YKa3aHUs Ha TO, UTO JIFOJU MOTYT U JICUCTBUTEIIBHO
CIIPaBIISAIOTCSA Jlak€ B CaMbIX TSDKENBIX OOCTOSTENbCTBAX. [2]. MenunuHCcKue
pabOTHUKM MOTYT TIpejyiarath PEKOMEHJAlMK 10 YIPABICHHIO CTPECCOM U

IMPCOOOJICHHUIO CTPECCA, CBA3BIBATDH ITAIIMCHTOB C CONUAJIbHBIMU U IICUXUATPUICCKUMHA
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CIIy»K0aMH ¥ COBETOBATh MAIMEHTaM 00paIaThes 3a mpodeccuoHaIbHON MTOMOIIBIO B
00JIaCTH TICUXUYECKOTO 37I0POBbS, Koraa 3To HeoOxoauMo. [lockonbky cooOmieHus B
CpencTBax MaccoBOW WH(MOpPMAIMU MOTYT OBITh ASMOITMOHAIBHO TPEBOXHBIMH,
KOHTaKT C HOBOCTSIMH, CBSI3aHHBIMHU C TAHJIEMHEH, JOJKEH KOHTPOIUPOBATHCS U
orpaHnyuBaThCs. [I0CKONBKY poAHMTENnH, Kak MPaBUIIO, HEJOOIEHUBAIOT CTPaJaHus
CBOMX JI€TEH, CIEeNyeT MOOUIPATh OTKPHITHIE TUCKYCCHH IJI PACCMOTPEHUS peaKInii
1 TIpo0JIeM JIeTeH.

Uro kacaercs camMuX MEIWIMHCKUX pPaOOTHUKOB, TO OTPAaHUYCHHBIC
BO3MOXHOCTH JIe4eHUSs, HejpocTaTouHoe kKonmdectBo CU3 u apyrux MeIuIuHCKUX
NPUHAUICKHOCTEH, UIMTEIbHBIE pabodyne Harpy3kd M JpyTrue BO3HUKAIOIINE
POOIeMBI SIBISIOTCS MCTOYHHKAMH CTpPecca U MOTYT NMPUBECTH K TMEPETPYKEHUIO
cucteM. CaMooOCIyKMBaHUE [IJIsl TOCTaBIIMKOB YCIYr, BKJIIOYas IOCTaBIIMKOB
yCIyT B OOJAacTH MCHUXUYECKOTO 3J0POBbs, BKIIOYAET B ceOS MHPOPMHUPOBAHUE O
00JIe3HU U PUCKAX, MOHUTOPUHT COOCTBEHHBIX CTPECCOBBIX PEAKIIMN U 0OpaIreHue 3a
COOTBETCTBYIOIIEH TOMOIIBIO B CBSI3U C JUYHBIMU U NPOGECCHOHATBHBIMU
00s3aHHOCTSIMU M MpoOJeMaMH, BKItOYas MPO(PECCHOHATBHOE BMELIATEIHCTBO B
001acTH TICUXUYECKOTO 3JI0pOBBS, €CIU 3TO yKazaHO. CHCTEMbI 3/paBOOXpPAaHEHUs
JIOJDKHBI OyAyT pemarh MpoOJeMbl, CBSI3aHHBIE C HArpy3KOil Ha OTIEIbHBIX
MOCTaBIIMKOB U Ha O0IIME ONepanuy, MIyTeM MOHHUTOPHHTA PEaKINi U Pe3yIbTaToB
paboThl, U3BMEHEHHUS] HAa3HAUYCHUM U TpaQUKOB, U3MEHEHUS OXKUIAHUN U CO3JIaHMUS
MEXaHU3MOB OKa3aHUS MCUXOCOIMATLHOM MOAIEPKKH 110 Mepe HEOOXOAMMOCTH.

C ydeToM TOro, 4to OOJBIIMHCTBO ciyuyaeB 3aboineBanus Covid-19 OymyT
BBISIBIISITHCA U JICUUTHCS B MEIUIIMHCKUX YUPEKICHUAX paOOTHUKAMHU, MPAKTUUYECKU
HE MPOIIEIIUMHU MTOATOTOBKY MO BOIIPOCAaM MCUXUYECKOTO 3J0POBBS, KpailHEe BaXKHO,
YTOOBI B OTHUX YUYPEXKACHHUSIX OCYHIECTBISUIUCH OILIEHKA W BMEIIATEeNIbCTBO B
OTHOIICHUU TICHXOCOIMANBHBIX MpoOieM. B wuaeane wuHTerpamusi cooOpakeHui
MICUXUYECKOT0 3710poBhs B yxo1 3a Covid-19 Oyner pemaTbcs Ha OpraHU3aIMOHHOM

YPOBHEC IMOCPCACTBOM TI'OCYHAPCTBCHHOIO M MCCTHOI'O INUIAHHPOBAHUA, MCXAaHHU3MOB
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BBISIBJICHHUSI, HAIIPABJICHUS U JICUCHUS TSKEINIBIX IICUXOCOLMAIbHBIX MOCIEACTBUM; a
Tak)ke 00ecreueHus MoTeHIMana s KOHCYJIbTAIMN CO CrieluaIucTaMu.

PykoBoaurenn cuCTEMBI 3IPAaBOOXPAHEHHUS], IEPBBIE JIMIA, NPUHAMAIOIIUE
OTBETHBIC MEpbI, ¥ MEAWIIMHCKHE PAaOOTHUKH JOJDKHBI TMONydaTh OOpa3OBaHUE U
npodeccuoHaIbHy0 MOATOTOBKY MO MCUXOCOLMAIbHBIM BompocaM. Coob1iecTBa 1o
OXpAaHE TMCUXUYECKOTO 3J0POBbS W YIPABICHUIO YPE3BBIYAWHBIMU CUTyalUSIMU
JOJIKHBI COBMECTHO paOOTaTh HaJl BBISBICHUEM, Pa3pabOTKOW M paclpOCTPaHEHUEM
Hay4YHO OOOCHOBAHHBIX PECYPCOB, CBSI3aHHBIX C MCUXMYECKUM 37I0POBHEM B Cllydae
CTUXMUHBIX OCJCTBUI, COPTUPOBKON W HAIMpPABICHUEM ICUXHUYECKOTO 3/10POBbS,
NOTPEOHOCTSIMU OCOOBIX TPYIII HACEJICHUS, a TaKXKE YBEIOMJICHHMEM O CMEPTH M
YXOJIOM 3a TSDKEIBIMHU yTpaTaMu. Y CHIIHS 10 WHOOPMHUPOBAHHUIO O PUCKAX JOJIKHBI
YUUTBHIBATH CI0KHOCTh BO3HUKAIOIIUX MPOOJIeM, TAKUX KaK MEphI MO MpoduIakTUKe,
JOCTYIMHOCTh M MPUEMJIEMOCTh BaKIMH, a TaK)XKe HEOOXOJUMOCTb MPUHSATUS HAYYHO
000CHOBaHHBIX MEP B OTHOUICHUU MMAHIEMHUA W JOJDKHBI OBITh HANpaBleHbl Ha
pElIeHHe LEeNOoro psAjla TCUXOCOIUANIbHBIX MpodseM. Crenuanuctsl B 00JacTH
MICUXUYECKOTO 3JI0POBhSI MOTYT MOMOYb pa3padoTaTh COOOIICHHS, KOTOpPHIE OYIyT
JOCTaBJISITHCSI JOBEPEHHBIMU JIUJAECPAMU.

[Tannemust Covid-19 umeeTr TpeBOKHbBIE MOCTAEACTBUS JJIsI UHIUBUAYATLHOTO U
KOJUICKTUBHOTO 310POBb4, 3MOLIMOHAJILHOTO 151 COLMAIIBHOTO
dbynkunonupoBanus. [lomrumMo okazaHusi MEIUUIMHCKOW MOMOIIH, YK€ PACTSHYThIC
MEUIIMHCKUE PAOOTHUKHU UTPAIOT BAXKHYIO POJb B MOHUTOPHUHTE MCUXOCOIUATBHBIX
NOoTpeOHOCTE W OKa3aHWHM IICHUXOCOIMAIBHONW TOJJIEPKKH CBOWM IAIMEHTaM,
MEIUIMHCKUM PAOOTHUKAM M OOIECTBEHHOCTU — JESATEIBHOCTh, KOTOpas JIOJDKHA

OBITh MHTErPUPOBAHA B OOILYIO MAHJAEMUYECKYIO METULUHCKYIO TTIOMOLb.
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ITPOBJIEMBI OBPA30BAHMNA B ITEPHO/I PACITPOCTPAHEHU A
HOBOI KOPOHABHUPYCHOM MH®EKIIUA COVID-19

Axtamos P.I'., Memepsikoa H.A.

OI'FOY BO Ilemepbypeckuii 20cyoapcmeennvlii yHugepcumem nymeti coooujeHus
Hmnepamopa Anexcanopa I, Cankm-Ilemepoype, Poccutickas ®@edepayust

HoBas koponaBupycHas nadeknus, uzsectas kak COVID-19, BriepBbie Oblia
BBISIBJICHA B KUTaCKOM ropojie Yxanb B fekadbpe 2019 roga. K ampento 2020 roga
BUpYyC ObUI OOHapyXeH MO BceMy 3eMHOMY mapy. K 3ToMy MOMEHTYy MHOTHE
OpraHu3allud U TPEANPUATHS TEPEBEIU CBOUX COTPYJHUKOB Ha JUCTAHIIUOHHYIO
paboTy. 310 He 000III0 CTOPOHON U 00pa30BaTEIbHBIC YUPEIKICHHS.

[To manaeiv FOHECKO, x ampento MmIKOJIbI, KOJUJICIXXH M BBICHINE Y4eOHBbIE
3aBefieHust B 185 cTpanax ObUIM 3aKpbIThI, YTO 3aTpPOHYJO Oosiee 1,5 Muuapaa
yuamuxcsi Bo BceM mupe [1]. Te u3 oOpa3zoBaTeabHbIX yUpEKIACHHUM, KTO pacmoiaract
TaKMMH BO3MOKHOCTSIMHU, BHEIPUIJIM OHJIaiH-00y4YeHue. B cBsI3U ¢ BBeieHHEM HOBOI
CUCTEMBI 00YUYEHUS, MHOTHE TPEIMOIaBATEeIIM M 00YUJaAIOIMINUECS CTOJIKHYJIUCH C PSIOM
npo0ieM, TakuX KaK HECOBEPIICHCTBO IIAT(OPM IJs CUCTEM AUCTAHIIMOHHOTO
00yueHusi, OTCYTCTBUE MUHTEPHETa B HEKOTOPBIX PETHOHAX, Pa3HbIC YaCOBBIEC MOsCA,
BO3pAcT MnpemnojaBareneil. PaccMoTpuM kaxayo u3 npobdsiem dosiee moapoOHo.

HecosepiieHcTBo miaaTdopm i1t CUCTEM AUCTAHIIMOHHOTO 00yUYeHuUs

[Ipyu mepexose Ha AUCTAHIMOHHOE OOydYeHHE B HWH(POPMAITMOHHOM
IPOCTPAHCTBE pPa3BEPHYJACh AKTHMBHAs JUCKYCCUSI O TOM, TOTOBa JIM CHUCTEMa
IIKOJIBHOTO ¥ YHUBEPCUTETCKOTO 00pa30BaHUs K 3TOMY Iepexoy. B anpene mHorue
oOpa3oBarenbHbIC IUIATPOPMBI HE CHPABISIUCH C OOJBIIMM TOTOKOM JIFOJCH,
3aXO/SIIMX HAa HUX, TaK Kak 10 BHEAPEHUS UCTAHIMOHHOTO OOYYEHHs 3TO OBLIO
HeakTya’abHOo. MHorum BY3am npuxoausioch Ha BpeMsi OCTAHABIMBATH Y4EOHBIM
mpoliecc Ha uX Iiargopme, 4TOObl BOCCTAHOBUTH €€ paboTocmocoOHOCTh. OCOOEHHO
ocTpo 3Ta npobiiema mposiBwiack B Mae 2020 roga, korja KOJIUYECTBO CTYACHTOB,

3arpyKaromux padoThl, YBEIUYWIOCh B CBSA3U MNPUOIUKEHUEM MPOMEKYTOUHOU
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arrectaruu. [loMuMo 3TOTO, CTY/IEHTHI, 3aKaHYMBAIOIME 00yUYeHNE B YHUBEPCUTETE,
3arpy’kaiu Ha miatopMy BBITYCKHbIE KBATU(PUKAIIMOHHBIE pa00OThI, KOTOPHIE UMEIH
oueHb Oompmioi Bec. [lpum TakoM meperpyse IIatrGopMbl CTaNO IMOHATHO, YTO
CUCTEMBI JTUCTAHIIMOHHOTO OOy4YeHHs HE OBLIM TOTOBHI K TaKOMy MAacCOBOMY
nepexomay.

OTtcyTcTBHE MHTEPHETA B HEKOTOPBIX pernoHax Poccnn

[To mannbiM ropoackoro komurera Cankrt-IlerepOypra mo Hayke U BbICIIEH
IIKOJIe, HAa MOMEHT Hayaia ydeOHoro roaa B 2019 rogy mois MNOCTyNUBIIMX
WHOTOPOJHUX CTYACHTOB Oblia paBHa 69% OT 00mIero uucia 3asBICHUNA B BY3BI
CeBepHoil cronuupbl, a eme 4% NpUIIIOCH HA HWHOCTPAHHBIX CTyJIeHTOB [2]. He
UCKIIIOYEHO, YTO CTYJICHTHl MPHUE3KAIOT HAa yuyeOy HE TOJIbKO U3 TOPOJOB, HO U U3
NOCENKOB U nepeBeHb. BecHoir 2020 roga sl mpelOTBPAILICHUS pacpOCTPaHEHUS
HOBOM KOpPOHABUPYCHOM HWH(EKIMH CTYJIEHTaM, MPOXKUBAIOIIUM B OOIICKHUTHUSX,
OBLIO PEKOMEHJIOBAHO yexaTh nomoil. K cojkameHuro, B HacTosmui MoMmeHT B 181
ceJe 10 CUX MOP HET JOCTYITHOIO U YCTOMYMBOIO UHTEPHETA.

N3BecteH ciyuait, korga ctyaeHTy u3 OMckoi o6sactu, nepeBHu CTaHKEBUYH,
Anekcero JlynonanoBy, ObUI0 HEOOXOAMMO 3ajie3aTh Ha Oepe3y, Ha BBICOTY 8§ METPOB,
yTOOBl CBS3BIBATBCSA C TMpenojaBaTessiMd B Zoom. Takxke, B cene Illumma
OpenOyprckoil o0nacTu, u3-3a MpoOJEeM CO CBSI3bIO JETH HE MOJy4yaldu 3a/IlaHus,
BCJICJICTBUE YEro JAemyTaT 3akoHOJaTeldbHOro cobpanus OpeHOyprckoil obnactu
MakcuM AMENUH WHUIIMUPOBA OOpAIICHUsI OT MECTHBIX JKUTEJICH B MPABUTEIHCTBO
o0nacTu, 4TOOBI JTOHECTH, YTO NUCTAHIIMOHHOE OO0yuYeHHE B POCCHUUCKOW TITyOHMHKE
HEBO3MOXHO, YYEHHKH OTCTAIOT OT MPOTrpaMMBbl U HeI0OUparoT 3HaHu# [3].

PasHble yacoBele nosica

Mmuorue cryaeHtsl, npuexapmue Ha oOydenue B Cankrt-IletepOypr, emyT
u3naneka, "Hanpumep, u3z Cubupu wim ¢ JlanpHero Bocroka. Bcem wuzBecTHO 0
pa3HUIE BO BPEMEHM, U JUIsI MHOTHX CTYAEHTOB 3TO OKAa3ajoCh CYIIECTBEHHOMU
npobnemoii. Hanpumep, ecnmu B Cankt-IlerepOypre maper ¢ 09:00 no 16:00, To B

Xabaposcke ¢ 16:00 mo 23:00, yro sBHsSeTcs KpailHe HEeyJOOHBIM. MHOTHE yYeHbIE
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TOBOPSAT O TOJIb3€ OOy4YEHUS yTPOM, TaK KaK MO3T BOCCTAHOBHJI DHEPTHIO IOCIE
XOpOIIIETO CHA ¥ MOXET TMOTJIONIaTh 00Jiblllie HOBOW MH(OpPMAIUKU, HO Y CTYJIEHTOB C
Hanbaero Boctoka, oOyuwarommcsi B yHuBepcutetax Cankr-IlerepOypra Her
BO3MOXHOCTH M3y4aTh HOBYIO HH(OpMAIHIO B paHee BpeMs CyTOK.

Crynentka u3 Yccypuiicka (pasHuna 7 yacoB ¢ MockBoit), flna 3arypckas,
pacckasaina, YTO B €€ YHUBEPCUTETE nepBas napa HaunHaercs B 15:30, a mocnegHss
3akaHuyuBaercs B 01:50. B oauH u3 yueOHBIX JHEW NEBYIIKAa HE BbIciala padoTy C
CEMMHapa MpenoaaBaTeliio, Tak Kak Monpocty ycHyJa [4].

Taxxe cTygaeHTBI ¢ OOJBIION pa3HUIIe BO BPEMEHHU JIUIIAIOTCS CBOOOJIHOTO,
JUYHOTO BPEMEHHM, TaK Kak JIMOO HEOOXOIMMO IUIAHHPOBATH JE€Hb TaK, YTOOBI Jena,
HE OTHOCSIIUECS, K yuyeOe MOXKHO ObUIO BBIMOJHSATH B HOYHOE BPEMs CYTOK, JINOO
pa3z0upaThCsi C HUMU JHEM, HO C BEPOSITHOCTBIO YCHYTh Ha MOCHEHEN OHNIaliH-TIape.

Apnanranus npenojaBaresieid K HOBBIM HH(POPMAIIMOHHBIM TEXHOJIOTHSIM

[lepeiins Ha nUCTAaHIMOHHBIN (opMmaT OOydeHHMs], YUUTENs W TPErnoaBaTeIu
IKOJ, KoJuiemkeil u BY30B CTONKHYJIMCh C HEMalbIMU TPYAHOCTSIMHU. Y pPOBEHb
BJIaJCHUS TU(DPOBBIMU PECypcaMu JI0 SMUAEMUHN CPEAN OOTBITMHCTBA YUUTENICH ObLT
HeBbIcOK. [lo manHbIM MuHHCTEpCTBa HAayKd M BbICHIEro oOpa3oBanus moutu 20%
npenojaaBaresniel B By3ax Poccun — ato moau crapiie 65 ner. B Cankr-IletepOypre
sta mudpa cocrapugetr 25%. B nepuoa AMCTAaHIIMOHHOTO OOYYEHHS! OCYILECTBIISITh
00pa3oBaTeIbHYI0 ACSITEIBHOCTh MOKHO OBLIO TOJBKO C MOMOIIBI0 KOMITBIOTEPOB U
OPYTUX TaJKeTOB, a, KaK HW3BECTHO, ISl JIIOJEH CTapUIero MOKOJEHUS OCBOUTH
KOMITBIOTEPHBIE TEXHOJOTHUU JOCTATOYHO CII0KHO. IMEHHO 3TO BBI3BAIO MPOOIieMy B
OOILIIEHUU MEXIy MpernoAaBaTesIMU U CTYyJCHTAMHU NPHU HACTYIJICHUW NaHjaeMuu. B
CBSI3M C OTHM KakK IMEPBBIM, TaK U BTOPBIM MPUXOJUIIOCH HCKATh IPYTHUE CHOCOOBI
B3aMMO/JICHCTBUSI.

Takum oOpa3oM, MOXKHO cJenaTh BbIBOJ, uTO B Poccuu, kak U BO MHOTHX
4acTsIX MHUPa, HEe OBLIM TOTOBBI K PE3KOMY TMEPEX0/ly Ha TMCTaHIIMOHHOE 00yueHue. B
CTaTh€ TMpPEACTaBJICHbl JAIeKO HE BCEe MPOOJIEMbl MIKOJIBHOTO U  BBICIIETO

oOpa3oBaHHsI B TEPUO PACIPOCTPAHCHUS HOBOW KOPOHABUPYCHOW HH(EKIINH, HO
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OHH ABJIAOTCA OCHOBHBIMH, Ha KOTOPBIC, IIPCIKAC BCCTO, CTOUT O6paTI/ITI) BHHUMAaHHUC U

pa3paboTaTh KOMIUIEKC MEPONPUSATHH IJIsl UX PELICHUSI.
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OCOBEHHOCTH PEAJIM3AIIMM BIOKETHOM MOJIUTUKA
POCCHUIMCKOH ®EJEPALIUU BO BPEMSI TAHJAEMUMU 2020 TOJA

I'ames 3./1., I'y6:xoxoB /I.1O.

DI'BOY BO «Matixonckuii 20cy0apcmeennvlii MexHOA02UYeCKULL YHUBEPCUMEM », 2.
Maiixon, Poccutickas ®@edepayust

He cekper, 4T0 Hame rocyapcTBo - KpauHE CI0KHbIM, MHOTOKOMIIOHEHTHBIN
OOBEKT Il ONEPaTHUBHOTO M 3(PQEKTHUBHOIO pEIICHUS YIPaBICHUYECKON 3aauu
aroboro miuaHa. [1] MakposkoHomMuueckass cuUTyaluus B MHMPOBOM MacluTade
UCIIbITaJa KapAWHAJIbHbIE U3MEHEHHs B ycnoBuax nanaemun 2020 roma. COVID-19
BHEC HECOMHEHHbIE KOPPEKTHBBI B XOJ peaju3aluuu OIOPKETHON MOJUTUKU
Poccuiickoit @enepanuu. Cnoxusimecs OecnpeleNeHTHbIE YCIOBHs NOTpeOoBaIn
HCIIOJIb30BAaHUSI HECTAHAAPTHBIX HHCTPYMEHTOB JE€HEKHO-KPEIUTHON U (PHCKATBHOM
MOJIUTHKH, a TaK)Ke BOBJIeueHUs cpeAcTB DoHma HAMOHATBHOTO 0J1aroCOCTOSIHUSL.

Croutr OTMETHTH, B €CIIM paHEE POCCUKCKAs HSKOHOMMKA pPa3BUBAIACH
NOTCHIIMAIILHBIMU TeMIIaMHU, a YpPOBEHb 0€3paboTHIlbl B CTpaHe ObLT HIDKE
€CTECTBEHHOI'0, TO NOJl BJIUSHHUEM HENpeAcKa3zyeMblX (DaKTOpPOB ToAa HaHAEMUHU

6e3paboTuiia HeM30eKHO BO3pACTET. B CIOXKUBIIEHCS CHUTyalluu I€I1ecO00pa3HbIM
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OpeacTaBisieTcs OOCYXKJIeHHEe MaclTaloB H  HMHCTPYMEHTOB MOHETapHOTO U
(UCKATBHOTO CTUMYJIMPOBAHUS SKOHOMUKH.

besyciioBHo, OromkeTrHas noidThka Poccun  HEM30€KHO — IPETEpPIUT
KapJAHHaJIbHYI0 Koppekiuio. CHopMupoBaBLIMIiCS 3a MOCIEIHUE TO/IbI OOIKETHBIN
npoUIMUT, KOTOPbIN BOpodyeMm raHupoBayica U Ha 2020-2022rr., OYEBUIHO yKE B
2021 romy mnpeBpaTUTCA B JAEPUIUT C COXpaHEHUEM MOJOOHOM TEHACHLHMH Ha
OJIKalIIIe HECKOJIBKO JIEeT.

C teM, 4TOOBI OCMBICIIUTD TUCKYCCHOHHBIE MOMEHTHI POCCUNCKON OFOJIKETHOM
IOJINTUKHA KPU3UCHOT'O NIEPUOJA, IOINBITAEMCS IIEPBOHAYAIBLHO OLICHUTH BO3MOXKHBIE
MOTEPH B JJOXOJHOM YacTH Oro1eTHOM cuctembl Poccuiickoit denepanuu.

HoBoe pocturnyroe cormamenune OIIEK+, oudeBHIHO, mHWIIb OTYACTH
HUBETUPYET MpobiieMy HEPTIHOTO M30bITKA HA MHPOBOM phIHKE. Bocmombzyemcs
IPOTrHO30M aMEPUKAHCKOIO CTaTucThyeckoro areHTcTBa Energy Information
Administration, Kak MoOKa3bpIBaeT MPAaKTHUKA - HAWOOJIee TOYHO MPEICKA3BIBAIOIIETO
JTUHAMUKY 1LIeH Ha He(Th, cpeaHerooBas 1eHa Ha HedTh Mapku Brent B 2021 romy
coctaBuT nopsigka $46, Urals - $42.

Cnenyer mpusHaTth TOT (DakT, 4TO OOBEMBI JOOBIYM M OKCHOpPTAa HEPTH
(HedgTenpoaykTOB) B Onmkaiiiive ABa-Tpu roga B cuity goroopennocteit OITEK+, a
TAaKK€ TOJ BIMSHUEM HHM3KOIO BHEIIHETO W BHYTPEHHEIO CIpOca OLIyTUMO
cHu3ATCA. Jlaxke ecliv MPUHATh OTHOCUTEIIBHO ONTUMUCTHYECKOE MPEANOI0KEHUE, C
Y4ETOM MPOrHO3a CIPOCa HAa MHPOBOM PBIHKE, a TaKXe JOTOBOPEHHOCTEN
roCy/apCTB, OSKCIOPTUPYIOIIUX HEPTb, O TOM, 4UYTO J00bIYA M  OIKCIOPT
yrieBoJopooB B Poccuiickoil ®enepaiuyu CHU3UTCS B cpeaHeM Ha 5%, HeNb3s
3a0BIBaTh COKpPAILIEHUHU CIPOCa Ha JAPYTUe TOBAPBl POCCUHCKOI SKCIIOPTHOM TPYIIIIBI
B YCJIOBUSIX 0’KMJIAEMOTO CIajla MUPOBOW SKOHOMHUKH 110 5%.

K cOBOKyNHOCTH Tak Ha3bpIBa€MBIX «IIOKOB)», KOTOPBIE MCHBITAJIa YKOHOMHKA
Poccuu B 2020 romy, MOKHO OTHECTH MaJIeHUE IIeH Ha HE(PTh, CIaj IKCIOPTa, OTTOK
Kanurasna, BBEJEHUE PEeKUMa MU30JSLMU U Hepaboyero BpEeMEHHU B ampelie Mecsile.

JlaHHBIE OOCTOSITCIHCTBA IIOBJICKIM 3a COOOH W COKpallleHHe O0bheMa BaJOBOTO
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BHYTPEHHEr0 Ipoaykra A0 5%, 4TO, B NPUHLHIIE, COIIOCTABUMO C IPOTHO3aMHU
KpyHHEeHIero  MexayHapoaHoro  ¢uHaHCcOBOro  konriomepara  Citigroup,
npeanoyioxusiiero cnaj Ha 4,6%, U MEXIyHApOJHON KOHCAJTUHIOBOM KOMIIAHUU
McKinsey, orpanuuuBInei CBOW MPOTHO3 crajga paMkamu ot 3,8% mo 10,2%.

Hekoropble #3 BbIlIE YHNOMSHYTBIX «IIOKOB» POCCHICKas 3KOHOMHKA
ucneitana eme B 2008-2009 rr. M eciim Bo Bpemena kpusuca 2008 roma neHsl Ha
He(dTh pyxHyIu Ha 35%, To manaemus 2020 roga B MporHo3e MOBJIEKIA 3a COOOM
roJ0BOM craja Ha ypoBHE 53%.

Opnnako, BIMAHHME TAJEHUS IIeH Ha He(Th, CHaaa POCCUUCKUX HKCIIOPTHBIX
MOCTaBOK M OTTOK KamuTala B pe3yJbTaTe OKaXeTCs B TPU pa3a MEHbIE, YEM BO
Bpemsi kpuszuca 2008 roma (B OTHOCHUTENBHOM SKBUBAJIEHTE 3TH MapaMeTphl
onenuBaotca B 4-4,5% B 2021 romy B mpotuBoBec 13% B 2009 romy). Oto
O0OBSACHAETCS MEPEXOJAOM K PEXUMY ILIABAIOIIEr0 OOMEHHOI0 Kypca, COXPaHUBIIUM
MEXIyHApOJHYI0 KOHKYPEHTOCHOCOOHOCTh W TO3BOJIMBIIMM M30€KaTh BBICOKHX
NEBAJIbBALIMOHHBIX OXUIAHUW M, KaK CJIEICTBHUE, BBICOKOW CTOMMOCTH 3a€MHOTIO
KaluTajla 10 NPUHIUIY NapuTeTa MPOLEHTHBIX CTaBOK. HemamoBaxkHas poib B
BOIIPOCAX CMSTYEHUS BIIUSHHS HETaTUBHBIX BHEUIHUX «ILIOKOB» OTBOAUTCSA U
MIPAaBUTEIILCTBEHHONW OIOJKETHOW TOJUTUKKA KOHCEPBATHUBHOM HAIpPaBJIECHHOCTH.
bnaronaps HakoruieHHbIM cpenctBaM PoHAa HALMOHAIBHOIO OJAroCOCTOSIHUS H
CPaBHUTEJIBHO HEBBLICOKOMY 00BEMY OIOJIKETHBIX 3aUMCTBOBAHHUM CTAJNIO0 BO3MOYKHOMU
aKTUBHas (pUCKabHas pPEaKIus Ha MaHJAeMUNHBINA KpU3KC.

[IpennonoxurenbHo BBedeHHble B 2020 roay peXuM U30ISALUM U
KapaHTUHHBIE MEpbI YCYTYyOsT ClajJi pOCCUHUCKON IKOHOMHKH elie Ha 2-2,5%. Takum
0o0pa3oM, eciau B JOKPU3HCHBIE BPEMEHA POCT POCCUMCKON 3KOHOMUKH OIIEHUBAJICS B
1,5-2%, TO B pe3ynbTaTe KOMIUIEKCHOTO BO3JCHCTBUS «IIOKOB», KOTOPBIE
poccuiickas SKOHOMMKa wucnbitana B 2020 romy, cmaa BHYTPEHHETO BallOBOI'O
IPOJYKTa COCTaBUT Mopsiaka 5%.

B ycrnoBusiX MpakTUYECKOro IMOJHOTO OTCYTCTBHSI JIOXOJOB, OCOOEHHO B

Ham0oJIee UCTIBITABIINX «IIOK» BO BpeMs manaeMun 2020 rosia oTpaciisx S3KOHOMUKH
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BO3HUKAET peajbHas yrpo3a MacCOBOIO BbIXOJa HEOOJbIIUX (PUPM, HE HMMEBUIMX
pPE3EpBOB, C OTPACIEBBIX PHIHKOB, UTO, OE3yCIIOBHO, IOBJIEYET 3a cO0O0Hl pa3phiB
MIPOM3BOJICTBEHHBIX CBSI3€H, pOCT YPOBHA 0€3pabOTHIIbI, YBETHNUYEHNE OCTHOCTH.

[TpakTHuecku Bce pa3BUThIE CTpaHbl B MUPE MPEANPUHSIN OecIpeleIeHTHbIE
0 CBOEMY COJACpXAHUIO MW  MaclitabaM  aHTHKPU3UCHBIE  [POTrpaMMBblI,
MO/IPa3yMEBAIOUINE LIENbI KOMIUIEKC HETPAJAULHMOHHBIX (DUCKAIBHBIX U JICHEKHO-
KPEAUTHBIX Mep. B OOJbIIMHCTBE CTpaH MAaKeThl TI'OCYNApCTBEHHOW MOAJEPIKKU
HaceJeHUs] U NpeIPUHUMATENBCKON Cpelibl MpeBbICUIN 5% BajIOBOr0 BHYTPEHHETO
pojyKTa, a, Harpumep, B CIIIA u BoBce coctaBuiu 6oiee 10% BBIIL. Ycpennennas
JoruKa (OPMHUPOBAHUSA AHTHUKPU3UCHBIX MPOrpaMM B Pa3BUTHIX CTaHaX CBEJIAch K
00eCredeHnI0 KOMIUIEKCHOM MOAAep KN OM3Heca U rpaxaaH B TpeOyeMbIX 00beMax.
A yHHUKaNbHBI XapakTep Yrpo3 JIelaeT SKOHOMMUYECKH BBITOJHBIMU, & HE IPOCTO
HEOOXOJUMBIMUA MEPbl MO KYNUPOBAHMIO HAa KOPHIO OCHOBHBIX MEXaHU3MOB
IpOpacTaHusl KpU3Kca BO BCE OTPACIIA SKOHOMUKH r'OCYy1apCTBa.

B oTiinunm ot pa3BUTHIX, pa3BUBAIOLIUECS CTPAHbl ObUIN BBIHYXACHBI IPUHATD
Kyga Oosiee CKPOMHBIE AHTHUKPU3HCHBIE NPOrpaMMbl B BHJAY MEHbBLIET0 00bEMa
TpeOyeMoi NOAAEPKKH U OTPaHUYCHHBIX BO3MOXHOCTEN (PMHAHCHUPOBAHUSI.

3aiaBasich BOIIPOCOM, a KAKUM K€ MOKET ObITh MaKeT aHTUKPU3UCHBIX MEp B
Poccuiickoii @egepauuu ¢ yderoM (DUCKAIBHOrO TMOTEHUMAada M HACYUIHOM
HOTPEOHOCTH, MOKHO MpeAyrajarh HeoOXOJUMOCTh IIMPOKOTO0 KOMILIEKCAa Mep IO
HNOJJIEP)KKE POCCUICKON SKOHOMHUKH, OOYCIOBJIEHHOTO COYETAHHEM €€ «IIOKOBY.
Onuu Mepbl OyIyT OpPHUEHTUPOBATHCS HA KOMIICHCALIMIO CIIpoca, JApyrue OyayT
OKa3blBaTh aJIPECHYIO MOAJEPKKY OTpaciieil SJKOHOMUKH U HACEJIEHUs, UCTIBITaBLINX
Ha cebe BozneictBue kpusuca 2020 roma. B nmaHHOM acnekTe 1enecooOpa3HbIM
IPECTABISIETC HCIOJB30BaHUE psJla KaHajIoOB. OJTO M CMATYEHHUE JEHEKHO-
KPEIUTHOM MOJIUTUKH 3a CUET MOKYNKU FOCYNapCTBEHHBIX OOJUTALMN M CHUXKEHHUS
KJIFOUEBOM CTAaBKH, 3TO U IIPENOCTABIECHUE TOCYAAPCTBEHHBIX TAPAHTUI 110 KpEAUTaM,

9TO U BBCACHUC PACCPOUCK 11O HAJIOTOBBIM ILNIATCIKAM U O6CHY)KI/IBaHI/II-O KpCAUTOB.
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Bo riaBy yrina BcTanu 3ajjaud MO MPEJOTBPAIICHUIO BBIXOJA C OTPaCiEBBIX
PBIHKOB OOJIBIIIOTO KOJMYECTBA B MPHUHIUIIE >KM3HECTIOCOOHBIX MaJIbIX U CPEIHUX
CyOBEKTOB TPEANPUHAMATEILCTBA BO M30€KAHME MACCOBBIX  COKpPAIICHHMA
COTPYIHUKOB W JJI1 OKa3aHWs (DUHAHCOBOM TIOMJICPKKH POCCHUUCKUX TpaxiaH,
ocTaBiuxcs Bo Bpems nangemun 2020 roga 6€3 HCTOYHUKOB J10X0/1a.

MuHuManeHO TpeOyemblid JUIsl peaju3allMd aHTUKPU3UCHOM MNpOorpaMMbl Ha
2021 rox oOBeM ¢UCKATBHBIX MEp MOXXHO OIeHUTh mopsaka 3-4% BajgoBOTO
BHYTPEHHETO MpoayKTa. J[aHHbIE MEpbl HAIIUIM CBOE OTPaKECHUE B BUJIC CHUKCHHS
HAJIOTOBOW HArpy3KH M JOMOJHUTEIBbHBIX OFO/DKETHBIX pacxojnoB. Ilpu aTom Goiee
MPEANOYTUTENHHBIMU SIBIIIIOTCA HanOoJee pealucTUyHble U 3(P(HEKTUBHBIE MEPHI.
Tak, B YCIOBHSIX OIPAaHHMYEHHOCTH PECYpPCOB BEChbMa CIIOPHBIM  BBITJISIEIIO
MPEJIOKEHUE O BBbIAAYE OINPENCICHHOM CyMMBbI BCEM POCCHICKUM TpakaaHaM,
MOATOMY Takas T[OMOIIb ObUla OKazaHa aJpecHO, HauboJiee HYKIAIIMIUMCS
KaTeropusiM HaceJICHHUS.

C TOuKM 3pEeHHS COIMOCTABJICHUS HEOOXOJAMMBIX MEP MOIJACPKKH POCCUUCKOM
SKOHOMHUKH C peajJbHBIM IIOTEHIIMAIOM UX (DUHAHCUPOBAHHUS MOXKHO OTMETHTH
MapaJoKCAIbHOCTh CUTyalMu. Tak TpsAMbIE TOCYJapCTBEHHBIE pacxoibl Ha
nojAepkky skoHOMUKM B 2020 romy ObLIM 0OBsSIBIEHBI B guamnazone 1-1,5%
BAJIOBOIO BHYTPEHHETO MPOJYKTa, & 3TO OKa3ajloCh MOYTHU B JIECATh pa3 MEHbIIE
obbeMa CpeacTB, HakoIiIeHHOro mo cocrosHuro Ha 01.04.2020 r. B Donpae
HanuoHaybHOro 6sarococrosiHus (11,5% BanoBoro BHyTpeHHEro npoaykra wiu 12,9
TpiH. pyOiei). B maHHOM  KOHTEKCTE  IIeJIECOOOpa3HBIM  MPEJICTABIISICS
NepBOHAYAIBHBIA pacyeT JUKBUJIHOTO oO0beMa cpeiactB PDoHJa HaIMOHAJIBHOTO
0JIarOCOCTOSTHUSL C TOCJIEMYIONUM BBIYETOM U3 00mero oobema (oHIA CyMMBI
HEJTMKBUIHBIX CPEJCTB M CpelcTB Ha TMOKynky CoOepbanka Poccuu. Ilocne Takux
MaHUMYJIAIUA 00beM CBOOOJHBIX cpeiacTB (oHma coctaBuia Obl 8% BaJloBOro
BHYTPEHHETr0 IIPOAYKTA.

Kpome Ttoro, HeobxomumMo ydecTh  HEOOXOJUMOCTb  KOMIICHCAIIUU

npeacrosumx B 2021 rogy morepb OFOMKETHBIX TOXOAOB. A OOJKETHas cCUCTEMa
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Poccuiickoit denepanuu MOKET HeIOCUUTaThCs OkKono 7,1 TpiH. pyoneit (6,3%
BaJIOBOTO BHYTpPEHHETO NpoaykTa). C ydyerom Toro, uto 2,1% BanoBOro BHyTPEHHETO
MPOJyKTa JOJHKHO OBITH HampaBieHO B DOHJ HaUHMOHAIBHOIO OJaroCOoCTOSHHS,
TOJIbKO JUIsl BBINIOJHEHHUs IUIaHAa MO TOCYyJapcTBEHHBIM pacxogamM B 2020 ronay
HE0OX0AMMO OBUIO M3bICKaTh cpenctBa B oObeme 4,2% BaloBOro BHYTPEHHETO
npoaykra. [Ipu aToM Henobop HedTerazoBbix 10x0A0B (1,5% BanoBOro BHyTPEHHETO
IPOJYKTa) MO 3aKOHY JIOJDKHO aBTOMAaTUYECKH KOMIIEHCHUPOBATHCS 3a CUET CPEJICTB
®oHsa HaMoHaNbHOro OnarococtosHus. [Ipoune morepu K KOMIEHCUPOBAHUIO 32
CUeT cpelCcTB (oHJ1a OFOIKETHBIM 3aKOHOAATEIBCTBOM HE IIPEyCMOTPEHBI.

B ycnoBusix cioxuBlIelcss BO BpeMs MaHAEMHHM CUTYyallMd HU COKpalleHUE
pacxo/0B COLMAIBHBIX BHEOIOKETHBIX (DOHIOB, HU, TEM 0OJee, CEKBECTUPOBAHMS
denepanbHOro OrOKETa MPEJACTAaBUTh HEBO3MOXKHO. TakuM 00pa3oM, BCTAET BOIIPOC
00 HCTOYHMKAX BO3MEILIEHHUS MPABUTEIHLCTBOM BBINAJAIOMUX HEHE(PTEra3oBbIX
dbenepanbHbIX J0XO0A0B, 4TO coctaBmwio mopsiaka 0,8% BamoBOro BHYTPEHHETO
IPOJYKTa, a TAKXKE COLUaIbHBIX B3HOCOB (0,5% BajoBOro BHYTPEHHETO MPOIYKTa).

[Totepu OrOJKETHBIX A0X0M0B CyObekTOoB Denepaluu OLEHHUBAKOTCA Ha
ypoBHe 1,5% BasioBOro BHyTpeHHero npojykra. Hanbonee nmocrpanaBuine peruoHsl
noyyyar MoOJAEepKKy U3  (QenepanbHoro Oromkera. OcraBumivecs MOTEPH
pErvOHaIbHbIE BJIACTU OYIyT BBIHYKIEHbI (PMHAHCHUPOBATh 3a CUET COOCTBEHHBIX
PE3epBOB U 3aMMCTBOBAHUH, a TAKKE MyTEM ONTUMHU3ALMHI PACX0JI0B OIOIKETOB.

CyMMapHO, Ha KOMIIEHCALMIO BBIMAJAIOMNUX OIOKETHBIX TOXOIOB MOXET
norpeboBaThcsi OkoJio 3,5-4% BaJIOBOrO BHYTPEHHETO MpOIyKTa. J[aHHBIE mOTepH
IUTAHUPYETCS BOCIOJIHUTD 3a cueT cpenctB DoHa HAIMOHATBHOTO 0JIar0COCTOSHUS
U ITyTEM JOMOJHUTEIIbHBIX 3aMMCTBOBaHUH.

BeposiTHO, 4TO HEAOMOCTYIUIEHHE OI0JIKETHBIX JOXO0A0B OyAET MPOUCXOIUTh U
B MOCIENyIoUMe 3a mnaHjaeMuend rojpl. PocT OOKETHBIX J0XO0JI0B MOCTENEHHO
BOCCTAHOBUTCS, OJHAKO, TEMIIBl 3TOr0 pocTta OyAyT YCTOHYMBO OTCTaBaTh OT
NPEKHUX MPOTHO3HBIX pacyeToB. Takum 00pa3oM, 00bEM BajJOBOTO BHYTPEHHEIO

npoaykra B 2021-2022 rr. BEpOATHO OKa)XETCS HUKE ITPOTHO3HOTO 3HAYEHUs Ha /-
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8%, 94TO TOBJIEYET HEIOMOCTYIUICHHE HEHE(PTETra3oBBIX J0X0JI0B B o0beme 2-2,5%
BAJIOBOI'O BHYTPEHHETO MPOAYKTa KaxAplil rod. IIoCKoJIbKYy NpeBBIIEHUE IIEH Ha
He(Th Hax 0a30BOM IEHOW OFODKETHOTO TpaBWjla TMPEICTaBIACTCS B yKa3aHHOM
NEepUoAEe MAJIOBEPOATHbIM, TO W @OHA HAUMOHAIBHOTO  OJAroCOCTOSHUS
MOTIOJIHTLCS HE OYET.

HemanoBaxubiM siBisieTcst TOT (akT, YHUKAIBHOCTh MAHJIEMHHU COCTOUT B €€
HEMpPeICKa3yeMOCTH U CIIOCOOHOCTH MONTH IO CBOCOOPAa3HOUM TPACKTOPHUH. A TIOTOMY
MPOIIECC BOCCTAHOBJIEHUS PKOHOMHUUYECKON aKTUBHOCTH CYOBEKTOB XO3SMCTBOBAHMS
MOKET 3aTSHYTbCSI HAa HEONpEAECICHHOE BpeMs [2], Takke Kak W peaHuMallus
He(TSHOTO PhIHKA, MYCTh Jla)ke YacTU4YHas. B yCJIOBUSX BHICOKON HEOMpPEAEICHHOCTH
0c000 BaXXHBIM NPEACTABISETCS COXPAHEHHE HEMPUKOCHOBEHHOCTH HEKOEH J0JIH
cpenctB PoHIa HAIMOHAIBHOTO OJIAr0COCTOSIHUSA, 00BEMOM MUHUMYM 3% BaJOBOTO
BHyTpeHHero npoaykra. CoOirojeHne 53TOro TMpUHIMIA B COBOKYIMHOCTH C
nonoaHUTeNbHON TpuObUTbI0 [{enTpanbroro banka Poccun ot npogaxu CoepOanka
Poccun obecrnieunt cTpaxoBOil pe3epB ISl BBHIMOJHEHHUS PACXOJHBIX 00s3aTENIbCTB
denepansHOTO O10KEeTa B 2021-2022 romy.

B cnywae ecnu mpaBUTENbCTBO MPUHSIIO OBl PEIICHHE O TOKPBITUU TOTEPh
OIOJKETHBIX JOXOJO0B 3a cyeT cpeiactB PDoHAa HAIMOHAIBHOTO O0JarocoCTOsHUS,
COXpaHMB 3anac cpenctB (onnaa nopsaka 3% BagoBOro BHYTPEHHErO MPOJAYKTa, TO
Ha peanu3alnuio (UCKAIBHBIX MEp AHTUKPU3UCHOM MpOrpaMMbl OCTajIoCh Obl
u3bIcKaTh He Oosiee 1,5% BajoBOro BHYTPEHHETO MPOIYKTA.

CTout OTMETUTH, YTO MPUBEAECHHBIE HAMU YMO3aKIIOUEHUSI HE OrPAHUYUBAIOT
MOMOIIlb POCCHUICKOM HSKOHOMHUKE JIMIIb CBOOOJHOM cymmon cpeactB Donjaa
HAIMOHAIBHOTO OarococtosiHus. JlomomHUTENbHOE (PMHAHCUPOBAHUE MOXKET OBITH
U3BICKAHO M 3a CYeT IepepachpeniesieHus OIJKETHBIX PecypcoB, B YacCTHOCTH
dbenepaibHOTO U PErMOHABHBIX OFO/IKETOB.

B poccuiickoii SKOHOMHUKE €CTh M HEOCHOPHUMBIM KO3BIPb, ITPU3HABAEMBIA U
MexayHapoAHbIM BaJIOTHBIM (POHIOM B KayeCTBE BaKHEMILIEr0 KOMIIOHEHTa

(1)I/ICKaJIBHOFO IMPOCTPaHCTBA, HO3BOJIAIOLICIO IIPOBOAWTH AKTHBHYIO 6IOI[)KCTHYIO
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AHTHUKPU3UCHYK) TIOJMTUKY, — HHU3KHA yPOBEHb T'OCYAApPCTBEHHOI'O JOJITaA.
HeGonpmioit  o0beM  rocyJapCTBEHHOTO  JOJTa  MO3BOJUT  POCCHICKOMY
MPABUTENIHCTBY O€3 JIMITHUX OTMACEHUH MOIpPHIBA MAKPOIKOHOMHYECKOW CUTYAIHH
YBEJIMYUTh MACIITA0BI 3aMMCTBOBAHUH.

B cloxuBIIUXCS ~ AKCTPAaOpJMHAPHBIX  YCJIOBHUSIX  LIeJeco00pa3Hoi
npenacrasisiercss nokynka LlenTtpaneHbiM  bankoM Poccum  rocynapcTBEHHBIX
oOJuraiuii, YTo MOBJIEYET YBEIUUYCHHE JIEHEXKHON samuccun. OaHAKO BPS JIM CTOUT
0XKHUAaTh U30BITOYHOTO POCTAa UHQIISAIMU NPU COKPAILIEHUH BHYTPEHHETO CIpoca.

[TogpiTOKMBasi ~ BBIIIE  CKAa3aHHOE,  IEJIECOO0Pa3HBIM  TMPEICTaBISAETCS
pacuiipeHre aHTUKPU3UCHOM MpOrpaMMmbl 3a cUeT (PUHAHCUPOBAHUS U3 CPEICTB
@doH/1a HAIMOHAIHHOTO OJATOCOCTOSIHHS, a TAK)KE C WCIIOJIb30BAaHWEM BHYTPEHHUX

PE3CPBOB PCTHUOHAJIBHBIX 6I-0I[}KCTOB " BBIITYCKA I'OCYAapCTBCHHOT'O O0JITa.
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COVID-2019 - T'O1 IIAHAEMHHA
JJIA NPEANTPUATUN TMITEBOU NTPOMBIINJIEHHOCTHA

3amyaa B.C., Ky3asakuna 10.A.

OI'FHY « ®HI] nuwesvix cucmem um. B.M. I'opbamosa» PAH,
2. Mockea, Poccuiickas @edepayus
B Hacrosmiee BpeMs 4YENOBEYECTBO CTAJIKUBACTCS C ONACHOM JUISl KU3HHU
uHpekmonHbIM 3aboneBanueM COVID-19, BbI3BaHHBIM HOBBIM KOPOHABHPYCOM
SARS-CoV-2. MHorue crpaHbl BBENM MOJHYI WM YACTUYHYK) H3OJSALHIO IS
YMEHBIIICHUST OBICTpON mepenaun Bupyca. [lanmeMusi 3HaYUTENBHO yAapuia IO
MHUPOBOM HSKOHOMHUKE U TJOOATbHOMY 3JpaBOOXPAHEHHIO, B CBS3U C YEM
OOJBIIMHCTBO OpraHu3aluid ObUIM TMOJHOCTBIO 3aKPBITHl HW3-32 BBEJCHHBIX

PABUTEIBCTBEHHBIX OrpaHuueHuid. [Ipu 3TOM (QyHKIIMOHUpPOBAHHME MPEANPUITHIA
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NUIIEBOM MPOMBIIUIEHHOCTH  BBUIY oOecrieyeHus MPOJIOBOJILCTBEHHOM
NOTPeOHOCTH HACEJICHUS B YCIOBHUAX MAaHIEMHUH He TIpekpaianocs1,2,3].
Bcemupnas ~ opranumzamus — 3apaBooxpanenuss  (BO3)  paspaborana
pEeKOMEHAAUUU Il NPEANpPUATHUA MNUIIEBOM MPOMBIIUIEHHOCTH B OTHOIIEHUU
BBEJCHUSI MPEBEHTUBHBIX M KOHTPOJBHBIX MEpP YCTOMYMBOCTH U HEMPEPHIBHOCTH
npou3BoJicTBa. JlaHHBIE Mephl HaMpaBJCHbl Ha 3allUTy TEepcoHajga oT
pacnpoctpanenus COVID-19, nogaepkanue 310pOBbsS pabodeil CHJIBI, a TaKkKe

BBISIBJIEHUE M OTCTpaHEHUE OT pabOThl 3a00JEBUINX COTPYIHUKOB (Tabiuua 1).

Tabnuya 1
Pexomenmarmu BO3 niig npeanpusiTuii MAIEeBO NPOMBIIIJIEHHOCTH.

[IpenorBpamenue pacrnpoctpanenus COVID-19 na pabouem mecre:

-TiepcoHal, paboTaloluil B MOMENICHUSIX, B KOTOPBIX MPOUCXOAMT MPOU3BOJCTBO MUIIEBBIX
MIPOJYKTOB, JOJKEH ObITh CHA0KE€H MMCbMEHHBIMH WHCTPYKLMSIMH O MEpax NpeAoTBpallleHus
pacnpoctpanenuss COVID-19;

-[IpOTpamMMbl  IIPEJIBAPUTENBHBIX MEPONPUATUN JOJKHBI OOECIEUUTh HEJOINYyIICHHE B
MOMEIIIEHHUS, B KOTOPBIX MPOUCXOAUT MPOU3BOJCTBO MUIIEBBIX MPOIYKTOB, WHOUIIUPOBAHHBIX
COVID-19. Takxe DOHKHBI BKIFOYATh PyKOBOJICTBA IO 00phOE ¢ 3a001€BaeMOCTRIO TIEPCOHATIA
Ha TMPOU3BOJCTBE. B JaHHOM PYKOBOJICTBE MPUBEIEHBI MHCTPYKIHMHU MO WH(GOPMUPOBAHUIO O
00JIe3HH COTPYJHUKOB U TIOJIMTHKA BO3BpAllleHUs COTPYAHMKOB Ha paboTy Tocie
BbI3JIOpOBIIeHUA. [Insi mepcoHana cieayeT NpPOBECTH HWHCTPYKTaX IO HCIOIb30BaHUIO U
COOJIIOJICHHIO TAaHHBIX HHCTPYKIHUH.

Hannexaias rurmneHudecKas IMPAKTHKa IIEPCOHAJIA BKIIKOYACT CJICAYIOLICC:

- Ha/JIeXalllyl0 TUTHEHY PYK — MBITbE€ C MBIJIOM M BOJOH B TeueHue He MeHee 20 cekyH[ (B
COOTBETCTBUHM ¢ pekoMmeHpanuen BO3);

- YaCTOE€ MCIOJIb30BaHUE JAE3UHPUIMPYIOLINX CPEICTB AJIs PyK Ha COUPTOBOM OCHOBE;

- HaJUIeXalllyl0 TUIMEHY JAbIXaHus (MPUKPbIBATh POT M HOC MpHU Kallle WM YUXaHWU;
YTUIN3UPOBATh CaJ(ETKU U MBITh PYKH);

- 4aCTyI0 YMCTKY/Ae3UH(pEKInI0 pabouyux MOBEPXHOCTEH U MECT BEPOSATHOIO KOHTAKTa, TAKUX
KaK JIBEpHBIE PYUKU;

- UCKJIIOUEHHE OJIM3KOro KOHTAKTa C JHUIAMHU, Y KOTOPBIX UMEIOTCSI CUMIITOMBI PECITUPATOPHOTO
3a00JIeBaHNUs, TAKUE KAK Kallleldb U YMXaHUE.

Hcnonb3oBaHue OJHOPA30BLIX IICPIYATOK:

-pa0OTHUKH THUIICBOW MPOMBIIUICHHOCTH MOTYT HCIIOJIb30BaTh MEPYaTKHA, HO MX HEOOXOIMMO
4acTO MEHSTh, & PYKH CJIEIYET MBITh MPU KaXJIOM CHITHH U CMEHE IePYATOK;

-MepYaTKu HEOOXOAMMO MEHSATH ITOCIIC BBITIOJHEHUS JCHCTBHM, HE CBSI3aHHBIX C IMHUIICBBIMU
MPOAYKTAaMH, TAKHX KaK OTKPhIBAHUE/3aKPBIBAHKE JIBEPCH BPYUHYIO U OTIOPOKHEHHE MYCOPHBIX
0aKoB;

-paOOTHUKH TUINEBOW MPOMBIINUICHHOCTH IOJDKHBI 3HATh, YTO HOIICHHE MEPYATOK MOXKET
MIPUBECTH K CKOIICHHUIO OAKTEpH HA TIOBEPXHOCTH PYK, IO3TOMY OYEHBb BaXKHO MBITh PYKH TIPH
CHSITHH TIEPYATOK, YTOOBI H30€kKaTh MOCIICIYIOIIETO 3arpsI3HCHHS MTUIIIH;

-paOOTHUKH MHINEBON MPOMBINUICHHOCTH IPU HOIICHUW MEPUYATOK HE JIOJDKHBI KacaThCs pTa U
rias;

-MCIIOJIB30BAaHUE OJHOPA30BBIX IEPYATOK HE SBJISCTCS 3aMEHOW MBIThS PYK B YCIOBHSX
MIPOU3BOJICTBA MHUIIECBHIX IPOJTYKTOB;
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IIpoodondcenue mabauyol 1

-BUpyc-Bo30yauTens COVID-19 MoxeT 3arps3HsaTh OAHOPA30BbIE EPUYATKH TAKUM XKe 00pa3oM,
KaKk OH TIONaJaeT Ha pyKH mnepcoHana. CHATHE OJHOPA30BBIX IMEPUYATOK MOXKET NPUBECTH K
3arpsi3HEHUIO pyK. HoleHne OmHOpa30BBIX NEPYATOK MOXKET CO3[aTh JIOKHOE YYBCTBO
0€30MaCHOCTH U TIPUBECTH K TOMY, YTO IEPCOHAI OyAET MBITh PYKH PEkKE, 4eM HE0OXO0AUMO;
-MBITBE PYK SIBIIsieTCs 0oJiee Cephe3HBIM 3aIUTHBIM OapbepoM sl MH(EKLIUH, YeM HOLICHUE
OJTHOPA30BbIX TepyaTok. [IpeanpusTHs NHUIIEBOW MPOMBIIUICHHOCTH JOJDKHBI 00ECTIeYHTh
HaJUIeXKAINe CAHUTApPHBIE YCIOBHS M TPOMHCTPYKTHPOBATH IIEPCOHAT O HEOOXOJMMOCTH
TIIATEJIBHO U YaCTO MBITh PYKH;

-JUT MBITBSI PYK JIOCTAaTOYHO OOBIYHOTO MBUIA U TETION MPOTOYHOHN BOABL. Jle3nHpuuupyromue
CpeACTBa Uil PyK MOTYT MCIOJIb30BaThCS B KaYECTBE JIOTIOJIHUTEIFHOW MEpPbI, HO HE JOJDKHBI
3aMEHSAThH MBITBE PYK.

CobumroieHne GU3NIECKOW TUCTAHIIMHA HA paboueM MecTe:

-pacroiokeHre paboynmx MeCT B IIAXMAaTHOM TMOpPSAKE MO 00e CTOPOHBI MPOU3BOJCTBEHHBIX
JVHHAA TaKUM 00pa3oM, 4TOOBI COTPYHUKH HE HAXOWINACH JIUIIOM JPYT APYTY;

- obecrieueHUE COTPYTHUKOB HEOOXOIUMBIMU CpEICTBaMU WHAMBUAyanbHON 3ammTel (CU3),
TaKMMH KaK MAaCKH U1 JIMIA, CETKU JJIsI BOJIOC, OJTHOPA30BBIE MEPUYATKHU, YUCTAsA CIEHOASKIA U
paboyast 00yBb ¢ Heckonb3sield mnomomBoi. Mcmnonb3oBanne CU3 m0KHO cTaTh OOBIYHOM
MPAKTUKOW B 30HAX MOBBIIMICHHOTO PUCKA B MOMEMIEHUAX MNPEANPUATHH, TIE€ MPOU3BOIATCS
TOTOBBIE K YNOTpeOJIeHHI0 muileBble mpoaykTel. Eciam mepconan ucnomszyer CU3, mMoxHO
YMEHBIIUTh JUCTAHITUIO MEKYy paOOTHHUKAMU;

- YBENIMYCHHUE AUCTAHIIUU MEXAYy paboYrMMH MECTaMM, YTO MOXKET COMPOBOXKIATHCS CHIKEHHUEM
CKOpPOCTH MPOU3BOACTBEHHBIX MPOLIECCOB;

- OrPaHMYEHHE KOJMYECTBA IEPCOHAJIA B 30HE MPOU3BO/ICTBA MUILIEBBIX MPOAYKTOB;

- 00beIMHEHHE TIepcOHalla B paldoyuWe TPYNNbl WIA KOMaHIbl, 4YTOOBI OTPAaHUYHUTH
B3aUMOJICVCTBUE MEXKAY I'PYIIAMH.

CTaHI[apTI)I pa6OTLI CTOJIOBBIX OOJIXKHBI BKJIFOYATh B ceOs CJICOAYIOIMC MCPOIIPUATHA:

-COOJIIOZICHNE COLMAIBHOIO JUCTAHLUPOBAaHUS HE MeHee 1 MeTpa MEXIy COTPYIHHKOM
CTOJIOBOM M IpyTMMU paOOTHUKAMHU, B TOM YHCJIE€ IPU OpraHU3aL[MHN paccaJkil paOOTHUKOB;
-ruOkuii rpaguk paboThl MepcoHalla U MEepEephIBOB B paboTe Ui COKpPALICHUs YHCICHHOCTU
IepcoHasa B CTOJIOBOM OIHOBPEMEHHO;

-OrpaHMYEHHE, HACKOJIBKO 3TO BO3MOKHO, HEOOSI3aTENbHBIX (PU3NYECKIX KOHTAKTOB;
-BH3YaJbHO JIOCTYNHBIE Ui TIEpCOHANAa HAIMOMHHAHUS O TUTHEHE pPYK W COOJIIOJCHHU
TMCTaHINH;

- YUCTKA ¥ JIe3UH(EKINS 000pyA0BaHMs, TOMEIICHUI, KOHTAaKTHBIX TIOBEPXHOCTEH H MPEIMETOB
4acTOro HCIOJb30BaHUS, HANpUMEp CTOJICUIHML, IIUIIOB, IOCYJbl, OTKPBITBIX IOJIOK
caM000CITy’)KUBaHUs, ABEPHBIX pydek[4].

OcCBeIOMJIGHHOCTh TMEpCOHAlIa U TUTHEHA SBIISIIOTCS JIByMs HauOosiee
BaXHBIMH aTpuOyTamu B 60prbe ¢ Covid-19. Ha ceropnsimnuii 1eHs mpeaAnpusTUus
NUIIEBOM  MPOMBIIUIEHHOCTH  TOJATBEPAWIM  BHEIpPEHHWE  Oojiee  CTPOTHX
TUTHCHUYECKUX TPOLEIyp BO BpeMs MAaHIEMHUH U HEOOXOIUMOCTH MPUOOPETCHHUS

OOJIBIIIETO KOJTMYECTBA JOTIOJHUTEIIBHBIX CPEJCTB MHANBU Y IbHOM 3amuThi[4,5].
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[IpoGiembl, ¢  KOTOPBIMM  CTOJIKHYJIMCh  HPEINpHUITHS  MUIIEBOU
IPOMBILIUIEHHOCTH, CBSI3aHbl KaK C 3KOHOMUYECKUMHU acleKTaMM, Tak U ¢ (aKTopaMu
cOOJII0IEHUs HaJUIeKallel TPOU3BOACTBEHHOM MPAKTHKH, B UX YUCIIO BXOMAT:

1. OrcyrcTBHE pa3pabOTaHHOTO TUTAHA JIEUCTBUN B UPE3BBIYAWHBIX CUTYAITUSIX
¢ noApoOHON MHPOPMALIMEN O TOM, KaKUM 00pa30oM Ha MPEANPUITHH ONpeaessercs
IPUOPUTETHOCTh MPEIOCTABICHUS OCHOBHBIX YCIyr, Kak QopMmupyercs pabouas
rpynna Juisi ynopasjieHuss WHGpopMalnued, KOMMYHUKALUM, OLEHKM W KOHTPOJIS
PHUCKOB.

2.CokpailleHle  BO3MOKHOCTEH  MOJHOLUEHHOW  pealn3alldl  [NpOorpaMm
BepuUKaui, TECTUPOBAHUS MUIIEBBIX IIPOTYKTOB B pe3yJipTare
nepepacupenenenus nepconana B ycnosusax nangemun COVID-19, nmepexona Ha
yZaJeHHY0 paboTy, 3200J€Ba€MOCTH U CAMOU30JISILIUN COTPYAHHUKOB.

3.Hecobmonenne Hajuiexamed rurueHndyecko npaktuku. CokpalieHue
MaciiTadOB ayJAUTOPCKUX TPOBEPOK CHUCTEM CEPTHU(PHUKALMHU, CTaI0 HPUUYUHON
CHIWDKEHHUS BBIIIOJIHEHUSI YCTAHOBJIEHHBIX TpeOOBaHUM CaHUTApUU U TMTHMEHBbl Ha
NPEANPUATHH, a TaK)K€ MOSIBICHUS HOBBIX BO3MOXXHOCTEH UIsI MOLIEHHUYECTBA.
[ToaTomMy opranuszanuu  cieqyeT pa3pabdoTaTh  MPOLELYpY IPOBEPKU OLIEHKH
ySI3BUMOCTH B OTHOIIEHUH (PasibCU(PUKALMKA TUIIEBBIX TPOJYKTOB U BHEIPUTH MEPHI
10 CMATYEHUIO 3HAYNTEIBHBIX YSI3BUMOCTEN.

4. HeocBenomineHHOCTh IepcoHana. COTPYIHMKM IPEANPUATHNA IHIIEBON
IPOMBIIIJIEHHOCTH JIOJDKHBI  4eTKO 3HaTe cumnTomel COVID-19 ¢ nensio
pacrno3HaBaHMsl OOJI€3HM Ha paHHEW CTaJuM M CBOEBPEMEHHOro oOpallleHus 3a
HaJUIeKae MEIMIMHCKOM IIOMOINBIO Ui CBEIACHUSA K MHUHUMyMY pPHCKa
nocueayomero nHpuuposanus. CiaeayeTr pa3padoTaTe HHCTPYKLUUU MO OCHOBHBIM
OpPUHIMIIAM TMTHEHBl, II0 BompocaM wucnoas3oBanuss CHM3 wu  mposectu
COOTBETCTBYIOILIEE 00yUEHHE NIEPCOHAIA.

5.HapymeHne 1enoCTHOCTM ILENOYKHA IIOCTAaBOK OCHOBHOIO CBIpbS W
BCIIOMOT'aTeJIbHBIX MaTepUaloB, CBA3aHHbIX ¢ (hanbcudukanueil. B Hacrosiee Bpems

cutyaumst ¢ ma"gemuedn COVID-19 npuBena k TOMy, YTO OCHOBHOE CBIPbE,
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WHTPEMEHThI, MaTepHallbl CTald JIMOO BOBCE HENOCTYIHBI JIMOO HAXOIATCS B
neduuuTe, B CBSI3U C YeM MPEANPUSATUS MUIIEBOW MTPOMBIIIEHHOCTH 00paIIaloTCs K
HOBBIM, HEOJIOOPEHHBIM MOCTABIIMKAM M KaK CJIEICTBUE - MOJl yTPO30W CTAHOBHUTCS
0e30MacHOCTh MPOTYKIIHH.

6. BaHKPOTCTBO MOCTaBUIMKOB, PUCK HEIIATEXKECIOCOOHOCTH, PUCK OTKa3a B
MIOCTaBKaX; pHUCK OaHKpoTcTBa mOpennpusatusa. KommanusmM — wnenecooOpasHo
OPUMEHSTh PUCK - OPUEHTHUPOBAHHBIN MOIXOJ, TO €CTh MBIIUICHHE C aKIEHTOM Ha
PUCKH, IJIS TOTO, 4YTOOBI B JajbHEWUIIEM OMNpEeAeNsITh (PAKTOPbI, BbI3BIBAIOIIUE
OTKJIOHEHHWE MPOLECCOB OT 3alUIaHUPOBAHHBIX  PE3YyJbTATOB, M BHEAPATH
MEPOIPUATUA 1O YHOPaBICHUIO, MPEeAOTBpallalOlMe WIM MUHUMHU3UPYIOIINE
otpunarensusie 3p¢exTol. [Ipu 3TOM cienyeTr oleHHBaTh BCE BEPOSTHBIC PUCKH,
Bbi3BaHHble COVID-19, ¢ mocnenyroiieid BEpOSTHOCTHIO IMPeoOpa3oBaHUsl WX B
BO3MOYKHOCTH, KOTOpbI€ MOTYT HIPHBECTH K pa3pabOTKe M BHEAPEHUIO HOBBIX
TEXHOJIOTUA W  TPAKTUK, PA3JIMYHBIX  TOJIOKUTEIbHBIX  IEpPCIEKTUB IS
yAOBJIETBOPEHUS] TOTPEOHOCTEM KOMMAHUM WIM €€ MOoTpeOuTeseil B TOM, YTO
KacaeTcs KauecTBa M MUILEeBOM Oe3omacHocTH [6,7].

Xotenock OBl Takke OTMETUTh, 4TO B ycinoBusx mangemun COVID-19
aKTUBHU3UPOBAIUCH MPOIECCH Pa3padOTKU U BHEAPEHUSI THHOBAIMH, KaK €Ille OJTHOTO
MyTH BBIBOJA NPEANPUSTUN MUILEBOM MPOMBINUIEHHOCTH U3 Kpusuca. OAHUM U3
Croco0OB ajanTaliy SIBJISETCS NEpexo] K aBTOMATU3ALMHU TMPOU3BOJCTBEHHBIX
MpOIIECCOB, KakK croco0a paspenieHusi MpoosieM, CBS3aHHBIX CO CHUXKEHHUEM
KOJIMYECTBAa MEpPCOHANa W HEOOXOAMMOCTHIO OOECICUYECHHS NJisi HUX CIEIHUATbHBIX
yCJIOBUM U3-3a KOpOHOBUpYca [7].

Kpusuc na pone COVID-19 noctaBun nepen MUPOM HEBEPOSITHBIE TIPOOIIEMBI.
[lumeBas oTpaciab CTOJKHYJach C HEOOXOAMMOCTBbIO OOECNedYeHUsi  CTpaHbl
MPOJIOBOJILCTBUEM B CIOKHBIX YCIOBUAX MaHaeMuu. HempepbIBHOCTD LIETH MOCTABOK
OblJJa TOJ yrpo30il, HO CHOCOOHOCTh aJaNTUPOBATHCA W THOKO MOIXOIUTH K
M3MEHEHUSIM KOHTEKCTa IOMOIJIO MOJAJIEPKaTh HE TOJBKO CTA0WIbHBIA 00bEeM

MOCTAaBOK, HO UM YCTOWYMBBIA YypOBEHb KayecTBa M OE€30MACHOCTH MHUIIEBBIX
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npoAykToB. Ha ceromHsmHuii JA€Hb 3aBOEBaHUE U MOJJCp)KaHUE JIOBEpHUS
noTpeOuTeNIel, MapTHEPOB U COTPYAHUKOB SIBISETCS KIIOUOM K ycrexy. Bo MHOrux
CTpaHaX CHUMAIOTCS OTPAHWYEHUS U BHOBBH OTKPBIBAIOTCS paboune mecta. B To xe
BpeMsI MUp €Ille He BEpHYJICA K 00bvHOMY Benenuto ouzHeca. COVID-19 3acraBun
KOMITAaHUU OILICHUTh PHUCKU W BO3MOXKHOCTHU, TIE€PECMOTPETh MPHUOPUTETHI U
CKOPPEKTHPOBATH CBOM Mpoliecchl. ['0/1 maHIeMuu IpUHEC HOBBIE PELICHUSI U OIbIT
JUISl BCEH MPOMBIIIJICHHOCTH, B TOM YMCIIC U JUJI TIPEINPUATUN MUIIEBOM OTPaCid U

OTKPBLUI I'PaHUIBI AJI X MOCIACAYIOICTO UBMCHCHUA MOJACPHHU3AlIUU.
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COVID-2019 - HOBAA IIMJIEMMUA 21 BEKA

KoncranTunoB B.B., Ko3aoBuena O.C.

Huwumckuii nedacoeuweckutl uncmumym um. 11.11. Epwosa (¢hunuan)
DPI'AOY BO «Tromenckuil 20cy0apcmeeH bl YHUBEPCUMEN,
2. Muum, Poccutickas ®edepayus

l'on nBe ThICAYM [EBATHAAUATHIA HAaBCETJa OCTAHETCS B NAMATH BCETO
HaceJIeHHs 3eMHOT0 I1apa, Kak BpeMsi TMOSIBJIICHUS HOBOTO «Bpara 4eJIOBEUeCTBaY.

Tpunuate mepBoro nexaOpsi, HakanyHe HoBoro, 2020 roma, Bcemupnas
OopraHu3alys 3[paBOOXPaHCHUS] TEPBbIN pa3 OPUIIUATIEHO O0BSBUIIA O HEU3BECTHOM
3a00JIeBaHNHU, KOTOPOE BO3HHUKJIO B KUTAaWCKOM MPOBMHLIMU XyO0d3W, a UMEHHO, B
ropozae Y xaHsb.

TpeTtbero siHBaps 3TOMY 3a00JI€BaHUIO OBLIIO MOABEPKEHO YHKE COPOK UETHIPE
B3pOCIBIX JKuTeled ropona. llepBble mNpH3HAKK, CBUIETEIbCTBYIOLIUE O
3a00JieBaHUM, TMOSBUJIMCH B MEPHOJI C ABEHAIATOrO MO JBAIIATH JIEBITOE JAeKaOps
JIBE TBHICSIYM JIEBATHAANATOTO Tojna. [lepwon mHKyOaruu mpoaoinKaics OT ABYX [0
YETBIPHAILIATH CYTOK, a JUIMTEIBHOCTh MEPHOJIa JINXOPAJAKUA COCTaBUIIA OT JECITH 10
YETBIPHAILATH CYTOK [8].

[lepBoHauanbHO CUYMUTANIOCH, YTO 3a00JIEBAaHHME BBI3BAHO YMOTPEOJIECHUEM B
ULy MOPENPOAYKTOB C IHUILEBOTO PbIHKA, € MPOAABATIUCH U JPYTUE MPOAYKTHI
KUBOTHOT'O TPOMCXOXKJCHUsI, Hampumep, 3Men. Ho mocie mpoBeleHHs aHAIU30B
CTaJ0 SICHO, 4YTO IMPUYMHA CKpBITA B JPYrOM HCTOYHUKE. ODTHM HCTOYHUKOM
oKa3aluch, kKak B ciydae ¢ Bupycamu SARS-CoV u MERS-CoV, Buubl jneTyunx
MBIIIEH, KOTOPBIE TSATOTEIOT K YETOBEYECKOMY KUJIbIO [1].

N3yyeHue TEHOMHBIX TIOCIEIOBATEIBHOCTEH BHUPYCOB, OOHAPY>KEHHBIX Y
JIETY4YuX MbILIEH, 0Ka3aJl0, YTO BUPYCHI, BbI3bIBatome 3adoneBanue COVID-19, na
JNEBSIHOCTO JIEBATH IPOLIEHTOB COBMHAAAlOT C BHpPYyCaMH JIETYy4yuX Mbliied. Kpome

JeTYyYuX Mblled, enié OJHUM pe3epByapoM MOTYT OBbITh M MIICKONHTAIOIIME,
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KOTOpbIE THUTAIOTCA MMM, a B JalbHEUIEM pachpocTpaHeHHue WHOEKIUU UAET U
cpenu moaeu [2].

CenpMoOro siHBapsi JBE ThICAYM JBaguaroro rojga ydensimu [llanxaiickoro
KIIMHAYECKOTO IIEHTpa 0011eCTBeHHOTOo 3paBooxpaneHus u [1Ikomnbr 061ecTBEHHOTO
3IpaBOOXpaHEHUs1 Obljja YCTAaHOBJEHA IMOJHAs TE€HOMHAs MOCJIEe0BATEIbHOCTD
UCTOYHMKA 3a0oneBaHus. VMM oka3zajics HOBBIM IITaMM KOPOHAaBUPYCA, KOTOPBIM
BpeMeHHO ctanu  HasbiBaTh 2019 Novel coronavirus (2019-nCoV). DxcrnepTsl
BceMupHO# opraHusanuu 34paBOOXPAaHEHUS CUYUTAIOT, YTO JAHHBIM LITaMM BHpYyCa
JI0 TOTO BpEeMEHU HE ObUT UJIEHTU(DHUITPOBaH.

CBo€, craBmiee pacnpocTpaH€HHbIM, Ha3zBanue COVID-2019, HoBoe
3aboneBanue momyumio 11 despans 2020 roma, a BUpPYC, BBI3BIBAIOIINNA JAaHHOE
3aboneBanue, 61 nepeuMenoBad B SARS-CoV-2 [8].

KoponaBupycHas HMH(pEKIHs — 3TO OCTpO€ BUPYCHOE 3abojeBaHue, MpHU
KOTOPOM OOJIbIIIE BCEr0 MOPaXKAIOTCS BEPXHUE IbIXaTelIbHbIE MyTH. McTouHMKOM
nopaxxeHus sisnsgercss PHK-conepskamuii Bupyc u3 poga Betacoronavirus cemericTBa
Coronaviridae [2].

Onunemusi, Bo3Hukmas B 2019 roay, craia TpeTbeil, BO3HUKIIEH O MPUYUHE
KOPOHOBUPYCOB. JIB€ mpeapiAymiie — 3TO DSOUAEMHUS TSKEIOTO  OCTPOTO
pecniupatopHoro cunapoma, Bbi3BaHHasi SARS-CoV. Ha tepputopum Poccuum 310
3a0oieBaHME  HaA3bIBACTCS ~ ATUNUYHOM  TMHEBMOHHMEW. Bropas  snupemus,
MIPOJOJDKAIOIIASICA B IEPUOJ C JIBE THICAYM JBEHAAUATOrO TOJa JI0 HACTOSIIETO
BpEMEHH — OJOUAeMHUs  ONMKHEBOCTOYHOTO  PECIHPATypPHOTO  CHHIPOMA,
Bo3HUKaromas no npuunHe MERS-CoV [7].

KopoHaBupychl moiny4miii CBOE Ha3BAHUE M3-3a TOrO, YTO U3 CYIIEPKAICHUIA,
SBJISIOIIETOCS YaCThIO BUPYCA, BBHICTYNAIOT OOJIBIINE, IUITOBUIHBIE OTPOCTKU B BUJIE
OyJaBbl, HAIOMHUHAIOIINE KOPOHY.

Bupuonst umerot pasmepsl ot 80 mo 220 mm. Hykiieokancuj umeeT BUL
TUOKOW CIHMpalid, KOTOpasi COCTOMT W3 TeHoMmHoM Itumtoc-Hutu PHK u Gombioro

KOJINYECTBA MOJIEKYJT HyKJIeonpoTenHa N.
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Posib «KOpOHBI» MpPOSABISAETCS B CIEHU(PUUECKOM MEXaHU3ME MPOXOXKICHUS
yepe3 MeMOpaHy KJIETKU MyTEM MOJApa)KaHUs MOJIEKyJaM, Ha KOTOpPbIE OT3bIBAIOTCA
TpaHCMEMOpPAHHBIE PELIENTOPHI KIETOK [2].

OCHOBHOI 1IENIBIO  JJI1  KOPOHOBUPYCOB  SIBJIIETCS NPOHUKHOBEHHE B
UTOIUIA3My SMMUTEMATIbHBIX KJIETOK albBEOJI, B KOTOPBIX OYJET OCYIIECTBISATHCA
peruikauusa Bupyca. [lociae NTPOHMKHOBEHUS MPOUCXOAUT COOpKA BUPHOHOB, B
JNAJIbHEUIIEM OHU IIEPEXONAT B LIUTOIUIA3MATUUECKUE BAKYOJIH, & T€ NEPEABUTAIOTCS
K MeMOpaHe KIETKM M C TOMOIIbI0 53K30LMTO03a BBIXOAST BO BHEKIETOYHOE
IPOCTPaHCTBO. Jl0 TOro, Kak BHUPUOHBI HE BBIUAYT W3 KIETKH, JKCIIPECCUHU
AHTUTEHOB BHpYyCa HaA IIOBEPXHOCTh KJETKHM HE OCYUIECTBISECTCS, U IOTOMY
aHTUTEJI000pa30BaHNe U 00pa3oBaHHE HHTEP(HEPOHOB CTUMYJIUPYIOTCS AOBOJIBHO
no3aHo. OOpa3oBaHME CHUHIMUTHS IO BO3JCHCTBHEM BHpyca OOYyCIIOBIMBAET
BO3MOXHOCTb TOCJIEHEr0 OBICTPO pacHpoCTpaHsAThCA B TKaHU. B pesynbrare
JeMCTBUSI BUpYCa YBEJIMYMBACTCS MPOHHUIIAEMOCTh MEMOpaH KJIETOK U YCUJICHHE
TPAHCIIOPTA KUJIKOCTH, OOraTol aibOyMHUHOM, B MHTEPCTUIMAIBHYIO TKaHb JETKOTO
U 1npocBeT anbBeod. CIleICTBHEM JaHHOTO Ipolecca SBIISIETCS pa3pylICHHE
cypdakTaHnTa, 4TO MPUBOAMUT K KOJIJIANCY albBEOJI, PE3KO HapyIIAeTcsl Ta3000MEH U
Pa3BUBAETCS OCTPBIA PECIIMPATOPHBIN AUCTPECC — CHHAPOM [2].

COVID-19 MoxeT mnposiBAATECA B HECKOIbKUX KIMHUYECKUX (QopMmax:
OeccHMIITOMHAsI, JIerKas, IpM KOTOPOM BCTpedaeTcsl MOpPaKEHUE TOJIBKO B BEPXHHUX
NBIXaTENbHBIX IyTAX, CPEIHETSDKENas, KOrJa ITHEBMOHHS Ppa3BHUBAETCA, HO
JbIXaTebHOM HepocTaToyHocTH HeT. Cnenyromas ¢opMa NpoTekaHUs OOJIe3HU —
TsbKenasd. Pa3BuBaeTcs JbIXaTelbHas HEAOCTATOYHOCTb, OJHUM M3 IIPU3HAKOB
JAHHOTO TEYEHHS SIBISETCS HalWuue WH(UIBTPATOB B JIETKUX B BHUJAE «MAaTOBOTO
CTEKJIa», KOTOpbIE MOTYT 3aHUMAaTh 00Jiee NATUAECATH MPOLIEHTOB JIETKUX B TEUEHHE
OJIHUX — JBYX CYTOK. IIpu o4yeHb TKENOU, WM KPUTHUECKOU (opme, pa3BUBAETCA
IIHEBMOHMUS, CEIICUC, BCTPEYAIOTCs Clly4au IOJIMOPraHHOW HEIOCTATOYHOCTH, KOrJa
IIPOUCXOJUT IOPAKEHUE HE TOJIBKO ABIXATEIBHOU CUCTEMBI, HO U APYIUX CUCTEM U

OpTaHOB.
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Kiuandeckue Gopmbpl 3a00€eBaHUs CIIOCOOHBI MEPEXOAUTh OJHA B APYTYIO.
Tsoxénast u oyeHb TspkENasgs (popMbl MOTYT MPUBECTHU K JieTadbHOMY Hcxonay. Jeru
nepeHocsAT 3a0oJieBaHUE Jierdye, W JIETAIbHOCTh B TaKUX CiIydasxX paBHa HYIIIO.
HauOonbmmii mpoOIEHT JEeTATbHOCTH XapaKTEpeH i TMAalMEeHTOB TOXKUJIOTO
BO3pacTa, 0COOCHHO y JIOJIed B BO3pacTe cTapiie BocbMmuaecatu jeT. OcoOeHHO
omacHoO 93TO 3a0oJjieBaHUE JUIsl TAIMEHTOB, Y KOTOPBIX HMEIOTCS XPOHUYECKHE
3a00yeBaHus, Cpeld KOTOPBIX 0C000€ MECTO 3aHMMaeT MOpPaKEHUE CepAeUHO-
COCYJIUCTOU CUCTEMBI.

HaunGonee yacto KOpOHOBUPYCHOE 3a00JIEBaHUE BCTPEUACTCA 3UMOIM U BECHOM.
Uctounukom 3abosieBaHusl SBIAIOTCA HOCUTEIM HHGEKIUMU U yxe 3a00JIeBIINE
nareHThl. K OCHOBHBIM TyTSAM Tepenadyd WHOEKIUU OTHOCATCS BO3TYIIHO-
KaleJIbHBIM M KOHTAaKTHO-OBITOBOM [8&].

Bo3unuknyB B Kutae, BUpyc mpoaokuil CBOE HACTYIUICHME M TPOHUK Ha
TEPPUTOPUH TOUTHU BCEX CTPaH MHUpA. YK€ B ampelie ABE ThICAYU ABAJLATOrO TOJa,
coycTss 4yTh Oojee TpEX MeEcsleB C MOMEHTa TMOSBJICHUS TEPBBIX CIy4yacB
3a00IeBaHUs, KOJMYECTBO 3apa3MBIIMXCSI B MHPE COCTAaBWIO Oojiee OIHOTO
MMJUTHOHA YEJIOBEK [7].

[lepBble cilyyau MOSBJICHUS HOBOTO 3a00JieBaHUs, BO3HUKIIETO MO MPUYUHE
kopoHasupyca 2019-nCoV, B Poccun Obuin oOHapykeHbl y ABYX IpaxiaaH Kwuras
POBHO uepe3 Mecsl mnocie oduimanibHoro oobaBieHus uHGopmanuu BceemupHoi
OopraHu3alyen 3paBOOXpaHEHUs, TO €CTh TPUALATh MEPBOTO SIHBAPS JBE THICSYU
IBajaLaToro rojaa [8].

He oGomnuta mannas uHbekus u Haml, OMyTUHCKUNA pailoH, pacroioXeHHbIN
Ha fore TroMeHCKoM 00J1acTH.

[leppoe ymoMHHAaHME O TMOJO3PEHHH HA 3apa)X€HUE KOPOHOBUPYCHOM
nH(EeKIren OJHOTO M3 KUTEJEH palioHa, MOSBUIACH B COLIMAIBHBIX CETAX €lé B
mapte 2020 roga. B mHboOpMaimm roBOpusioch 0 TOM, YTO OHKOOOJIBHOU PEOEHOK

(MaJIbUMK), KOTOPBIA HaxouJics Ha jedeHuu B r. CaukT — [letepOypr u Bo3Bpamiaics
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JIOMOM JKEJIE3HOJIOPOKHBIM TPAHCIIOPTOM, 3apa3wicsi KOpoHoBupycoM. K cuactslo,
uH(pOopMaIs HE TOATBEPANIACD.

Tem He MeHee, TOTOBUTbCS K BO3MOXKHOMY TMOSIBICHUIO MAacCOBOIO
3a00yIeBaHUs CPENU KUTENIeH pailoHa U ONu3 JeXalux TePPUTOPUI, CTalld 3apaHee.
VYxe B anpene 2020 roga Ha 6a3e cranuoHapa OMYTUHCKON pallOHHOM OOJIBHUIIBI
TOTOBWICS K OTKPBITHIO MOHOUH(EKIIMOHHBIN TOCHHUTalb, KOTOPBIM, IO CJIOBam
riiaBHoro Bpauda Auiekcesi benoBa, paccunTaH Ha MAlMEHTOB MATH ONU3 JIeXKAUTUX
paiioHoB: OmyTuHCKOro, ApomaieBckoro, Fprunckoro, ApPMHU30HCKOTO H
lNombimmanoBckoro. OH  OTHOCHUTCST K TOCHUTAIsIM BTOPOTO mopsnaka. Takue
TOCIUTAIN HAYMHAIOT CBOIO PadOTy TOJBKO TOTJa, KOrjJa OOCTaHOBKA CTaHOBUTCS
KpaiiHe HeOJiaronoxyyHou [4].

ITo cnoBam 3aBemyromiero MoHorocnutaieM, Omera BanpaeimieBa, ¢ Hayana
naHjgeMu U A0 cepeaunsl utosst 2020 roga B paidioHe ObUIO 3a(UKCUPOBAHO
MSATHIECAT TP MAIMEHTa C IMarH030M KOPOHOBUPYCHAast MH(MEKIUs, TPUALATH IIECTh
NAIMEHTOB BBI3JOPOBEIM. Y OOJbIIEH YacTh MAlMEHTOB OO0Je3Hb MpoTekana 0e3
cuMnToMOB. IISTh NanMEHTOB NPOXOAWIM JieueHWEe B TIOMEHHM U YIOPOBCKOM
palioHe. Y OJHOTO TMalMeHTa OTMeuYeHa Tsokénas ¢dopma 3a0oneBaHus, U OH
Haxoawics Ha annapate UBJI. 8 nmanueHToB, y KOTOPBIX 00JIE3Hb MPOTEKaja JIErKo
uiau B OeccuMnTOMHOM hopme, oJTydyanu JICUCHUE Ha JIOMY.

[IepBoe OTKPBITHE (bOTOMH(PEKITMOHHOTO roCHuTAals, KOTOPBIN
¢bynkunonuposai no 17 asrycra 2020 roga, u Obul 000pyI0BaH MATHAECIT OJAHOU
KOMKOM, 00eCTIeueHHON KUCIOPOTHOM ITOIBOJIKOM, COCTOSIIOCH IIIECTHAIIIATOTO HIOJIS
JIBE THICSIYM JBAAUATOro roaa. B aToT neHp u3 [oJbIIIMAHOBCKOTO paiioHa ObuIH
JIOCTaBJICHbI TEpBbIE OOJIbHBIC, Y TPEX M3 KOTOPBHIX OBUI MOJATBEPKIEH AUArHO3
KOPOHOBHUPYC, Y OCTaJIbHbIX TUArHO3 HE MOATBEpAMIICS [5].

[ToMors GOJIBHBIM MAIMEHTaM OKa3bIBAIM IIECTHACCAT BOCEMb MEIUIIMHCKUX
pabOTHUKOB, KOTOpBIC TMpPEABApPUTENbHO Tponum ob0ydenue. Ha momomib

OMYTHHCKUM MCIWKAM IPUILIN KOJUJICTHU U3 COCCOAHUX paﬁOHOB.
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Nmenuch cnydan, KOrga B MOHOTOCIIMTANIE HAXOAWIUCh MAlMEHThI, Y KOTOPBIX
INPOLIEHT MOPaXEHUsl JIETKMX JOCTUrall CEMUAECATH MPOLEHTOB. B Takux ciydasx
MEIMIMHCKHE pabOTHUKKM oOpamainch 3a TOMOINBIO M KOHCYJNbTallMeH K
cnieruanucTam oosactu. JleTanbHBIX CIy4yaeB B MEPBbIN Meprol PYyHKITMOHUPOBAHUS
rOoCIUTaNsl HE OTMEUYeHO. Bce maiueHThl BBI3AOPOBENM W OBbUIM BBIKUCAHBI U3
cranuoHapa [6].

Co cnoB 3aBenytouiero paiioHHoil OosbHuibl, Oiera BaujsiineBa, BTOpoe
OTKPBITUE  MOHOTOCHHUTAJISI  MPOM30IUI0  mepBoro  okTsOps 2021  ropa.
MonorocnuTtasib ~ mepBOHadanbHO ObUT paccuuTan Ha 104 wMecra. IlepBeiMu
MalMEHTaMU CTaJIM cpa3y 73 MalMeHTa, 3aTEM UX KOJIUYECTBO YBEIMUMIOCH 10 90, n
B KOHLIE KOHIIOB roCHMUTalIb ObLT 3amonHeH Ha Bce 100%, TOCTUTHYB MakCUMaIbHOM
ormMeTk B 110 koexk. B HEM mpoxomunu JieYeHHE KUTEIU [ OJBIIIMaHOBCKOIO,
OmyTtuHCckoro, FOprunckoro, ApomaiieBckoro, SliyTopoBCKOro, 3aBOAOYKOBCKOIO
paiioHoB. bpumn mnaumentsl u3 Hcerckoro paiiona, u3 r. Tiomenb, ¢ fmano-
Henenkoro aBTOoHOMHOrO OKpyra, oguH u3 T. Kypran. Bo3pact nauuentoB — 3a 50
aetr. MHorue - 310 Jmoau B Bo3pacte 60 muiroc. OpHako, OoJsibIle BCErO — 3TO
MOKUJIbIE TIAITMEHTHI B Bo3pacTe 75 jeT u Oombine. [larmenToB B Bo3pacte Miaiiie
Copoka JieT — eAauHulbl. EcTh W aAeBATHaAUaTWIETHHE. Y MHOTMX HMEITCA
XxpoHudeckue 3aboneBaHusi. CaMbIMU PacIpOCTPaHEHHBIMU SIBISIIOTCA CIEAYIOIIHE:
caxapHblil nuabeT, OKUpEHHUE, apTepHalibHasl TUIEPTeH3Us, OpOHXHalbHAs acTMa,
XpOHUYecKas 0OCTpyKTHUBHAs OOJIE3Hb JIETKUX, UIIeMUYecKast 00ye3Hb cepaua [3].

3a Bech nepuoJi PyHKIMOHUPOBAHUS MOHOTOCHIMTANS, B HEM HE MPOJICUMIU
HU OJIHOTO peO&HKa, TaK Kak Ha 3TO He ObLIO pa3peleHus. [lereit ¢ mogo3peHnemM Ha
HOBYI0 KOPOHOBHUPYCHYIO MH(EKUHUIO TYT k€ OTHpaBisuid B I. TromeHns. IlpoueHt
BBI3JIOPOBJICHUS cocTaBisieT 6osee 93%. ExxeqHeBHO B MOHOTOCITUTANb TIOCTYMAET 7-
9 yenoBeK, CTOJBKO K€ BHIMUCHIBACTCS.

3a Bech mepuoj paboTel MoHOrocmutais ¢ 16 wmrons 2020 roma a0 KOHIA
saBaps 2021 roga, B HEM Haxoausiochk Ha jiedeHuu 1017 denoBek (110 COCTOSHUIO Ha

29.01.2021 roga). O6cmy)uBarOIIMi nepcoHal — B konudectse 108 yenosexk.
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Onnako B nHawane 2021 ropa, mociie HOBOTOJHMX MpPa3JIHUKOB U MOPO30B,
KOJINYECTBO OOJIBHBIX YMEHBIINUIIOCH, U KO€UHBIN (OH/ B rocriutaie cHusmics 10 90.
[lossBunuce cBoGonHble Mecta. Ha 29 sgHBapss KONIMYECTBO KOEK, 3aHATHIX
ManyMeHTaMu, YMEHbIIUIOCH 10 77.

Ha Ttyxe nary, 29 sanBaps, B OMYTHMHCKOM palOHE OT KOPOHOBHUpYCa
OPUBWIOCH 75 4YenoBeK HOBOW BakUMHOM «CnyTHUK V». B 00apHUIly mocTynaroT
HOBBIEC IMAPTUN BaKUUHBL. JKenaromue IpuBUTECA €CTh. JTO oAU B Bo3pacTte oT 30
1o 65. Ho ux He Tak TO 1 MHOT0. BOJBIIMHCTBO XKUTENEeH paiioHa U OJIU3 Jexalnx
JE€PEBEHb OTKA3bIBAIOTCS OT NPUBUBOK. Cpeay OCHOBHBIX ITPUYMH JIIOJN YKA3bIBAIOT
cienyrolee: Majiblid CPOK TOCIIE CO3aHus BAaKIIMHBI U OOSI3Hb OCJIOAKHEHUH.

[Manpemuss COVID-19 nokazana rno0aibHYyl0O ONACHOCTh [JIi  BCETO
yenoBedecTBa 3emin. [losToMy HEOOXOAMMBI M MIPOTHUBOBUPYCHBIE CPEIACTBA, U
cpencTtBa 1 MMMYHONPOPWIAKTUKM M MMMYHOTEpAaluu, KOTOpble OBl
BO3JICVCTBOBAIIM U HA BUPYC, U HA UMMYHHYIO CUCTEMY C LIEJIbIO0 MPEIOTBPALLECHUS
BOCHAJICHUS B JIETKUX, KOTOPOE IMPUBOAUT K OCTPOMY PECHUPATOPHOMY JUCTPECC —
cungpomy [7].
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OIIBIT IUCTAHIIMOHHOI'O OBYYEHUS ®U3NYECKOM KYJIbTYPE
B YCJIOBUAX MTAHAEMHAU COVID-19

Cagenko E.B., /IBoitnukoBa E.C.

DI'BOY BO Matixonckuti 20cy0apcmeeHublil meXHOI02U4eCKUull yHusepcumen,
2. Maiixon, Poccuiickas @edepayus

B nacrosimuii MOMEHT 00pa30BaTelibHbIN MPOIIECC HE TOJILKO B HAILIEH CTpaHe,
HO ¥ BO BCEM MHUPE MOTEPIEI KapAUHAIBbHBIE U3MEHEHUA. PEe3KHi1 U MOJIHBIA NEPEXO.]
OT TPAJUIHUOHHBIX AYJUTOPHBIX 3aHATUH K JAUCTAHIUOHHOMY OOpa30BaHUIO
MPOU30IIEN U3-3a YIPO3bl OBICTPOTO PACHPOCTPAHEHUS KOPOHABUPYCHON MHQEKIINU
(COVID-19). Ilpunuioch CTOJKHYTHCS ¢ HEOXUJIAHHBIMU TPYIHOCTSIMU B CBSI3U C
BBEJICHUEM pexuMa camouszoyanuu. Cuctema o0pa3oBaHus OKa3alach «Ha NEPBOU
TUHUU GPOHTa» C OONBIIUM KOJIUYECTBOM JIFOCH.

3akpbITHe y4eOHBIX 3aBEICHUN M SKCTPEHHBIN MEpexo]i Ha JUCTaHIIMOHHOE
o0yueHHE COMNpPSIKEHbI C OYEBUJHBIMU MpoOJieMamMu, OOYCIOBJICHHBIMU TJIaBHBIM
o0pa3oM HEJOCTATOYHBIM TEXHMUYECKHUM OCHAIIEHUEM, OTCYTCTBHEM WM CIaboi
MOATOTOBKOM KakK MeJaaroroB, Tak U 00y4aronuxcsi K padoTe B HOBBIX YCIOBUSIX. DTH
U JIpyrae mpoOsieMbl OpocaloT BBI30OB CHCTEME OOpa30BaHUSI B KPUTHYECKOM
CUTYAIIHH.

OnHOBpEMEHHO, HapsiAy C OYEBUAHBIMU BbI30BAaMU M MNpOOJIEMaMH, HOBBII
dbopmar 00yueHUsT MPEAOCTABISAET IIUPOKHUM CIIEKTP BO3MOXKHOCTEH U TIEPCIICKTUB
JUIST U3MEHEHUSI M COBEPIICHCTBOBAHUSI 0OpPA30BATENIbHBIX CHUCTEM, MJII KOTOPBIX
KpUTHUYECKas CUTYaIus co3/laeT popcupoBaHHbie ycaoBus [4, S].

JuctaniumonHoe oOydyeHHe — 3TO OOyueHHE Ha pACCTOSTHUE MPU MOMOIIU
uHTepHeTa. HTepHeT obecreynBaeT HE TOJBKO yAOOHYIO OpraHU3alyi0 y4eOHOro
Matepuaiia, HO U dJ(PGEeKTUBHOE OOIIEHHE C TEAaroroM, Ppeaju3yIuM
oOpa3oBarenpHyI0 nporpaMMmy. B mpoiiecce 00yueHus: ecTb BO3MOKHOCTh HE TOJIBKO
OTBEYATh HA BOIPOCHI U3 MPOMEKYTOUHBIX TECTOBBIX 3a/IaHUI, HO U BECTH 3/10POBBII

06p33 JKU3HH, 1104 KOHTPOJCM TIPAMOTHBLIX CIICOUAJIUCTOB — IICAaroroB IIO
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buzudeckorr Kynprype. IlpenMymecTBOM JHCTaHIIMOHHON (OpMBI  00ydYeHUS
SIBJIIETCSI BO3MOXKHOCTh YYMTHCSI B yJOOHOM pexume, 0e3 OTpbIBa OT OCHOBHBIX
3aHATHI, HE BBIXOJA M3 Joma. Bee, uyTo i 3TOro Tpedyercs - 3TO NepCOHAIbHBIN
KOMIIBIOTEp M BBIXOJ B MHTepHET. Hamm mnpenogaBarenn ¢ OTBETCTBEHHOCTBIO
NOJOUUIA K JIMCTAaHUMOHHOMY oOyueHuto. [lepen Tem, Kak HayaThb 3aHSTHS,
MIPENOIaBATENAMH 10 (PU3UUECKOUN KYJIBTYPE U CIIOPTY ObLIa MOCTABJIEHA LIEJIb — 3TO
BCECTOPOHHEE pa3BUTHE (U3MYECKUX U JIyXOBHBIX CIOCOOHOCTEH delloBeKa B
acnexkte (GopMHpPOBaHUA (U3UUYECKON KyJIbTYypbl JUYHOCTHU — cCamMopealn3aluuu
YeJl0OBeKa B Pa3BUTHUU CBOMX JYXOBHBIX M (PU3NYECKUX CIIOCOOHOCTEN MOCPEACTBOM
(GUBKYIBTYPHOM JEATEIbHOCTH, OCBOCHMSI UM JIPyTHX IIEHHOCTEH (HU3nUecKoi
KYJIBTYPBI B YCIIOBHSIX ITAHAECMUHU.

N3-3a maHAEeMUHM M BBICOKOTO pHUCKA 3apaKCHUSI HOBOM KOPOHOBHUPYCHOM
UH(pEKIMEed PEKOMEHJ0BANIOCh MPEKPATUTh TMOCEIIEHUs TPEHAXEPHBIX 3aJI0B U
CHOPTUBHBIX TUIOMIAA0K. [ToToMy uTO M1000# CIOPTUBHBIN 3] 3TO:

— OrpoMHOE CKOIUIEHHE JI0JIel, KOTOpble MOTYT OBITh INEPEHOCUHKAMU
unpexkuun COVID-19, mpu sTomM HEe wuMes S[pKO BBIPAKEHHBIX CHMIITOMOB
3a00JIeBaHU.

— bbICTpO€E pacnpocTpaHEeHHE BUPYyCa B 3aMKHYTOM ITOMEILEHNH;

— B ycrmoBHsX BBICOKOIO pHCKAa 3apakeHUsT HOBOM KOPOHOBHMPYCHOM
uH(pEKIMed PEeKOMEHyeTCsl BO3JEpPKAThCS OT IMOXOJI0B B TPEHAKEPHbIC 3albl U
cnopTuBHbIe Iomaaku. [loromy 4uTo 000K COpPTHBHBIM 3a1 3T0: — CKomiieHue
J0AEH, KOTOpble MOTrYT OBITh HOCHUTEISIMH BHpYCa HE HUMETh BBIPAKEHHBIX
cumntomoB COVID-19;

CyIecTByIOT pa3ln4Hble CHOCOObI mojaepkaHus Quudeckoi (HopMbl B
JOMAIIIHUX yclIOBUAX. JJ1s yaanéHHoro o0y4eHus: MoAroTOBWIN JIETKUE,HO MOJIE3HbIE
YIIPaXKHEHUS.

B xauecrtBe mnpumMmepa TakuX YIPaKHEHUM MOXHO IIPUBECTH YIPaKHEHUE
O0€pmu. DTO yNpaKHEHHUE MPEICTABIAET COO0OM KOMOMHALINIO U3 3-X ICUCTBUIA:

-mranka.2-oT)KuMaHus, 3-IIPBIKKH.
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OHO MO3BOJISIET HArpykaTh BCE OCHOBHBIE MBIIIIBI TeJla C OJUHAKOBOI
s dexTuBHOCTRIO. BEprM mpekpacHO CKUTaeT KaJlopuH, a, CIEJOBATENbHO, HE
MO3BOJISIET  O0pa30BBIBATHCSA  JIMIIHUM  KUPOBBIM  OTJIOXKEHUsIM. Yactora wu
WHTEHCUBHOCTh YMPAKHEHUN BBHIOMPACTCS KaXXIbIM YEJIOBEKOM HCXOJI U3 CBOMX

bu3nYecKrX BO3MOKHOCTEH [3].

- > P\
< g el l d

Puc. 1. «Ynpaxnenue bépnny.

Kpome ympaknenus: 6€pnu, B TOMAIIHUX YCIOBUAX, MOYKHO BBITIOHSTH PSiJT
Ipyrux yrnpaxHeHuil. Hampumep, Takue kak, oObIYHBIE MPUCEIaHMs, TPUCETAHUS C
NpbDKKAMHU BBEPX, OOKOBBIE MPHUCEIaHMs], OTBEJICHHE HOTM Ha3all, IUJIaHKa, KACaHMs
nanbleB HOT, OOpaTHbIE OTKUMaHHUS, ATOJAMYHBIA MOCTHK, €CJIHM JIOMa HMeEeTcCs
HEOOJIBIIION HWHBEHTaph, TO YK€ MOXXHO BBINIOJHATH OOJIbIIE YNPAKHEHUH,
npucenanus ¢ BecoM (IITaHra, rpud), HO MOXHO M HCIOJIb30BaTh JOMAIIIHUN
MHBEHTaph(JIOM), BbINAJbI, MOHEMBI TAaHTENIEH B BEPX U B CTOPOHBI ,TATa TaHTENEH,
BEPXHSIS TATra C TAHTENSIM, CTAHOBAs Tsra HAa OJTHOW HOTE C MOJJICPKKOM, MPUCENAHNE
C IOAHATUEM PYK C TAHTEIISIMH .

OpnHoii U3 0COOEHHOCTEN NOMAIIHUX TPEHUPOBOK SIBIAETCS TO, YTO €CIH HET
KaKOIro-TO MHBEHTApsl, TO MOKHO BOCIIOJIb30BaThCS JOMAIIIHEN MeOenblo, HalpuMep,
cKkamelKka (OHa MOJOUACT IS OT)KUMaHUK).

Xouy ormeTuTh, uTo BO3, pazpabortana psan ynpaxHeHHH, 0 MOAAECPKAHUIO

¢dusnyueckoil akTUBHOCTU B ycioBusix u3ossiiuu. BO3 pekomenmyer 150 muHyT
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YMEPEHHOU (DU3UYECKON AaKTUBHOCTU WJIM 75 MHHYT WHTEHCUBHOW (DHU3UYECKOU
AKTUBHOCTM B HEACNIIO0 WJIM BO3MOXXHO COYETAHUE YMEPEHHOW W HWHTEHCHUBHOM
(¢u3nYeCcKOil aKTUBHOCTH.

PexomeHyeTcss B T€UEHUU AHS BBINOJHATH KOPOTKHE Pa3MHUHKH, a TaK XKe
XOJIUTh MO MEPUMETPY MOMEIICHUS WIM MapIIUpOBaTh Ha MECTE, ATU YNPAKHCHUS
MOMOT'YT BaM, OCTaThCsl aKTUBHBIMU U JIep>KaTh ce0si B xoporueit popme [1, 2].

Heobxoaumo cokpaTtuth BpeMs, MPOBOAMMOE B CHIASYEM TMOJOXKEHHUH, U IO
BO3MOXXHOCTH OTJlaBaliTe MPEANOUYTCHUE TOJIOKEHUIO CTosl. PexkomeHayercs
MEJIUTUPOBATH, JENIaTh TTyOOKHE BIOXU M BBIJOXH, KOTOPHIC MOMOTAIOT COXPAHSThH
criokoycTBue. [t moaaepKaHusl ONTUMAIIBHOTO COCTOSIHUS 3JI0POBbsI ,04€Hb BaXKHO,
coOMI0OIaTh TMPaBWIBHOE, pAIlMOHAIBHOE TMHTAaHWE, YIOTPEOISATh TOCTATOYHOE
KOJIMYECTBO BOJBI B JIeHb. BceMupHas opraHusanys 31paBOOXpAHEHUsS, TOBOPUT HAM
0 TOM, YTO JIy4Ill€ MUTh, KAaK MOXHO OOJIbIIIE TPOCTON BOJBI, YEM CIATKUX HAIMUTKOB.

NckntounTh U3 paloHa alKoroibHble HAMUTKU. [IUTaThCs LIETbHO3EPHOBBIMU,
a He padUHUPOBAHHBIMHU MPOAYKTaMH. YTOTPEOJATh B MHUILY, OOJbIIE OBOILEH U
GpyKTOB.

[Ipu BbIMOTHEHUM QU3NYECKUX YMPAKHEHUN, KAaK B CIOPTUBHOM 3alie,
HEOOXOJMMO TOMHUTH O MEpax MpPeIoCTOPOKHOCTEH, 4YTOOBI HE HAaHECTH cebe
TpaBmy. K Takum npaBunam, MOKHO OTHECTH:

- THTUEHUYECKUX TPOLIEAYD:

- yOOopKa rocie Kaxaou TpeHUPOBKHU;

- BBITIOJTHEHUE (PU3UUECKUX YIPAKHEHUA B OJJUHOYECTBE;

- XOpOIIWH, MOJHOIICHHBIN COH;

- IPaBUJILHO NTUTAHUE;

B o0mem u nenom, ¢usmdeckre HArpy3Kd Belllb HEOOXOAMMa B OOBIYHBIX
YCJIOBUSIX, U B YCIOBHSX H30JsUMM ocoOeHHO. Ha Mo# B3misiig, AMCTaHIIMOHHOE
oOy4eHHe HE MOXKET HaM 3aMEHUTh, MOBCEIHEBHBIC YPOKU (PU3MUECKOU KYIBTYPHI.
OTU ypOKH, TJIe€ YYCHUKH OOJIBIIYIO0 YacTh (PU3MYECKON HArpy3KH, MOJIYYarOT MO

OPUCMOTPOM HACTOSIIMX MPOGECCHOHATIOB, YTOOBI HE HAHECTU Bpea cede U CBOEMY
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310poBbl0. Ho BpemeHHas Mmepa camou3oisiuu B pacrpocTtpanenue supyca COVID-
19 Hayumna Hac HOBOMY, 3aHMMATbhCS C MPENOAABATENIEM I0J YETKH KOHTPOJIEM U
PYKOBOACTBOM.

['maBHOE BCE nenaTh MPaBMWIIBHO U COOJIIOIATh PEKOMEH AN, KOTOPhIE CTAaBUT

neaaror rnepej CBOMMHU YYeHUKaMH Ha 3aHATUAX (PU3UUECKON KYJIbTYPOU.
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T'PAJKIAHCKAS ABUAIIMSI B BOMHE MUPA BUPYCOB
C MUPOM HOMO SAPIENS

CuskoBa JI.A., Hukoaaiikun H.HU.

DI'FOY BO Mockoeckuii 20cyoapcmeenHblil mexHU4ecKull yHugepcumem

epasicoanckou asuayuu, 2. Mockea, Poccutickasa ®edepayus

B xonne 2019 r. B Kutae B roposne Yxanb 0bu1 3apMKCUPOBAH HOBBIM BUPYC
SARS-CoV-2, BbI3bIBaomuii 00JI€3Hb MO MEXKIyHapoaHbIM Ha3zBanuem KoBu/l-19
(CoViD-19 — CoronaVirus Disease-19) [1]. Panee Mup yXe CTaJIKHUBAJICS C
OpeAlIeCTBEHHUKAaMH 3TOTO Bupyca. OHU IPOUCXOIUIN OT )KUBOTHBIX U NEPEAAIHUCH
YEJIOBEKY, HO TOrla OHU HE BBI3BIBAIIN CTOJIb CEPbE3HBIX MOCIEACTBUN U YUCHHBIE HE
oOpallainy Ha HUX CIEeNHUAIbHOTO BHUMAHUS.

[IIupoko pacnpoctpanensl kopoHaBupychl 229E, NL63, OC43 u HKUI,
KOTOpbIE  BBI3bIBAIOT  3a00J€BaHUs  BEPXHUX  JIBIXaTE€NbHBIX  MyTeH, HO
IPEUMYIIECTBEHHO MPOTEKAIOINEe, B OCHOBHOM, TOJBKO B JieTKoi ¢dopme. B koHie
2002 r. nosBuiics kopoHaBupyc SARS-CoV, KOTOpbINA BBI3BIBAI TSKEIbIM OCTPBII

pecniupatopubiii cuaapoM (TOPC), monyyuBIIMiT Ha3BaHUE «IypILypHAask CMEPTHY.
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o toro, kak npousonuia Benbimka SARS-CoV B 2002— 2003 rr. yuyeHble cUuTamy,
YTO KOPOHABUPYCHI Yy JIFOAEH MOTYT BBI3BIBATH TOJIBKO JIETKHE pPECHUPATOPHBIC
uHpexunu [2]. [ToaTOMy CHUIbHOE BHUMAHHUE JAHHBIM PECIUPATOPHBIM BUPYyCaM OHU
HE yACIISUIN.

[IpumepHo necsTwieTHe TOMY Haszad B cTpaHax bawxnero Boctoka ObLIo
BBISIBJIEHO pPAHEE HE U3BECTHOE pECHUpPATOpPHOE 3a00JIeBaHUE, BbBI3BIBABILIEEC
KOpoHOBUpYcOM, Ha3BaHHbIM Toraa MERS-CoV [1]. Iloutu y 1OJ0BUHBI
3a00JIEBIINX OTMEUAJICA TSKEJBIM XapakTep TedeHus OOJe3HU, U Yy MHOTHUX OHa
3aKaHuMBanach JietanbHo. IIpu 3TOM, 3HauMTENbHAsE 4acTh (OKOJIO OJHOM TPETH)
0oJena Jerko uiu gaxe 0e3 siBHO BBIPAXKEHHBIX CUMIITOMOB.

Torna, ydyeHble HE yJEIWIM 3HAYUTEILHOTO BHUMAHUE TaKUM KOPOHaBUPYC-
HBIM PECIUPATOPHBIM UH(PEKUUIM, CUUTAsI UX HE CTOJIBKO OMACHBIMU JJIS YeJIOBEKa,
CKOJIbKO JIJIsl )KMUBOTHBIX, MUP CErOJIHS OKa3aJiCsi B HEMPOCTON cuTyanuu. Toraa c
NaHJIEMHEN TOrJa MUP HE CTOJIKHYJICS, CETO/IHS CUTYyalusl 0Ka3ajJach KPUTUYHOM.

[Touemy ke MOSABIAIOTCS OOJE3HU, KOTOPBIE BBI3BIBAIOT MaHAEMHUH: 4YyMa,
tyoepkyne3, CIIU/, a Tenepr u COVID-19? Bc€ 310 00BACHSICTCS MPaBHUIIOM,
YCTaHOBJIEHHBIM B KOHIE XX B€Ka COBETCKMM Yyu€HbIM Hukomaem denopoBuuem
Peitmepcom, mpaBuiioM (IIPUHIIUIIOM) SKOJIOTHYecKOro ayonupoBaHus. CyTh 3TOTO
IpaBWwia 3aKio4aercs B ciueayromeMm. «lcuesarommil Wi yHHYTOXKAEMBIA BHJ
KMBOTO B paMKax OJHOTO YPOBHS SKOJIOTMYECKOW NUPaMUIbl 3aMEHSET IpYyrou
(GYyHKIIMOHAIHLHO-OUOLIEHOTUYECKH aHAJIOTUYHBIN. 3aMeHa MPOUCXOJUT IO CXEME:
MEJIKANA CMEHSET KpPYIIHOTO, OHBOJIIOIIMOHHO HIDKEOPraHW30BaHHBI — Oolee
BBICOKOOPTAaHU30BAHHOTO, 00Jiee T€HETUYECKH JTaOUIIbHBIA U MYyTaOelIbHBbI MeHee
F€HEeTUYECKH Hu3MeHunBOro» [3]. M3 »Toro ciemyer BBIBOJ, UYTO C HEKOTOPOMU
NEPUOJUYHOCTBIO MOJ00HbBIE 3a00JeBaHUs OYyIyT MPOAOJKATH MOSBIATHCA, H, K
COXKQJICHUIO0, DTOTO HE M30€XaTh, U B OYIyIIeM HaM OpUAETCS OOPOTHCS, BOZMOMKHO,
¢ HanboJiee OMacHBIMH 3a00JICBAHUSIMH, Y€M KOPOHABUPYC.

[Tocne Toro, kak B mupe Homo Sapiens nosiBuiics Hy1€Boi maneHT (KOTOPbIH,

YBBI, 10 CUX IOp HE YCTAHOBJIEH) BHPYC Hayall PaclpOCTPAHATCS C HEBEPOSTHOU
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CKOpPOCThIO cHauasna no Kuraro, a moToMm mnepexols U B APYrue CTPaHbl, B UTOIrE
OXBaThiBasi M Bechb MHp. BoJIe3Hb pacrnpocTpaHseTcs, T.€. MEPEeNaeTcsi BO3AYLIHO-
KalejabHbIM MyTeM (KallleJlb W YHMXaHWE), BO3YIIHO-NBUIEBBIM, KOHTAKTHBIM U
dekanpHO-OpanbHbIM  IyTsiMU. MukyOammonnsiii nepuon y COVID-19 wmoxer
COCTaBJISAITh OT 2 10 14 nHEH, HO B CPEHEM Y JIHOJIEN OH COCTABJISIET 2 WUJIW S5 JHEW.
Ho kak oObr4yHO, BCe 3aBUCUT OT MMMYHHMTETa W OpraHU3Ma 4YeJIOBEeKa, T.€. BCE
OTHOCUTEJIbHO UHJIMBHUYyaTbHO. CUMITOMBI, B OOJIBIIMHCTBE CBOEM, OYEHB CXOXKH C
cumnromamu OPBU (puc.1l) mo ganueiM [1,4]) u3-3a yero 00J€3HbL MOXHO JIETKO
«3aMyCTUTH», T.K. MHOTHE HE MPUIAIOT OCTPON PECIIUPATOPHON BUPYCHOU HH(PEKITNH
00JBIIOr0 3HAYEHUS U 3aHUMAIOTCSI CAMOJICYEHUEM.

3a0osieBaHue, dYalle BCEro MpOTeKaeT, B (opMe OCTPOW pecrmHpaTOpHOU
BUPYCHOU MH(EKIIMH, OHO MOXET MPOXOAUTh KaK B JIETKOU (popMe, TaK U B TKEIIOM
dbopme ¢ MoCIEeNYIOMKUMHU OCJIOKHEHHUSIMHU, CPEAU KOTOPHIX: BUPYCHAsl MTHEBMOHUS,
BJIEKyIIas 32 COOON OCTPBIM pecrnUpaTOPHBIN TUCTPECCCUHIAPOM WM JIbIXaTelbHAS

HEAOCTATOYHOCTE C PUCKOM CMEPTCIILHOI'0 UCXOJA.

Cumntombl Covid-19 y naymeHTOB
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[Ipu BUpYCHOI MTHEBMOHUU TEMIT YXYIUICHHUS] COCTOSIHUS JOBOJIBHO OBICTPBIA,
U B TaKkOM cliy4yae y OOJBIIMHCTBA MAI[MEHTOB YXe uepe3 24 yaca yBEJIUYUBAETCS
NOpaXeHHUE JIETKUX B HECKOJBKO pa3, MHTCHCUBHOCTH JBIXaTEIbHOU AESITEIbHOCTU
CTAHOBUTCSI HE JIOCTATOYHOM M TpeOyeTCsl MCKYCCTBEHHAs a’palusi AbIXaTelbHOU
cucteMmbl uenoBeka. (CaMble 3HAYUTENbHBIE MPOOJIEMBI BO3HHMKAIOT Y TOXKHIIBIX
MAIMEHTOB U Yy JIOACH ¢ BO3PaCTHBIMU MPOOIeMaMHu.

YtoObl CHU3UTH BO3MOXXHOCTh 3a00JIEBaHUSI JOCTATOYHO COOJIOJATh
MUHUMAaJbHBIE TpeOOBaHUS MPOPUIAKTHKN M 3alUTHI JJII CBOETO OpraHu3Mma. Tak
KaK KOpOHAaBUpYCHasi MHPEKIUS NepeacTcsl KOHTAKTHBIM IyTeM Ha/lo 00s3aTeIbHO
HOCHTD TIEPUYATKU U COOIIOIaTh IPABHIIA JIMYHOW TUTUEHBI.

B o0miecTBeHHBIX M JIOAHBIX MECTax 0053aTeIbHO HOCHUTh MACKH, TaK Kak
3a00JieBaHUE MOXET MPOTeKaTh OECCUMITOMHO, a MackKa CMOXET 3alllUTHUTh
OKpY>KaIOILUX JIIOJEH, B cllydae 3a00JieBaHUsI HEOOXOAMMO 00s3aTeIbHO 00paTUTC
KO Bpayy U cOOIIOAATh CaMOM3OJISLUIO TpU HeoOxonumocTu. Hu B koeM ciyyae He
CTOMT 3aHUMATHCSI CaMOJICUCHHUEM, BEAb OTO MOXXET NPHUBECTH K MEYaIbHBIM
MOCIIEACTBHSIM.

N3BecTHO [5], uTO rpaxaaHcKas aBUalMs B MPOLECCE OCYILIECTBICHUSI CBOEH
1esieBoM (PyHKIMK, a IMEHHO MPU OKa3aHWH aBUATPAHCIOPTHBIX YCIYT, BIHUAET HA
OKPY’KaIOILyI0 Cpeay, OCYLIECTBISIET Pa3HOOOpa3HOE HEraTUBHOE BO3JIECHUCTBHE.
[TomuMo xuMHUECKOro U (PU3MUECKOro 3arpsi3HeHust Ouochepbl BO3MOKHO TaKXKE U
OMoorNYecKoe 3arpsi3HEHNE, KOTOPOE CBA3AHO C OBICTPBIM MEPEMEIICHUEM KUBBIX
OpPraHM3MOB Ha 3HAYUTENIbHBIE pACCTOSIHMUA. Tak, IpHU IepelieTe Ha CcaMmoJeTe
00JbHOM uYenoBeK (B TOM 4YHCIIE B MPEENaxX CKPHITOrO MHKYOAIIMOHHOTO IMEepHoa
0oJie3HH)  CHOCOOCTBYET  paclpoCTpaHEHUIO  BO3OyauTened  Oojie3HW — Ha
3HAUYUTEIbHBIE PACCTOSHUS.

Jo 2019 r. nabnroganuch NpUMEpPHI JTUIIb JIOKATBHOTO U PEIKO PErMOHATIBHOTO
MUKPOOHOJIOTUYECKOTO 3arps3HeHus, CiydaeB IoOanbHOro (B Macmrabax Bcei
ouocdepbl) HEraTUBHOTO OMOJIOTMYECKOTO BO3JICUCTBHS, KaK KOHCTAaTUPOBAHO B

pabote [5], oTMedeHO He ObLIO.
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IlepBble Mepbl MPENOCTOPOKHOCTH MOSABWINCH CHadaia B adpomnoprax. OHu
ObUIM HamNpaBJeHbl B TEPBYI OdepeAb Ui 3alIUThl TPAKIaH, a TakXKe, 4YTOObI
OCTaHOBHUTH PAacIpOCTpaHEHHE BUpyca MO MUPY. Bcex maccakupoB Mo MPUOBITHIO
IPOBEPSUIA C MOMOILb CIENHUaIbHOr0 000pYIOBaHUS HA HAJIM4YWE TEMIEPaTypbl, HO
yeM OoJibllie MPOXOAWIO BPEMEHHM, TEM MeEp MOSBISIOCH OOJbIIE U TAaKXKE OHHU
CTAaHOBWJIHCH BC€ CTpoxke. B pesynbrare, 4ToOBl OCTAHOBHUTH PACIPOCTPAHEHUE
BUpYCa aBUacooOIIeHNE ObUIO MPUOCTAHOBIEHO BO BCEM MHUPE.

Ceiiuac aBuanusi MOCTENEHHO Hauyaja BO3BpAIIAThCsl B MPHUBBIYHOE PYCIIO.
B0306HOBUINCH TOJETHI HE TOJBKO I'PY30BBIX CaMOJIETOB, HO HAaKOHEI-TO Hayajlu
BO3BpAIIATBCA B TNPHUBBIYHYIO KOJEIO M MACCAKUPCKHE CAMOJIEThl, HO MEpBI
IPEIOCTOPOKHOCTA COXPAHAIOTCSA. MHOrne aBHakKOMIAaHUU JO CHUX IOp TPeOyroT
TECT Ha OTPULIATENIBHBIN pe3yibTaT KOPOHOBUPYCHOM MH(EKIMH, XOTS HEKOTOpHIE
CTpaHbl JJIs MOJTYYEHHUsI BU3bl WM €€ TIOCEILEHUS YXKE €ro He IPOCAT PEe3ysbTaT TeCcTa
Ha Covid-19.

KoponaBupycHast uH(pekLus He nepBasi U He MocienHss B HaeM mMupe. Crncok
UH(PEKIMIA C TOTEHIMAIOM MaHAEeMUIl OyJeT MOCTENEHHO PacTH, U OCTAHOBUTH 3TO MBI,
K CO’KaJICHUIO, HE B CHJIaX. MBI MOXKEM JIMIITH COOJTIOIATh MTPOCTEUIIIHE TTPABUIIA TIMIHOM
TMTUEHbI U TPOPUIAKTUKH, U3y4aTh 3T UHPEKIMH, YTOOBI OBITh TOTOBBIM OCTaHOBUTH
uX B OyIylIeM U HE JOIyCTUTh OTPOMHOE KOJIMYECTBO JETAIBHBIX UCXOA0B, U YTOOBI B

I[aHBHeﬁmeM HC OCTAHABJIMBATb MCKAYHAPOAHOC TPAHCIIOPTHOC COO6HICHI/IC MCKIY

CTpaHAMH.
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COVID-19 KAK TIPOBEPKA TH®OPMAIIMOHHOM BE3OITACHOCTH
OBPA3OBATEJBbHBIX UHTEPHET IIVIAT®OPM

ditnemmiiep 10.H., 3umun C.A.

DI'FOY BO «Yumckuii cocyoapcmeenmviii a8UAYUOHHBLL MEXHUYECKULL
yHueepcumemy, 2. Yga, Poccutickas @edepayus

Covid-19 mnpencraBnsger co0Ool omacHoe 3a00JeBaHUE, KOTOPOE MOXKET
IpOTEeKaTh Kak B (opMe OCTpOH pecnupaTOpHON BHPYCHOM HH(EKIHMH JIETKOTO
TEYeHHs, TaK U B TKEIOW dopme, crerupuyecKue OCIOKHEHHUS KOTOPOW MOTYT
BKJIFOYATh BUPYCHYIO THEBMOHMIO. Bupyc nepemaercs BO31yIHO-KaNeJIbHbIM yTEM
U CIIOCOOEH MOpaXkaTh pa3jMyYHble OpraHbl 4yepe3 MpsAMoe HH(PUIHUPOBAHHE WU
OCPEJICTBOM UMMYHHOT'O OTKJIMKA OPraHU3Ma.

B cBa3u ¢ snupemuelt, BecemupHoil opranuszanuen 31paBoOXpaHEHUs Oblia
0o0BsIBIICHAa Ype3BbIUaliHasg CUTyallHMsl B 00JIaCTH OOIIECTBEHHOTO 31pPaBOOXPAHEHUS.
Cranu 3akpblBaTh pa3IMYHBIE Mara3uHbl, Kade, TOProBbIE IMEHTPBI, MIKOJIBI U
YHUBEPCUTETHI.

JItoqu 10BOJIBHO OBICTPO MPUCHOCOOMINCH K IAaHHOW CUTYallMM U JOCTATOYHO
JIETKO Hayaju MOKyNaTh HPOIYKThl MUTAaHUS W BCE OCTaJIbHOE HEOOXOIMMOE IO
uHTepHETY. HO OJHOBPEMEHHO C ATUM MOSIBUJICA €€ OJWH OYEHb AaKTyaJIbHBIN
BOIIPOC: YTO JI€JaTh ¢ OOyYEHUEM HIKOJIBHUKOB U CTYyAEHTOB? 11 B OTBET Ha HOBBIH
BBI30B, TOCYJapCTBO pPAa3pelIWIO JIaHHYI0 [poOieMy TIepeBels BcexX Ha
JTUCTaHIIMOHHOE oOydeHue. B pabore paccMoTpeH psifi 00pa3oBaTebHbIX UHTEPHET
wiatGopM, C TOMOIIBIO KOTOPHIX IIKOJBHUKA UM CTYACHTHl OCBOWJIM HOBYIO
TEXHOJIOTHIO JIUCTAHIIMOHHOTO OOyYEHHUs U MPOJOJIKAIOT MO HEW yUHUThCSA U MO Cel

JICHb.
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BykBanbHO B T€UEHUM TEPBBIX MECAIIEB MaHAEMUM, Kax bl BY3, komnemx u
mkosia Poccuu, co3manu cBou oOpa3oBatelibHbIC IIATGOPMBI, HA KOTOPBIX YUCHUKH
CTanm OOIIAThCS C MPEMOJABATEIIIMH M yUUTEISIMHU, MIPOCMATPUBATH BHICHIIIAEMBIC
VMU MaTe€pUaJIbl, IPUKPEIUISATh CBOU JOMAIIHHUE 3aIaHUSI U TAKE CIaBaTh YK3aMEHBI,

3a4eThl U KOHTPOJIbHBIE PabOTHI (puc. 1).

Dﬂhhr\r\hhnn

l@‘

Puc. 1. JluctaHmOHHOE OOITIEHHE

B mnepBoe Bpems, OAHOW H3 caMblX TOMYJSAPHBIX HHTEPHET-IIAT(HOPM
OKa3aJlach JJIEKTPOHHAs I0YTa, C IOMOLIBIO KOTOPOW CTYIAEHTBHI M IIPENOAABATEIN
oOMEeHUBAIHCh pa3nu4Hoil umH(opMmaruei. Ho uto crano ¢ ypokamu, ¢ KOTOPBIMHU
oOyuaroluecs: He MOIJIM pa3o0parh caMocTosATeNbHO? Kak CTyAeHThI CpaBUIIUCh C
MpeJAMETaMH IO CBOEH CHEIHAJIbHOCTH WKW C TEMU HOBBIMU 3HAHUSMH, KOTOPBIE
ABJISIFOTCS OCHOBOM MX MPO(hEeCCHOHATBHOM BOCTPEOOBATEILHOCTH B AAJIbHEHILIEM?

Pemennem 3Tux 3a1ad craji nepexoj Bcex oOpa3oBaTENbHBIX YUPEKICHUHN Ha
Takue mporpamMmbl kak Zoom, Webex u Discord, koTopbie Obutm pa3paboTaHbI
noBonbHO AaBHO (2013, 2014, 2015 roga), a 6marogapsi CTPEMHUTEIIBHOMY POCTY UX
NOMYJISIPHOCTH U CIIPOCA, CTaIM OBICTPO YCOBEPUIEHCTBOBATh. PaccMOTpUM KaXkayro
u3 wiatdopm Oosiee moAPOOHO.

Zoom - mporpamma i OpraHu3alud BUACOKOH(pEpeHLUH, pa3paboTaHHas

KoMMaHuen Zoom Video Communications. [IpenocraBnser cepBuc
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BUJICOTEe(DOHNH, KOTOPBIM IMO3BOJISIET TMOJKIIOYaTh OJHOBpeMeHHO 10 100
YCTPOMCTB, HO C 40-MUHYTHBIM OTPAaHMYCHHEM Il OECIJIATHBIX aKKayHTOB.
[Tonp30oBaTENM UMEIOT BO3MOXKHOCTH IMOBBICUTH YPOBEHb OOCITYKHBAHUS, UCTIOIB3YSI
OJWH W3 Tapu(HBIX IUIAHOB, ¢ MAaKCHUMaJIbHBIM YHCJIOM TOAKIOUeHHH a0 500

YeJIOBEK OJTHOBPEMEHHO U 0€3 OrpaHUUYEHUl 110 BpeMeHHU (puc. 2).

- '-. e ] T = '*'._

Puc. 2. Cosemrangue B Zoom

JlaHHas mMporpamMma OKasajach OY€Hb YAOOHOW IS MIKOJLHUKOB, IMOCKOJIBKY
BpEMs OrpaHUYeHUsT OCCIIATHBIX aKKAYHTOB COOTBETCTBOBAIIO BPEMECHH ITPOBEICHHUSI
YPOKOB B O0JIbIIMHCTBE 1IKOJI. OJIHAKO /Ui HHCTUTYTOB M KOJUIE/HKEH Zoom ObLIT HE
OUYeHb yJ00CH, TaK KaK BO BpeMs Map Ha JICKIMIO MPUXOAWIOCH MOIKIIOYAThCS IO
7Ba pa3a, B BUIY OrpaHWueHUs 1Mo BpemMeHu. C OJHOW CTOPOHBI, MPENOIaBaTEIIsIM
NPUXOAWIOCH TMPUHUMATh BCEX YYACTHUKOB KOH(MEPEHIIMM 3aHOBO U HHOT/IA
omuO0YHO, HEKOTOpHhIE OCTABAIUCh B 3aje OXUIAHHS MOCIE Hayaua JEeKIHH, C
JPYTOM, CTYJIEHT MPOITyCKall BAXXKHYI0 MH(POPMAIIUIO U TO3)KE YK€ HE MOT MOHATH, O
4YeM IIa pedyb paHee. B 3TOM MOJI0KeHUH, € AMHCTBEHHBIM BBIXOJIOM JJIsI CTYJCHTOB
OblJIa TIOKYTKa MOJTHOW BEPCHUH, YTO HE JIJIS BCEX SBJUIOCH JOCTYITHBIM. By3bl Takxke
CO BpEMEHEM ONpEeNeIWINCh C TEepPeYHeM HeoOXoaumoro  (QyHKIMOHAA

oOpazoBaTenbHbIX IaTGopM U st 3PEGEKTUBHOTO y4yeOHOTO Ipolecca KaxKIoe
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oOpa3zoBaTenbHOE YUYPEKJEHUE CTalIM BBIOMpaTh nJsi cebs Hambosnee yao0HYIO
wiaTGopMy AJist 3aHITHIM.

Opmnum u3 takux cran Cisco Webex — 3To o6mauHblii cepBUC A7 TPOBEACHUS
KOH(EpeHIIM W COBEIIaHWW OHJIAWH C ayJIh0, BHUJICOCBS3bI0 W WHCTPYMEHTAMH

COBMECTHOM paOOoThl Hajl IOKyMeHTamMu (puc. 3).

O Cisco Webex Meetings R (m] x

File Edit Share View Audio  Paticipant  Meeting  Help £ | Connected *

o = O

Puc. 3. Uarepdetic mporpammser Cisco Webex

W3navanpHo, pJaHHas mnporpamMma Obula TIpelHa3HauYeHa s Ou3Hec-
KOH(pepeHUn, TaKk KaKk B COBPEMEHHOM OM3HECE BakHa CKOPOCTb, IMPOCTOTA
KOMMYHHKAIIMI U Ka4eCTBO CBSI3U, © UMEHHO MO3TOMY, JAHHOE MPHUJI0KEHUE YaCTO
UCIIOJIB3YIOT JIsi pabOThI C pa3HBIMU CTPAaHAMH U TOPOJaAMHU.

B crnoxuBmieiics curyanuu manaeMun, iMeHHO Webex BBIBENO yIaJeHHYIO
paboTy Ha HOBBI YPOBEHBb, a Il 00pa3oBaHUs MOAPOCTKOB AaHHas matdopma
MOCITY>KuJia XopouM HOBbIM pecypcom. Y Cisco Webex He ObUIO orpaHUuYeHHS TIO
BPEMEHH, YTO IMO3BOJMIO CIIOKOWMHO 3aHMMATHCS W TOJKIIIOYATHCS K KOH(pepeHun
aBTOMATUYECKH, MPOCTO MEpexojs Mo cchbuike. B cuTyamusx, Korja CTyJIEeHTaM
CTaBWJIM MO JBE€ Maphl MOAPS y OJHOTO M TOrO K€ IpernojaBaress, 3Ta nporpaMmma

CTaJla OTJIMYHBIM BBIXOAOM M3 CHUTyallMH, TaK KaK MOKHO OBUIO OOBSACHATH TCMY HC
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OTBJICKAsCh HA NPUEM YYaCTHHKOB B KOH(DEPECHIMIO W HE 3aJyMBIBasICh O TOM, UYTO
napa MOXeT HEOXXHIaHHO TPEPBaThCs, Kak B ciiydae ¢ Zoom.

Discord — eme oauH OecIIaTHBIA MECCEHIDKEP ¢ Tojiepkkoir VolP
¥ BUJICOKOH(QEPCHIINN, TpeJHA3HAYCHHBIH I HWCIOJB30BAHUS  PA3IMYHBIMU

cooO1ecTBamMu 1o uHTepecaMm (puc. 4).

DISCORD

m | Hypixel Duels | information

Here you can find all information about this server.

information

Puc. 4. Untepdeiic nmporpammsl Discord

N3navaneHo »Ta miatdopma Obuia HauOosiee MOMYJISIpHA CPEeAW TeMMEpoB.
[Ipunoxenne crmocoOHO OPTraHU30BBIBATH TOJOCOBBIC KOH(PEPEHIIMH C HACTPOUKOM
KaHaJla CBs3M M paborarh mo mnpuHnumy push-to-talk, co3gaBas myOaudHBIE |
MpUBAaTHBIE dYaThl s OOMEHa TEKCTOBBIMH coobmeHusmu. [lapamiensHo,
UCIIOJIb30BaB 3Ty IaTdopMy, redMepsl MOTIM HrpaTh B uUrpbl. Ho co BpeMeHnem
Discord ctan monyJsisipeH ¥ cpein 00yJaronuxcsi.

B macrosimiee BpeMs, MHOTHE YUYCHHUKHU JJISl 3aHSATUN BBIOUPAIOT UMEHHO ATY
wiargopMmy, MOTOMY YTO CUHTAIOT €€ Hamboyiee yA0OHOU (Hampumep, KaXAbld caM
MOJKET PeTyJIMPOBATh CBOW 3BYK W 3BYKH JPYTHX YYACTHHUKOB B KOH(PEPCHIINH), 1a U
OOJBITMHCTBY MOJAPOCTKOB JIEr4e C HEeH yIpaBJsAThCA, TaK KaK OHA clejaHa Ha Ooee
COBPEMEHHOM YpPOBHE.
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Kpome Toro, Bo BcexX BBHINIETIEPEUUCICHHBIX MPOTPaMMax MPUCYTCTBYET TaKas
GyHKIHMA, KaK «IEMOHCTPALIUS KPaHay, C OMOIIbI0 KOTOPOM MPENo1aBaTesid MOTYT
MOKa3bIBaThb CBOM IMpE3eHTAlMU W OoJjiee NOAPOOHO OOBACHATH CTyACHTaM U
IIKOJIbHUKAM HOBYIO TeMy. Taxke MHOTa YUYUTEIh MOKET UCIIOJIb30BATh MIPOTrPaMMy
Paint kak MIKOJBHYIO TOCKY, TO €CTh JaBaTh BO3MOKHOCTh YUYCHUKAM PEITUTh KaKoe-
au0o 3aJjaHue, a 3aTeM Jajiee, BMECTE€ CO BCEMU €ro pa3o0parh.

B wurore, 3a cronb OOJTHMH CPOK TUCTAHIMOHHOTO OOY4YEHHUS MBI YCIENIn
nompoOOBaTh KAKIYID M3 ITUX IPOrpamMM, pa3o0paThCsi B WX BO3MOXKHOCTSIX W,
BO3MOXHO, B  JaJbHEWIIEM  HCIOJIL30BaTh MPUOOPETCHHBbIE  3HAHUS B
npodeccuonanbHoi cpene. Takum oOpazom, cutyanus ¢ Covid 19 He TOJBKO
[IOKa3ajla HaM BCE€ BO3MOXKHOCTHM OOpa30BATENbHBIX HMHTEPHET IUIATPOpPM, HO H

KOCBCHHO, IIOMOIJIAa OLCHUTDb KAXKIYIO U3 HHUX.

CIIMCOK JIMTEPATYPbI

1. https://www krasotaimedicina.ru/diseases/infectious/COVID-19
2. https://ru.wikipedia.org/wiki/Zoom_ (mporpamma)
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4. https://ru.wikipedia.org/wiki/Discord

BJIAUAHUE COVID-19 HA XUPYPI'HYECKYIO IOAT'OTOBKY

HMemanbsan M.M., Yxyxy U.A.

DI'FOY BO «Martikonckuti 20cy0apCcmeeHHblll MeXHOI02UYeCKULl YHUBEPCUmemy,
2. Mauixon, Poccutickas ghedepayus

KoponaBupycnas 6one3ap (COVID-19) npomomkaeT oka3piBaTh BIHUSHUE Ha
Bech Mup. Ha ceromusmuuii 1eHp 3apeTUCTPUPOBAHO Oosiee 16 MIJIITMOHOB CTydYaeB
3aboneBanus u 6oinee 640 000 cmepTelt, mprUYeM HEKOTOPBIE CTPAHBI MO-TIPEKHEMY
coo0MIa0T 00 YBEJIMUCHUH YHCIIa CIy4aeB 3a00yieBaHUsl. ITOT INI00aTIbHBIN KPU3KUC B
00J1acTH 3/JpaBOOXPAHEHUS BbI3BAJI OTPOMHBIN CIIPOC HA CUCTEMBI 3JIpPaBOOXPAHCHMUS,
U MPUOPUTETHl XUPYPIUUECKUX YCIYr U3MEHWINCh. BBUIM OTMEHEHBI HECPOYHBIE

MJIAHOBBIE XUPYPTUYECKUE BMENIATEIhCTBA, PE3KO COKPATUIUCh aMOyJIaTOpHBIE
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KJIIMHUKWA U COKPATUJIOCh YKCIIO MALMEHTOB, MOCTYHAOMIUX B 3KCTPEHHOM MOPSJIKE.
DK3aMeHbl, Kypchl U KOH(PEPEHIIMN ObLIN NMEePEeHECEHbl HA MEXKIYHAPOIHYIO OCHOBY
0 BCEM crHeunuanbHOCTSIM. IlepeopueHTanuss MEIUIMHCKUX CIYyKO, MepeBojl
nepconana B nanatel COVID-19 u yMenblieHue o0beMa onepanuii MOTyT OKa3aTh
3HAYUTEIIPHOE BJIMSHHE HA XUPYPrHYECKYH0 MOJATOTOBKY M  ICHUXHYECKOE
0J1Iaronojayyne CTaXkepOB-XUPYpProB.

bblii  BBIMOJIHEHBI TOJIBKO CaMble HEOTJIOKHBIE IIJIAHOBBIE OIEpalu, |
KOHCEPBATUBHOE JICUEHUE BCE Yallle PEKOMEHIYETCSl MPU HEKOTOPBIX HEOTIOKHBIX
COCTOSIHUSIX, TAKUX Kak anmneHauuT. Kpome Toro, 4ToObl CBECTH K MUHUMYMY BpeMs
omnepanuu U pucKk HHTpaonepannoHHord nepegaun COVID-19, crapmue xupypru B
HACTOAIEE BPEMS BBIMOJHSIOT OOJIbIlIE HEOTJIOKHBIX CIydaeB, a BO3MOXHOCTHU
o0yueHus ere 0osbline cokpamarTes.[1]

[IpoaBurasicb BIepes, HEOOXOIUMO KOJMYECTBEHHO OLICHUTh MAacCIITa0bl
HApYIIEHUS XHUPYPTUYECKONW TMOJATOTOBKH, YTOOBI CMSATYUTH HEOIAronpusiTHIC
MOCJIEJICTBUS YTPAThl BOZMOXKHOCTEH /7151 0Oy4YEeHHS M HEIOCTaTKa OTIbITA.

Bo Bcex BKJIIOUEHHBIX HUCCIIEIOBAHUSX COOOIANOCh O CHMXKEHUU KOJIMYECTBA
ONEPAIMOHHBIX CIIYYaeB WJIM ONEPALMOHHOIO OIbITA, JOCTYIHOTO CTaxkepaMm. bbuin
COTIOCTaBJIEHBI KypHaJIbl oniepanuii 3 cTaxepoB MO 001 XUPYpruu A0 U BO BpeMs
naugemun COVID-19 B Hranuu. CyliecTBEHHO CHU3UIOCH OOIIEe KOJIMYECTBO
OTIEpaTUBHBIX BMEIIATENIbCTB, BBHIOJIHEHHBIX OO0ydaromumucs. beutio orMeueHo, 4yTo
ATO OCOOCHHO TMOBJIMSUIO HAa OMepaluu '"CpeIaHe CIO0KHOCTU'", KOTOphle OOBIYHO
BBITIOJTHSIFOTCSL  CTAXKEpaMM B KayecTBE IMIEPBOr0 omeparopa. ITO CHUKECHHE
O00BSCHSIIOCH MPEKpalIeHUEM JTI0OpOKauYeCTBEHHON XUPYPrUYe€CKOW ACSITENbHOCTU U
YMEHBIIICHUEM KOJIMYECTBA OOpAIlEHUI 32 HEOTJIONKHOM moMonisio. HanronanbHbIi
onpoc 351 UTaNBSIHCKOTO CTa)Xepa-yposora BBISIBHII CYLIECTBEHHOE COKPAILCHHE
JOCTyIa CTaXepa K BO3MOXKHOCTAM XHPYPrHUECKOM MOATOTOBKHU. Y MEHBIIEHUE
KOJIMYECTBa XUPYPTUUECKUX CIY4YaeB BBHI3BAJIO OOECIIOKOECHHOCTh Yy CIyIIaTeNeld H
pyKOBOAMTENEH MporpaMM; oOmieil TeMoi Obuta HECITOCOOHOCTh JOCTHYb IIEJIEBOTO

yuciaa ciyyaeB. [laThaecsiT BoceMb MPOLEHTOB CTaXEPOB-OPTONEAOB B 23
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€BpONEHCKUX CTpaHaX ObBUIM  00ECIOKOCHBI COOJIOJCHHEM TpeOOBaHUM K
eXerogHoMy o0yueHuto. TouHo Tak xe 60% AUPEKTOPOB yPOIOTMUECKUX MPOrpaMM
B CIIA OpuM 00ECHOKOEGHBI TEeM, UYTO CTaXKephl HE OyIyT COOTBETCTBOBATH
MUHUMAaJIbHBIM TPeOOBaHUAM K CIIydasiM HU3-3a naHjaemMuu. [loBTopsis 3T0, OCHOBHOM
npoOiemoid, BelpaxkeHHON 148 craxkepamu-yposnoramu u3 JlaTuHckoil Amepuku u
Wcnanun, ObUTO BAMSHUE KpHU3KMCA 370pPOBbS Ha HX KPUBYIO XUPYPIHUECKOIrO
oOy4deHus1, MpU 3TOM BCE 3asiBUIIM, YTO MX OINEpalMOHHAs JAEATEIbHOCTh ObLIA, IO
KpaiiHel Mepe, yacTU4YHO 3aTpoHyTa. Cpenu ciymareneil Heiipoxupypruu B CIIA u
Kanane 8,2% ObuM 00€CIOKOEHBI TEM, YTO MHAaHAEMHUS MOBIUIET Ha UX oOIliee
HE00X0IMMOe KoJIu4ecTBO ciydaeB. Ciayuaun 3a0oneBaHus U 0ojiee BEICOKUN YPOBEHb
HOJTOTOBKM OBLTM (haKTOpaMH pHUCKa JJIsl TOBBIIICHHS ONEPAaTHBHOW aBTOHOMHU
HOCJIe MaHIEMUHU.

COVID-19 oka3plBaeT HETaTMBHOE BIUSHUE HA BCE XUPYPrUUYECKHE
CHELMAIbHOCTH, M 3TO OLIyLIaeTCs BO BceM Mupe. Bo Bcex wucciaenoBaHMsIX
co00IIaN0Ch 00 YMEHBIIEHUH ONEPALMOHHOIO O0bEMa M OMbITa y CIyIIaTelei,
KOTOpBIE COOOIIAIM O HEKOTOPHIX OINAaceHUs X MO TOBOJY HX CIOCOOHOCTH
COOTBETCTBOBaTh TpeOoBaHMsIM K oOydeHwmio. HaOmogamach TEHICHIUS K
COKpAILIEHUIO BPEMEHH, MPOBEACHHOTO B OOJIbHMIIE B Pa3HbIX HUCCIEAOBAHUSX, U K
WCITIOJIb30BAHUIO TEJIEMEIULMHBI ISl yAAJEHHbIX KOHCyIbTauui. 13 nccnenosanmuii,
U3y4YarollluX BJIMSHUE HAa MCUXUYECKOE 3/I0pPOBbE U OJaromnojyyue, Bce COOOLIMIN O
HeOyaronpuaTHOM 3(dexre Bo Bpemsi padOTbl Ha MPOTSHKEHUM BCEW MaHIEMMH.
Hekoropble MOJI0KUTEIbHBIE MOMEHTBI, OTMEUEHHBIE B MCCIEIOBAHUSX, BKIIOUYAIOT
Iepexo]] Ha OHJIAlH-00pa30BaTEIbHBIE PECYPCHl W JOMOJIHUTENBHOE BpeMs Jis
CaMOCTOSITEIILHOT'O U3y4YEHUS WU UCCIe0BaHuUs.[2 ]

[To 8 BKJIIOUEHHBIM XHPYPrHUYECKUM CHELUAIBHOCTSIM OIBIT CTaKEPOB
CHU3WJICS BMECTE C POCTOM YpPOBHS CTpECCa M HETATUBHBIMHU IMOCIEICTBUSIMU JIS
IICUXUYECKOr0 370pOBbs. YUMTHIBAs, YTO IAHJAEMHUS BCE €LIE MPOAOJIKAETCH, U
HapacTaeT BOJIHA BTOPOM BOJIHBI, METObI OOYUEHMsI XUPYPIraM JTOJIKHBI U3MEHUTHCS.

HGKOTOprC NpCIOKCHHA 110 CMATYCHUIO IIOTCpPpU OIIbiTa BO BpPEMsS ITAHIACMHUU
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BKJIFOYAIOT HMHAUBUAYAJIbHBIM TOJXOJ K JOMOJHHUTEIBHOMY OOYYE€HHIO, OIEHKY
Habopa ciymaTtenel s BbIABICHHUS HEJAOCTATKOB M TMPOBEICHUS LIEJEBbIX
MEpOTIpUATHA, W OOHOBIIEHWE Y4YEOHBIX MPOTpaMM, UYTOOBI OTPA3UTh TOTEPIO
BO3MOXHOCTEH. [3] Xupypruueckoe MOAEIUPOBAHUE TAKKE MOXKET ChI'paTh pOJb,
MO3BOJISIST  CTaXKEpaM TMOJYyYUTh HEKOTOPHIM MPAKTUUECKUW OMBIT 3a MpeieiamMu
OTIEPAIMOHHOM, TEM CaMbIM CBOJII K MUHUMYMY PHUCK Iepenayu uH@pekiuu. Takxke
KU3HEHHO BaXHO, YTOOBI CTaKEphl MOJYyYaId TOJJEPKKY C TOUYKH 3PECHHUS
MICUXUYECKOTO 37I0pPOBbsl BO BpPEeMs MaHJIEMHUH U B TO BpeMsi, KOTJla OHU MBITAINCH
BOCCTAHOBUTH ONBIT TPEHUPOBOK.

HecmoTpst Ha MeHbline macmTaObl, yeM HbiHewmHsas nanaemus COVID-19,
ANUAEMUS TSKEIOr0 OCTPOro pecnuparopHoro aucrpecc-curapoma (SARS) 2003 r.
npuBena Kk Oonee 8000 cimydaeB 3abosieBaHus B 26 cTpaHax. ODTO TMOBIHSIO Ha
MEIUIIMHCKOE oOpa3oBaHUE M MeEAMIIMHCKoe obecnedyeHue. Sherbino um Atzema
OMKCHIBAIOT BJIMSIHUE ATUIMYHON MHEBMOHUHW HA MEIUIIMHCKOE OOpa30oBaHHUE H3-3a
norepu (HOpMaNbHBIX YUYEOHBIX 3aHATUN, 3aJEpPKEK C MEepexoJoM Ha HOBYIO
KIIMHAYECKYI0 POTAIMIO U TPUHSITHS TPETNOoAaBaTEIsIMU JOKIMHUYECKUX (DYHKITHH,
TaK 4TO TpeabIAyIue 00s3aTeabcTBa M0 00y4deHuto Obutn oTMeHeHbl. B TopoHTo
MPOU30IIIA paMaTUUeCKas BCHBIIIKA aTUIMYHON MTHEBMOHUWU, BBbI3BaBIIas OTMEHY
MJIAHOBBIX MPOLEYP U COKpallleHue aMOyJIaTOPHON aKTUBHOCTH.

Bce uccinenoBanus, B KoTopbix uzyudasnoch BiausgHue COVID-19 na ctpecc,
MICUXUYECKOE 37I0POBbE U HAPYIIEHUE CEMEWHOM >KM3HU, MOKa3aju OTPUIIATEIIHHOE
BIusHUE. M3-32 JOMOJHUTENBHOTO CTpecca W HapyuieHui, BbizBaHHbIX COVID-19,
BpauM MOJIBEpPraroTcs OOJbIIEMY PUCKY Pa3BUTHS JOJTOCPOYHOTrO BhIropanus. [lo
nanabiM  Kuras, 50,4% MenuuuHCKUX paOOTHUKOB COOOIIMIA O CHUMIITOMAax
nenpeccunt u 71,5% cooOuimin o crpecce BO BpeMsi pabOThl B YCIOBUAX MaHAEMUU.
OnHO uccnenoBanue, NocpseHHoe n3ydeHuto BiussHus COVID-19 Ha TpeBOXHOCTH
cpear MEIUUIMHCKOro mepcoHasna B Kutae, mokaszano, U4TO KEHIIUHbI-KIMHHUIUCTHI
yale CTPaJaloT TPEBOXKHOCTHIO. TOJIKO B OJIHOM M3 HAIIUX MCCIIEOBAHUN CTEICHb

cTpecca B 3aBHCHUMOCTH OT I10JIa CPaBHUBANACh, CpeAM (PpaHIly3CKHX CTaXepoB-
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YPOJIOTOB CEKC HE ObLIT CBSA3aH C MOBBIIIEHHBIM CTPECCOM BO BpeMsl MaHIAEMHUH. YIKe
U3BECTHO, YTO Y YYaIIUXCSA-XUPYProB BCEX CIEUUATBLHOCTEW BBICOKHMH YpOBEHb
BBITOpPaHUs, MO3TOMY Ba)KHO, YTOOBI ydallMecs NOJy4YaJd aJeKBATHYIO HMOJIJIEPXKKY
HE TOJIBKO BOBPEMSI, HO U MOCJIE NaHAEMUMU.

Hecmotps Ha mnopaBisitomee HeratuBHoe BiusHue COVID-19  nHa
XUPYPrUYECKYI0 MOJATOTOBKY, HEKOTOPBIE MOJIOKHUTEIbHBIE CTOPOHBI MOXKHO HAWTH.
boicTpas amantanus oOpa3oBaTeIbHBIX PECYpCOB K TIIOCTAaBKE Yepe3 OHJIAlH-
mw1aTGopMbl MO3BOJIMIIA CIYIIATENSAM MPOAOKATh Pa3BUBaTh CBOM TEOPETUYECKHE
3HaHUS. AHAJIOTHYHBIM 00pa3oMm, MepeBo]l KoH(epeHmwit B (opmaT BeOMHAPOB
MO3BOJISIET OOJBUIEMY YMCIY XHPYProB MONYYUTh YAAJIEHHBIA JOCTYN K Y4E€OHBIM
MaTepualaM U CHUXXAET MOTPEOHOCTh B YUYEOHOM OTIIYCKE, pacXoJibl, CBSI3aHHBIE C
Noe3JKaMi M TpOXUBaHHEM. B HEKOTOpHIX HCCIENOBAHUAX COOOIIANOCh, YTO
U3MEHEHHUS B TPYJOBOM KM3HHU MO3BOJWIM BBIACIUTH JOMOJHUTEIBHOE BpEMs Ha
uccienoBanus. B To BpeMs Kak nepeauciioKalus BhIHYK/IaeT 00ydaeMbIX BbIXOAUTD
U3 CBOEH 30HBI KOM(GOPTa U MOXKET BbI3BaTh HEKOTOPYIO TPEBOTY, MEPEIUCTOKAIIUS B
JIOJDKHBIM  00pa3oM KOHTPOJUPYEMYIO 00JacTb MOXKET TIO3BOJUTh MPUOOPECTH
HOBBIE HaBBIKM M OCBEXHTHb crapble. OnHa U3 CHWIBHBIX CTOPOH 3TOT0 0030pa
3aKJII0YAETCsl B TOM, YTO, HACKOJIBKO HaM HM3BECTHO, 3TO MEPBbIA CUCTEMATUYECKHM
o030p BmusHMs ~COVID-19 Ha  Bce  XUpypruyeckue  CIEUHUaIbHOCTH,
dokycupyromuiics Ha MNpoOiieMax CTaXKEPOB BO BCEX AaCHEKTax XUPYPruyecKou
noAroToBKM. (OCHOBHBIM ~ OTPAaHMYEHUEM JAHHOTO HCCIEAOBAHUS  SIBJIAETCA
OTCYTCTBHE OOBEKTHUBHBIX JAHHBIX O BIUSHUM Ha ONEPAaTUBHBIA 00bEeM Kekca, YTo
3alpeTUIIO MPOBEICHUE METa-aHaAIN3a.[4 ]

BozneiictBue COVID-19 Ha Xupyprudeckux CTaXepoB ObLIO HCIBITAHO BO
BCEM MHpE M BO BCEX CIEIUAIbHOCTAX. HeraTuBHbIE MOCIEACTBUS CKA3bIBAIOTCS HE
TOJIbKO Ha ONEPATUBHOM U KJIMHUYECKOM OMbBITE, HO U HA TICUXUYECKOM 3JI0POBbE U
Onaronosyuynu oOy4daembIX. [ KOJMUECTBEHHOM OLIEHKM UCTHHHOIO BO3JEHCTBUS
COVID-19 u BbIpaOOTKM pEeKOMEHAAMN IO OyayiieMy oOecredeHHut0 oOydeHUs

HCO6XOI[I/IMI>I I[ElJ'IBHGﬁIHHC HCCIICAOBaHNA C NCIIOJIb30BAHUCM OIICPATUBHOTO o0beMa
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CIy4aeB U JIaHHBIX OIlICHKHU. IIpoBeneHue XUPyprudyecKor MOATOTOBKH B YCIOBHUSIX
IIPOJIOJDKAIOIICHCS] MAHJAEMHUU JOKHO OyAeT OTONTH OT TPAJAMIIMOHHBIX MOCICH

00y4eHHs1, 4TOObI 00€CIIEUYNTh KOMIIETEHTHOCTh U XOPOIIYIO MOAJIEPKKY 00ydaeMbIX.
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HPEAYHPEXIEHUE PACITPOCTPAHEHUA UHOEKIINHU
IIPU ABUAIIEPEJIETAX B YCJIOBUAX NTAHAEMHNHU

Kuasiesa Y.K., Hukonaiikun H.U., Mep3aukun U.H.

DI'FOY BO Mockoeckuii 20cyoapcmeenHblil mexHu4ecKull yHugepcumem
epaxcoanckou asuayuu (MI'TY I'A),
2. Mockea, Poccuiickas @edepayus

OnuaeMuonoruyeckas oOCTaHOBKAa MPEACTaBIsET CO0OM COBOKYIHOCTb
(aKkTOpPOB U YCJIOBHI, XapaKTePU3YIOIINXCS ONPECICHHBIM YPOBHEM, CTPYKTYpPOH U
JTUHAMHUKONW HWH(EKIIMOHHBIX 3a00J€BaHUMN, COCTOSSHUEM 3J0POBbSI HACEJCHUS U
cpenbl OOWTaHUS HA OMNPEACICHHOW MECTHOCTH. M3BECTHO MHOXKECTBO CIIy4yaeB
pacnpocTpaHeHUs pa3InyHbIX HHPEKIIMOHHBIX 3a00yieBaHuil. B cBA3M ¢ nosBieHnem
B 2019 roay noBoro Bupyca COVID-19 snuaemuonornyeckasi 00OCTaHOBKAa B MUPE
yXYAIIMIAaCh, @ CMEPTHOCTh HAcelieHus Bo3pocia. PacmpocTpanennio WHGEKIHH
BCEr/la CIIOCOOCTBYET CKYYEHHOCTb JIFOJIEH Ha OJHOW TEPPUTOPHUH. DTO MPOUCXOIUT
B OOIIECTBEHHOM TPAHCIOPTE, HAMPUMEpP, B a’pornoprax MpU MOATOTOBKE
naccakXupoB K mocajike B Bo3aymHoe cynHo (BC) u, ocodenHo, B cajioHe caMmosiera

BO BpeMms mepenera. Bo BpeMsi maHIeMuu HEOOXOJUM HAJEKHBIM U SKOHOMUYHBIM
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Crocod MperoTBpALEHUS] BTOPUYHOIO PaCHpOCTpaHEHUs HHGEKIUH dYepes
UCIIOJIb30BaHHBIE paHee CpeCcTBA MHAUBUTyanbHOU 3auThl (CH3), KOTOpbIN MOXKET
OBITH MCIIONB30BaH Ha 6opTy BC.

Jiist 60psOBI ¢ pacpocTpaHeHrueM KopoHaBupycHor uHpeknnu B 2020 r. boin
OPEANPUHAT PAJl NPAKTUUYECKUX MporiIakTuueckux Mep. OCHOBHBIMU CpPEJICTBAMHU
3aIATHl YE€JIOBEKAa CTAJIM MEJUUMHCKHE MAaCKH, aHTUCENTUKH, IEpYATKUu H
orpaHuveHue nepeaBkeHus mojed. OcoOeHHO OOJbIIONW yAap MpHUIIENCS Ha
aBUALIMOHHYIO OTpacib. ['ocymapcTBa 3aKpbUld TPAHMIIBI, OBLJIO MOYTH MOJHOCTHIO
IPEKpaLIeHO MEXIyHapOAHOE aBUACOOOIIEHUE, COKPAILIEHO KOJMYECTBO BHYTPEHHUX
aBUapeicoB. ABHMAKOMIIAHUM W a’pONOPThHl MOHEcHu Oosbiiue yObITKH. Tak, B
anpesie 2020 r. mepeBO3KH IpyNmbl KOMIAHUA A3po¢iaoT, NMOHU3UIUCH Ha 95%,
3arpy3ka kpecen He npessbimaia 33%. Be€ aTo ckazanock Ha (PMHAHCOBOM COCTOSIHUM
komnanuu [1]. HeratuBHoe  3KOJOTMYECKOE  BO3IECUCTBUE  ACATEIHBHOCTHU
IPaKJAHCKOM aBHUALlMM, OKa3blBAEMOE B IIOJHOM JKU3HEHHOM (PECYpCHOM) LIMKIIE
aBHAIEPEBO30K [2] HECOMHEHHO BO3POCIIO.

CaMonér SBIseTCS TePMETUYHON KAICyJIoi B KOTOPOW yCTaHOBJICHBI (PUIBTPHI,
oOecrnieunBaoImye TayOOKyI0 OYHCTKY Bo3ayxa. Bo3myX, mocTymaromuil B CajioH,
oTOupaeTcsi 1ocjie OJHOW U3 CTyNEHEeW KOMIIpeccopa aBUaJBUIaTeNs, TJIe
HarpeBaercs 10 290 rpaxycoB Kemssuna (20 °C). B o6veme camona BC Bosmyx
MEHsIeTCA KaK/ble Tpu—TiaTh MUHYT. [llaHChI 3a0071eTh BO BpeMsl IMOJIETa HEBBICOKH.
OTO MONTBEpPKJIAaeT M CTAaTUCTHKA 3a00JIeBaHUM O0OCIIy»KHBAIOILIErO0 MepcoHaa.
BoptnpoBogHuku Ha OOPTY MpakTUYECKU HE 3a00JeBaloT. B cBsi3u ¢ 3TUM Ha 60OPTY
HEO0OXOJAMMBI CPE/ICTBA TUTUEHBI, @ UMEHHO: 3alllUTHBIE MAaCKU, IEPYATKH.

B mepuop nencTBus OrpaHUYUTENBHBIX MEP B IIYHKTAX OTIPABIECHUS PEUCOB
(KaKk MeXIYHapOJHbBIX, TaK BHYTPEHHHX) MEPCOHAJ OCHAIICH TEIUIOBU30paMH MJis
U3MEpPEHUs TeMIlepaTypbl MacCaXUpPOB U COTPYIHHUKOB. Bxon B 31aHue asporopra
BO3MOXEH TOJIBKO IPU HAJIMYUM MACOK M INEPYATOK, MOBCEMECTHO YCTAHOBJIEHBI
ne3uHpUIMpyrolre cpeacTa A o0padotku pyk. Ilaccaxkupel, mepcoHan U UHBIE

IMOCCTUTCIIN a9POIOPTOB JOJIKHBI CO6J'IIOI[aTB «CONUAIIBHYIO TUCTAHIIUIOY .
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Macku ¥ mepuaTKe CTajdu 00s3aTelIbHBIM aTpuOyTOM MpH TMEPEMEIICHUU B
a’pornopty W npu aBuanepesnerax. Homenue macok Ha 6opty BC pernmamenTupyior
MeToanueckue ykasaHusi PocrnorpeOHan3opa. OJHUM U3 MYHKTOB IpaBUII SIBJIAETCA
TpeOOBaHME PETYNIIPHON CMEHBI UX BO BpeMs peiica (He pexxe 1 pasa 3a 3 gaca), a
TAKXKE MOCJe KaXA0ro (PU3MUECKOro KOHTAKTa ¢ NaCCaXUPOM U B CIIydae HAPYIICHHUS
LEJIOCTHOCTH NIEPUATOK U MACOK.

OdyeBugHO, YTO JUIsl MPEJOTBPAILCHUS pacHpoCcTpaHEHUs HUHOEKIuH,
UCII0JIb30BAaHHBIE CPEJICTBA 3aAIIUTHl HEOOXOAMMO 00€e33apakUBaTh U yTHUIU3UPOBATD.
[TomumMo 3TOrO, HEOOXOAUMO KAaKMM-TO 00pa3oM 00e33apa’kuBaTh MHOTOPA3OBBIC
MacKH, TOJIbKO TOTIa BO3MOKHO UX JlajbHEHIIIee NCTI0Ib30BaHUE.

JUia  ne3uH(pEeKUuH HKCIONb30BaHHBIX MACOK IPEJIaraeTcs HUCIO0JIb30BaTh
00paboTKy ra3000pa3HbIM 030HOM, BhIPA0ATHIBAEMOM B CIICIIMAIBHOM YCTPOMCTBE —
o3oHatope. O30H SBJISETCS OUYEHb CHUJIBHBIM OKHCIHUTENIEM, C €ro MOMOUIbIO
JI0OCTaTOYHO JIETKO CIPABUTHCSA C PA3IMYHBIMU OaKTEpUSIMH U MUKPOOPTaHU3MaMHU.
[lepuatku W Mackd TMpeasiaraeTcsi TMOMEIIaTh B CIEHHAIbHBIA KOHTEHHED,
COCIMHEHHBIH TPYOKOW € 030HATOPOM. ITO MO3BOJSET MOBOJUTH CAHUTAPHYIO
00paboTKy, Kak MPEBEHTUBHO (ME€pe/ MEPBUYHBIM HCIIOJIB30BAHUEM), TaK U IOCIE
UCIIOJIb30BAHUS.

AHanu3  NOpeNCTaBIEHHBIX HA  POCCUHCKOM  pBIHKE  pa3HOOOpPa3HBIX
KOHCTPYKIIUH 030HATOPOB, BBIITYCKAEMbIX MPOMBIIIJIEHHOCTHIO B HACTOSIEE BpeMsl,
MO3BOJISIET JUIsI paccMaTpUBAeMOro Ciyyass PEKOMEHJ0BaTh O30HATOP-HOHU3ATOP
turra MILLDOM M900 Premium [3]. DTOT 030HAaTOp MO BCEM CBOMM TEXHUYECKUM
XapaKTEepPUCTUKaM MOAXOAUT il coONItoAeHus pennucanuii Pociorpedbnanzopa 1o
opranm3anu padoThl KOMIIAHWN W TPEANPUATHN B YCIOBHUSIX PacIpOCTpPaHEHUN
Covid-19, a Taxxe o6nagaetr EBpomeiickumu u Poccuiickumu cepTuduraramu
kayecTBa. Jlie €ro MWTaHUA  HUCHOJNB3YETCS HOBass CHUCTEMa SKOHOMHOIO
sHepromnoTpedsieHus, moTpedsitonas Bcero 10 BaTT dJIEKTPOIHEPTHM B dac.
N3roroButens rapaHTupyeTr Cpok ciaykObl mpuoopa- 17 sermmum 10 000 gacom

pabotsl. Kopiyc mnpubopa M3roToBi€H U3 MaTEpUAlIOB, UCIOJb3YEMbIX B
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MEIUIMHCKON TMPOMBIIUIEHHOCTH. PbhIHOYHAasi cToMMOCTh oO30HaTopa Tuna M900
Premium cocraBiaser okoino 10 Teic. pyOmeit. Ilpu oOnTOBBIX 3aKymKax,
IPOU3BOAMUTEND MpeAaraeT ruoKyro cucteMy ckuaok. Ha 6opTy HEoOX0auMoO UMETh
2 mr. paborarmux 030HATOpoB U 1 3amacHoi. Takum oOpaszoMm, 3arparbl Ha 3
o3oHatopa tuna M900 Premium nanst ognoro 6opra BC cocrasst 30 Thic. pyOneit.

[TockosibKy 030HATOp T'E€HEPUPYET 030H, HEOOXOIMMO YUUTHIBATH ILIIOCHI U
MHUHYCBl JAaHHOTO HEOOBIYHOTO Ta3a, KOTOPhIC, MPEXKIE BCEro, OMPEIESIOTCS €ro
BJIUSIHUEM Ha 4yesioBeKa. O30H MOXET ObITh OYEHb MOJIE3EH JJIsi OpraHu3Ma, TaK Kak
MO/ €ro BIUSHUEM MOTHOAIOT OO0JIe3HETBOPHBIE MHUKPOOBI, TPUOKU ¥ BHUPYCHI,
HOPMAJIM3YeTCS  CBEPTHIBAEMOCTh  KpPOBH;  MPOSIBISIETCS  AHTUOKCHUJAHTHOE
BO3/ICIICTBHE; B OpPraHM3Me YelOBEKa B HECKOJIBKO pa3 OBICTpel CHUHTE3UPYIOTCS
OMOJIOTUYECKH aKTHUBHBIE BEIIECTBA; CHIDKAIOTCS OoseBble omryieHus. O30HOBBIN
cioii armocepsl 3emiM UTpaeT HE3aMEHUMYIO poJib B 3alIUTE BCEro KUBOTO Ha
IUTAHETE OT TYOUTENBHOrO YJIbTPadUOIeTOBOIO0 KOCMUYECKOoTro u3nyueHus [4]. [pu
BCEX MHOTOYMCIEHHBIX IMPEUMYIIECTBAX O030H, HCIOJIb3YEMbII  UYpe3MepHO,
IPOSBIIAET U P HETOCTATKOB [5].

Ucnonp3oBanue 030HATOPOB 3(MPEKTUBHO MPU OOpHOE C pachpoCTpaHECHHUEM
WH()EKIMOHHBIX 3a00JeBaHUM, TakK KakK TI03BOJIIET YMEHbBIIATh HETaTUBHBIC
MOCJIC/ICTBHUSI MHOTUX TE€XHOTEHHBIX KaTacTpo(, Upe3BhIUAHBIX CHUTYAIlUH, a TaKKe
npenoTBpamarb naHjgeMuu. [Ipy MOBTOPHOM HMCHOJB30BAaHUM MACOK M MEpPYaATOK
YMEHBIIAETCS KOJIMYECTBO TBEPBIX OTXOOB.

BaxxHoe 3HaueHume wumeeT (UHAHCOBas CTOPOHA JAHHOTO MPEIIOKEHUS.
[langemus mokaszajna, 4YTO OTpaciib MaCCAXUPCKUX MEPEBO30K B HAIIM JHH ysI3BHUMa
Kak Hukorjga. KoaumdyecTBO MEpPEeBE3EHHBIX MACCAXKHUPOB  SBISETCA TJIABHBIM
nokasaresieM paOOThl TPaXKJAHCKON aBUALMU, KOTOPBIM CTPEMUTENBHO MPUOIU3HUIICS
K Hymo. Kpusuca takoro macmra®a HHIYyCTpHUsl aBUANEPEBO30K HE HCIBITHIBAJIA
Hukoraa pasee. Jlaxe BO Bpems BTopold MHpOBOM BOMHBI aBHAINIEPEBO3KHA HE
OCTAHABJIMBAINCH, & TOJIBKO YBETUUUBATUCH. CeroaHsi OAHOW U3 CaMbIX aKTyaJlbHbBIX

TEeM JJi1 00CYKACHUSI CPe/l CIEIUATUCTOB OTPaciu SIBIETCs MpobiieMa maciitada
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NOTeph W AaCTPOHOMHUYECKHE CYMMBI IIOMOINM, MO CYTH HEOOXOAMMOU IS
«mepe3anycka» aBualMM BO BceM wmupe. llpencrosiume 3arpaTbl HCUUCISIOTCS
COTHSIMU MWJUIUAPJIOB JOJIIIApOB [6].

[Tomumo  mpoOneM, CBSI3aHHBIX C  COOJIIOJIGHHMEM  aBUAKOMIAHUSMU
TpeboBaHuii BcemupHoil opraHuzanuu 3apaBooxpaHeHus, PocrnorpebHagzopa u
JIPYTUX HAA30pPHBIX WHCTAHIUMN, OTPAHUYMBAIOIIMX MapHIPYThl aBUANEPEBO30K U
NEPEMEILECHUE MACCaXKUPOB MO TEPPUTOPHHU A’PONOPTOB, HEMAIOBAXKHOE 3HAUCHHE
JUISl aBUAKOMIAHUN UMEIOT 3aTpaThl HA COOJIO/ICHUE YCTAHOBIEHHOTO «IIePYaTOUHO-
MaCOYHOT0» PEeKUMa 0OCITYKUBAHUS ITACCAKUPOB.

Pacuérel  1OKa3pIBalOT, YTO  MCIOJBb30BAHUE MHOIOPA30BBIX  MACOK,
MPOXOMSIIAX PETYJIAPHYI0 «PEaHUMAIMOHHYIO» O0OpabOTKy 030HOM, SIBIISCTCS
BBITOJIHBIM I aBHakoMmaHui. B cpemHem 3a 3-x 4acoBoil peiic MmO MapuipyTy
MockBa-bonrapusi, aBUakoMIiaHusi JOJKHA MPEJOCTaBUTh MaccakupaM U dieHaMm
skunaxa okoyio 500 eIMHUI] KOMIUIEKTOB OJIHOPA30BbIX MACOK U MEPYATOK, TO K€ U
npu ooparHoM peiice. Pacuer nposeaen aist 200 maccakupoB MPU CMEHE MACOK OJIUH
pa3 B 1,5 gaca, ¢ koaddurmentom 3amaca, paBHbIM 1,25. CpemHssi CTOMMOCTH
MHOTOpa30Boi Macku B Poccuu npunsita panoit 100 py6., a nepuatok — 20 py0. s
petica MockBa-bonrapus-MockBa aBHaKOMIIAHMM HEOOXOJIUMO TOTPATUTH Ha
3aKyIKYy CpeACTB MHAMBUAyanbHOU 3amutbl 60 000 pyOusei, ciienoBaTtelbHO TpHU
o3oHaropa Tuna M900 Premium okymisrcs yxe 3a 1 peiic.

Takum oOpa3oM, aHaau3 COBPEMEHHOM CHUTyallMM [OKa3bIBae€T, 4YTO
YEeJI0BEUECTBO OKa3ajJoCh HE TOTOBO K Takoro poaa snuaemuu, kak COVID-19.
UenoBeky claeAyeT HAYUYUThCS KUTh PSIOM C BUPYCOM, MOMBITATHCS €r0 MOJYUHUTH
cebe, crmenath MEHee OmacHbIM. MIMEHHO Haj 3THM B HACTOAIIee BpeMs paboTaroT
y4eHble MHOTHX CTpaH. BceM mrogsM HeoOXoaumo coOnoAaTh CaHUTapHO-
SIMUJIEMHUOJIOTMYECKUE HOPMBI U TOJIB30BAThCS CPEACTBAMM 3alllUThI, CBOJS, TEM
caMbIM, K MUHUMYMY BO3J€ICTBHS BUpYcCa.

B coBpemeHHOI HampspKEHHOW 3MHAEMHOJOTHYECKOM OOCTaHOBKE B MHPE,

UCII0JIb30BaHUE 030HATOPOB Ha OopTy BC MO3BONUT CHU3UTH PUCK PAaCIPOCTPAHEHHUS
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3apakeHUs WHQEKIMOHHBIMU 3a00JIEBaHUSIMU MEXIy I[acCaXupaMu 3a BpeMs
nosi€ra, a takke npu noaroroeke BC k cienyromemy peicy. OnmcaHHBI METOA
UCTIONb30BAaHUSl O30HATOPOB 1 nAe3uH(ekiuu orpadotannbix CU3, MOxHO
PEKOMEHI0BaTh K HCIIOIB30BAHUIO M HA JPYTMX BHAAX TPAHCIIOPTA: BOJIHOM,

KEJIE3HOIOPOKHOM, ABTOMOOMIBHOM, a TAK)KE B IPYTUX OTPACIIIX YKOHOMUKH.
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COVID-2019: EE BJIIUAHUE HA DKOHOMHUKY

3oruxkos H.3.

DOI'FOY BO Yysauickuii cocyoapcmeennsiii yuugepcumem um. U.H. Yvsanosa,
2. Yebokcapwit, Poccutickas ®edepayus

Poccust xapaktepusyercs riay0okoi auddepeHnuanueid peruoHoB M0 YPOBHIO
UX COLMAIbHO — SKOHOMHUYECKOTO pa3BUTHUS. DTO OOYCIOBIIEHO KaK BHYTPEHHHUMH,
TaK M BHEIMIHUMH (PAKTOpaMH: HEPAaBHOMEPHOCTHh PACIPEICICHUs] MPUPOIHBIX
pECypcoB, pa3iMyHbIE KIMMATUYECKHE YCIOBHS, Pa3inyvs B MPOU3BOJCTBEHHOM,
CBIPbEBOM, TPYJIOBOM, HAJOrOBOM NOTEHLMAIAaX, OObIYal KOPEHHOI'O0 HACEJICHUS U

ap. C yd4eToM YyKa3aHHBIX W JApPYyrux (HaKTOPOB HMEET MECTO CIelraIn3aius
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pPEruoHOB Ha (PUHAHCOBBIE LIEHTPHI, arpapHO — MPOMBIIIJICHHbIE, TIPOMBILUICHHbBIE U
DKCIIOPTHO — OPUEHTUPOBAHHBIC PETHOHBI.

K ykazannbeim Bbeie ¢akropam B 2019 roay npubaBuiicss BHEIHHNA (pakTop —
Covid — 2019, kotopslii Oka3an OOJBIIIOE HETAaTUBHOE BIMSIHUE KaK Ha MHPOBYIO
SKOHOMUKY B LIE€JIOM, TaK U SKOHOMUKY OT/EJIbHBIX FOCYIapCTB, PETUOHOB.

Cratrbs MOCBAIIEHAa U3YYEHUIO TOro, Kak moeiausa Covid-19 Ha 3KOHOMHKY
OTJeNbHBIX CyOBeKTOB PD Cc yuyerom poju permoHOB Ha SKOHOMHYECKOE pa3BUTHE
CTpaHbl B LEeJIOM. B kadecTBe 00beKTa HCCIEAOBaHUS BbIOpaHbI 2 pecyOJIMKH,
Bxonsamue B coctaB [IpuBomxckoro ¢enepansHoro okpyra (IIDO): pecmyOnmka
bamkoproctan (Jiugep B peUTHHIE), BXOASIIAs B COCTAaB MPOMBIIUIEHHBIX PETUOHOB,
u pecnyosuka Mapuil On (ayrcailiep B pEWTHHIE), OTHOCAILIASACS K arpapHo —
IIPOMBIIUICHHBIM PETHOHAM.

UccnenoBanue. VccienoBaHue MPOBEAEHO HAa OCHOBAHUM O(UIIMATBHBIX
HWCTOYHHUKOB, HCIOJIb3YEMbIX PEUTUHIOBBIM areHTCTBOM PUAPEUTUHT pu
PaHXUPOBAHUM PETMOHOB M0 YPOBHIO UX COLMAIIBHO — YKOHOMHUYECKOTO IOJIOKECHUS.
B xone wucciienoBaHusi MCHOJB30BaHbl METOJBI CHHTE3a, aHalIW3a, PYNIHPOBKH,

00001TIeHUS | JIp.

Tabnuya 1
HToru counanbHO — 3KOHOMHUYECKOT0 MosokeHus: Pecryonuk bamkoprocran u Mapuit O 3a 2019
TOJI
Exn. uzm. P-xa P-xa
bamkoproctan | Mapuii On
1 2 3 4

O0BeM pou3BOACTBA TOBAPOB M YCIYT MIpA. P. 2438,68 270,23
t0 ke, 1o B [1DO (ITDO — 17479,37 mapa. p.) % 13,9 1,5
TO K€, Ha 1-T0 JKHUTEIII T. p. 602,98 397,55
O060OpOT PO3ZHUYHON TOPTOBJIH MIIPJ. P. 931,53 90,76
HMuBecTUIIMM B OCHOBHOM KamuTajl Ha 1-To KUTEA T. p. 79,64 39,23
BPII Ha gyury HaceneHust T. p. 412.,5 260,8
UncneHHOCTh HAaCeJICHUS TBIC. YEII. 4051005 680380
W3 HUX 3aHATBIX B JKOHOMHKE TBIC. Yell. 1810,15 317,56
Jloxoapl KOHCOTMIMPOBAHHOTO OI0KETA MIIPJ. P. 252,03 39,99
10 ke, noJig B [1DO (ITDO —2128,18 mupa. p.) % 11,8 1,9
TO K€, Ha OJHOTO JKUTEIIS T. . 62,31 58,83
HasoroBble 1 HEHAJIOrOBbIE T0XObI OIOIKETA MIIPA. P- 187,8 21,6
TO ’Ke, UX JI0NI1 B CyMMapHOM oOBeMe J0XOJ0B % 78,5 58,6
O10/KEeTa
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IIpooonsicenue mabauyor 1

1 2 3 4
OTHOIIIEHHE HAJIOTOBBLIX M HEHAJIOTOBBIX JOXOJOB K % 73,4 61,5
pacxojsiaMm OroJKeTa
Hedunut (-), npoduuut (+) Oro0mKera MJIpA. P. -16,31 1,74
O0wem rocaonra Ha 1.01.2020 MJIPA. P- 13,53 11,99
TO JK€, K HAJIOTOBEIM M HEHAJOTOBBIM JOXOJaM % 7,2 55,5
Oroxera
Jotammu Ha  BBIPaBHUBAHHE OromkeTHou | mupa. p. | 15,612 6,93
00ecne4eHHOCTH cyObeKTOB PO
Jlonst npuOBLIBHBIX NPEeIPUITUN % 0,7 0,7
CpennemecsyHast 3apaboTHas 11aTa pabOTHUKOB pyo. 36287 29829
ons HaceneHus ¢ 10XOAaMU HUKE MPOKUTOUHOTO | Yo 12,1 20,1
MUHUMYyMa
OTHOLIIEHHE JIEHEKHBIX JOXOJ0B HACEJIIEHUS K | pa3 2,07 1,49
CTOMMOCTH (PUKCUPOBAHHOTO Habopa TOBApOB H
yCIIyT
YpoBeHb 6€3paboTHIIbI % 4,4 4,6
Oxunaemasi IPOJIOJKUTEIbHOCTD )KU3HU JeT 72,6 72,9
YpoBeHb MJIaICHUECKOW CMEPTHOCTH (YHUCIIO IETEH, 6,0 4,4
ymepmnx B Bo3pacte a0 1 roma, nHa 1000
POIMBILINXCS)
WHTerpanabHblil peMTHHTOBBIN 0al Oasmn 60,505 28,9
MecTo B peliTuHTe 13 66

Ucrounuku: [1-8]

Ilo maHHBIM IPOBENEHHOIO PEUTHUHIOBBIM areHTcTBOM PUAPeuTuHr anammsa
COI[MAJIbHO — KOHOMHUYECKOTO Pa3BUTHUS PETMOHOB U CTpaHbl B 1ieiom, B 2019 r.
POCT JTOCTUTHYT B MPOMBIILJIEHHOCTH, CTPOUTENLCTBE, PO3HUYHON TOproBie. O0beM
BBII Breipoc Ha 1,3% (B 2018 1. — 2,5%). UHaekc mpOMBIILIEHHOTO MPOU3BOJICTBA
coctrasui 102,3% (B 2018 r. — 103,5%), B Tom uuncne B pecnyonrke bamkoprocran
104,1%, Mapuit 31 — 105,5%. Ilpu sTOoM, Kak ciemayeT W3 MaHHBIX TaOMUIGl 1,
pecnybnuka bamkopTocTaH MpeBBIMIAET MOKa3aTeNu Mo pecnyonauke Mapuii Om:mo
00beMy MPOU3BOJICTBA TOBAPOB M YCIYT — B 9 pas; 1o j10jie B 00beMe MPOU3BOJICTBA
no [I®O — B 9,3 paza; no o0beMy NpoOU3BOACTBA TOBAPOB B pacyeTe Ha 1-To KUTeNs
—B 1,5 paza; no BPII na qymy nacenenusi — B 1,6 pasa.

O60poT po3anuHo Toprosiau 1mo PO B 2019 r. yeenuuwics Ha 1,9% (8 2018r.
—2,7%), B ToM unciie B pecryoauke bamkoprocran — 1,3% u coctaBmi 931,5 map.
py0., uto 6osee 10 pa3 BbIe mokasatens mo pecnyonauke Mapwuit D1 (90,8 mupg.

py0.). Poct unBectunmii B uenom no P® cocrasun 1,7% (B 2018 r. — 5,4%), B ToM
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gyucie B pecrnyOnuke bamkoprocran -13,6%, pecnybmuke Mapuii D1 CHIDKEHHE
7,7%, B aOCONIOTHOM BBIPQXECHUW WHBECTHIIMH COCTABUJIU COOTBETCTBEHHO 3221
MJH. pyO. u 26,7 muH pyO., B pacuere Ha OJHOro xurenst — 79,64 1. p. u 39,23 1. p.

[Ipu 3TOM cnegyeT UMETh BBUIY, YTO YHUCICHHOCTh HACEJICHHS PECIyOJIMKU
bamkoptocran coctasnser 4 051 005 yen., pecnnyonuku Mapuit 91 — 680380 uen.,
9yT0 B 6 pa3 MEHbIIE;, UYHUCICHHOCTh 3aHATHIX B SKOHOMHKE — COOTBETCTBEHHO
1810150 ven. u 317560 uen.

Jloxonsl  KOHCOJUIUPOBAHHOTO OropkeTa pecnyOnuku — bamkoproctan
NPEBBIIAIOT TOKa3aTenab pecnyOnuku Mapuii On B 6,3 pasa, mpu 3TOM J0JS B
noxonax oOromxera [IOO — coorBercTBenHo 11,8% u 1,9%, B pacuere Ha OgHOTO
xutens — 62,31 1. p. u 58,83 1. p. HanoroBrsie 1 HEHaNOroBbIe 10XOABI OIOKETA IO
pecniyonuke bamkoproctan coctaBuinu 187,8 mapa. py06., pecriyonrke Mapuii D1 —
21,6 mapa. py0. (B 8,7 paza MeHbIle), UX JOJS B CyMMapHOM OOBbeME JO0XOI0B
Or0/KeTa COCTaBIseT COOTBETCTBEHHO 78,5% m 58,6%, B MpoIeHTax K pacxojaam
oroxeToB — 73,4% u 61,5%. CnenoBatenbHO, 10JIs1 O€3BO3ME3IHBIX OCTYTUICHUH B
oromkere pecyonuku bamkoprocran (21,5%) mensbie, uem mo pecnyOiauke Mapwii
o1 (41,4%).

O6bem rocaonara pecnyonuku bamkoprocran (13,53 mupa. py6.) npeBbiiaeT
3HaueHue pecnyonauku Mapuii On (11,99 mupa. py6.) Ha 12,8%. Mexnay tem noir
pecnyOnuku bamkoproctan coctaBisieT Juib 7,2% OT BEJIUYMHBI HAJIOTOBBIX U
HEHAJIOTOBBIX JI0XOJOB OrojKeTa, 1o pecnyonnke Mapuit 91 — 0Oosiee MOJOBUHBI
COOCTBEHHBIX JIOXOJIOB OIOJKETA.

JloTaiun Ha BbIpaBHUBaHUE OMOHKETHOM OOECIEUEHHOCTH IO PEeCIyOJInKe
bamkoprocran cocraBmsror 15,612 mnpa. py6., 9to B 2,2 pas3a MPEBHIIIACT
nokasareip pecrnyonuku Mapuii 91 (6,93 mipa. p.), 3TO PU TOM, YTO YUCIEHHOCTh
HaceJIeHUs] COOTBETCTBEHHO B 6 pa3 OoJbIIIe.

[Tokazatenu macmrada u 3PpQPEeKTUBHOCTH SKOHOMUKH (00BEM MPOU3BOJICTBA,
BPII, noxoabl Orojkera) oOECIEUUIM BBICOKUWA YPOBEHb JEHEKHBIX JI0XOJOB

HaceneHus o pecnyonuke bamkoprocran. Tak, cpegHeMecsiuHasi 3apa0oTHas I1aTa
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paboTHUKOB Mo pecnyonrke bamkoprocran cocraBuia 36287 py6. (B pecryOnmke
Mapuii On — 29829 py6.), m0ysi HaceNeHUs C JOXOJaMHU HHXKE MPOKUTOYHOTO
MuHumyMa — 12,1% (B pecnybauke Mapuit O — 20,1%), OTHOIIEHHE IEHEKHBIX
JI0OXOJI0B HacesneHus: — cooTBeTcTBeHHO 2,07 u 1,49. Kak cinenyeT u3 mpuBEICHHBIX
nanHbeiX, B 2019 r. maHmemus KOpOHaBUpyCa €HI€ HE OKaszajga OTPUIATEIIbHOE
BIIMSIHUE HA HKOHOMHUKY PETMOHOB, OJHAKO 3TH YCHEXH pOCTa JOCTUTHYTHI C
OOJBIIMMU 3aTpaTaMH, KOTOpbIE MPHUBEIM K YOBITOUHOCTH MPEIIPHUATHI: OIS
npuObUIBHBIX Npeanpusatuit cocrasuia 0,7% npotus 70-80% B 2018 r.

Peruonsl IO B 11€10M 3aHUMAIOT JOBOJBHO BBICOKHE MO3UIIMK B PEUTHHIE
COLIMAJIbHO — 3KOHOMHUYECKOIO IOJOKEHMS: 5 pPErHOHOB U3 14 BXOAAT B IEPBYIO
JBAALIATKY PEUTHHTa CO 3HAUCHHEM HHTETpalibHOTO peiftunra Boime 50 Oamios. B
2019 r. uHTErpaNbHBIA PEUTUHT BBIPOC B OOJBIIMHCTBE PETMOHOB Okpyra. CpenHee
3HaueHue pertunronoro 6amna [IOO ysennuunocs Ha 1,15 6anna u no uroram 2019
r cocraBmio 47,48 Oamna, 4TO TO3BOIMIO 3aHATH 2 MECTO B pEUTHHrEe H3 8
denepanbHbIX OKpYToB (TIocie Ypanbckoro genepaibHOro okpyra, umeroiero 60,82
Oamia).

Kak aGcomoTHbIC, TaK U OTHOCHUTEIbHBIC MoKa3zaTenu 3a 2019 rox myure mo
peciyonnke bamkopTrocTaH, 4To B KOHEYHOM UTOre obecnieuninu pecryonuke 60,505
O6amoB u 13 Mecto B obOmiepoccuiickoM peituHre peruoHoB (3 mecto B [1DO),
pecniyonuka Mapuii Oi1, umes 28,9 6amioB, 3aHuMaeT 66 MECTO B OOIIEPOCCUICKOM
peritunre (B 2018 r. — 73 mecto), 14 mecto B IIDO.

Htorn comumanbHO — 3KOHOMHUYECKOro pa3BuTusi peruoHoB B 2020 roxmy. Ilo
nanHbiM Poccrata, BBII cTpanbl cHusmics Ha 3,1%, peaibHble JOXOABI TPaXKIaH —
Ha 3,5%, unpnauus coctaBuwia 4,91%, B TOM umucie N0 MPOJAOBOJIbCTBEHHBIM
ToBapaM Ha 6,69%. IIpousBonctBo B P® cokparuiock Ha 2,9%, B TOM 4ucCie criaj
po3Hn4HOM Toprosiu — 4,0%, pecropaHHblil peIHOK — Ha 20,7%.

ITo uroram 2020 r. HaceneHue cTpanbl COKpaTHiioch Ha 510 Teic. yen. 1o 146,2
MJIH. 4el., IPU4YeM CMEPTHOCTh Bo3pocia Ha 17,9%, poxaaemocTs ynana Ha 3,3%.

Bce aTo sBasiercst cnenctBuem toro, 4to B (peBpase — mapre 2020 r. poccuiickas
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HPKOHOMUKA OKa3a1ach MOJl MOIIHBIM BO3JIEUCTBUEM Cpa3y 2-X HETATUBHBIX (PaKTOPOB
— CTPEMUTEJIBHOTO PACIpPOCTPAaHCHHs TAaHIEMHUU KOPOHABUPYCHOW HH(EKIUH
COBU/I-19 u ee maryOHOTO BIMSHHS Ha TJIOOATBHYIO YKOHOMHKY, a TaKke oOBaia
el Ha HeTh. Ha 3TOM oHE pyOsb CymecTBEeHHO OOCSCIEHUIICS IO OTHOIICHHIO K
J0JUIapy U €BPO.

Pearupys Ha co3maBIIyIOCS CHUTYaIMio, TOCYJAapCTBO BBOJWIIO HECKOJIBKO
MaKETOB MEp IO MOAJEPKKE PKOHOMUKH W HaceleHHUs (0OIIeil CTOMMOCTBIO OKOJIO
6,4 TpJH. py0.), 00bEM aHTUKPU3UCHOU MOJJEPIKKU U3 OI0[KETa B MEPUO/T] STTUIEMUN

coctaBui B Poccuu 4,5% BBII, 4To IOMOTI0 CMITYUTH CUTYAILMIO B SKOHOMHUKE.

Tabnuya 2
ConmanbHO — 35KOHOMHUYEcKoe nosokenue Pecrrybnuk bamkoprocran u Mapuit On B stHBape —
okTs0pe 2020 T.
SAnBapsb — okTs10ps 2020 1. K STHBapro-
okts6pro 2019 1., %
P-ka bamkoprocTan P-xa Mapuii On
O6opoT opranuzanui 96.4 95,3
MHpaexc npoMBIIIIEHHOTO MPOU3BOACTBA 97,1 90,3
CTpOUTENIbCTBO 85,4 121,0
IIpoaykius cenpCKOro Xo3siicTBa 103,9 103,8
OG60opOT ONTOBOM TOPTOBJIH 95,3 123,8
O60pOT PO3HUYHOHN TOPTOBIH 94,3 94,8
O6opor obnienura 76,0 75,6
OOBeM MJIATHBIX YCIYT HACEICHHIO 77,3 86,8
WHnekc noTpeONTEeNbCKUX TIeH 103,3 102,9
J1o0ObIua MOJIE3HBIX HCKOIIAEMbIX 90,7 137,6
OO6pabaTbiBarole NPOU3BOACTBA 98,2 82,3
[TepeBo3ka maccaxxupoB 70,8 70,6
Urcno yOBITOUYHBIX OpraHU3aIHHA 31,0 34,6
JleHexHBIC T0XO0IBI HACCIICHUS 97,5 99,8

Hcrounuk: [9,10]

Kak nmokaseiBaroT manubeie TaOmuIie! 2, 3a 9 mecsie 2020 . 10 OTHOIICHHUIO K
9 mecsmam 2019 roga 0CHOBHBIE SKOHOMUYECKHE MOKA3aTeNu B 00€UX pecmyOimnKax
YXYIIUIUCh, B OOJIBIIIEH cTereHu B pecnyOiuke Mapuii Oi: 000poT opraHuzaiui
Ha 4,7%, oOpabaTeiBaroniue mnpousBojacTBa Ha 17,7%, MPOMBIILJICHHOE
IIPOU3BOJICTBO Ha 9,7%, 000pOT pO3HUUHOM TOProBix HaA 5,2%, 000pOT obIIeNHTa Ha

24,4% , mepeBo3ka mnaccaxupoB — Ha 29,4%. Ilpu 3TOM pocT mokazareiel B
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pecnybnuke Mapuii Dn 1ocTurHyT B cTpoutenbctBe Ha 21,0%, B 060poTe OnToBoit
Toprosiu Ha 23,8%, m1o0bIYa MOJIE3HBIX HCKOTIaeMbIX Ha 37,6%.

B pecnyOmuke bamkoprocTaH WHAEKC MPOMBINIIEHHOTO MPOW3BOICTBA
coctaBmi 97,1, pocT JOCTUTHYT B CEIbCKOM X03siicTBe (Ha 3,9%). OO0beM MIaTHBIX
yCIYT HaceleHuto ymeHbinwics Ha 22,7% (B pecnyonuke Mapuit 91 Ha 13,2%).
[ToTpebuTenbckue 1eHbl YBEIUMUWIUCh B 00eux pecnybnukax (3,4% B pecnyOinke
bamkopTocTan), IeHeKHbIE JOXOAbl HAceJeHUs] CHU3WINUCh Ha 2,5% B pecnyOiuke
bamkoprocran.  JleiicTBue HEraTUBHBIX (haKTOPOB HA HIKOHOMUKY 2020-M ro1oM He
3akaHyuBaercs. [Ipuaumas Bo BHuManue 510, [IpaBurensctBom P® chopmuposan
MaKeT Mep, HAIMPABJICHHBIA HA COXpPAaHEHHE PA0OUUX MECT, NAbHEUIIYIO MOIIEPKKY
MaJioro U cpeaHero OusHeca, CHIbKeHue 0e3padotuibl. B Hactosiee Bpems B Poccun
3apErucTPUPOBAHbI 5,6 MIH. CyOBEKTOB MajoOro U CpelaHero Ou3Heca, Ha KOTOPBIX
3aHsATO 15,4 MiH. paOOTHUKOB, 4TO cocrtaBisieT Oonee 20% TpymocrnocoOHOTO
HaceneHus cTpanbl. K 3TM MepaM, B HaCTHOCTH, OTHOCSITCA: BO3MOYKHOCTb
npeAnpUHUMATENIEH TOJdy4YaTh 3aliMbl [0 HYJIEBOM CTaBKE Ha BBIILJIATY 3apILIaThl
COTPYJAHHWKAM TIPHW YCJIOBHHM YBEIWYCHUS IITaTa COTpyAHUKOB Ha 10% Kk mexadpio;
CIIMCAaHME 3aJ0JDKEHHOCTH IO HAjJoraM M CTPAaxOBbIM B3HOCAM MPEANPUITHSIM W3
OTpaciieil, BOCCTAaHABJIMBAIOIIMXCS MEIJICHHE IPYTUX;  COXpaHEHUe
MIATEKECTIOCOOHOTO CTpoca, SBISIOMIETOCS BaKHEUIINM (QakTopoMm Juis Ou3Heca,
MIOCPEICTBOM COXPAaHEHUs 3aHITOCTH U JIOXOJ0B HaceleHUs. Pe3ynbTaThl COLMAIBHO
— DKOHOMHMYECKOT'0 Pa3BUTHS B OyayleM BO MHOTOM OyAyT 3aBUCETh OT peajiu3aluu
Ha MECTaxX MPUHHUMAEMBIX MEP IO MPEOAOJCHUIO KPU3UCHBIX SIBICHUM, OT yCUINN U
3¢ (PEKTUBHOCTH PErMOHAILHOIO YIPABIEHUS, a TaKXKe OT CTENeHW JajbHEeHIIei
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CIIUCOK JIMTEPATYPbI

1.PefiTuHT COIMaIbHO-3KOHOMUYECKOTo TMosioxkeHus cyobektoB P®. Urorm 2019 roma. URL:
http://vidl.rian.ru/ig/ratings/rating_regions_2020.pdf (nata o6pamenus: 12.02.2021).

2. Noramuu cyonsektam P 2019\ http://fincan.ru/articles/41 dotacii-regionam-rossii-2019/

3. Horamuu cyobextam P® B 2020 r. http://fincan.ru/articles/117 _dotacii-regionam-rossii-2020/

4 Jlotarmu Ha BBIpaBHHBaHUE OIO/DKETHOH oOecmedeHHOCTH cyObekToB P® nHa 2019-2020 r
https://docviewer.yandex.ru/view/0/?*=r%2BHek4qPb%2Bby5v5LktK CFPh3ecd 7InVybCI6Imh0d
HBzOi8v

292



1II Mescoynapoonas nayuno-npakmuyieckas KoHghepenyus
«lIpobnemul obecneuenun dezonachocmuy (bezonacnocmv—2021), 2. Yepa, Poccusn

5.Yucnennocts HaceneHus 2019 https://russia.duck.consulting/maps/31/2019  6.Hacenenue
cyonsekToB PO 2020.
6.https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%81%D0%B5%D0%BB%D0%B5%D0%
BD%D0%B8%

7.Crcok CyOBEKTOB PO® o BaJIOBOMY HPOLYKTY Ha Iy L1y
Hacenenushttps://ru.wikipedia.org/wiki/Crnricok _cy0nexkToB Poccuiickoii denepanuu 1o BajIoBO
My _TPOIYKTY

8.CpenmHemMecsiuHas HOMHHAJbHAs HAYMCIICHHAs 3apIuiata pa0OTHUKOB 110 TOJHOMY KpyTy
OpraHu3anui 1o cyObeKTam PO c 2013 rojaa
https://rosstat.gov.ru/labor market employment salaries?print=1

9.ConuanbHO — SKOHOMHYECKOE TOJI0KEHUE peciyOauKku balkopTocTaH: KOMITIEKCHBIN JOKIAN,
NelO0  (sBapp —  okmsi6pp 2020 r1.). VYda: bamkoprocrancrar, 2020. 43c.
https://docviewer.yandex.ru/view/0/?page=41&*=TU2Q9QeFRGsaBmgKbpfDdMSC78N7InVybC
[6Im

10.CounanbHo — 3KOHOMHUYECKOe MoJoxkeHne PecryOnuku Mapuit D1 B sHBape — okTs06pe 2020
roga: Joxnax (oburmanbHoe u3mamue).- Momkap — Oma: Mapucrar, 2020. 72c.
https://maristat.gks.ru/storage/mediabank/hf16tBT9/dok %D0%A0%D0%9C%D0%AD 1020%D0
%BA%D1%80%D0%B0%D1%82%D0%BA%D0%B8%D0%B9-
%D1%81%D0%B0%D0%B9%D1%82.pdf

ITPOBJIEMA YTHJIN3AIIUA OJHOPA3OBbBIX MACOK
B NIEPUOA ITAHAEMHHA U3-3A COVID-19

Jlarbinmosa K.B., Xanuyaauna 3.1., Kamaesa J./1.

@I'BOY BO «Ygumckuii cocyoapcmseHtblil A8UAYUOHHBIU MEeXHUYECKULL
yHugepcumemy, 2. Yga, Poccuiickas @edepayus

Pacnpoctpanenune Bupyca COVID-19 Hauanoce ¢ KUTalCKOro ropoja Y XaHb.
B 2019 romy Tam mpou3onuia MOIHAS BCIHBIIIKA JaHHOTO 3aboneBanus. [lo
COCTOSIHMIO Ha KoHell siuBaps 2021 rona B mupe BbisiBiieHO Oonee 103 MuH. ciayyaes
3apaxeHns: KopoHaBupycoM. llepemaercss AaHHbIA BUPYC BO3QYILIHO-KANEIbHBIM
yTeM, a TAK)Ke Yepe3 MPUKOCHOBEHUSI.

CyliecTBYIOT  pa3lIMuHble  CMOCOObI  WHIAWBHUAYaJbHOW  3alIUTBI  OT
KOpOHABHUpYyCa, TaKU€ KakK: MAacKW, NMepyaTKH, aHTHCENTUYECKHE CpelCcTBa U T. II.
Macka Heobxoanma, eciu Bbl HAaXOJUTECh B MeCTax OOJIBIIOrO CKOIUICHUS JIOJIEH, B
0OILIECTBEHHOM TPAHCIIOPTE WJIM MPHU yXoJe 3a 00JbHBIM. Bo BpeMs nmpeObIBaHMs Ha
yIHIle HE CTOUT HajeBaThb MacKy. [loMMMO HCTHONB30BaHHS MAacCKH HEOOXOIUMO

cobJroAaTh Apyrue npouaIakTUIECKUE MEPHI.
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B nameil crpane 3a CyTKU NMPOU3BOAUTCS OKOJIO 1,2 mMuH. Macok. Paznnuarot
CHEAYIOUIUE TUITBI MACOK:
1. IInacTukoBasi MacKa—IIHUTOK.
. Pecniupatop knacca 3amutsl FFP3.
. Pectimparop knacca 3amutsl FFP2.
. Pecimparop knacca 3amutsl FFPI1.
. Macka MeIMIIMHCKAs: XUPYPrU4ecKas.
. Macka MenuIMHCKas TPEXCIOWHas.
. TkaHeBast MHOropa3oBasi Macka.

. MapneBaﬂ MHOT'Opa3oBasd Macka.

O© 0 3 O D =~ L DN

. [lomHonmuueBas macka.

Jis Toro 4ToObl 3alUTUTHL ce0s OT 3apa)KeHUs, BeCbMa HEMAaJIOBAXKHO
PaBUJIBHO €€ HOCUTh:

HEOOXOJUMO MEHSATH Kaxble 2 yaca OOBIYHYIO0 MEAUIIMHCKYIO MACKY;

MacKa JIOJDKHA THIATENbHO 3aKPEIUITHhCS, TUIOTHO 3aKpbIBaTh HOC M POT, HE
OCTaBJISIS 3a30POB;

HE CTOUT KacaTbCsl MPU CHSATHUM MAacCKH €€ IMOBEPXHOCTH, €CIIM BbI BCE K€
KOCHYJIUCh €€, THIAaTeJbHO BBIMOHUTE pPYKH C MBUIOM WIH 0OpaboTaiite
AHTHCETITUKOM;

OTCHIPEBIIYIO WJIH BJIAXHYIO MACKy CJI€IyeT CMEHUTh Ha HOBYIO, CYXYIO;

HE CJIelyeT UCIOJb30BaTh OJJHOPA30BYI0 MAaCKy BTOPUYHO;

WCITIOJIB30BAaHHYIO OJTHOPA30BYIO MAcCKy CJE€AyeT YTHIN3HPOBATh.

Hopwma BbIaum Macok J0JKHA ObITh TaKOM, YTOOBI paOOTHUK MOT B T€YEHHUE
CMEHBl MEHSTh MACKy Kaxkible Tpu vaca. Hampumep, ecnu corpynnuk padotaet 40
4acoB B HEJIEINIO, TO HYHO BbIIaTh 14 macok. Takxe cienyeT yuecTb yCIoBHs Tpyaa
paboTHHKA: eciau Ha paboyeM MecTe MPUCYTCTBYIOT BPEIHBbIE M OMAacHbIe (PaKTOPHI,
HampuMep MOBBIIIEHHAs TemIiepaTypa, TO Macka OyJeT HaMOKaTh yalle, 4eM Ha

pa60qu MCCTC 3a KOMIIBFOTCPOM.
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Pacuer konnuecTBa MacoK Ha OJIHOTO YEJOBEKAa B J€Hb IPOU3ZBOAUTCS C
y4eToM pabouell CMEHBI YeJIOBEKa W MPaBUJI €€ HOIICHUsI, TAKMX KaK He HOCUTh Ha
yIUIE U MEHATH €€ He Oojee, 4eM uepe3 KaKIble TPHU uaca, CIeJ0BaTENbHO, 3a §
4acoB pabouell CMEHBI pacXxoayeTcs 3 MacKHu.

Cornacio cratuctuke Ha 2020 roa, YHUCIEHHOCTb TPYIOCHOCOOHOTO
HACEJICHHsI COCTABIIAECT 82,5 MIIH. YEJOBEK. JTO KOJMYECTBO JIOJEH MCHOJIB3YET IO
HECKOJIbKO MAacoK B JeHb. Takod OOJBIIONW pacxoJ MacoK HeceT 3a co0oit
HETaTHUBHBIC TOCJEACTBUSA KaK JJIi HACEJCHUsS, TaK WU ISl OKPYXKarollel Cpejpbl.
Taxum obpazom, COVID-19 opoaui ere oJIHy BCHBIIIKY: BCEMHPHOE BO3POK/ICHHE
OJIHOPA30BOT0 IJIACTHKA.

Hcnonp3oBaHrue MOAUMEPHBIX  (MOJUCTUPOJ, MOJUOPONMICH H  T.J.)
MaTepuagoB HUJICHTU(PUIIUPOBAHO KaK 3HAYUTEIbHBIA MCTOYHUK 3arps3HEHUs
MaKpoOIUIACTUKAMH W MHUKPOIIACTUYHBIMU  YaCTHUIAMHU  OKPY>Kalollled CpeJpl.
MUKpOIUTACTUKHU COJIepKaT B KaueCTBEe NOOABOK TOKCHMYHBIE XUMHUYECKHE BEIIECTBA,
Takue Kak (rajsar, OpraHoTHH, HOHWI(EHOJI, MOTUOPOMHUPOBAHHBIN OMGEHUITIOBBIN
3¢up U TPUKIIO3aH.

Ceromust mpobiiema oOpalieHus ¢ OTXOJaMH MEIHMIIMHCKUX OpTraHU3aIuil
BBIXOJIUT 32 PAMKHU MEJUIIMHCKUX MpoOeM U TpeOyeT pelieHrs He TOIbKO BOIpoca
oOecrieueHus: 0€30MACHOCTH MAIMEHTOB U MEPCOHAJA, HO U BOIIPOCOB KOJIOTUYECKOM
0e30macHOCTU. B COOTBETCTBHM € JEUCTBYIOMIEH KiIacCU(UKAIIUCH BBIJCISAIOT TAThH
KJIACCOB MEAUITMHCKUX OTXOJIOB:

KJIacC A — 3MUAEMHOJIOTUYECKH O€30TMacHbIe OTXOJIbI, OJIU3KHE MO COCTaBY K
TBEPJIbIM OBITOBBIM OTXOJ1aM;

KJ1acc b — anuieMuooru4ecku OnacHble OTXOIbL;

Kj1acc B — kpaliHe 31u1eMHOJIOTUYECKH OMACHBIE OTXO/IbI;

Kjacc [' — TOKCUKOIOTMYECKH ONacHbIE OTXOAbI 1-4 KJIaCCOB OMACHOCTH;

KJacc /| — paioakTUBHBIE OTXO/IBI.

Onnoit w3 mpobnem sBisieTcs AudPepeHIManus  SMMUASMUOIOTHIECKH

OIIaCHBIX OTXOO0B U KpaﬁHe SMUACMHUOJIOIMYCCKHU OIIaCHBIX OTXOJ0B.
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besomacHoe oOpareHne ¢ KOMMYHaJbHBIMH M OMACHBIMH OTXOJaMU HMEET
peniaroniee 3HayeHue B upe3BblyaiiHoil cutyanun Covid-19. MenunuHckre 0TX0bl
(vHGUIIIPOBaHHBIE MACKH, MTEPYATKH, MPOCPOUEHHBIC JIEKAPCTBA, MPEIMETHI JINIHOM
TUTHEHBI) JIETKO CMEIIUBAIOTCS ¢ KOMMYHAIBHBIMH OTXOAaMH, 00pa0daThIBAIOTCS KaK
ONACHBIE OTXObI U YTUIIU3UPYIOTCS OTAEIBHO.

B Poccun paGoTta ¢ MEIMUIMHCKUMHU OTXOJAMU IPHU 3apa’K€HUU, B TOM YHCIIE
kopoHaBupycom, perymupyerca CanlluH 2.1.3684-21. Bce o00bekThl cbopa u
yTUIn3auu  (QYyHKIIMOHUPYIOT B IITaTHOM pexume. B To ke Bpems clenyer
NOAYEPKHYTh, YTO IEPEBO3YMKH OTXOJ0OB, T'PY3UMKH, IEPCOHAI COPTUPOBOYHBIX
CTaHIMHU U JpyTue JIMla, 3aHuMaroumecs coOopoMm U nepepaboTKONH KOMMYHaJIbHBIX
OTXO0/I0B, UMEIOT MOBBILIEHHBIN PUCK 3apaKeHHsI KOPOHABUPYCHOM MH(EKUMENH 13-32a
BBIOpOIIEHHBIX Macok. Bcero B Poccuu cymiecTByeT MsATh KJIacCOB OMAacHOCTH
OTXO/IOB, M TMepcoHan paboTaeT C MeHee ONacHbIMM, KakK 3TO YYTEHO B
OTCYECTBEHHOU KJIaCCU(DHUKAIIHH.

B Poccun mackm He mojuiekaT BTOPUYHOM TepepaboOTKe W peruoHaIbHbIN
orepaTop ¢ HUMHU He paboTaeT, MOATOMY OHU TPAHCHOPTUPYIOTCS Ha MOJIHUTOH.

Bce mpeamersl u Bemm, ¢ KOTOPHIMH KoOHTakTupoBan mnarueHT Covid-19,
SBJISAIOTCS MEOUUMHCKUMU oTxogaMu. Hu onHa cTpaHa HE HMMEET BO3MOXHOCTH
YTUJIU3UPOBATH TAKOE OOJBIIOE KOIUYECTBO MEIUIIMHCKUX OTXOA0B. MeaulnHcKue
OTXO/1bl, TOsIBUBIIKECH BO Bpems nanaemMun Covid-19, 10mKHBI ObITh COXKEHBI, WA
CTEpUJIM30BaHbl MAPOM, WM XUMHUYECKH 00€33apa’KeHbl, IPEkKIe YEM OHHU TMOMaIyT
Ha MOJIUTOHBI.

OKcnepThl 00ECNOKOEHbl HE TOJBKO OOJBHUYHBIMU OTXOJIaMHU, HO U
KOMMYHQJIbHBIMH OTXOJIaMH, TaK KaK MHOTHE JIIOJU OOJICIOT JOMa M COpachIBAIOT
OTXO/Ibl B OOBIYHBIE KOHTEHHEPHI, T/I€ KOPOHABUPYC MOXET BBDKHBATh HA Pa3HbIX
MOBEPXHOCTSAX B TEUEHUE HECKOJbKUX JHEW [1]. B ciydae BCHbIIKM KOPOHHOTO
BUpYyCa MEAUITMHCKHUE OTXOJIbI KIIacCUPUITMPYIOTCS KakK Kiacc «B» B cOOTBETCTBUU €

KJIaCCI/I(l)I/IKaHI/IGﬁ OITaCHOCTH.
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OpHako yTHIM3alKs MacoK HE MPOMCXOAUT AODKHBIM oOpa3oM. Hacenenue
0€30TBETCTBEHHO OTHOCHUTCA K 3TOM mpobieme. Yaie BCero Mackd OKa3bIBAIOTCS
pa30pocaHHBIMM Ha YJHIE, B OOIIECTBEHHBIX MECTaX, HANpUMEpP, B TOPTOBBIX
neHTpax. M3-3a HenmpaBUIBbHOM YTHUIM3alMU MACOK TMOBBIIIAETCS PUCK 3apaKCHUs
KOPOHABUPYCHOM WM J1I0OOW apyroi uHdekuueil. Takum oOpazom, mnpobdiema

YTHWIM3ALUMU MAcOK B MEPUOJI MAHJAEMUU TPUOOpENa ro0anbHbIA XapaKTep.

CIIUCOK JIMTEPATYPbI

1. Manguaa M. IlpoGiembl yTHIU3AIMH OJHOPA30BBIX CPEICTB WHAMBHIYaJIbHON 3alIUTHl B
nepuon mnaHgemuu Bupyca Covid-19 // VYcroitumBoe pa3ButHe UUGPOBOM HKOHOMMKH,
MPOMBIIICHHOCTH ¥ HMHHOBAaIIMOHHBIX cucteM: COOpPHHMK TPYIOB HAyYHO-TIPAKTHYECKOU
koH(pepeHMHu ¢ 3apyOexxnbiM yudactueMm. Ilon pemakmmeit JI. I'. PommonoBa, A. B. babkuna.

WznarensctBo: IIOJIMTEX-ITPECC. 2020, 666 c. C. 253-255.

BO3MOXHOCTHU ITPUMEHEHUA METOJA TNCTAHIIMOHHOT' O
HACTABHHUYECTBA B AEATEJIBHOCTHU MYC POCCUUN
B YCJIOBUSAX TAHAEMHUHA

PaTnukosa O./1., Xapuu B.B., Ctpeasuo O.B., Maropuna O.C.,
MeperykoBa O.I'.

Deodepanvroe 2ocydapcmeeHnoe b10dHcemuoe yupedcoenue « Bcepoccuiickuil opoena
«3nax Ilouemay nayuno-uccie0o8amenbCKull UHCMUMYn RPOMUBONONCAPHOT
oooponvly MYC Poccuu (OI'BY BHUUIIO MYC Poccuu),

2. banawuxa, Poccuiickasa ®@edepayus

CoOnitus 2020 roma, CBA3aHHBIE C BOSHUKHOBEHHUEM M PA3BUTHEM DUACMHUHU
MHUPOBOTO MacmTada, BBISBIIM BOCTPEOOBAHHOCTh JUCTAHIIMOHHBIX METOOB
0o0yueHusl.

B mensx  mpodwiakTHKM W MPEOOTBPANICHUS  PACIPOCTPAHCHUS
KOPOHABUPYCHOM MH(MEKIIMU B COOTBETCTBUU C peKoMeHaauusMu PocniorpebHaazopa
1 MuHoOpHayku OoJblliasi YacTh BBICIIMX YY€OHBIX 3aBelieHuid Poccum nepenuin Ha
TUCTAaHIIMOHHYIO (opMmy oOyuenus. Bemymue Boicime yueOHbIe 3aBeneHus Poccun
peloCTaBUiM OecIulaTHBI JocTyn B (opmate OHIAWH K 0O0pa3oBaTeIbHBIM
mporpaMmaM BcCeX ypoBHeW. Takke AUCTaHIIMOHHBIA ¢opMar oOydeHHUs ObLT

YCIICIIHO PCAJIM30BAH IIPU IIOATOTOBKE M IICPCIIOATOTOBKC KaApPOB IIO IIpOorpaMmam
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JIOTIOJIHUTENIBHOTO TMPO(ECCUOHANBHOIO 00pa3oBanus. VckitoueHHeM He cTanu
yueOHbIE 3aBEJICHUS CUJIOBBIX CTPYKTYp M BenoMcTB. [Ipouecc oOyueHus nmo oommm
U JIOTOJHHUTENBHBIM MpOo(ecCHOHANBHBIM MporpaMMaM B 00pa3oBaTeNbHBIX
opranuzanusx MUYC Poccuu mpoaoipkaeTcs HempepbiBHO. BegoMcTBO omnpenennio
pexuM paboOThl KaXJOro y4yeOHOrO 3aBElECHHs] B 3aBUCUMOCTH OT CIIOXKHMBIIEHCS
CUTYALIMH MO PaCIpOCTPAHEHUIO KOPOHABUPYCHOW MH(eKInU B pernoHax. O0yueHue
OCYIIECTBIISIIOCh MOCPEACTBOM AJIEKTPOHHONH HMH(POPMALMOHHON 00pa3oBaTeIbHOU
Cpellbl C MCHOJb30BAaHUEM PA3NMUYHBIX O0pPA30BATENbHBIX TEXHOJIOTUH U METO/OB
00yueHus.

ITociennee Bpems B Poccuiickonn denepanuu Ha TOCYIapCTBEHHOM YpPOBHE
0oJbIIOE BHUMAHUE YJIEISIETCS Pa3BUTHIO JOOPOBOJIBbYECTBA (BOJIOHTEPCTBA).
AKTUBHO  pa3BUBaeTCs  JEATENBHOCTh  JOOPOBOJIBYECKHUX  (BOJIOHTEPCKHUX)
OpraHu3aliii M0 yYacTHIO B JIMKBUIAIMU YPE3BbIYAHHBIX CUTYALMH U 00ECIIEYEHUIO
HOKapHOM 0€30MacHOCTH, 4TO, Oe3yCIOBHO, NMPUBOJUT K HeoOxoaumocTu Oosee
TECHOIO0 COTPYJHUYECTBA NPO(ECCUOHATIBHBIX clacaTeNed M IMOXKAPHBIX C
no6posonbliamu (Bosontepamu). B MUC Poccun npoBoautcs mianomepHas padoTta
[0 OpPraHu3alliyd U OCYIIECTBICHHUIO TaKOTO B3aHUMOJICHCTBUS C JOOPOBOJIBYECKUMU
(BOJIOHTEpCKMMHU) Ha Bcex YpoBHAX. B yueOnbix 3aBenenusx MUC Poccuu
MPOBOAUTCSL OOy4YeHHUeE, OATOTOBKA U MEPENOATOTOBKA I00POBOJIbIIEB (BOJIOHTEPOB)
0 MporpaMmaM MoOXapHas M TexHoc(epHas Oe3omacHOCTb. Ocoboe BHHMMAaHME
yAENAETCs M0 OpraHu3alii U OCYUIECTBICHUIO Mepeiadyl 00raToro onbsita padoThl B
YCJIOBHSIX YpE3BbIYAMHBIX CUTyallMid M TYLIEHUS MOXKapOB, YEPE3 OCYIIECTBICHUS
HAaCTaBHUYECTBA.

Ha coBpemMeHHOM »3Tamne HAaCTaBHUYECTBO IMOAPA3yMEBACT  aJaNTALMIO
MOJIOJIOTO CHEIMAIUCTa M BKIIOYEHHE €ro B NPO(ECCHOHAIBHYIO AEATEIbHOCTh U
BHYTPEHHHE TMPOIECChl OpraHU3alli, COMPOBOXKIEHUE B LEISIX ONTUMU3ALMH
KaUECTBEHHBIX M KOJIMYECTBEHHBIX XapaKTEPUCTUK 3HAHUM, YMEHHM M HABBIKOB M,
COOCTBEHHO OOy4Y€HHE, HAllEJIEHHOE Ha YCOBEPILIEHCTBOBAHUE ITHX COCTABJISIOLINX

MpodeCcCHOHAILHON KOMIIETCHITHH.
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B 2020 roxy Oblna aBTOpamMu MpoBeACHA HAYYHO-UCCIIENOBaTEIbCKas padboTa
0 W3YYEHHUIO CYIIECTBYIOIIMX U pa3pabOTKe HOBBIX (OPM OCYIIECTBICHUS
HAaCTaBHUYECTBA C YUETOM OTEYECTBEHHOTO U 3apyOeKHOro omnbiTa. cTopus u sramnbl
pPa3BUTHS HACTABHUYECTBA, (DOPMBI M METOJBI €Tr0 OCYIIECTBICHUS PACCMOTPEHBI
MHOTMMHU HCCJICJIOBATENISIMU, B TOM 4ucie B paborax [1, 2]. B To BpeMs kak B
MPUBEICHHBIX paboTaXx HACTABHUYECTBO PACCMATPUBACTCS KaK METOJ KaJpOBBIX
TEXHOJIOTUMA, WCIOJb3YEMBIM TMpPHU JUYHOM B3aUMOAECHCTBUM HACTaBHUKA U
HACTaBJISIEMOI0, aBTOpaMM B paMKaxX HayYHO-HCCIEIOBATENbCKOM pPabOThl ObLI
pa3paboTaH METOJl IUCTAHIIMOHHOTO HAaCTaBHUYECTBA. JlaHHBIN METO/1 Mpeoiaraet
YIAJIEHHOE YyYacTUE B MPOLECCE B3aMMOJCHUCTBUS HACTAaBHUKA U HACTaBJISIEMOTO [3-
5].

OCHOBHBIMM  OTJIMYUSAMHM JUCTAHUMOHHOTO METOJA HACTaBHHUYECTBA OT
TPaJULIMOHHOTO OYHOTO B3aUMOJICCTBUS SABJISIOTCS:

- BO3MOXKHOCTb B3aUMOJICUCTBUS TIpH JF000# reorpaduueckoii OTAaIEHHOCTH;

- BO3MOXKHOCTbH B3aUMHOTO COTJIacoBaHMs Tpaduka NpoBeIeHus 00yUeHus;

- U3yYCHUE HECKOJBKUX MPOorpamMM OOy4YeHHS B OJTHOM BPEMEHHOM MHTEPBAJIC;

- AKOHOMMYECKas 3¢h(HEKTUBHOCTH (oTcyTcTBHE BO3MOXHBIX
KOMaHJIMPOBOYHBIX PAaCXOJIOB).

Peanuzamus pazpaboTaHHOTO METOZa MO3BOJIUT PEaTN30BaTh KOMIUIEKC 3a/a4,
TaKUX KakK:

- onTUMM3anMs mponecca (HOPMUPOBAHMS U Pa3BUTUA MPOPECCUOHATBHBIX
3HAHHUU T0OPOBOJIBIIEB (BOJIOHTEPOB);

- pa3BUTHE CaMOCTOSITEIBHOCTH W CIIOCOOHOCTH U COBEPILIEHCTBOBAHHE
HABBIKOB U YMEHUH B 00J1aCTH TPO(ECCHOHATLHOM NI TeTbHOCTH;

- mponarasjia npodeccuu;

- popMupoBanue npodeccuoHaILHOTO KaIpOBOr0 pE3epBa;

- 3HAKOMCTBO C KOPIIOPaTUBHOMU KyJbTypoil ¥ TpaaunusiMu MUC Poccuu;

- COoJIeHCTBUE BBIPAOOTKE HABBIKOB IMOBEJCHUSI JOOPOBOJIBLIEB (BOJOHTEPOB),

COOTBETCTBYIOIIETO NPO(ECCUOHATBHO-3TUYECKUM CTaHJapTaM M MPaBUJIaM U T.JI.
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PesynbraTel paboThI JIETIIM B OCHOBY y4e€OHOTO MOCOOUS MO OpTraHHU3alluu U
OCYIIECTBIICHUIO HACTABHUYECTBA MPO(HECCHOHATLHBIMY CITACATEISIMHA U TTOKAPHBIMH
MUC Poccuu B OTHOIIEHUH TOOPOBOJIBIEB (BOJIOHTEPORB).

B yue6HOM mOCOOMM OTpaK€HBI TMOPSAOK, TNpOrpaMmMa W METOJIHKA
OpraHU3aIHH u OCYIIECTBIICHUS JTUCTAHITUOHHOTO HACTaBHUYECTBA.
ChopmynmpoBansl 3a1a4i, 0OCOOEHHOCTH OpPTaHHU3AIMH MPOIecca AUCTAHIIMOHHOTO
HACTaBHUYECTBA, IOTPEOHOCTh B MaTePUATBHO-TEXHUYCCKOM OOECICUYCHUU U
1ieseBast ayAMTOpus, o0 00beM Kypca, BpeMEHHBIC paMKH, TIEpeYeHb JTUCITUTIINH,
CTPYKTYpa, COJEpKaHne, METOANYECKUE YKa3aHUS 110 UX MPOBEJCHUIO.

Takum 006pa3om, aBTOpaMu pa3paboTaH METOJ OpraHU3aIMU U OCYIIECTBICHUS
JTUCTAHITMOHHOTO HACTABHUYECTBA, KOTOPHIN MO3BOJISIET PEaTu30BaTh HEMPEPHIBHBIN
nporecc mepenadn Mpo(ecCHOHATBFHOTO ONbITa W 3HAHWUH JaXe B YCIOBHSIX
MaHJACMUU TIPH BBEACHUS OTPAHUYHUTEIBLHBIX MEp 10 CBOOOJHOMY TICPEIBIKCHHUIO H
oOmmieHuto Jrofel. YueOHoe mocoOue sBisieTcss 3(PGEeKTUBHBIM HHCTPYMEHTOM

pean3aliii JaHHOTO MCTO/Ia.

CIIMCOK JIMTEPATYPbI
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poOsieMbl mokapHoi 6e3omacHocTH: MaTepruanbl XX XII MexayHapoaHO# Hay4YHO-MPAKTUYECKOM
koHpepenmmu. 2020. C. 99-103.
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MCUXOJOTUYECKUN AHAJIN3 ITOBEJEHUS
COBPEMEHBLIX CTYAEHTOB B YCJIOBUAX TAHAEMHUHN

Octposcknii C.H., Manyiauk K.C.

benopycckuii 2ocyoapcmeennwiii 9KOHOMUYECKULL YHUBEPCUMEN,
2. Munck, Pecnyonuxa benapyce

B xonne mapta 2019 roma, korjga cuTyaius ¢ KOpOHaBUPYycoM Oblia OoJiee-
MEHEE KOHTpojupyemasi, ObLJI OCYIIECTBJIEH aHOHHUMHBIM OMpPOC CpPeau CTYJICHTOB
benopycckoro HanmonanbHoro texuuueckoro ynuepcurera (BHTY). B kauectBe
00bEKTa MCCIEOBaHMS BBICTYNWIN CTYACHTHI 1-5 Kypca pasziuuHbIX (aKyJIbTETOB
BHTY. Bcero B onpoce npunsano yuyactue 50 yenoBek, AeBymKd (50%) u roHOIIH
(50%) B Bo3pacte ot 17 mo 23 ner.

CryneHtaMm ObUIO MPEUIOKEHO, C COOMI0JCHUEM aHOHUMHOCTH, OTBETUTh Ha

PSIT BOIPOCOB, OTBETHI HA KOTOPBIE MPECTaBICHBI HIKE (M. Tabm. 1).

Tabauya 1
PesynpTatel onpoca crynenroB bBHTY
Bormpoc IOHOmM JeBymiku
Ha Her Ha Her

Yacro Ooneere 11% | 89% | 20% | 80%

Hocute macky 17% 83% 5% 95%
[Tosp3yeTech aHTHUCENNTUKOM 72% | 28% | 90% 10%
[Ipennouyuraere cuaeTh AomMa 95% 5% 85% 15%

[TpeObIBaTh B 0OLIECTBEHHOM MECTE 50% | 50% | 25% | 75%

[Ipu orBere Ha BOMpPOC O TOM, YacTo JU OosieeTe, Ha JIMLAX CTYJECHTOB
MOSIBJISUTHCH YIIBIOKH, MOPOW BBI3BIBAJIO cMeX. YenoBeK HauMHAI MOHUMATh, O YE€M
noiaeTr peub B aHkere. Ha MOMEHT ompoca cuTyanusi B CTpaHE HE BbI3bIBaja
OTPOMHOM NAaHWKHU, MO3TOMY M aHKeTa BOCHPUHUMANACh KaK OOBIYHOE SIBJIICHHE
(monnepxaHue MOMYJISIpHOW TeMbl). Takol BOMNPOC MOJOABIE JIOJW HE CUUTAIOT
CJIMILIKOM CEpPbE3HbIM JaXke B Iepuoj 0e3 NaHIAEMUH, MOCKOJbKY, CKOpPEE BCEro
AMEIOT JOCTaTOYHO HHU3KWWA YPOBEHb KYJIbTYpbl 3J0pOBbs. Tak, COrJIacHo

pesynbraram ucciegoBanus HUUW ruruensl u npodrtakTuku 3abo0jeBaHUN JeTeH,
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NOAPOCTKOB U MOJIOJIEKHU, 0KOJI0 90% IIKOJIBHUKOB UMEIOT OTKJIOHEHUSI B COCTOSIHUU
(U3UYIECKOT0 M TICUXUYECKOT0 370pOBbs [3].

Crnenyroiuii Bonpoc (Kak 4aCTO MOETE PYKH) BBISIBISICT OTHOILICHHE YEJI0OBEKa
K OOBIYHBIM TMpaBUJIAM TUTHEHBI, YTO IIOKA3bIBACT, KAaK YEJIOBEK B MPUHIIUIE
OTHOCHUTCSI K cOOCTBeHHOW >xu3HU. Ecnu emy Bce pOBHO Ha ceOsi, 3HAUUT OH
0e3pa3yinueH MO0 OTHOILICHHIO K OKpYyKarolmuM. be3 MuCHMIUIMHBI YEI0BEK OOpeTeT
MOJTHOE PaBHOAYIIIHUE KO Bcemy [1].

ABTOpCKasi MO3UIMA MpenesibHO sicHa. OH yOexXJeH: paBHOIYIIHBIC JIOIU —
9TO CKYYHBIC JIOJU, KOTOPHIM HEJIETKO OYJEeT JKUTh C HEYMEHHUEM YAMUBISTHCS H
MO3HaBaTh MUpP. Takue MpeACTaBUTENM CMOTPAT HAa MHUP OJHOOOKO, BUIS TOJBKO
OJIHYy CTOPOHY MeJalu — Ty, K KOTOPOW BCE MPUBBIKIN, HO €CIIU I00aBUTh UyTOUYKY
WHTEpeca, MOXHO pasrisfeTh B COBEPIIEHHO OOBIUHBIX BeIlax MpeKpacHeuIme
sBieHUsA. Eciu Tbl BHUMATEJIEH 10 OTHOUIEHUIO K cebe, 3HauuT U Oylelb
BHUMATEJICH IO OTHOIIIEHUIO K OKpYKaroIieMy Mupy [2].

Ha Bompoc, HocuTe Jin MacKy, OOJIBIIMHCTBO JIOJEH, HE 3aBUCUMO OT MOJia U
BO3pacTa, OTBETUIIU «HET». 37I€Ch JBOSIKAsl CUTYyaIus: JIMOO MOJIOMICkKb 3HAJA O TOM,
YTO MACKa HE MOKET MOJHOCTHIO 3allIUTUTh OT 3apakKeHUs («TOrAa 3a4eM TPATUThCS
Ha MackKy»), JM00 HEe cuuTaja, YTO €CTh KakKas-TO OMAaCHOCThb, YTO MaHUKa CKOPO
3aKOHYMTCS M BCe OyJeT, Kak mpexae. Yarie Bcero roBopsT o 0e3pa3induu HOBOTO
MOKOJICHUSI B KQUeCTBE MPUUYMHBI MOSBICHUS BCE OOJBIIET0 uncia 3apaxeHHbIx. Ho
HY>KHO TTIOMHUTb, YTO KaXKJbIA MOXKET OBITh MEPEHOCUUKOM BUPYCA, KOTa CIy4ailHO
JTOTPOHYJICS A0 JuIla 6€3 Macku, JuO0 MpUHEC BUPYC Ha oAeke U T. . Ho Bce ke
MacKy HOCHUTh HY>KHO, 4TOObI 00€30MaCUTh HE CTOJILKO Ce0s, CKOJIBKO OKPYKAIOUIUX.
Yem OoJiblle JIFOE€H HOCSAT MACKU, TEM MEHBIIE BEPOATHOCTD 3apPa3uThCA. XOPOIIMiA
XOJl JEJIAI0T MPOU3BOAUTENM, KOTJA BBIIMYCKAIOT CTWIBHBIE U MHTEPECHBIE MACKHU.
Takum 00pa3om, HOIIEHHWE CpEJACTBa 3alllUThl HE BBI3BIBAET JuckoMmdopTa, a,
HA000POT, TO3BOJISIET BBIJICTUTHCS CPEIU TOJIIBI, YTO TaK JHOOST MOIPOCTKH.

Ho, HecMoTpss Ha OTHOLIEHHE K MAacKe, JIOJH, B OCHOBHOM, ITOJIb3YIOTCS

aHTHCENTUKaMu. Torma W cuTyauust C JIMYHOM TUTMEHOW CTAHOBUTCS HE TAKOU
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CTpAIIHOM, TOTOMY 4TO 00pabOTKa PYK BCE-TAKU MPOUCXOAUT. 3HAYUT OTHOIICHHUE K
cebe, K CBOeMY 3/I0POBbIO HE TaKOE YK Oe3paziuyHoe.

Taxke OONBIIMHCTBO OTBETWUJIM, YTO Jydllle CUAECTh JoMma. M 3To He umeer
MPSIMYIO CBSI3b CO CTEMEHBIO TPEBOKHOCTHU Jroficii. OOBIYHO B TOJIOBE y 4YEIOBEKA
BO3HUKAET MBICIIb «HA BCAKUM CITy4yai», T. €. HECMOTPS Ha OMAaCHOCTh CUTYAalluH, BCE
POBHO JTy4llle «IEPECHIETH» BUPYC, YTOOBI BCE HANAAMIOCh camo coboil. Ha ato ecTh
HECKOJIbKO 00bsicHEeHUH. Bo-mepBbIX, JaHHOE MHEHUE XapaKTEepHO JUIsl CIaBSIHCKUX
HapoJIOB, B 0COOCHHOCTH 1Jisi OenopycoB. Uepes benapych mpoxoaunu npakTHYeCcKu
BCE BOMHBI, TEPPUTOPHUS M HAPOJ OUYEHb mocTpajanu. lloaTtoMy mosBUIOCH Takoe
CyXIEHHE, YTO JIy4lle yX CAENaTh «Iepe», 4eM «Hemo». Takxke, €Ciu TOBOPUTH
TOJILKO MPO MOJOJI0€ MOKOJIEHHE, TO OHO OOJIbIIE MPEANOUUTAECT YUUThCS/PadoTaTh
oma.

JluctaHniioHHOEe OOy4YeHHWE B JaHHBIM MEpUOJ] CTaJ0 MO JYyIIe MHOTHUM
cryaeHTaM. Ho, kak n3BecTHO, y 10001 MOHETHI €CTh JIB€ CTOPOHBI. B Hauase Takoro
OOy4eHHs YeJIOBEK BUJIUT MHOTO IUIFOCOB: €CTh BO3MOKHOCTb OOJIbIIIE OTIOXHYTh;
U3yuarh TO, YTO JEUCTBUTEIHLHO UHTEPECHO; MPUCTYIIUTh K padoTe, KOrjga MOpaaibHO
u ¢Qusnuecku TOTOB. HO, CO BpeMeHeM, TUIIOCHI TIOCTETIEHHO HAYWHAIOT
pacTBOPATHCS, @ 332 HUMHU MOSBISIOTCS MHUHYCBHI, IMIPUYEM JIOCTATOYHO CEPHE3HBIE.
Campblil rnaBHBIM — HENOCTATOK OOIIeHUA. Mojonable JIOU MPUBBIKIN OOIIATHCS
yepe3 COIMalbHbIE CETH, HO TaKO€ IJUTEIbHOE OOIIEHHE MOPTUT CaMO OOIIECHHE
MEXKIY JI0bMHU, TepAeTcs HHTEpec. He xBaraeT sMOUMI, NPUCYTCTBUS KHUBOTO
yenoBeka. 1 B 7TOT MOMEHT BCTyIaeT HOBBIM BU] OOIIIEHUS — Yepe3 BUIEO CBs3b. Jla,
TENEepb €CTh BO3MOMXKHOCTh BUAETh U CIBIIIATH YEJIOBEKA, HO BCE POBHO OLIYIICHUS
HE T€. DTO MOXHO CPaBHUTh C KOMHATOW B IICUXUATPUUYECKOU OOJILHUIIE, II€ HET HU
OKOH, HHM JBepel, HUKOro. Emeé oInH O4eHb Ba)KHbII MHUHYC — HEXBAaTKa BPEMEHH.
UenoBek MOCTOSTHHO YE€M-TO 3aHUMAETCs, HO MOYEMY-TO He ycmneBaeT. Bece moTomy,
YTO TEPSETCS TPaHUIa MEXIY OTABIXOM U paboToil. Beab Bce MpOMCXOIUT Tak:
CTYJECHT UJIET B YHUBEPCUTET, TaM IOJIy4aeT 3HAHUS, WM MIPOCTO KYJ1a-TO BBIXOIUT,

a MOTOM BO3BPAILAETCA JOMOM M OTABIXAET OT TOTO, YEM 3aHUMAJICA LEIbIN 1€Hb. 10

303



1II Mescoynapoonas nayuno-npakmuyieckas KoHgepenyus
«lIpobnemul obecneuenun dezonacnocmuy (bezonacnocmv—2021), 2. Yepa, Poccus

€CTh CTPOSITCSl ACCOLMAIINM: YHUBEPCUTET/paboTa — TpyA, JOM — OTABIX. A BO BpeMs
JTUCTAaHIIMOHHOTO OOYYEHHS YEeJIOBEK U JOMa, W MOCTOSHHO paboTaer, U He BUIAUT
KOHIIA, TOTOMY YTO BOCTIPUHHMAETCS 3Ta pab0Ta KaK «IOMAITHee 3aJJaHne», KOTOPOe
HAJI0 BBITIOJIHATH, TOJIBKO OHO OECKOHEYHO.

[TocTossHHOE HAaXOXKJICHHE 3a KOMIIBIOTEPOM, KaK W3BECTHO, MOPTHUT 3pPEHUE,
ocaHky. EcTh Te, KTO ACHCTBUTEIHHO CHIIBHEIE, MOTYT KOHTPOJIHPOBATH ce0s1, CBOIO
neHb. O paboTatoT HajJ coOOM, MPaBMIIBHO pacnopsikatoTcst BpemeHeM. Ho u Takux
TOXKE MOXKHO «CJIOMAaTh», €CIM JHUCTAHIIMOHHOE OOy4YeHue OyaeT TMOCTOSHHBIM.
UYenoBek MpOCTO HE CMOXKET CHPABUTHCSA C TaKUM HCKYIIIEHHWEM, KaK JIeHb. 3aTeM
NPHUJET anaTus, TOCTETIICHHAs TIOTePs BKyca K JKU3HHU.

He Bce mpodeccun MOXHO MOTYydduTh TakuM oOpa3om. IIpakTuka HyKHa BO
BCEX CHEIHUAIbHOCTAX, TOJBKO C IMOMOIIbI0 HEE MOXXHO JEHCTBUTEIBHO YEMY-TO
HAYYUTHCS, TIOJTYYUTh OOJIBIIIE 3HAHUH, YeM MPOCTO H3ydas JUTepaTypy. Mup HYKHO
M03HABATh HE TOJIBKO Yepe3 KHUTH. ETo Hy»KHO «TporaTh», ourymarb. Beas uenoBek
YYHUTCS, B OCHOBHOM, Ha CBOMX OIIUOKAX.

Takum 00pa3oM, OCHOBBIBAsICh Ha JaHHBIX, TIOJYYCHHBIX B  XOJE
IIPOBOJUBIIETOCS HCCIEOBAaHUSI, MOXKHO CKa3aTh, 4YTO OOJBIIMHCTBO MOJIOJBIX
JIOJIeH MOoKa HEe BUJAT, B KAKOW OMACHOCTU HaxoAuTcs ux Oyayiiee. Bo3amoxkHo, uM
HeoOxoauma rinobanpHas KatacTpoda, yToObl MOHATH, K YeMy Ha JAaHHBI MOMEHT
MPUIILJIO YEJIOBEYECTBO M YTO MOXET MPOU30UTH B HanbHeimeM. CriemnoBarenbHo,
UMEHHO B MOJIOACKHOW Cpele CIeAyeT yCHWIMBAaTh MEPOIPHUSATHS, CBS3aHHBIC C
npoduIakTUKON BO3MOKHBIX 3apaxeHuit Covid-19, a Takke ycuinnBaTh KOHTPOJIb, 32

HCIIOJTHCHHUECM BCCX HAAJICKAIINX HpCI[l'IHCZlHHﬁ.
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OTIIEYATOK COVID-2019 HA 3AHATUSX ®U3NYECKOM KYJIbTYPBI
B YCJIOBUAX CAMOUM3O0JAINN

Casenko E.B., HBamenko T.A.

DI'FOY BO Maiikonckuti 20cy0apCcmeeH blil MeXHOI02UYeCKUll YHUgepcumen, 2.
Mazixon, Poccutickas ®@edepayust

KapanTuH — 3TO0 He NMOBOJ MpEeKpamaTh (PU3NYECKYI0 AKTUBHOCTb, MO3TOMY
cropT o0s3aTeNibHO J0bKeH ObiTh! [lonHONEHHO 3aHUMaThCAd  (U3HYECKOM
KyJIbTYpOl B CHOPTUBHOM 3ajie¢ Y€ HE IOJyYMTCS, T.K OHM 3aKpbIThl B CBSA3HU C
pacnpoctpanenueM Bupyca COVID-2019. JIro60it ciopTUBHBII 3TO:

- O'POMHO€ KOJIMYECTBO JIt0JIeH, (Cped HUX MOTYT ObITh M MOTEHLUAJIbHBIC
HOCHTEII BUPYCa) MPUKACAIOTCA K OJJHUM U TEM K€ TPEHAKEPAM.

- TaK K€ B TEIJIOM, 3aMKHYTOM IIPOCTPAaHCTBE BHUPYC PACIPOCTPAHSETCS €lIE
owIcTpEe.

- JOKa3aHO, YTO BUPYC JOJBLIE BCEro 3aJEpPKUBACTCS HA METALIMYECKUX
MOBEPXHOCTSX, & B CIIOPTUBHOM 3aJie, BCE METAJITMYECKOE.

- MEOUKU NpPenynpekJaloT Hac O TOM, YTO OYEHb OINACHO MPHUKACATHCS
IPSA3HBIMU PyKaMHU K JIMILY, HOCY, IJ1a3aM, PTy, TaKk Kak 3TO CIIOCOOCTBYET OBICTPOMY
3apakeHut0. Mbl HE 3aMeuar0 BBITHPAEM IOT C JIUIA, KacasiCh €ro rpA3HbIMH PyKaMH,
TaK K€ M IPYrUX 4acTeu Teia.

Bce crnopTuBHBIE 3alibl MPOXOAAT TIIATENBbHYIO 00pabOTKy, HO A3TOr0 He
JIOCTAaTOYHO M BCE ke, 4TOObl 00€30nacuTh ce0sl Jyulle 3aHUMAaThCsl CIIOPTOM JIoMa U
B ATOM OyayT MOMOTaTh MPErnojaBaTenu no Gunyeckoi KyiabpType [3].

OnbITHBIEC TIEATOTH MOJATOTOBUIIN JIJII YYCHUKOB PA3JIUYHbIE TPOTPAMMBI IS
3aHATAA CHOPTOM Ha KapanTtuHe. llepen KaKapIM IpenojaBaresieM  Crosia
ornpenenéHHas 3a7ada, MOMOYb 3aHMMATHCA JETSIM (PU3NYECKOW KyJIbTYpOW BHE
YHUBEPCUTETa, MPABUJIBHO  IMOJArOTOBUTH  NPOrpaMMy M KOHEYHO  Ke
IIPOKOHTPOJIMPOBATh MPABWIBHOCTh BBINOJHEHUS YIPAKHEHUW, YTOOBI YYEHHUKH HE

HaBpeIUu ce0e U CBoeMy 310pOBbIO [2].
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IIpenonaBarenn caenand KOMIUIEKCHI  YIOPA)KHEHHH, KOTOpPBIE MOYKHO
BBIIIOJIHATH B JIOMAlIHUX YCJIOBUSX, UCIIONB3Ysl JOMAIIHUE IIPEAMETHl MHTEpbEpa U
T.4. [lepen Tem, Kak MpecTYyNUTh K TPEHUPOBKAM, HEOOXOIUMO CAETaTh Pa3MHUHKY,
YTOOBI Pa30rPETh MBILIIIBL.

1.Yupaxxuenue bépmnu.

Ouenb 3(QexkTHBHOE yIpaKHEHHE, KOTOpOe BKIIOYaeT B ceds 3 aTana:
IUIAHKY, OT)KMMAaHHsS M IPBDKKH. YTNPaKHEHUE 3aJCHCTBYET BCE TIPYIIIBI MBIIIII.
bépriu 3TO0 OTAMYHOE YyHpa)KHEHUE, KOTOPOE MOMOIaeT CHXKUIaTh KaJOpUM emié
obicTpee. YacToTa M HMHTEHCHUBHOCTH BBINIOJHEHUS YNPAXHEHUH BapbUpyeTCs B

3aBUCUMOCTH OT BaIETO CaMO4YyBCTBH:I.

Puc. 1. «ynpaxxnenue bépmmy.

2. IlnaBanue Ha momy, 3p(HEKTUBHOE YIPAKHEHHUE IS 3aHSITHI CIIOPTOM B

AOMalIHUX YCJIOBUSAX.
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TR

Puc.2. «ynpaxHeHue II1aBaHUE Ha MOJTY».

3. YnpaxHeHus: CKpy4uBaHus Ha 1Moiy. /J[aHHOe ynpa)kHEeHuEe HaIlpaBiICHO Ha
TPEHUPOBKY MBIIIL] KOpa. BO3MOXHO BBIIIOJIHEHUE HECKOJIBKUX BAPHUAHTOB, HO MBI
OyJ1eM UCIOJIb30BaTh KJIACCUYECKOE CKPYUHUBAHHUE, KOTJ]a HOTU CTOSIT Ha MOJY.

4.0mxumanus OT moja. UToObl BBHIMOIHUTH YHOPAKHEHHE €CTh HECKOJBKO
BapUAHTOB €T0 UCIIOJHEHUS:

- OTXKUMaHUs OT IUBaHa

- OTXKMMAaHUs OT I10J1a C KOJIEH

- OTXKMMaHUs Ha OJTHOM pyKe

- OT)KUMAaHUS C XJIOTTKOM TIepeT COOOH.

5. Crynpuuk y cTeHbl. MaeanbHoe yIpaXHEHHE, KOTOPOE MOAXOAUT IS
JOMAIIIHUX TPEHUPOBOK. 3 BapUaHTa UCIIOTHEHMUS:

Korma pyku Ha 6enpax

Korzaa pyku BBITSHYTHI BIIEpE]] WM OIIYIIEHBI BHU3

Korna B pykax ynepkuBaetcs 1100011 Bec

6. ITogpém HOr néxa Ha MOy MOOYEPENHO. YNPaKHEHUE HAIIPABICHO Ha

HIDKHHE YacTH Mpecca.
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Bech komIuiekc ympakHeHU#M pa3paboTaH Ajs JOMAIIHUX TPEHUPOBOK MJIs
nojaepxkanus pusndeckoir Gopmel y cTyeHToB. CaMoe BaKHOE Ha KapaHTHUHE HE
3a0bIBaTh O MUTAHUH, 3TO OYCHHb BAXKHO MPHU 370pOoBOM oOpase xu3Hu [1]. MHuorue
JIOAM, KOTOpblE HE 3aHMMAJUCh CIOPTOM, JO KapaHTHHA Belu Oojee aKTUBHBIN
o0pa3 KW3HU, XOAWIM Ha PabOTy, B YHUBEPCHUTET, JOOHpaIUCh JO Mara3uHa [5].
[ToaTOMy, UCXOAS U3 CUTYaLMU, HEOOXOUMO CJIEIUTh 3a CBOUM PAllMOHOM ITHUTAHHMSL.

HeoOxonumo BecTH NpaBWIBHOE MHUTAaHUE, KOTOPOE MOAXOAUT JUIsl Bac ¢
ONPEAEIEHHON KAIIOPUUHOCTBIO.

BaxHO OTMETHTH, YTO Aake KapaHTHH W NAHAEMUsS HE Mperpajaa Ay 3aHATHI
(¢u3nuecKoil KyJIbTypol U MOAJAEpPX AHUS CBOErO0 Tejla B OTJIMYHOM COCTOSHHH.
I'maBHBIE OCOOEHHOCTBIO 3TOTO, SIBISIETCS PABUIIBHOE, COATaHCUPOBAHHOE MUTAHUE,
noa00OpKa HOBBIX TPEHUPOBOK ISl JI0Ma, COOJIIOJEHUE TpaBUi  3allUTHI,
IICUXOJIOTMYECKU HAaCTpOM BO BpeMs 3aHATHW CHOPTOM Ha KAapaHTHUHE,
MoTuBanusi[4]. biarogaps HaluM penoaaBaTeNsM, AaXXe BO BPEMs NaHIEMHUH MbI

BCCriaa rmojgy4acm InoJACPKKYy U MOTUBAIIUIO OT HUX.
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CTATUCTHUKA JIECHBIX ITIO’KAPOB
B PECITYBJIMKE BAIIKOPTOCTAH B IEPUOJA ITAHAEMHUHA COVID-19

®dasbliioBa A.B., @apurtosa JI.P., Hacsiposa J.C.

@I'FOY BO «Yumckuii 2ocyoapcmeenublil a8UAyUOHHbBLI MeXHUYECKULL

yHusepcumemy, 2. ¥Yga, Poccuiickas @edepayus

JlecHble mokapbl HETATUBHO BIIMSIIOT HA JIECHBIE DKOJIOTHUECKUE cucTeEMBI. Kak
NpaBUJIO, OHUM HAYMHAIOTCS IMOYTH Cpa3zy MOcie CXOJa CHEXHOIo MOKPOBa, €CIU
yCTaHaBJIMBAETCs cyxas moroaa. Hambompiiee uncio mokapoB BOZHUKAET B Hayase
MOKapooIacHOro mepuoja (ampenab-Mail) H3-3a CEIbCKOXO3SUCTBEHHBIX MaJOB M
pa3BeJICHUsI KOCTPOB HACEJICHUEM.

11 wmapra 2020 roma BO3 oO0ObsBuia O Hayaje NaHAEMHUM HOBOM
KOpOHaBUpyCcHON nHPpekuuu. B ckopom Bpemenu rinasa PecnyOnuku bamkoprocran
P. Xabupor nmoamucan Yka3 ot 18 mapra 2020 r. NeKI'-111 «O BBegeHuu pexxuma
«IToBblllIeHHAs TOTOBHOCTh» Ha Tepputopuu PecnyOnuku bamikoproctan B cBsi3u ¢
yrpo30i pacmnpocTpaHeHust HOBO KopoHoBupycHOM uHpekuuu (COVID-19)». Tak, ¢
31 mapra 2020 roga B pecimyOirKe 1eCTBOBANI PEKUM CAaMOU3OJISINY, a ¢ 9 anpens
PEXKUM YXKECTOUMIH, T.K. YUCIO 3apaKE€HHBIX BUPYCOM CTPEMHUTEIBHO POCIO C
KQKJIBIM JTHEM.

C BBeneHHMEM KapaHTHHa B CTpaHe, COOTBETCTBEHHO, W B PecmyOiuke
BamkopTtocTtan, HOMKHO OBLIO COKPATUTHCS KOJIMYECTBO JIECHBIX MoxapoB. Ho,
olHaKo, B 1enaoM 1o [IpuBoimkckoMy denepalibHOMy OKpyry o01ee KOJIM4eCTBO
necHbIX TokapoB B 2019 roay cocraBuno 2174, a B 2020 1. - 2392. B pecnyOnuke
Bamkoproctan coorBeTrcTBeHHO 322 1 346 (pucynok 1). CpaBuuas 2019 u 2020 ron
(pucyHOK 1), MOXHO YBEpPEHHO CKa3aTh, YTO B CaMblil MOKapOOIACHBINA MEPUO]
Ha0II0/1aeTCsl CHUYKEHHUE KOJIMYECTBa JIECHBIX MOKapoB B anpene B 3,75 pa3a, B Mae —
2,4. 3a nmocinegnue 10 ner mmeHHo B amperne mecsane 2019 roma 3adukcupoBaHO
HauOoubIIee yncio noxapoB — 120 cmydaeB. Ognako, B 2020 roay u3-3a KapaHTHHA

U peXUMa CaMOU3OJISIIIUY JTFOJICH, 3TO YUCIIO YMEHBIIUIOCH TPUMEpHO Ha 73 %.

309



1II Mescoynapoonas nayuno-npakmuyieckas KoHgepenyus
«lIpobnemul obecneuenun dezonacnocmuy (bezonacnocmv—2021), 2. Yepa, Poccus

140
m2019 120
120
2020
100
(@]
m
S 80
(]
2
é 60
40
20
00 01
0 .
Y &
N >
& &

Puc. 1. Jlunamuika necHbIX okapoB 3a nepuon 2019-2020 rr.

B mae cutyanusa ¢ Covid-19 ocraBanace erne HanpsbkeHHOM. [ moesnku Ha
Javy WM 10 YBOKUTEIBHBIM MPUYWHAM TPEOOBAIOCH 0OPMIICHUE CITEHITPOITYCKOB
Ha nioptane «/opora 02». Bo3M0KXKHOCTh OE3/IKM MPEAOCTABISIACH TOJNIBKO 1 pa3 B
CyTKHU, a MPHU CJICIOBAHUMU Ha Jady WIK B caj — | pa3 B CYTKHU JyIsl TIOE3JIKU TyAa U
00paTHO, B CBSI3U C 3TUM, JIFOAU MEHBIIIE BbIE3KAIN Kyaa-I10o0.

Kak npaBuio, G0JBIIMHCTBO MOXKapoB B Poccuu MpoucXoauT B BBIXOJHBIC U
Ipa3IHUYHbIC JHU, B OCHOBHOM II0 BUHE JroAcH. Ha mepron Manckux Npa3IHUKOB
MPUXOAUTCS BECEHHUM IMK BO3HUKHOBEHHUS JIECHBIX IOXKApOB, TAaK KakK JIKOJU
HAYMHAIOT BbIE3KaTh HA MPUPOJY, HA Jauyu U B caapl. Tonbko ¢ 1 mo 9 mas B 2019
rony B PecryOnuke Bamkoproctan 3apeructpupoBaHo 37 ciiydaeB MOXKapoB, a B
2020 rogy — 20.

Campbiil TEMIBIA MecsI] — UI0JIb, THEBHAsI TEMIIEpaTypa B ITOT MECSI] MOXET
nogHuMaThes 10 +25 rpaaycoB. A B 2020 roay temmeparypa mnojHsuiack 10 +35-40
rpajycoB, B CBSI3M, C 4Y€M B pPECHyOJHUKE COXPAHSUIOCh UYPE3BBIYAMHBIM KJIacc

noxkapoomacHocTd. K aTomy BpeMenu B bamkupuu ocnaduimm pexxuM caMON30JISIITIH,
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4YTO TaK KC IIPUBOAUT K YBCINMYCHHIO JICCHBIX ITOXKAPOB, HpH‘-IHHOﬁ OTOMY ABJIACTCA

AHTPOIOTeHHBIN (DaKTOP.
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Puc. 2. Cxema 1eCHUYECTB M KOJIMYECTBA JIECHBIX MOKAPOB
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Takxe B OCEHHUH NEPHUOJ OTCIEKHUBAECTCS MPUPOCT KOJIMYECTBA JIECHBIX
noxapoB B 2,6 pasa. Iloroma B OkTA0pe HE oOTIMYaNach paguKaibHO OT
CPEIHECTaTUCTUYECKOM, TEeMIIEpaTypHble MOKa3aTeaud OJIM3KUM K CpEeJHUM, JTHEM
oxoio +8°C, Houbto +3°C. Ho konmuuectBo aHe#t ¢ ocaakamu B 2020 rogy Ob110 B 6
pa3 MeHb1e, yeM B 2019 1.

Ha tepputopun PecnyOnnku bamkopTocTaH y4eT JIECHBIX MOKAPOB BEAETCS
[0 TpUBS3KE K JiecHMYecTBaMm. Ha pucyHke 3 mpencraBlieHa CXeMa JIECHUYECTB
PecnyOnuku bamkoproctan M KoiMuyecTBO moxapoB. HaumbGombliee Koau4yecTBO
noxxkapoB B 2019 rony 3aduxcupoBano B 3miiapckoM jecHudectse, B 2020 rogy —

banmakckom.

Cawmpbiif kpymnHbId JiecHOM Tokap B 2020 roay 3adukcupoBad B YYaIMHCKOM
JIECHUYECTBE, €ro IUiomaas coctaBuiao 688 ra. Jlata mnepBoro HaOIIOACHUS
15.10.2020, nukBugupoBan Toibko 22.10.2020. IToxkap, ¢ miomanpto B 141 ra,
HaOmonancs B Y pumckoMm jgecauuectse 3.04.2020 — 8.04.2020 1.

Taxum o6pazom, orpannuuTenbHbie Mephl n3-3a Covid-19 ceirpanu cBo posb,
KOJIMYECTBO IMOkApPOB YMEHBIIWIOCH B anpesie U Mae, HO, OJIHAKO, 3aKPbITHE TPaHUIL
U OTPaHUYCHHUE MEPEMEILCHUN MEXy PEerMOHAMH MPUBEIIO K YBEIUYCHUIO B UIOJIE.

PocTy noxapoB B OKTsI0pe NOBIHSIIO TEIUIAsI IOrojia 0e3 0CaJKOB.

CIIUCOK JIUTEPATYPbI

1. MadopmanronHas cucteMa JAUCTAaHIIMOHHOTO MOHUTOpHUHTa PDeepabHOr0 areHTCTBO JIGCHOTO
xo3siicTBa (Biok MOHUTOpPHHTA TIOXKAPHOW OMACHOCTH) [DIEKTPOHHBIN pecypc]. Pexum mocryma:
https://nffc.aviales.ru/main_pages/index.shtml . /lata oOpamenwus: 24.02.2021.

312



Hayunoe uzoanue

MTPOBJIEMBI OBECTIEYEHM ST BE3OITACHOCTU
(BE3OITACHOCTb-2021)

111 Meocoynapoonas nayuHo-npakmuieckas KoH@pepeHyus

TOM 2

OtBercTBeHHbIN 3a BoiyCcK J. C. Hacwiposa
Kommnerorepnas Bepetka A. A. [llapunosa
Odopmnenue 06n0xku M. B. FOxcaxosa

[Toanmucano B mevars 19.05.2021. ®opmat 60x84 1/16.
Bbymara ocetnas. [leuats miockas. 'apuutypa Times New Roman.
Ve ned. 1. 19,6. Tupax 10 sk3. 3aka3z Ne 31.

OI'bOY BO «VY duMckuii rocy1apcTBEHHbIN aBUALIMOHHBIN
TEXHUYECKUN YHUBEPCUTET)

OTtneyaTaHo ¢ TOTOBOI'O OpUTMHAI-MaKeTa

450008, r. Yoa, yin. K. Mapkca, 1. 12.



