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PREFACE

Dear colleagues!

In 2019 we celebrate the 100 Anniversary of our Alma Mater —
Moscow Forest Technical Institute —Moscow State Forest University —

now called Mytishchi branch of Bauman Moscow
State Technical University. Within the
framework of anniversary celebrations Mytishchi
Branch of Federal State Budgetary Educational
Institution of Higher Education «Bauman
Moscow State Technical University» (National
Research University) together with The Regional
Coordinating Council of Wood Science (RCCWS)
and International Academy of Wood Science (IAWS) organize
International Symposium «FOREST COMPLEX IN THE DIGITAL
ECONOMY» from 2 to 5 December, 2019 at Mytishchi Branch of
Bauman Moscow State Technical University. For Russia, as the largest
forest country, which has a leading position of forested areas in the world
and second in timber stock, the use of digital technologies is necessary to
ensure the growth of labor productivity and increase the competitiveness
of the forest complex.
Symposium sections comprise a wide range of scientific issues:
Structure, properties and quality of wood and wood materials
Space monitoring of forest management and reforestation
Progressive technologies of logging industries
Innovative environmentally friendly technologies of wood
processing industries in the digital economy
Advanced chemical technologies in the forest complex
New materials and technologies of wooden housing construction
Bioenergy as a vector of development of the digital economy
Forest resources and the global forest products market in the
digital economy
e Ecosystem services of the urban forests in cities and
agglomerations.

In the framework of the symposium an Annual Meeting of the IAWS
Executive Committee will be held. It will be the second time when
International Academy of Wood Sciences is going to hold its meeting in
Russia. We are looking forward to having continuous fruitful cooperation
with this respected scientific community of wood scientists.

Commemorating our 100" Anniversary we feel optimistic about the
future. Leading scientists, teachers, young researchers and post-graduate
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students from Australia, Hungary, Germany, Cuba, Morocco, New

Zealand, Russia, Romania, The USA, Thailand, Ukraine, Finland, France,
South Korea have submitted articles for our Symposium.

I heartily congratulate you with a Century Anniversary and wish all

the Symposium participants to have interesting discussions and success

in practical implementation of your plans.

Sanaev Victor G.,

Fellow of IAWS, Prof., Dr.,

Director of Mytishchi Branch of Bauman Moscow State Technical
University, Mytishchi, Russia

Chairman of RCCWS, Mytishchi, Russia
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INPEJUCJIOBUE

VYBaxkaemble KoJuieru!

B 2019 roxy mbr otmeuaem 100-neTHHH 100l 0Opa3oBaHuUs Halen
Anbma-matep — MOCKOBCKOTO JIECOTEXHHUECKOTO MHCTUTyTa —
MOCKOBCKOTO ~ TOCYAapCTBEHHOTO  YHMBEpPCUTETa  Jieca,  HBIHE
MertnmuHCcKOoro  guimmana MOCKOBCKOTO
rocy1apCTBEHHOTO TEXHUYECKOTO
yauBepcureta nM. H.D. baymana. B pamkax
IOOMJICHHBIX MEpOTIPHUATHH COBMECTHO C
PernonanpHbIM KOOPAWHALMOHHBIM COBETOM
o COBPEMEHHBIM npobiemam
JIPEBECUHOBEICHUS (PKC]D),
MexnyHaponHOi — akageMued  Hayk o
JIPEBECHHE (MABC) MBI  TIpoOBOAMM
MexnyHapoaHblii  cuMro3uyM  «JIecHOH KOMIUIeKC B  HU(POBOI
AKOHOMHKe» co 2 mo 5 aekadps 2019 roga B MertunmHCcKuil ¢punmane
MITY um. H. D. baymana. [Ins Poccum, kak KpymnHeuiei jecHoi
JIEpXKaBbl, 3aHUMAIOLIEH IEepBOE MECTO B MHpE MO JIECOMOKPBITOM
IUTOIIAM ¥ BTOPOE - TI0 3aIlacaM JPEBECHHBI, HCIIOIb30BaHNE II(POBBIX
TEXHOJIOTHH HEOOXO0IMMO JUIsl 00€CTIEYCHHUs POCTa MPOU3BOAUTEILHOCTH
TPpyZla ¥ TOBBIIIEHUSI KOHKYPEHTOCIIOCOOHOCTH JIECHOTO KOMILIEKCA.
TemaTtnka CUMNo3nyMa OXBaThIBAET IIMPOKUH KPYT HAyYHBIX MPOOIEM:

e CrpoeHue, CBOWCTBA M KadeCTBO JAPEBECHHBI M JPEBECHBIX

MaTepHasoB

e  Kocmuueckwuii MOHUTOPHUHT JIECOTIOJIB30BAHMS u
JIECOBOCCTaHOBJICHUS

e IIporpeccuBHbIE TEXHOJIOIMHU U TEXHUKA JIECO3aIrOTOBUTEIBHBIX
IIPOU3BOJCTB

e llHHOBamMOHHBIE TEXHOJIOTHH JepeBolepepadaThIBaIOINX
MPOM3BOJICTB B IIM(POBOI IKOHOMHUKE
IepcnekTBHBIE XUMHUYECKUE TEXHOIOTUH B IECHOM KOMILIEKCE
HoBble MaTepHaibl ¥ TEXHOJIOTHHU B IEPEBIHHOM JOMOCTPOSHHH
buosnepreTnka kak BEeKTOp pa3BUTHS U(POBOH IKOHOMUKHU
JlecHble pecypcsl M MHPOBOH PBIHOK JIECHBIX TOBapoB B
IUPOBOI SIKOHOMHUKE
e  DKOCHUCTEMHBIE YCIIyTH JECOB B TOPOJAX U arjlOMEpaNusX.

B pamkxax paboTsl cuMmo3myma OyaeT IpOXOAWTH 3aceJaHue
Wcnonanrensnoro Komurera MABC. MexmyHapoaHas akaieMusi HayK
0 JIpeBECHHE BO BTOPOM pa3 IMPOBOAUT CBOM Mepoupustus B Poccuu, u
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MBI HajieeMcs Ha JalibHelIIee IUI0JA0TBOPHOE COTPYIHUYECTBO C ITUM
ABTOPUTCTHBIM HAyYHBIM COOOIIECTBOM YUCHBIX - IPEBECHHOBE/IOB.
OTMeuast CTOJICTHHI F0OMIICH HAIIETO YHUBEPCUTETA, MBI C HaJICKIOU
cMoTpuM B Oyaymiee. Bemymiue ydeHble, HpEnoJaBaTeIH, MOJIOJBIC
WCCIeIOBaTeNId W acHUpaHThl U3 ABcTpaiuu, Benrpuu, ['epmanum,
Ky6p1, Mapokko, Homoi#t 3emangmm, Poccum, Pymemmm, CIIA,
Tamnanma, VYxpawsasl, Oumraaann, Opanmmun, Hxsoit Kopen
TIPEICTAaBIIIA JOKIaa6l Ha CHMITO3MYM.
Cepe4HO TO3IPaBISAI0 C BEKOBBIM OOMIIEEM M IKEJald BCEM
yagacTHHKaM CHMIIO3MyMa WMHTEPECHBIX TUCKYCCHII H YCIIEXOB B
MPaKTUIECKOH peai3ayuy 3ayMaHHbIX TIAaHOB!

Canaes Bukrop I'eopruesny,

akagemuk UABC, n.1.H., mpodeccop,

aupekTop MeITHiMHCKOTO hrnnana MoCKOBCKOTO TOCYIapCTBEHHOTO
TEeXHUYECKOro yHuBepcurera uM. H.O. baymaHna,

[Ipencenatens PKCJ, Mertuiy, Poccus
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The formation of annual layer wood in the trunks of Scots pine,
growing in Middle Siberia, was studied in the relationship with
photosynthesis and respiration during two seasons with different weather
conditions. The development of wood layers was evaluate by the
production of xylem and phloem cells by cambium and by biomass,
accumulated into cell walls, in separate periods of the seasons. The
number of the cells, produced by cambium, and morphological
parameters of tracheids were estimated at cross-sections of the cores,
collected during the seasons through 9-11 days. The biomass,
accumulated in cell walls, was assessed as cross-sectional areas of
tracheid walls in secondary thickening zone in each period of the seasons.
The data on photosynthesis and respiration, recorded each hour, were
calculated then per day in each of the period and per total period. The
production of phloem cells by cambium was correlated positively with
photosynthesis mainly in May-June whereas of xylem cells in May-June
and August. The temperature higher than 15°C was found to influence
negatively phloem cells production by cambium. The respiration cost on
xylem and phloem cells production by cambium were different in the each
of the season and depended on weather conditions. The principal amount
of annual increment biomass was accumulated in both seasons mainly in
May-June and August. The biomass deposition in these periods had very
high connection with photosynthesis as the source of substrates for
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biosynthesis of cell wall components, but the degree of the relation
changed with weather conditions. The connection between respiration and
biomass deposition changed also in dependence on the combination
temperature/precipitation in seasonal periods and was very high in
August-September, when thickening of latewood tracheid walls occurred.
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EFFECT OF HEAT TREATMENT ON SOME CELLULAR
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The effect of different treatment temperatures and different treatment
durations on the certain anatomical properties of the rubberwood (Hevea
brasiliensis Miill. Arg.) was examined. Rubberwood samples were treated
at 180° and 220°C for 15, 25 and 35 hours. SEM pictures were taken to
measure double cell walls, cell lumens; and the lumen/wall ratio was
calculated for fiber and parenchyma cells, in radial and tangential
directions. Treatment at 180°C had no or only a slight effect on the
anatomy of rubberwood for any treatment duration. The treatment at
220°C has an effect on the anatomy of rubberwood: the double cell wall
size decreased, the lumen diameter did not change, so the lumen/cell wall
ratio increased. The treatment duration has only a slight effect on the
changes.
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APPROACHES TO MODELING INVESTMENT PROJECTS OF
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The North-West Federal District is in second place in timber reserves,
and the timber industry complex occupies a significant share in the
region's total industrial production. The development of an innovative
model for the development of the Russian forest complex involves the
production of high-value-added high-tech products based on integrated
deep processing of forest resources directly in the growing region.

Currently, investment in the timber industry is carried out in specific
economic conditions. In this regard, the problem of analysis and
evaluation of investment activity of both the state and private institutions
becomes relevant. In modern conditions, breakthrough technologies of
the forest sector are of particular interest, which include biotechnology.
Biofuel is characterized by high reproduction rate, unlimited scale of raw
material processing. The development of the domestic pellet market for
use in the field of housing and communal services opens up new
opportunities and prospects for investment solutions.

Investment models play an important role in assessing the value of a
company, assets, in making managerial decisions on how to develop a
company’s business, as well as many other tasks of the industry’s
economy.

Wood pellet production in Russia will only grow. In many regions, the
problem of waste disposal has not been resolved. In addition to new
legislative initiatives prohibiting the disposal of wood waste, the state
encourages businessmen to process wood waste. This allows us to
consider biofuel production as one of the most important areas for the
development of enterprises in the region, which will contribute to energy
efficiency, the development of alternative sources of fuel in the region,
and the expansion of the use of pellets as a promising biofuel.
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Thus, we can conclude that despite the fact that the capital
expenditures for the modernization of boiler houses in the region are large
enough, even when leasing or borrowing equipment, on the basis of
public-private partnerships, part of the costs can be reimbursed and prices
for consumers are kept at the same level as when using boilers for natural
gas. In addition, the solution of economic problems is accompanied by an

improvement in the ecology of the region and an increase in the quality
of life of citizens.
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Network interaction is a specific way of organizing transactions,
intermediate between the hierarchy (classical firm) and the market.
Business entities collaborating on a network model form a quasi-
integrated structure that differs from the usual vertical or horizontal
integration in that its participants, forming a single pool of assets, do not
lose their economic and legal independence. Currently, many forms of
networking are known. The most popular of these include franchising,
outsourcing, competitive cooperation, an integrated supply chain, cluster
and public-private partnership. The latter form clearly shows another
advantage of network cooperation over traditional integration - the state,
and not just firms, can take part in it. At the same time, public-private
partnerships are not the only form of network cooperation that allows state
participation - such participation can, in particular, be realized through
clusters.

Competitive cooperation, in our opinion, is advisable at the stage of
logging. It is about creating a kind of logging cooperatives, the
participants of which, while maintaining a certain economic
independence, could invest in the formation of specific assets - first of all,
a fleet of equipment. For one enterprise, the corresponding costs are too
high, and their payback is questionable due to the small scale of activity,
while for the combined enterprises the situation is fundamentally different
- they can accumulate resources for the acquisition of equipment and
recoup it due to the effect of the scale of production.

Another area of investment for cooperating enterprises could be the
maintenance of a network of forest roads in their area of activity, as well
as the creation of a system for monitoring the use of the forest fund to
prevent illegal wood circulation.

Finally, thanks to cooperation, enterprises could increase the scale of
their activities and enter into direct cooperation with woodworking and
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pulp and paper mills (in this case, cooperation would be of the nature of
creating a single trading structure).

As for public-private partnerships, it should be aimed at creating a
network of forest roads. Currently, the state’s own resources are
insufficient to solve this problem, which suggests the advisability of
attracting private resources. However, this attraction should be based on
a transparent and understandable scheme for reimbursing the costs of a
private investor to all participants in the timber industry complex. For this
reason, we believe that the development of a PPP model for the
infrastructural support of the forest industry should be carried out with the
involvement of representatives of the forest industry to ensure that their
interests are respected.

Network tools have great potential from the point of view of
increasing the efficiency of the functioning of domestic timber industry.
Currently, this toolkit is beginning to gradually be introduced into practice
(the state is the initiator through various types of PPP initiatives). It can
probably be expected that the frequency of use of this toolkit will increase,
since it objectively meets the needs of the timber industry enterprises.
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The aim of modern forest management is a land-use planning that
provides the performing of further measures without any disadvantages.
The full-scale utilization of produced biomass needs the removal
collection, and transportation of stumps. Issues related to climate change
and the shortcoming of fossil energy resources call attention to increasing
utilization rate of renewable energy resources. Utilization of stumps as
fuel is a significant resource in terms of environment conscious
technologies. For removing a part of the stump needs, a special holding
device mounted on a bagger. The rising price of biomass emphasise the
importance of stumps for energy purposes, which increased worldwide.
In order to realize the energy demand of stump lifting was calculated the
force for different tree species.
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Mile-high skyscrapers could be made out of wood! Since plans were
first drawn, the Jeddah Tower in Saudi Arabia (currently under
construction) was scaled back to a more modest 1,000 meters. Anyway,
it will be the tallest in the world. Concrete and steel have been the favored
building materials for tall buildings but, with climate change intensifying,
the pressure is on finding more sustainable alternatives. Concrete is an
environmental disaster, steel and mainly aluminum incredibly intensive
resource of CO2. We need to move beyond that and look at alternative
materials of construction saving CO2 emissions. Some architects are
choosing to build instead with recent engineered wood products like CLT,
to lower the carbon footprint.

Exposed to solar radiation wood is subjected to surface degradation,
but keeps its mechanical properties in the mass. Nevertheless, for
aesthetic aspects it must be protected. To ensure its long-term durability,
wood is usually coated with various decorative and protective finishes
such as opaque paints and semi-transparent stains as well as penetrating
finishes or film forming clear varnishes. Studies of the weathering or
accelerated ageing of coated wood systems have shown that protection
depends not only on the topcoat performance, but also on the substrate
and particularly on the wood/coating interface. Nowadays we have
numerous new strategies in application or under development, such as
wood photo-protection, thermal treatment, permanent stabilization by
chemical modifications, corona or plasma treatment. On this stabilized
wood we have new environmentally friendly coating applications
processes allowing an improved durability of wood/coating systems in
exterior up to ten years. The challenge is to increase again this durability,
like for the coating of the Eiffel tower!
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In the last 100 years, major advances have been made in understanding
wood cell wall ultrastructure and its relationship with xylem function and
wood properties. This review will focus on the importance of
ultrastructure to an understanding of wood product performance. Cell
wall ultrastructure aims to describe wood cell walls at the nano and
molecular scale and thus includes aspects of physical and chemical
structure and properties. From early studies using polarised light
microscopy and x-ray diffraction to modern studies using electron
microscopy and a wide range of modern light microscopy and
spectroscopy techniques it is now possible to localise and measure
individual cell wall components and study cell wall structure and
properties at the nano-scale. Wood cell walls consist of cellulose, lignin
and non-cellulosic carbohydrates organised into a multi-layered
composite. Cell wall ultrastructure is similar in both softwoods and
hardwoods with a highly lignified middle lamella/primary cell wall and a
cellulose-rich secondary wall consisting of an outer S1 layer, a broad
central S2 layer, and a narrow inner S3 layer. Wood cell walls may exhibit
variations in ultrastructure with position in the tree (juvenile vs mature
wood; sapwood vs heartwood; normal vs reaction wood) or as a result of
decay or various industrial treatments and processes.
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The novel introduced biorefinery concept aims to use 1) the bark
fraction for the production of fibrils (or fiber bundles) and extractives and
2) the wood fraction is carbonized and further activated for production of
high performance electrode material for supercapacitors. The morphology
and chemical constitution of the inner bark and wood is characterized as
the first step towards complete willow valorization. The distinguishing
features of inner bark are its high ash and extractive content and bundles
of relatively long and thick-walled sclerenchyma fibers. We discovered
that picein, triandrin and catechin could be extracted at an approximate
14% overall yield rate from bark by hot water (20 min at 80 °C). 2D—
HSQC NMR spectroscopy and wet chemical analyses demonstrate that
guaiacyl is the predominant unit in bark lignin over syringyl and p-
hydroxyphenyl. Therefore, the bark lignin structure is the key for
developing a novel strategy for separating fiber bundles by judiciously
using a mild alkali treatment, followed by fabrication of a composite from
the fiber bundle layer and polylactic acid (PLA). Moreover, the fiber
bundles exhibited the best compatibility (fiber surface lignin up to 40%)
with the matrix PLA compared to other reinforcements. This strategy
expands novel composite applications of bark fiber bundles, indicating
considerable promise for utilizing this otherwise underutilized bark
material. Additionally, bark lignocellulose nanofibrils exhibit higher
hydrophobic properties, and its films display higher tensile strength in
comparison with wood, which again provides another example of the
superior properties of the bark compared to the wood.
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Modern approaches to the creation of new nanocomposite materials
based on wood require a detailed study of the structure and properties of
this unique natural composite at various levels. Previously it was shown
by us that wood like renewable multifunctional material reveals
multishape memory effect. The ability of wood to remember 3 shapes was
experimentally confirmed. For the study of deformative conversions
along the grain at multishape memory effect for 4 and 5 shapes an original
technique on curved beech veneer samples at temperature and moisture
content changes was developed.

To visualize and analyze this technique, the loading-unloading
process of wood veneer sample was modeled on a 3D model using
SolidWorks software. The components of hygro(thermo)-mechanical
strains of wood (elastic-viscous, residual, frozen, set-strains), quantities
of shape memory effect Rr (the strain recovery rate) and Rf (strain fixity
rate) for the samples of beech veneer for various intervals of temperature
and moisture content changes were determined. Research of the wood
multishape memory effect allow to develop new multifunctional materials
based on wood, to improve existing technologies and expand the
possibilities of more effective use of wood for digital economy.

The work was performed as part of project No. 37.8809.2017 / BCh.
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In recent decades, the global economy has taken a trend towards
digitalization, now the UK, Japan, Singapore, Hong Kong show the
highest level of digital development and rapid growth rates. Russia has a
huge potential, and by 2024 the state intends to implement a
comprehensive digital transformation of the economy and social sphere
of the country. The digital economy carries many concepts and
generalizes many spheres of human activity. For Russia, as the largest
forest country, which ranks second in the world in timber stock, the use
of digital technologies is necessary to ensure the growth of labor
productivity and increase the competitiveness of the forest industry.
Nowadays requirements of multifunctionality are more and more often
imposed to modern materials. Unfortunately, at this level of technology
development the properties of wood as a natural multifunctional material
have not received due attention. Introduction of digital technologies,
creation of innovative wood-based products, development of high-tech
productions should be solved in present conditions for using the whole
complex of unique properties of this renewable resource. In addition, now
in industrial systems there is a clear lack of regulatory framework that
could help to solve the issues of digital transformation, including in the
woodworking industry.

The work was performed as part of project No. 37.8809.2017 / BCh.
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Atomic force microscopy (AFM) is a powerful method that can be
used to obtain surface properties of areas of several nano-meters. Often
a term «adhesion forcey is used in conjunction with the measurements.
However, no adhesion force as such is measured and the equipment
simply gives a measure of an attraction force between a tip of a cantilever
(often of an unknown geometry) and the substrate. The wood material
suffers from large surface roughness and the measurements of the
attraction forces suffer from various errors such as variability within a
measurement (for example, a tip can change during the of measurement)
and the variability between the measurements caused, for example, by
error in locating the measurement area by repeated measurements.

This presentation investigates the stability of the method with respect
to inherent errors and makes an attempt to demonstrate the repeatability
using environmental AFM and statistical analysis of treated and untreated
samples due to the temperature change.
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In forestry, data are actively used in forest inventory to determine the
qualitative and quantitative characteristics of forests, to assess the damage
caused to forests by fires, forest diseases, air pollution, illegal logging.

The solution of problems aimed at providing information to forestry
enterprises is based on the materials of basic, regular and operational
satellite imagery, as well as on actual, statistical, field data available to
the customer. The main tasks solved by aerospace monitoring methods in
forestry include:

o forest fund mapping;

e identification, control and monitoring of illegal logging;

e determination of the species composition of forests;

e ranking of forests by category by age, timber stock, stand height,
biological productivity;

e study and mapping of negative processes affecting forests: the
effects of pests and diseases, desiccation or waterlogging of
forests, leading to their degradation and death;

e the study of natural conditions that impede active forestry
activities (identification of flat lowered wetlands, drainless
basins, sharp bends of the relief, etc.) using digital relief models.

With increased competition, which will inevitably be observed on the
market every year, the role of aerospace monitoring in forestry will be
strengthened, as it ensures the coordinated operation and interaction of
systems. In addition to specialists, new methods and approaches in this
area, one of the defining roles will be played by modern software capable
of efficiently analyzing, controlling and proposing effective options for
adjusting previously adopted strategic and operational plans in real time.
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Due to limited forest resources, Republic of Korea (South Korea) is
highly dependent on imported wood products for covering its
consumption (31 Mil.3/year). The total value of imports in 2018 increased
to $5.1 billion, 11% increase to the previous year. Major imported
products were pulp (27%), plywood (19%), sawn timber, log and chips.
China emerged as the biggest supplier to Korea in 2018 (totaled $540
million), followed by Indonesia, Vietnam, Canada, USA and New
Zealand. Russia shows the positive launching in the wood products
market of South Korea, recording $250 million in 2018 (4.8% market
share), particularly a high share in pellet and chip market. Demand on
wood pellet in Korea is expected to increase to 5.0 Mt in 2020 by the
government’s green electricity plan.

However, markets are (always) policy-dependent and various factors
hinge the future demands. Korea has looked for supply sources which
could provide wood products with better price competitiveness and better
qualities, which explains the recent new comers in Korean wood products
market such as Estonia, Latvia, Finland, Sweden, Czech and Austria.
Expansion at a moderate pace in Korean wood products market would be
expected in short-term but long-term prospect would not be always
optimistic. New market trends [changing customers’ demand and
policies] and barriers [customized products and different specification
etc.] are to be considered to establish a promotion program of their export-
products to Korean wood products market.

38


mailto:kimys@jnu.ac.kr

International Symposium «Forest complex in the digital economy».
Mytishchi, Moscow region, Russia, December 2-5, 2019.

RATIONALE FOR CONFIGURATION AND GEOMETRIC
DIMENSIONS OF WHEELED HARVESTER WORKING ZONE

Alexandr V. Laptev, Alexey V. Matrosov

Mytishchi Branch of Bauman Moscow State Technical University,
Mytishchi, Russia

E-mail: laptev@maqul.ac.ru

Keywords: multioperational forest harvesting machines, harvester
head, harvester working area, manipulator landing

In recent years (since 2010), there has been a significant increase in
logging volumes in Russia using assortment technology. To a large
extent, this is due to the widespread use of a set of machines, mainly on a
wheelbase, such as a harvester and forwarder. Given that the harvester is
available in various configurations, the loggers are faced with the
multilevel task of choosing a harvester from the model range of the
preferred manufacturer with the optimal configuration of technological
equipment for their natural-production conditions and types of cutting.

The purpose of the study is to justify the selection of such harvester
technological equipment that would provide the most optimal working
area in terms of geometric dimensions and configuration. The optimality
of the harvester working area is determined by the diagram, which takes
into account the stability of the harvester when the manipulator is turned,
the departure and load capacity of the manipulator at its different
departures.

When choosing multioperational machines for forestry operations,
attention should be paid to: taxation parameters of the forest stand being
cultivated; type of base machine, its geometric and weight characteristics;
the layout of technological equipment and its technical characteristics;
technologies for work in afforestation; the order of operations for the
procurement and processing of a single tree. This will ensure the
subsequent selection of the base chassis and technological equipment with
the optimal parameters necessary for the efficient operation of the
harvester.

The technologies implemented in the machine harvesting of
assortments are evaluated not only from the point of view of their cost
and efficiency, but also from the point of view of the danger they pose to
the forest environment, including the potential damage to forest stands
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and soils caused by forestry machines and vehicles. In the case of

multifunctional forestry machines, such damage is also associated with
the large mass of the machine and harvester head.

The proposed methodology for determining the working area of the
manipulator allows you to most effectively select a set of technological
equipment of the harvester for various natural and industrial conditions.

The obtained data on the configuration and geometric dimensions of
the working area make it possible to more accurately determine the
performance of the harvester and with a greater degree of reliability to
simulate its operation in various natural and industrial conditions.

A computer program for the selection of technological equipment with
specified technical characteristics allows to increase the accuracy of
calculations due to the visualization of the results.
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The development and implementation of new equipment for mountain
logging requires addressing the issues of safety, comfort, acceptability
and stability in this complex operating environment. The control on the
part of society and labor unions over mountain logging is noticeably
increasing, since work is carried out in a complex landscape and also
because of the alleged environmental and natural risks (for example,
landslides, erosion). It is necessary to ensure the stability and safety of
operations in mountain conditions.

Attracting new workers in the forest industry and training them in new
types of equipment and systems can be one of the biggest problems in
implementing solutions to improve the efficiency of mountain logging.
The key components of the safe, efficient and productive operation of
equipment on hillsides are:

e ensuring the proper training of workers;
e ensuring compliance of harvesting plans with the conditions of
sites and terrain.

Another problem will be compliance with various regulatory
conditions in order to use new types of equipment approved for
operational operation.

Three promising high-level goals can be identified to improve the
performance of timber enterprises:

e To mitigate and reduce the risks of injuries to increase the safety
of workers on mountain slopes;

e Increase and maximize the operating profit of mountain logging

(increase margin);

e Increase the volume of forest plantations and sustainable

reforestation of valuable species of wood in the mountains.
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Thuya, Tetraclinis articulata, a coniferous species from the cypress
family, better known as the Barbary Thuya, is endemic to the western
Mediterranean. It is a tree with semi-arid temperate and warm bioclimate,
grows in relatively low altitude. The most valuable part of this tree is not
its trunk but the burl buried in the ground. which is highly praised by
craftsmanship to create and to carve beautiful items and artifacts. The burl
has a deeper color, a more concentrated aroma, and a fascinating grain
used for carving high value artifacts, the true colors and natural beauty of
the wood grain patterns of the finished articles is enhanced and preserved
by hand-rubbed, no stains are generally used in the finishing process

This paper reports on some physical properties such as density, water
absorption and swelling, compression strength, and chemical composition
of thuya wood from Morocco. Water absorption was in the range of 6 to
9% depending on the initial seasoning of the specimen; air-dried or oven-
dried. The maximum swelling in percentage from oven-dried to water
saturation conditions was close to 2%. The values of the maximum
crushing strength were determined to be 26.3£3.5 MPa, while values of
compressive modulus of elasticity vary from 665 to 1376 MPa depending
on the direction of load applications. The lignin content was close to 44
percent considerably higher than the traditional 25% lignin in common
wood species. Thuya wood is known as very durable species, due to the
presence of essential oils that are toxic to decay and insects. The high
levels of lignin also contribute to the increase density and dimensional
stability of thuya wood.
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Forest fires are an increasingly debated topic worldwide, due to their
devastating impact on ecosystems and the increased number of such
phenomena.

Spruce represents the most important wood species in Romania, In
this regard, the effects that forest fires have on the quality of the wood
and the vitality of the standing trees are a very important topic. Thus, the
purpose of the article aims to analyze the transfer of sound waves through
the wood of standing spruce trees after a forest fire.

The investigations were carried out in a spruce forest located in the
Postavarul Mountains area where, in 2012, there was a fire, which
affected about 22.5 ha of forest and was extinguished after almost a
month, due to the difficult area and the peculiarities of the fire.

The measurements were made with the Arbotom tomograph. There
were made two measurements for each tree, one at a height of 50 cm from
the ground level, and the second at 100 cm. The tomograms obtained were
interpreted and it turned out that the trees present, inside, areas with
affected wood, centrally arranged, but also marginal, especially at the first
level analyzed. Following the interpretation of the tomograms it turned
out that the control tree, even though it does not have any external sign
that attracts attention, has inside an extended area where the
characteristics of the wood are strongly modified, compared to the trees
affected by the fire.
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The necessity of transition to the intensive model of forest
management and forestry in Russia due to a decrease in the productivity
of economically accessible forests as a result of depletion of high-value
forest stands of conifers with subsequent replacement of them low
commodity stands of broadleaved species, thus worsening the economic
situation in all sectors of the forest complex in the long term.

For the realization of the intensive model of forest management need
to change a system of standards for the whole forestry cycle, from
reforestation to the final felling stands, increasing the interest of the tenant
in the full range of forest management activities and the establishment of
forest infrastructure, creating market demand for timber harvested during
logging care, the use of planting material with improved hereditary
properties, which allows to obtain high-quality mature wood in a shorter
time.

The implementation of this model will ensure a long-term demand for
forest products, increase the economic efficiency of forest management
and forest sustainability.
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This work shows the Cuban experiences in the development of
sawdust-cement boards in the last 10 years in the Instituto de
Investigaciones Forestales, Universidad de Granma and Universidad
Politecnica de La Habana. The wood-cement boards manufactured with
residuals wooden represent technologies of interest in the solutions of
construction problems of housings and environmental. In the
development of sawdust-cement boards was used sawdust of species P.
maestrensis Bisse and P. Caribaea var. Caribaea, actually this sawdust’s
are not rationally exploited. The basic compositions of these boards were
sawdust, a strength Portland cement, chemical additive calcium chloride
and mineral additives zeolite and rice husk ash. The wood-cement ratio
of 1:2; 1:2.5; 1:2.75 and 1:3 were used in different compositions. The
samples were characterized physical and mechanical properties through
Cuban and international standards. The results showed that, strength
properties obtained data demonstrates that wood—cement ratio of 1:2.5
and 1:2.75 are the most capable for the construction of floors, roofs and
walls also the feasibility to substitute cement part with rice husk ash in
the sawdust-cement board.

The material cost of sawdust-cement boards was lower to other
constructive wall elements, validating their use for the social housings
construction, reaffirming as the new alternative building materials,
machineries are required for this production.
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Rather a wide set of experimental results has been obtained starting
from the end of the 20-th century devoted to active participation of various
electromagnetic phenomena in vital activities of biological systems
including plants. E.g., radiofrequency and super-high frequency
electromagnetic fields emitted by various antennas of communication
systems induce significant degradation of trees placed close to them.

More over experimental facts showed that analogous irradiations can
deteriorate essentially the health of human beings. Due to these pre-
requisites we arranged systematical studies of electromagnetic
phenomena in various plants and their components starting from separate
biomolecules and cells up to branches, leaves and trees.

We found that any plant is a sort of an electro-mechanical mechanism
with a wide spectrum of resonance frequencies from several Hertz to
billions Hertz. So electromagnetic radiations of any frequency can
correspond to a certain component of a plant with the same resonance
frequency inducing essential perturbations in its behavior. E.g., water
solutions occupy at least 70% of a plant volume.

We found that due to anomalously high dielectric permittivity of water
these solutions are characterized by strong electrical activities in a wide
spectral range from several Hertz for resonances of colloidal particles,
thousands and millions Hertz for resonances of atomic clusters, billions
Hertz for groups of molecules, etc. Besides active interactions with
external electromagnetic fields plants generate their own fields. E.g.,
green leaves irradiated with solar light produce synchronous spasmodic
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overturns of chloroplasts creating pulses of electrical potentials with volt-
like amplitudes. The electrical potentials of the same order are produced
by branches of trees in the processes of their deformation by winds. These
electrical pulses induce electromechanical waves travelling along vessels
of plants. These waves capture nutrition substances from roots of trees as
well as products of photosynthesis from leaves and deliver these
substances from the places of their production to the points of the plant
growth. Hence it is clear that external electromagnetic fields of
corresponding frequencies can either improve or deteriorate the procedure
of the plant supplies. On the other hand, various insects interacting with
plants have their own resonance frequencies.

So adequate irradiation of regions around the plants with
corresponding  electromagnetic ~ fields can  regulate  these
interactions.\Various pests can be eliminated just inside the wood and vice
versa useful insects (like bees) can be attracted to enhance their activities.
It should be noted that the micro-molecular studies of interaction of
electromagnetic fields with plants are in the whole beginning and their
future results will improve either practical applications of plants or
conditions for their existence.

The work was performed as part of project No. 37.8809.2017 / BCh.
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Victor G. Sanaev!, Galina A. Gorbacheva?, Vladimir P. Galkin?,
Ilvan S. Cebruk?, Sergey A. Vinokurov?, Arkady A. Kolomietz?,
Nikolay V. Klassen'?

L Mytishchi Branch of Bauman Moscow State Technical University,
Mytishchi, Russia
2 Institute of Solid-State Physics of Russian Academy of Sciences (ISSP
RAS), Russia
% Municipal Budget Educational Institution School Ne 45, Yamkino,
Moscow Region

E-mail: rector@maqul.ac.ru

Keywords: electromagnetic phenomena, biological systems, wood,
plants, electromagnetic fields

Our studies of behavior of plants subjected to deformation, laser and
electrical treatments revealed several phenomena which gave new
information about internal processes in plants and create promising ways
of interaction of wood science with biological and information
technologies.

Branches of living trees subjected to bending or twisting deformation
produce electrical potentials from tens of millivolt to one volt. These
potentials grow monotonously from cycle to cycle of the deformation
(starting from about 50 millivolts at the first cycle up to 700 millivolts at
the seventh). The electrical resistances of branches and leaves after the
deformation are decreased by about 10 times and recover in several
minutes. When the pulse of electrical potential is applied to one end of a
branch the opposite end reveals electrical oscillations just after this pulse.
Green leaves demonstrate slow oscillations of the electrical resistance
after the treatments with laser illumination or electrical discharge during
tens of seconds after the treatments. Green leaves subjected to intensive
irradiation with red or blue lasers induce chlorophyll decomposition with
magnesium transfer to non-damaged regions.

These phenomena prove the cognitive ability of plants for self-
protection against dangerous external treatments by means of
modifications of their cell structures and chemical compositions. Studies
of microscopic mechanisms of these phenomena in the frames of wood
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science open wide fields of applications of plants for electronics,

computing, biology and medicine. Reversible variations of electrical and

optical parameters of plants as a whole as well as of their separate

components induced by mechanical, electrical and optical pulses create
embryo for computers with biological basement.

The complicated structure of plants provides the development of new
principles of economic and effective computing close to the mental
processing of human brains with minimal consumption of energy and
parallel work on a wide set of operations. Effective fast propagation of
electromagnetic oscillations along vessels of plants provide application of
this phenomenon for treatment of human patients with heart-vessel
problems of blood supplies. On the other hand, enhancement of transfer
of nutrition elements inside plants by induction of electromagnetic waves
inside their wvessels promises stable improvement of agricultural
productivity and effective struggle against draughts and other problems
of cultural plants.
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Wood formation can be subdivided into two processes, axial and
radial increment. Radial increment in trees is a process depending on the
cambial activity which undergoes a seasonal rhythm with alternating
active and dormant periods. Duration of cell production and cell division
frequency are to a large extent related to local climate conditions.

In cold climates close to the northern timber lines, temperature
represents the key factor for cambial activity. Cold as well as temperate
climates are responsible for a strictly annual cambial rhythm with a
distinct dormant period during winter time. To analyze wood formation
precisely and with high time resolution, we mainly applied the pinning
technique, but for comparison we also generated results from microcoring
and dendrometer measurements.

Onset, course and duration of wood formation was determined for
sites close to the tree line in northern Scandinavia up to central Europe.
The pinning and microcoring techniques produce rather similar and exact
results, whereas dendrometer data includes circumference changes due to
hydrological changes in the stem. Wood formation in most cases showed
an S-curve, whereby in the north of Scandinavia onset was delayed and
duration reduced when compared with southern sites. Among several
other proxies, also cambium dynamics for pine have been used for a
multiproxy approach to predict future vegetation scenarios for a small
selected site in northern Finland due to global warming.

Within this site, pine will be partly replaced by spruce which presently
is absent, and birch will disappear completely and will be replaced by
pine.
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The rubberwood (Hevea brasiliensis) was treated in a chamber at
180C in air atmosphere under atmospheric pressure for durations of 15,
25, and 35 h. The treated wood samples and control wood were
investigated by thermogravimetry. Thermogravimetry was performed
under an air atmosphere at a heating rate of 10 C-min* from 25 up to
70001C. The results of thermogravimetry showed that the weight losses
of hemicelluloses decreased by 7.6 % after 15 h, and by 8.4 % and 8.8 %
after 25 and 35 h of heat treatment, respectively. It indicates that heat
treatment of samples caused the decomposition of hemicelluloses as less
thermally stable components of wood. The higher weight losses of
cellulose were observed for all treated samples compared to untreated
wood probably due to formation of new carbonyl and carboxyl groups as
a result of oxidation during heat treatment. The peak temperature of lignin
degradation increased by 7C and 20C after 15 h and 25 h of heat treatment,
respectively. At the same time, the maximum weight loss rate of lignin
degradation dropped significantly (5 %-min™) compared to untreated
wood (17 %-min). These observations imply the higher thermal stability
and slower rate of lignin degradation due to the formation of more
condensed structures. However, the longer duration of heat treatment (35
h) resulted in a decrease of peak temperature of lignin degradation by 6C,
with remarkably higher weight loss (by 3.5 %) and higher maximum
weight loss rate (20 %-min'') compared to untreated wood.
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During playing, the wood of the guitar structure is subjected to stresses
due to the strings tension. The study aims at determining the stresses and
strain states of the wood from the guitar structure during different stages
of strings tension. Therefore, a classical guitar made in a Romanian
factory was investigated. For the experiment, the method of the resistivity
electrical tensometry was used. On the top of the guitar, near the bridge
and the sound hole, two stacked rosettes C2A-06-062WW-350 were
applied and other two on the neck of the guitar.

The strings were tensioned to the specific value that corresponds to
the producing of the musical note. The signals of the sensors were
captured by Vishay P3 Input Strain Indicator / Recorder. By applying the
elasticity theory for orthotropic materials, as wood is, the main strains and
stresses were determined. The results emphasized that tensile and
compression stresses occur in the guitar body and the highest values of
strains are recorded in the bridge area and in the guitar neck.
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The black locust wood (Robinia pseudoacacia L.) is used in many
applications as wood construction, round wood for pilots in mines,
parquet, railway sleepers, veneer and handles for tools or in agriculture,
as guardians for fruit trees, arches for vines. Due to the macroscopic
features and tannin content, this wooden species is characterized by high
durability at biological factors. Also, the physical and mechanical
properties are good, recommending the species to be used in resistance
structures.

Knowing that cyclic stresses reduce the wear and fatigue resistance,
the paper presents the experimental results in terms of storage modulus
(denoted E’), loss modulus (denoted E”) and damping (tan ), obtained
by dynamic mechanical analysis (DMA) in the case of black locust
samples subjected to cyclic bending. DMA was performed in two
conditions: isothermal condition (with constant temperature of 30°C, but
with different excitation frequencies) and dynamic condition (with
temperature ranging from 30°C to 120°C).The mechanical experiments
were carried out by means of the equipment NETZSCH DMA 242, the
density was measured with X-Ray Density Profile Analyzer DPX300 and
the microscopic view was obtained by using the scanning electron
microscope Hitachi S-3400N.
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The cluster as an instrument of shaping long-term network
connections among enterprises and organizations located in the same area
has become ever more common over the recent years because, on the one
hand, it fosters rapid development of the area in which it is located
(through involvement of a large number of enterprises stimulating
economic activities, raising employment, improving local demand, and
increasing tax-generated income of the local budget), while on the other
hand, it makes it possible to make its member organizations function more
efficiently (making use of the area's competitive advantages and the
integration ties between its members based on a combination of
competition and cooperation).

Nevertheless, despite such a considerable array of published works,
neither practicians nor theoreticians have ever come to common grounds
as to what territorial economic entity may be identified as a cluster.
Clusters are often combined with various technoparks, special economic
zones, accelerated development regions, etc. This poses difficulties in
putting together instruments of managing regional development based on
cluster initiatives, obstructs the full-scale realization of the cluster's
potential as a regional development instrument, and generates pseudo-
clusters, i.e. regional economic entities that fail to exhibit the essential
features of the cluster (often, through political reasons). This issue is
especially severe in Russia, a country with the world's largest territory and
yet heavy disproportions on the level of its regional development.

To summarize, the following may be stated:

- Clusters as networked hybrids by their nature are more complex
formations than regular networks (hybrids). It would be more appropriate
to describe them as networks consisting of networked entities (comprised,
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in their turn, of commercial and non-commercial organizations) and
having their territorial connections.

- The territorial economic formations being implemented in the
Russian Federation cannot be currently qualified as clusters because they
lack essential distinctive features inherent to clusters (in the first place,
the networked nature of the interaction between its member
organizations). Their present-day condition positions them nearest to the
special economic zones with sectoral specialization.

- Such territorial economic formations may become protoculture,
subject to a change in the paradigm of their organization on part of the
state. Should this change fail to happen, the evolution of these formations
will result in establishment of the area with sectoral specialization, but
lacking network interaction between its key enterprises.
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As an enabling technology, nanotechnology has a great potential to
improve our forest product industry: from plantation, forest management,
wood-based materials, to bio-based nanometerials. In this presentation,
we will overview our efforts to develop and/or apply nanotechnology in
the forest products industry in the two paradigms: 1). Nanotechnology for
existing forest products. We have applies nanotechnology to understand
nanodimentional structure, chemistry and properties of wood-based
materials and the materials used in conjunction with wood (adhesives,
coatings and preservatives). For example, we have combined atomic force
microscope infrared spectroscopy (AFM-IR) and nanoindentation
measurements to identify the specific molecular-scale interactions
between phenol-formaldehyde resin (PF) and wood cell wall on the
bondline. PF resin molecules not only simply dispersed within the cell
wall but also reacted with cell-wall materials, resulting in the increase in
the mechanics of wood cell wall. The nanoscale mechanical interlocks
formed between resin and wood cell wall might be beneficial to adhesion
performance of wood-based composites.

We have also attempted a combined technique of in-situ heating and
nanoindentation to investigate the mechanical behavior of each phase on
the bondline including cell walls and adhesives at elevated temperature.
Our recent research to investigate the interphase between wood and water
based coating will be briefly presented as well; 2) Nano materials from
lignocellulosic raw materials.

We will report our recent researches to extract nanometerials from
woody materials and fabricate functional materials using cellulose
nanofiber, such as extra light aerogel, superhydrophobic coatings,
nanolignin, nanocarbon dots.
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CBoiicTBa JpeBECHBIX MaTepHalOB U MPOAYKTOB HUX NEpepaboTKH B
COCTaBE COBPEMEHHBIX KOMIIO3UTOB B psfie CIIydyaeB HYXIAIOTCS B
CYIIECTBEHHOM MOJu(UKAIMK, IOCKOJbKY HEJOCTATOYHO BBICOKAS
TEpMO, TEmIO- ¥  XHMHYECKas YCTOMYMBOCTH  OTPAHHMYMBAIOT
MOTEHIMAIbHBIE 00TaCTH IPUMEHEHNUS TaKMX KOMITIO3UTOB. BO3MOXKHBIM
MyTeM pEUIeHHs JaHHOHW TpOOJEeMBbl SBISIETCS  HMCIHOJB30BAHHUCE
TEPMOCTOMKHX CHHTETHYECKHMX IIOJIMMEPOB, KOTOpBIE TIO3BOJISIOT
MOJy4aTh HOBbIE KOMIIO3MIIMOHHBIE MaTEepHaJbl C IHPOKUM HabOpoM
CBOMCTB, COBMEMIAIOMINX XapaKTEPUCTHUKU TPHUPOJHOTO CBHIPhS H
MOJIMMEPOB,  MOJYYCHHBIX  CHHTETHYECKMM  IIyTeM.  Becbpma
MEePCHEeKTUBHBIM IyT€M MOJYYCHHS HOBBIX KOMIIO3UTOB SBIISETCS
UCIoNb30BaHKe nouTerpadTopITHIeHa (TedIoHa) U ero MPOU3BOAHBIX
— CHHTETHYECKOT0 TIOIMMEPHOT0 MaTepHaa, 00J1a1afoIiero yHuKaIbHOH
XUMHYECKOH W Termodu3mueckoil CTOHKOCThI0. HepacTBopuMOCTB
TeyOoHa  NPaKTHYECKH BO  BCEX  HW3BECTHBIX  OPraHMYECKHX
pacTBOPHTENSIX, CBsI3aHHAas C BBICOKOW MOJIEKYJISIDHOW Maccoi, u
TYTOIUIaBKOCTh ~ CYIIECTBEHHO OTPaHMYMBAET BO3MOXHOCTH €0
NPUMEHEHUSI W YCIIOKHSET TEXHOJIOTHIO CO3JaHusi (PTOproIMMepHBIX
KOMINO3UIMH ¥ NOKpbeITUH. OmpeneneHHbII HHTEpEC B KauyecTBe
MOTEHIMATBHBIX MOAM(PHUKATOPOB LEIIIIOJIO30COAEPKAINX MAaTEPHAIIOB
MPEACTaBISIIOT PACTBOPHI HU3KOMOJIEKYJSIPHBIX TEJIOMEpoB Te(hioHa,
MOJYYCHHBIX PaJUallHOHHO-XMMHYECKHM CHHTE30M W3 MOHOMeEpa
(hTopaTHIIEHA B PA3MTUYHBIX PACTBOPHUTEIAX. JJaHHBIN npoaykT obOiagaer
PacTBOPUMOCTBIO M MOXKET OBITh HCIIOJB30BAH B KAUECTBE CBSA3YIOLIETO
1 KOMITOHEHTA JJAKOBBIX TIOKPBITHH.
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Ienp HacTOsAIIECH PaOOTHI 3aKIHOYANTACH B M3YYCHUU MTOBEPXHOCTHON
MOIU(HUKAIIMK  IEIUTFOJI030COICPKANIUX ~ MATepPHajJOB  PacTBOPAMHU
TEJIOMEPOB TETPAPTOPITHUIICHA B COMOCTABICHHH C PACTBOPHMBIM
COTOJIUMEPOM TETPAPTOPITHIICHA C TeKCAPTOPIIPOMTUICHOM.

Hns HaHECEHUS (dropnonumepor Ha MIOBEPXHOCTh
HEIJITI0JI030CoIepKAuX 00pa3noB (OYKOBBIA, COCHOBEIM, Oepe30BEIHA
mrmoH, Oymara) npuMeHsIH 5% pacTBOpPHl (PTOPOIIACTOB B AIETOHE.
N3yuenst OCHOBHBIE TEPMOXUMHUYECKHE XapaKTepUCTHUKHU
MOIU(HUIMPOBAHHBIX OOpa3oOB M TIOKA3aHO, YTO IIOBEPXHOCTHAS
00paboTKa MO3BOJSAET CYIIECTBCHHO YIYYIINTH CBOMCTBA ITOTydaeMbIX
MaTepHaioB.

Pabora BrImonHeHa B pamkax npoekTa Ne 37.8809.2017/BY.
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HaHpaBHeHHOCTL U HHTCHCHUBHOCTH (1)I/ISI/IOHOFO-6I/IOXI/IMI/ILICCKI/IX
MPOLIECCOB, NPOTEKAIOLINX B PA3INYHBIX CTPYKTYPHO-()YHKIMOHATIBHBIX
3JIEMEHTaX BTOPHMYHOM KCWJIEMBI, BO MHOTOM ONpPENEISIOT X
MopdomeTpuueckue  (THCTOMETPUYECKHE M ITUTOMETPHUYECKHE)
xapaktepuctuku ((opma, pasMmepsl, pacrojoxeHue u T1p.). B
HanOOJNBIIEH CTENEHN 3TO BBIPAXKEHO Y MMEIOLIMX MPOTOIUIACT M, Kak
CJIC/ICTBHE,  OSHJAOIUIACTHBIM  TPAaHCIIOPT  TMAPEHXUMHBIX  KIETOK
JIPEBECHUHEI.

Mertabonuyeckast akTHBHOCTH (CKOPOCTh 0OMEHA BEIECTB — CHHTE3A,
pacmaza, [ENOHHUPOBAHMSA COEAMHEHHWH) CTPYKTYPHBIX 3JIEMEHTOB
JPEBECHHBI TECHO CBA3aHA C TPAHCIOPTHBIMH IOTOKAaMH PAacTBOPOB
colledi M OpraHWYecKuX MeTabOIUTOB  KCHJIEMBL. AKTHUBHOCTH
TPAHCHOPTHBIX M METAabONIMYECKHX IPOLECCOB B CTBOJIE APEBECHOTO
pacTeHus! HapacTaeT M0 Mepe Nepexoa OT 30HBI SIPOBOI APEBECHHBI K
BHEITHEH I'paHMIIE MOCJIEAHETO TOANTHOTO KOJIbIa 3a00I0HH.

CrpyKkTypa JpeBECHHbl HEOIHOPOJHA, B  CIEJICTBHE YETro
HaOmogaeTcs  HEOJAHOPOAHOCTH B CKOPOCTH M HalpaBJICHHUE
TPaHCIIOPTHBIX ITyTEH.

Psan  w3menennit cTpoeHust (M3MEHEHHMH pasMepoB U (HOpM)
OHpe}IeJ’léHHBIX Tpymnir aHaTOMUYCCKUX OJICMCHTOB JPEBCCHUHBLI B
nepeAenax OTAENbHO B3ATOTO TOAWYHOTO KOJIBIIA MOYKHO OOBSCHHTH C

MO3ULUU IPOCTPAHCTBEHHOMN (hyHKIIMOHATIBFHO -METAa0 0TNIECKOM
HEOJHOPOJAHOCTH BO MHOTOM OINpEeleIsieMOd U TOJAep:KUBaeMOi
TPAHCHOPTHBIMHU MTOTOKaMH COETMHEHUI, OCYIIECTBIIIEMBIMHU

IMOCPEACTBOM PA3TIMYHBIX THUIIOB M TECHOTHI KOHTAKTOB KJICTOYHBIX H
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BHYTPUKIIETOUHBIX CTPYKTYp (ocobeHHOCTAMU YCTpOWCTBa
arnoruIaCTHOT'O U 3HJIOTIACTHOTO TPAHCIIOPTA).

MoOXKHO BBIAEAUTH LIECTh YPOBHEW HEOJHOPOJHOCTH JPEBECHUHBI.
KaxxmomMy ypOBHIO COOTBETCTBYIOT CBOM OCOOCHHOCTH PacIpeICICHUs 1
OpTraHU3aIMH META0OTHUCCKUX MPOIIECCOB.

YuuThiBasg BBIIIECKa3aHHOE W OCHOBBIBASICh HAa MHOTOYHCIIEHHOM
OKCIEPUMEHTAIBHOM MaTepuaje MOXHO CHAENaTh BBIBOA O TOM, 4YTO
MOp(h O YHKIIOHATEHBIE 0COOCHHOCTH aHATOMHYECKUX (CTPYKTYPHBIX)
DJIEMEHTOB JPEBECHMHBI BO MHOIOM 3aBHUCAT OT OKpPYXalOIUX HX
COCEIHUX JIEMEHTOB U CTENIEHU KOHTAKTa C HUMH, C YYETOM IOJI0KECHUS
B YPOBHSX CTPYKTYPHOH OpraHU3aly JPEBECHHBI.

Pasmepsl u Qopma ompenenéHHOr0 aHATOMHUYECKOTO JIIEMECHTA
JIPEBECUHBI OyIyT HEOMUHAKOBHI MPH Pa3IMIHON MPOCTPAHCTBCHHOM
nokanuzanuu  (TpU  pa3IMYHOM  TOJIOKEHHE) OTOr0 JJIEMEHTa B
HEOJHOPOJAHOU Macce KCUJIEMBI.

Pasmepsl u (opmMa KICTOYHBIX CTCHOK OIPEACICHHOTO THIIA
QHATOMUYECKUX DJIEMEHTOB OYyIyT CUIBLHO 3aBHUCETh OT OKPY>KAIOUIUX
KIETOK Jaxe B Mpelelax OJHOW OTHOCUTENBHO OJHOPOJHOU
CTPYKTYPHOH 30HE TOIWYHOTO KOJbla. OCOOEHHO BEICOKOMY YPOBHIO
W3MEHYMBOCTH IOABEPKEHBl  KOJIMYECTBEHHBIE T'MCTOMETPHYECKHE
nokazarenu. B cienctBue 3TOro, KOJIMYECTBEHHBIE TMCTOMETPUUECKUE
XapaKTepUCTHKH CTPYKTYPHBIX 3JIEMEHTOB JIPEBECHHBI HEOOXOANMO
CBA3BIBATh C COOTBETCTBYIOIIMMH CTPYKTYPHO-()YHKIIMOHATbHBIMH
30HaMHU YpOBHEW HEOJHOPOAHOCTH IPEBECUHBI.
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CTPOEHUE JPEBECHUHBI BSI3A I'TAJIKOT'O (ULMUS
LAEVIS PALL.) B CBSI34 C BO3JIEICTBUEM
JEHOPMAJIM3YIOIUX ®PAKTOPOB

AxceHos Ilerp AnapeeBu4, Koaranuxuna I'annna Bopucosna
MperrumuHCKHH ¢prnran MocKOBCKOTO TOCYIapCTBEHHOTO
TEXHUYECKOTo yHHBepcuTeTa M. H.D. baymaHa (HarmoHaIbHBIH

HCCIIeI0OBaTeIhCKIA yHUBEpCHTET), MockBa, Poccuiickas Denepanms

E-mail: axenov.pa@mail.ru

Knrwouesvie cnosa: 643, dpeeecuﬁa, namoceexH, cmpoeHue Kcujiembl,
muJijibl

CrpoeHue JpeBecHHBI BETBEH Bs3a INIAAKOro, chopMHUpOBaBILEHCS
MOJ BJIMSHUEM MHKOMATOT€HOB HMMEET pAJ OTIMYUI OT HATHUBHOU
JIPEBECHHBI.

Ha MakpoypoBHE 0TMEUaIOTCs CIEAYIOIINE U3MEHEHUS:

HenTpansHas 9acTh OPEBECHOTO IIJIMHApA MPHOOpETaeT TEMHBIH
MOYTH YEpHBIA OTTEHOK. B rpaHMLIax NMOTEMHEHMs BBIACISETCS 30HA
MATOJIOTUH JPEBECUHBI, O00Opa30BaHHAas B CBA3M C BO3ICHCTBHEM
JNEHOpMaTH3YIOMuX (akTopoB. ['paHUIBI 30HBI MOTYT COOTBETCTBOBATH
rpaHullaM  BHYTPEHHHX TOAMYHBIX KOJEI[ MIX 0Opa3oBBIBAThH
pacumpsIonecs: paauaibHbIe TMOJIOCH (CEKTOphl). B psnme ciydaes
OTMEUAIOTCsl MHOXKECTBEHHBIE TEMHBIE YIaCTKH BO BHEITHUX TOJUYHBIX
Koiblax. [Ipu ciIMsHHE MHOXKECTBEHHBIX TATOJIOTHUYECKUX 30H
obpa3zyeTcs CIUIONTHOE TEMHOOKPAIIEHHOE KOJBIIO.

AnpooOpa3oBaHrue TPOXOJAUT YCKOPEHHO HA PaHHUX CTaJHsIX
pa3BUTHA CTEOIIS.

Habmogarorcest 4€pHO-KOpUIHEBEIC paHaIbHBIC IMHIHHA OT OOKOBBIX
MOYECYHBIX CJIEJIOB U MOOErOB, ITOABEPTIINXCS BO3JCHCTBUIO TATOTCHOB.

ITaneHue TeKyIero paauaibHOro NPUPOCTa KCIEMbI BETBEH, IIPEXkK/Ie
BCETO0, 332 CYET COKPAICHHS 30HBI MO3IHEH IPEBECHHBI TePUPEPUITHBIX
TOJIMYHBIX KOJIELL.

M3meHenwst, OTMEUEeHHBIE HA MUKPOCPE3ax.

B pesynapTare maToONIOTMYECKHUX TIPOIIECCOB 30HBI W3MEHEHHOM
JpeBecHHBl 00pa3noB 1, 1-2 HWMET cleaymomme aHATOMUYECKUE
0COOEHHOCTH:

UneHWKH paHHUX W, YacTUYHO, TMO3JTHHX COCYJIOB AaKTHUBHO
3aTWJJIOBBIBAIOTCSL. IIpuuem, 4eM CUJIBHEE BO3/IeCTBUE
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JICHOpMaIH3YIoMiero (akropa, TEM BBIIIC BCTPEYACMOCTh W MCHBIIEC
pa3Mepsl TWILT B IPOCBETaX COCYAOB.

B mnapeHXuUMHBIX KJIeTKaX M Jajiee B TOJOCTAX TpaxealbHbIX
9JIEMEHTOB BO3HHMKAIOT OTJIO)KEHHUS TEMHOOKPAIIECHHBIX TMIACTUYECKUX
BEIIECTB — MHUKOMH(PmIbTpaToB. [l0 Mepe TOro Kak B MOJOCTIX
MapEeHXUMHBIX KIETOK 00pa3yIoTCsi MUKOMH(UIBTPATHI, OHA HAYMHAIOT
MPOTUTHIBATE O0OJOYKH KaK TMApeHXUMHBIX, TaK M TpaxeaJbHBIX
3JIEMEHTOB M CKAIJIMBAIOTCS B TUJUIAX, MOJOCTAX BOJOKOH U MPOCBETAX
cocynoB. KonuuecTBo miacTUYeCKUX BEILECTB HAIPSIMYIO 3aBUCUT OT
CHIIBI BO3JICHCTBHS HECTICITM(PUIECKOTO ICHOPMATH3yomero ¢hakropa —
00BIYHO KCHJIOMATOTEeHHBIX TpuOoB. [Ipm 3ToM mpomecc oOpazoBaHHA
MHUKOMH(UIBTPATOB BECbMa CXO0X C TMOJOOHBIMH IPOLIECCaMH IPH
paHeBOW peaklNK IPEBECHHBI.

B nmonoctax TpaxcaJlbHbIX aHATOMUYCCKUX DJIECMCHTOB BCTPCUAOTCA
OIITUYCCKH aKTHUBHBLIC OTJIOKCHUS KaJIbIITMHATOB. HpI/IMeHeHI/Ie METOO0B
HOHHpI/ISaHI/IOHHOﬁ MHKPOCKOIIMU TOMOTAa€T BbIABUTL TPaHUIBI 30H
KaJIbIIMHAIlUM KCHUJICMBI BsA3a.

B mporomnactax mapeHXUMHBIX KJIETOK MPOUCXOAUT IMOJHOE WIH
YAaCTUYHOE pAaCTBOPEHHE KpaxMallbHBIX 3EpeH C OJHOBPEMEHHOI
TpaHCchopManei  pacTBOPUMBIX  YTJIEBOJOB B  HEPaCTBOPHMEIC
IIACTUYECKUE KOMILIEKCHI.

JlomioTHUTETBHBIE TTATOIOTHYECKHE 00pa30BaHMs B JPEBECUHE BS3a
MpEACTABJICHBI €EAMHUYHBIMU CEPALICBUHHBIMU ITOBTOPCHUAMMU.

HaGmonaembie n3MeHeHHsI B pEeBECUHE BETBEU Bsi3a COTJIACYIOTCS C
MPUHLUIIAMHA MOJICIIN KOMIIapTMEeTAIU3aluu (M307IA1IM 1)
MaTOJIOTUYECKOTO Mpoliecca Bo BropuuHoi kcmiteme — «CODIT».
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COBPEMEHHBIE TEHAEHIWHA ITIPUMEHEHU S
MUA®POBBIX TEXHOJIOT W ITPU TEXHUYECKOM
CEPBUCE MAIINH U OBOPYJIOBAHUS
JECOITPOMBIIIJIEHHBIX ITPOU3BO/JACTB
BbrikoB Bragmmup Bacuabeuu!, I' 01y0eB Muxaui HBanoBuy?,
Toayoes Mpan I'puropresuya®

"MbiTuiuHCcKui Gunman MocKOBCKOTO FOCY1apCTBEHHOTO
TEXHUYECKOTo yHuBepcuTeTa nM. H.O. baymana (HannoHaIbHBIH
HCCIIeIOBaTeIhCKIA yHUBEpCHTET), MockBa, Poccuiickas Denepanms
2 ®I'BHY «Pocunpopmarpotex», Poccus

E-mail: bykov@maqul.ac.ru

Knrouegvie cnoea: necrnvie mawiunsl, soccmanosienue oemanei, 3D-
CKAHUPOBAHUe, A0OUMUBHBIE MEXHOL02UU

B Crparerun pazsurus necuoro kommiekca 10 2030 roga ykasaHo,
YTO OAHUM U3 CACPKHUBAIOMNX (PAKTOPOB pa3BUTHUS JICCHOTO KOMIUIEKCa
ABJSIETCS yCTapeBIIas MaTepHalbHO-TEXHHUecKas Oa3a. Paborarommit
MapK MamuH ¥ o0opymoBaHWs mMmeeT Oonbinoi u3Hoc. IlosTomy BO
MHOTOM €ro paboToCTIOCOOHOCTB MPUXOIUTCS MOJJIeP)KUBATh PEMOHTHO-
BOCCTAHOBUTENFHBIMU BO3JeHCcTBHAMU. [louTH MONOBHHY 3aTpaT Ha
PEMOHT MAIIMH  JICCONPOMBIIIJIGHHOTO M JIECOXO3SHCTBEHHOTO
Ha3HAUEHHs COCTaBJIsIET CTOMMOCTH 3amacHbIX dacteil. [lostomy s
PEMOHTA JIECHBIX MAIIHH HEOOXO0ANMBI HOBBIE TEXHOJIOTHH, B TOM YHCIIE
udpossie. K HUIM MOXHO OTHECTH TEXHOJIOTHH, Oazupytomuecs Ha 3D-
ckaHupoBaHWU. OJHMM W3 NEPCHEKTHBHBIX HANpPaBJICHHH BHEAPEHMS
3D-texHONOTMIT B PEMOHTHOE IPOM3BOACTBO SIBIISICTCS KOMIUIEKCHOE
MpUMEHEHHUE aJJIUTUBHBIX TexHoJorud u 3D-ckanupoBanus. Ilocne
pa30opku MamuHEI 3D-CKaHEPOM OTPECISIOT U3HOC, a C TOMOIIEI0 3D-
NPUHTEpA BOCCTAHABJIMBAIOT WM3HOUICHHYIO MOBEpXHOCTh. OmHMM n3
MPEUMYIIECTB TAKO TEXHOIOTUU B OTJIMYMH OT TPAAULIUOHHOMN SIBIISIETCS
BO3MOXKHOCTb HAHECEHMs CJIOSl MPUCAJOYHOrO0 MaTepuaga TOYHO Ha
MECTO M3HOCA, YTO CHIXKAeT pacxoa Matepuaina oT 20 10 90%.
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AJIbTEPHATUBHBIE HCTOYHUKHU TEIJIOBOM SHEPT MU
B QJIEKTPHYECKHUX CYIINJIBHBIX YCTAHOBKAX

I'anxkun Baagumup I[asaoBuu, Kanununa Ajiéna AHATO/IbeBHA,
CanaeB Bukrop I'eopruesny

MperrumuHCKHH ¢prnran MocKOBCKOTO TOCYIapCTBEHHOTO
TEXHUYECKOTo yHuBepcuTeTa nM. H.O. baymana (HannoHaIbHBIH

HCCIIeI0OBaTeIhCKIA yHUBEpCHTET), MockBa, Poccuiickas Denepanms

E-mail: vgalkin@bmstu.ru

Knrouesvie cnosa: cywxa opesecunvl, pexcumsl CYWKU, CYUUTbHbIE
Kamepbi

HccnenoBanus HampaBleHbl HAa COKPAI[EHUE SHEPTeTHYECKHUX 3aTpaT
IIPHY CYIIKe MUIOMaTepHUanoB B KaMepax Ha JIEKTPO3HEPTUH.

OCHOBHBIE JHEpreTH4YecKHe 3aTpaThl: HCHApeHHe BOJBI U3
JPEBECHHBI; IIPOTPEB MaTepHaIa 1 000pyI0BAHUS; HOTEPH (B OCHOBHOM,
YTEUKH Yepe3 OrpaskACHHs KaMephl).

PexxnMbpl CyIIKM NHIOMaTepHalIoOB IPENIONATAIOT PETYINPOBaHUE
TEMIIEpaTypbl M BJIAXHOCTH CYIIWIBHOTO areHTa, B 3aBUCHMOCTH OT
TEKyIIeH BIa>KHOCTHU JIPEBECHHBI.

KonneHcanmoHHble KaMmephl TONYYWIH, JOCTaTOYHO MIMPOKOE
pacnpocTpaHeHre. B Takmx kamepax BIIQXKHOCTh PEryJlHpyeTcs IIyTeM
KOHJICHCALIUU BOJBI M3 CYIIMJIBHOTO areHTa. BricBoOokmaromrasics, 3a
CYeT KOHACHCAIIMM DJHEPrHus, HarpeBaeT paauaTop, BO3BPAIIAIOLIHH
TEIUIO areHTy CYIIKH. XapaKTepUCTHUKU XJIAJareHTOB OTPaHUYHBAIOT
TEMIIEPATYPHBII PEXUM pacCMaTpUBAEMbIX YCTaHOBOK. IIpu cymike
JpeBECHHBI, MaKCHUMalbHas TEMIlepaTypa CYIIWIBHOIO areHra He
npessiaet 60 °C.

Hpyroii pakrop, cHImKarOMuUi k03¢ UIHEHT TpaHchopMaIun Teruia
KOHJICHCAIIMOHHBIX CYIIMJIOK, CBSI3aH C pa3IM4ueM TEIUIOEMKOCTH
BJIQYKHOTO M O0JIee CyXoro Bo3jyxa.

Bonee crnoxHble, MHOTOKOHTYPHBIE CUCTEMBI C TEIJIOBBIM HAacOCOM,
MO3BOJISIIOT yBENHMIUTHh K0od(dduiment tpanchopmarmm temia. OgHaKo
Takas TEXHOJIOTHSI HE MOXET OBITh pealu30BaHa B KaMepax Malloi
MIPON3BOTUTEIHLHOCTH.

B anexTpuuecKkux CyIIMIBHBIX KaMepax, HCTOYHHKOM TeTIOBOI
SHEPTUH CIyXKaT aKTUBHBIC HaTPEBaTEIIH.
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B  xauyectBe  anbTEPHATHBHOIO HWCTOYHHMKA Telja  MOXKHO
UCIIONIb30BaTh BO3JAYLIHBIH KOMIIPECCOP, HArHETAIOMIMI BIIAKHBIHA
BO3JlyX B TEIUIOOOMEHHUK, YCTaHOBJICHHBIH B CYIIHIILHOM ITPOCTPAHCTBE.
Eciu monnepxuBate nasnenne 1 MIla (3to 10 arm), Temneparypa
MOBEPXHOCTH TEIJIO0OMEHHMKA MoskeT pocturath 180 °C.

Taxas TeXHOJOTHS MO3BOJISIET OTKA3aThCs OT BBIOpoca B aTMochepy
UCTIapsIeMOIl N3 IPEBECHHBI BOJBI.

Pabora BrmosHeHa B pamkax mpoekta Ne 37.8809.2017/BY.
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MMPOSABJIEHUE MHOT'O®OPMOBOI'O DOPEKTA ITAMATHU
MHUKOJIOT'MYECKH PA3PYIIEHHOMIPEBECHUHBI

I'op6ayeBa 'anuna AnexcanaposHa, Jlesnos Jimurpuii Uropesny,
Moucees Cepreii Angpeesnd, Canaes Bukrop I'eopruesuu

MperrumuHCKHH ¢prnran MocKOBCKOTO TOCYIapCTBEHHOTO
TEXHUYECKOTo yHuBepcuTeTa nM. H.O. baymana (HannoHaIbHBIH

HCCIIeI0OBaTeIhCKIA yHUBEpCHTET), MockBa, Poccuiickas Denepanms

E-mail: gorbacheva@bmstu.ru

Knrouesvie cnosa: mukonocuuecku paspyuwiennas —Opeeecund,
MHO20GhopMOsbIlL 3phexm namsimu, nokazamenu pgexma namsamu

Gopmbi

K 4uciay mpHOpPUTETHBIX HAMpaBiICHHWH CTPATETHYECKOTO Pa3BUTHS
necHoro komiekca Poccuiickoir dDenepanuu OTHOCUTCS PAa3BUTHUE
MOITHOCTEH 1O  TIIyOOKOW  MEXaHWYeCKOH, XWMHYECKOW W
SHEPreTUIECKOH mepepaboTke qpeBeCHHbI, HEOOXOAUMBIX IS IIepexoaa
K nuppoBoil SkoHOMHUKe. JlpeBecwHa, KaKk BO30OHOBISIEMBIH pecypc,
NPUPOAHBIA  MHOTO(QYHKIIMOHAIBHBIH ~ MaTepHall,  OO0JiaJaroulwii
VHHUKaITbHBIM ~KOMIUIEKCOM CBOICTB, TpHOOpeTaeT Bce OoJblee
3HauUEHHWE CpPEeIU COBPEMEHHBIX MaTepuayioB. PaHee HaMu ObLIH
MPOBEACHBI UCCIIE0BAHUS AP PeKTa TaMATH HOPMBI ISl MUKOJIOTHICSCKH
paspyuieHHOW JpeBecuHbl (mecTpas cuToBasi M Oypas TpelmuHOBaTast
THWJIN) TIPYU U3MEHEHUH TeMIIepaTyphl U BIKHOCTH. [[jst uiccnenoBanus
MHOroopMoBOro 3ddekra maMATH MHUKOJOTHYECKHA PA3PYIICHHON
JIpeBecHHBl OblTa pa3paboTaHa METOAMKA, IIPEAyCMaTPUBAIOIIAS
noiy4yeHre 3 pa3nudHbIX (GopM Ha omHOM obOpasie (1 - mocrossHHAS U 2
BpeMeHHBIe ()OPMBI) B Pa3HBIX HHTEPBAJIAX TEMIEPATYPHI U BIAXXHOCTH.
BriepBrle SKCIIEpUMEHTANBEHO TOTYYEHBI MTOKa3aTeld Ae(opMaIoHHBIX
MpeBpaleHnd W KOJIMYECTBCHHBIC ITOKAa3aTeNH IPH MHOTO(POPMOBOM
OI® mis obpa3uoB Oypoil TpEeHIMHOBATOH, OENON BOJOKHUCTOH H
MEeCTPON CHUTOBOW THMJIEH, HCCIENOBaHbl CBOMCTBA MUKOJIOTHMUECKH
pa3pynieHHOW JpeBECHHBl KaK AaKTUBHO JBIKYIIETOCS MaTepuaia.
PesynbraTel pa®oThl OyIyT WCMIONB30BAHBI IS CO3JAHUST HOBBIX
OuopasziaraeMbix MHOTO(QYHKIIMOHABLHBIX MaTepHalioB, CIOCOOHBIX
paboTaTh B YCIOBUAX TIEPEMEHHON TEMIIEPATYPhI M BIAYKHOCTH.

Pa6ota BemmonHeHa B pamkax npoekrta Ne 37.8809.2017/BY.
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AHATOMUYECKOE CTPOEHHUE U IIVNIOTHOCTHD
JAPEBECHHBI EJIM U COCHBI HA CTAPOITAXOTHBIX
3EMJIAX CEBEPO-3AITAJA POCCHHA

Hanunor JImurpuii Anexcanaposua’?, SIaym Cepreii FOpbernu?,
Baiines JMutpnii Auapeesny’?

!Cankr-TleTepOyprekuii rocyJapcTBEHHbIH 1eCOTeXHUIECKHIA
yausepcurteT M. C.M. Kuposa, . Cankr-IletepOypr, Poccus
2®OI'BHY Jleannrpanckuit HUMCX «BEJIOT'OPKA» , Poccus

E-mail: stown200@mail.ru

Knrouegvie cnosa: nocmaecpocernnvle 3emiu, Mmaxkpocmpoenue u
nJ10MHOCmMb @pe6€CUHbl éjiu U COCHbl

IIpoBeneHo wMccinenoBaHUE IIOKA3aTENIeld CTPOEHUS KCWIEMBl M
IUIOTHOCTH JPEBECUHBl COCHBI M €IM B CIHEJIBIX JAPEeBOCTOSX,
c(OPMHUPOBABIINXCS HA CTapONMAXOTHBIX 3eMIIX B  Ipeneinax
Openexckoro tmato B JlemmHrpaackoit obmactu.  OtOop KepHOB
IPEBECUHBI  OCYIIECTBILSUICSA Ha IIECTH MPOOHBIX IDIOMIANIX C Pa3HOH
JOJICH ydYacTHsl e W COCHBI B COCTaBe HacaxaeHus. Ha ocHoBe
O0TOOpaHHBIX OOpPAa3lOB JAPEBECHHHI €U W COCHBI, U3 CTBOJIOB
MPEJCTAaBICHHBIX CTYNEHEH TONIIMHBI HACaXICHMSA, pPAacCUHUTaHA
6as3mcHas IJIOTHOCTH JAPEBECHHBI 1O MopojaM. [l ompeneseHus 30H
paHHEH H TMO3AHEH JpeBEeCHHBI M UIMPUHBI TOJUYHBIX IPHUPOCTOB
MPOBOJMIIOCH CKAaHHUPOBAaHME BBICOKOTO pa3pemIeHus OTOOpaHHBIN
KepHOB.  llodydeHHBIE KOJIMYECTBEHHbIE [aHHBIE 00pabaTHIBAJINCh
METOAAMHU CTATHCTHYECKOT0 aHaJIM3a IS ONpeNeIeHUs JOCTOBEPHOCTH
B3aMMOCBS3EH MMapaMeTPOB aHATOMHUYECKOTO CTPOSHHS KCHIIEMBI €I 1
COCHBI Y IJIOTHOCTH JPEBECUHBI 3TUX TOPOI.

PesynbraThl MccnenoBaHUS TOKa3ajid, YTO B 3aBUCHMOCTH OT JOJH
y4acTHs TOPOIBI B COCTaBe HACaXACHUS  (opMupyercs paziamdyHas
IUIOTHOCTb JPEBECHHBI y €1M U COCHbL. (TMeuaercs, 4TO B JAaHHBIX
YCIOBHAX MPOU3PACTAHUS MIOTHOCTh JPEBECUHBI Yy €M BHIIIE, YEM Y
cocHel. OJIHAaKO C yMEHBIIEHHEM JOJIM €U B APEBOCTOE YMEHBIIACTCS
TUTOTHOCTD €€ APEBECHHBL. Y COCHOBOTO 3JeMeHTa opMupyercst 6osee
OTHOPOJHAS MO TOKAa3aTelsIM IUIOTHOCTh IPEBECHHBI, YeM Y €JIOBOH
4acTH JPEeBOCTOA. B 3aBUCHMOCTH OT JONM y4acTUS TIOPOAEI,
dbopmupyercs pasnuyHas IIOTHOCTh JIPEBECHHBI Y €. Y COCHOBOM
4acTH APEBOCTOS JaHHAs 3aBHCHUMOCTH TpociexuBaercs ciabee. Ha
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YPOBHE€ MAaKpOCTPOCHUSA KCUJIIEMbl B3aMMOCBA3b IUIOTHOCTU W JO0JIH

MO37HEN JPEBECHHBI Y COCHOBOM YaCcTH JAPEBOCTOS BHIIIIE, YEM Y €JI0BOTO
spyca.
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JTUCTAHIIMOHHBI MOHUTOPUHI JTMHAMUKHA JIECHBIX
PECYPCOB B JIECOYIIPABJEHUU POCCUNCKOMN
®EJEPALIUN

Jonckoii Cepreii AnekcaHApoOBUY

WucturyT necosenenus PAH, c. Ycenerckoe, MockoBckasi 0071acTsb,
Poccus

E-mail: lesshii@bk.ru

Knrouesnvie cuoea: JleCHoe X03ﬂﬁcm60, 0ucmaHuu0HHblﬁ
MOHUMOPUHS, KOCMUHYECKAsA CbeMKA, JeCHble peCcypCbl, UHBEeHmMapu3ayus
J1ecoe.

B nepexoHblii nepruo/ K TUQpoBoii SKOHOMHUKE B JIECHOM KOMILIEKCE
OCTpPO BCTaeT BOIIPOC KOHTPOJISI HCTIOIB30BaHUS IPUPOIHBIX pecypcoB. B
JICUCTBYIOIIEN cHUCTEeME yIOpaBieHUs JECHbIM X03sgiicTBoM Poccuu
BeAyllas poJb OTBEJEHA [JUCTAHIMOHHOMY MOHHMTOPUHTY 32
HCIOJIb30BaHUEM JIECOB Ha OCHOBE Marepuaios [[33.

IIpu pemeHny pa3sTUYHOrO poja 3a1ad, a TAKKE B 3aBUCHMOCTH OT
MHTCHCUBHOCTH  WCIOJIB30BAHUS PECYpPCHOH 0a3bl NMPHUMEHSIOTCA
pasNuYHble MOJIXOABI, Pa3INYAIOIUEcs B ONEPATUBHOCTH IMOJyYEHHS
MaTepHajioB, MEPUOAMYHOCTH  MOHUTOPHHIa U JIeTalU3aIlH
KocMu4ecknx cHUMKOB (Kozonmepos u ap., 2018). B HacTosmiee Bpems,
NPUHAT ONTUMAIBHBIA BapHaHT €XEMECSYHOTO MOHUTOPHHIA IO
MaTepHajaM KOCMHYECKOH CheMKH B TAaHXPOMATHYECKOM CIEKTPaTbHOM
JMara3oHe MPOCTPAHCTBEHHBIM pa3pemeHneM cHUMKOB 10-15 merpos.
Ilo wmarepuamam JI33 ¢ TakuMH XapaKTEPUCTHKAMHU BO3MOXKHO
BBISIBJICHHE JIECOM3MEHEHUM Iuiomaneso or 0,5 ra, uro B pailoHax ¢
WHTEHCUBHBIM BEJICHUEM JIECHOTO XO3SMCTBA SIBISETCS JOCTATOYHBIM.
IIpy MoHMTOpPHHIrEe 3a JWHAMHMKON IIECHBIX PECYpCOB B pailoHax cC
MPEUMYIIECTBEHHO BBIOOPOYHBIMH PYOKaMH HEOOXOIMMBI MaTepHaIbI
J133 npocTpaHCTBEHHBIM pa3pelICHUEM He HIKE 5 METPOB.

JIUCTaHIIMOHHBI MOHUTOPHHT JIECHBIX PECYpCOB  IO3BOJSET
MPOBOIUTH KOHTPOJIb 332 COCTOSIHHEM JIeCO3aroTOBHTEIBHOTO (OHMA,
MOJIE3AIUTHBIMHI TI0JIOCAMHU U JPYTUMH KaTETOPHSIMH 3al[UTHBIX JECOB.
B xone muMCTaHIIMOHHOTO MOHHUTOPHHTA BBISBIISIOTCS Kak PyOKH, Tak H
BO3ACUCTBHUS HPUPOAHBIX (DAaKTOPOB: BETPOBAJBI, OYPEIOMBI, MOKaphI
(ITymxwe, Wnerounk, 2014). Beugy Toro, 4To B TMOBpPEXKIECHHBIX
HACAKACHUSAX JpPEBECHHA OBICTPO TepsieT XO3SHCTBEHHYIO IICHHOCTH,
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HCOOXOIUMO TPUHSATHE ONEPATUBHBIX PCIICHUA Ui HUCKJIIOUYCHHS
JATLHEHINETO BO3JCUCTBUS HETaTUBHBIX (PAKTOPOB HA Jieca C MEIBIO
COXpPaHUTb WX XO3SICTBEHHYIO U MPUPOJOOXPAHHYIO LIEHHOCTD.
CBoeBpeMeHHOE pearupoBaHue M103BOJISIET MIPOU3BOIUTH
COOTBETCTBYIOLIME  MEPOINPHUATUS  IPABOOXPAHUTEIBHBIX  OPraHOB
(pearupoBaHre Ha HE3aKOHHYIO PYOKY) ¥ HA3HAUCHHE COOTBETCTBYOIIX
CaHUTAPHO-030POBUTEIBHBIX MEpPOIPUATHI, BO n30ekaHue
pa3pacTaHus 04aroB BpeAUTENEH U HE JONYCTUTh YBEIUYEHHUE IUIOLIATN
MOBPEKACHHBIX JIeCOB. [Ipy 3TOM Npy BBISABICHUM CIy4aeB BO3AEHUCTBUS
OpUpPOAHEIX  (pakTopoB  WHPOpMamus O HHX Iepefaercs B
COOTBETCTBYIOIIME  CTPYKTYpHl UIA  yde€Ta TIpH  IIPOBEACHUU
JIECONaTOJIOrMY€CKOr0 MOHUTOPHHTA.
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COBPEMEHHBIE METO/Ibl OPTAHU3ALIMM CTOKA
MOBEPXHOCTHBIX (IUBHEBBIX M TAJIBIX) BOJ HA
OBBEKTAX 3EJEHOIO ®OHJIA TOPOJIA

Epmoxun ApTém AstekceeBH4
MperrumuHCKHH ¢prnran MocKOBCKOTO TOCYIapCTBEHHOTO
TEXHUYECKOTo yHuBepcuTeTa nM. H.O. baymana (HannoHaIbHBIH

HCCIIeToOBaTeNbCKIA yHUBEpCHTET), MockBa, Poccuiickas @enepanns

E-mail: ermohin 1997@mail.ru

Knrouesvie cnosa: opeanuzayus cmoxa, 3eaéuas uHgppacmpykmypa

BenenctBre MIOTHOM — 3acTpOMKM M OOJNBIIOTO  KOJIMYECTBA
BOJIOHENIPOHUIIAEMBIX TOKPBITUN, €CTECTBEHHBI KpPYTOBOPOT BOJIBI
HapylaeTcs, 1 BMECTO TOTO, YTOOBI IPEHUPOBATH B HIDKHUE TTOYBEHHBIE
TOPU30HTHI, BOJIa MOMAJAaeT B JUBHEBYIO KaHaiu3anuio. B pesynbrate,
BOJIOHOCHEBIC CIIOH B TIOYBE HE MOIOIHAIOTCA, 3 PACTUTEIIEHOCT OCTaETCA
0e3 Braru. K ToMy ke, TMBHEBasI KaHAIMW3AIUs HE BCETIa CIIPABIISICTCS C
BOJOW, W JOXIeBas BOJA, CTEKAlOMass C aBTOMOOWJIBHBIX TOPOT,
TPOTYapoB W IUIOIIAJOK, 3arpsi3HSIET BOJHBIE OOBEKTHI (peKkH, 03Epa,
BOJIOXPAaHWINIIA U T.11.).

[ToaTomy HEOOXOUMO TPUMEHEHNE HOBBIX METOJ/I0OB, HATIPABJICHHBIX
Ha ymOpaBieHWE BOJHBIMU pEeCypcaMH M  paloHaJbHOE  UX
ucnonp3oBaHne. K TakuM MeTolaM OTHOCSATCS TEXHOJOTHHU 3eNEHOU
MHPPACTPYKTYPHI, KOTOPBIC MOBBIMAIOT KAYECTBO SKOCUCTEMHBIX YCIIYT.
K TexHONOTusIM OTHOCST CHCTEMBI cOOpa M0XKIIEBOH BOJBI, 3€JIEHBIC
KpBIIIK, JpPEHAXXHbIe KaHaBbl, JOXJIEBbIC CajJlbl, OWOTPSCHUHBI,
BEepPTUKAIbHOEC O3€JCHEHHe, OaccelHBl WH(UIBTpAIMK, MOI3EMHEIC
BOJIHBIC HAKOITUTEIH H T.1I.

TexHonorun 3ei1E€HOW WHPPACTPYKTYPHl MOKHO HWHTETPHPOBATH B
YK€ CYIICCTBYIOIIYI0 HHXCHEPHYIO CETh, YTOOBI YMEHBIIUTH OOBEM
MOBEPXHOCTHOI'O CTOKA, CHU3UTh HArpy3Ky Ha JIMBHEBYIO KaHAJIU3aLHUIO,
MOBBICHTH €€ A()(EKTUBHOCTh U M30€XKAaTh MOMaJaHUs BPEIHBIX BEIICCTB
B TIOYBY U BOJHBIE OOBEKTHI. I[IpW TpPOBEACHWH OICHKH Ha MPEIMET
HAJTMYUSl TEXHOJIOTHIA Ha Pa3lMYHBIX THUMAX 00BEKTOB 3eJEHOTO (poHma
ropoga MOCKBBI, HampuMep, Ha TEPPUTOPUH HapKOB (Hmapk 3apsise,
Hapomnsrii mapk B HoBomockoBckom AO) u OOIIT («CepeOpsiHblii 60p»,
«Jlomuua pexn CeTyHb», mpupoaHbIii kKoMiieke Nel89), okaszanock, 4To
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TEXHOJIOTUH 3eJIEHOH MHQPACTPYKTYPhl HOYTH HE IPUMEHSIOTCS, a UX
3¢ PEeKTUBHOCTB Ype3BBIYalHO MaJa.

Heobxonnma pa3zpaboTka MPOEKTHBIX PEIUIOKEHNUH 10 BO3ZMOKHOMY
BHEJPEHHUIO TEXHOJIOTHH 3enéHol WHQpacTpyKTypsl Ha OOBEKTax

3enéHoro  ¢QoHma  ropoma, YTOOBI  YAYYIINTh  OPTaHH3ALHIO
MOBEPXHOCTHOTO CTOKA.
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MAKPOCTPYKTYPA APBOJIMTOBOI CMECH
3anpyaHos Bsuecnas Mibuy, Apmu3oHoBa Mapuna AHIpeeBHa
MpertumuHCekui punran MocKOBCKOTO TOCYIapCTBEHHOTO
TeXHHYecKoro ynuBepcurera uM. H.D. baymana (HaunoHabHbIH

HCCIIeI0OBaTeIhCKIA yHUBEpCHTET), MockBa, Poccuiickas Denepanms

E-mail: zaprudnov@magul.ac.ru

Knroueswvie cnosa: ap60fmm, ()p@@BCHO'L[EMeHmeHJ Komno3um

ApOosuTOBasi CMeCh HMMEET KOHIVIOMEPATHBI THII CTPYKTYPBI.
MakpocTpykTypa KOHIJIOMEpaTa COCTOUT M3 KapKaca U 3anojHuTens. B
HACTOSIIIEC BpeMs HauOoJiee H3YUYCHHBIMH CpPEAd KOHIJIOMEPATOB
SIBIISIIOTCST OCTOHHBIC cMecH. JlaHHBIC, MOJYYCHHBIC HCCIICAOBATCISIMU
NpU  OMpPEICJICHUH TOKa3aTeliel yI000yKIaIbIBACMOCTH OCTOHHBIX
cMecel, MOKa3bIBal0T, YTO Ha CBOMCTBA 3THX CMECEH B 3HAUUTEIHLHOM
CTETICHHU OKa3bIBacT BIISIHUE 00bEMHAS KOHIIEHTPAIIHA € KOMIIOHCHTOB.

B cmywae, xorma oO0BEM IIeMEHTHOTO TecTa Oombine 00BEMa
ME)K3EpHOBBIX ITyCTOT 3alOJMHHUTENS, (QYHKIMH KapKaca BBITOJHSICT
BSOKYIIIEE BEIIECTBO W MaTepuan OynmeT oOnamaTte B OONBINEH CTENCHH
CBOMCTBaMH, KOTOPbIE NPUCYILN BA3KUM T€JaM, a UIMEHHO MOJ3yYECThIO
U TukcoMmerpueil. B ciyuae, xorma o0beM IIEMEHTHOTO TECTa MEHBIIE
obbeMa MEeX3epHOBBIX MYCTOT, HauboJjee SPKO JIOJKHBI MPOSIBISITHCS
CBOMCTBA 3aMOJHUTENS U UX B3aUMHOE BJIUSHUE APYT Ha Ipyra, a UMEHHO
— CBOHCTBA MIHOBEHHOM M 3aMEUIEHHOM YIPYrOCTH, pelaKcaluu
HamnpsbkeHUd. VI3MeHeHwe ToBEeJeHUsT MaTepuajia NpU HU3MEHEHHH
obbeMa ero BSOKYIIEH YacTH U COOTBETCTBEHHO CMEHBI KOMIIOHEHTOB
CMECH BBHITTONHSIONIEH (YHKIIMU KapKaca, MPOSBIIAIOTCS IIPU HCITBITAHUH
OCTOHHBIX cMeceil B BHCKO3UMETpaXx.

ITo ananoruu ¢ 6€TOHHBIMH, B apOOIUTOBOM CMECH B 3aBHCUMOCTH OT
cocraBa, (PYHKIMIO KapKaca BBIONHSACT KaK 3allOJHATENh, TaK H
BSDKYIIIEE BeIIeCcTBO. [IpOYHOCTh M JKECTKOCTh apOOIUTOBBIX H3ICIIHIA
HaXoJsTCsl B MPSIMOM 3aBHCHUMOCTH OT JKECTKOCTH KapKaca, OCHOBOM
KOTOPOTO SIBJISIFOTCS YaCTUIIBI OPTaHUYECKOTO 3aMOJIHUTEIS.
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TEPMOIIVIACTUYHBIE JPEBECHO-IIOJIUMEPHBIE
KOMITIO3UTBI VIS MAJIO3TAKHOI'O JOMOCTPOEHUA

3anpynHos Bauecnas Hiabuy, Pamnabses Hciam PamunbeBuy
MpertumuHckui punran MoCcKOBCKOTO TOCYIapCTBEHHOTO
TEXHUYECKOTo yHuBepcuTeTa nM. H.O. baymana (HannoHaIbHBIH

HCCIIeIOBaTeIhCKIA yHUBEpCHTET), MockBa, Poccuiickas Denepanms

E-mail: zaprudnov@magul.ac.ru

Knrouesvie cnoesa: mepmonjiacmuyinsvle 0peeeCHo-n0ﬂuMeprle
Komnos3uniol

B 2007-2008 r. B Poccuu ObIIO CO3aHO HECKOJIBKO IHIIOTHBIX
OPENPUSATHH [0  M3TOTOBJICHUIO TEPMOIUIACTHYHBIX  JPEBECHO-
nonuMepHbIx komnoszutos (JIIKT). B HacTosmiee Bpems uznenus u3
TEPMOIUIACTUYHBIX  JIPEBECHO-TIOJUMEPHBIX  KOMIIO3UTOB  IIHPOKO
NPUMEHSIOTC B MEOETbHOM NPOW3BOJCTBE, B  APXUTEKTYPHBIX
3JIEMEHTaX UHTEPhEPA, B CTPOUTENBCTBE U APYTUX OTPACIAX YKOHOMHUKH
CTpaHBL.

IlepBoe MNPOMBIIIIEHHOE MPOU3BOACTBO JIPEBECHO-NMOIUMEPHBIX
komrto3uToB ([II1K) Ha ocHOBe cMecH Tpex OCHOBHBIX KOMIIOHEHTOB —
YacTUI] H3MENbYCHHOM JpPEBECHHbI, IOJMMEPOB U  KOMILIEKCa
CHCIHANBHBIX ~ XUMHYECKHX  100aBOK  (MOAMGHUKATOPOB), OBLIO
opranu3oBaHo BHagajie 90-x rojoB npouutoro sexa B CIIA.

JAIIKT — cpaBHHUTETBHO HOBas TpyMNa JAPEBECHO-TIOIUMEPHBIX
KOMIIO3UTOB, KoTOopble oTimuaioTcst oT JIIK TeM, uro B KauecTBe
MOJIMMEPHOTO CBSA3YIOIIETO B HHUX MCIOJB3YIOTCA MAaJOTOPIOYHE |
6e30macHble MOJIMMEPHBIE TEPMOILIACTHI.

3HauuTenbHbIi nepuo npousBoactsa U npumeHeHus KT BoisiBun
npoOJieMbl W TIO3BOJMI COPMYIMPOBATh 3aJauyd 110 JalbHEHIIEMY
COBEPILIECHCTBOBAHUIO TEXHOJOTHH MPOU3BOJACTBA U  YIYYIIEHHIO
(PU3MKO-MEXaHMYECKUX XapaKTEPUCTHK TEPMOIIACTHYHBIX JPEBECHO-
HOJIMMEPHBIX KOMMO3uTOB. OIHUM U3 HamnpaBleHUil JanbHEeHImux
WCCIICIOBAaHUN  SIBISIIOTCS  — W3y4YeHWe BIMAHUSA Ha  (U3HKO-
MEXaHUYECKHE CBOWCTBA KOMIIO3UTOB Pa3MEepPOB YaCTHI] OPTaHIMYECKOTO
3aMOJTHUTEIS ¥ MX (PPAKIIMOHHOTO COCTaBa; IPUMEHEHHS B TPOU3BOJICTBE
JIIKT cenbCKOXO3SMCTBEHHBIX OTXOJOB, a TAKXKE OMHIOK, CTPYXKEK,
IPEBECHOH MYKH pa3IMYHBIX IIOPOJ IPEBECHHBI; TEXHOJOTHH,
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TMO3BOJIAIONIUX HUCIIOJB30BATH BTOPHUYHBIC MOJUMEPHI; CO3JaHNC HOBBIX
3JICMCHTOB U KOHCprKIlI/Iﬁ A ACPCBSIHHOTO IOMOCTPOCHUS.
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BJIMSTHUE BOJJOPACTBOPUMBIX BEHIECTB JIPEBECHUHBI
HA IMTPOYHOCTHh HEMEHTHOCTPYKEYHBIX IIJIUT

3anpyaHos Bsuecinas Wibny, FOpoukun Hukura AHTOHOBHY
MpertumuHckui punran MoCcKOBCKOTO TOCYIapCTBEHHOTO
TEXHUYECKOTo yHuBepcuTeTa nM. H.O. baymana (HannoHaIbHBIH

HCCIIeIOBaTeNhCKIA yHUBepcHTeT), MockBa, Poccuiickas @enepanms

E-mail: zaprudnov@magul.ac.ru

Knrouesvie cnosa: YeMeHmuocmpyostceunas naumda, OPQBQCHO'
M@M@Hmellz Komnosum

XUMHUECKHUl COCTaB APEBECHHBI aKTHBHO BJIMSACT HA IPOYHOCTHBIE U
neopmanmMoHHBIE ~ CBOWCTBA, a  TakkKe  CPOKHM  TBEpICHUS
neMeHTHocTpyskedHbIX wiutT (LICIT).

K BemecTBaM, OTpHUIATENHHO BIMAIONUM Ha THAPATalUIi0 U
TBEpJCHHE JPEBECHO-IIEMEHTHBIX KOMIIO3UIHOHHBIX MAaTEpUANIOB, B
MIEPBYIO OYepeab OTHOCSITCS — caxapa, Kpaxmal, TyOuIbHbIC BEIecTBa,
KaMmeqH, ()CHOJIBI, OPraHUIECKHE KHUCIOThI. MHOTHE U3 HHX, Momajas B
pacTBOp, NpU CMEIMIUBAHUK JPEBECHOTO 3alOIHHUTENS C LIEMEHTHBIM
BSDKYILMM, uUMeromuM  wénounyro cpenxy pH 11-12,  cBoeit
KOHIeHTpanuei onpenerstoT npoaHocTh LICIT u ckopocTh cXBaThIBAaHHS
[IEMEHTHOI0 BsDKymliero. Tak MOHOMEpHI caxapa [0 OIpeAeTICHHOU
KOHIIEHTPAIMH CHOCOOHBI YJIy4IIaTh MPOIECCHl CXBATBIBAHUS, HO IpPHU
MOBBIIIEHUH 3TOTO YPOBHS MCKITIOYAIOT BCSIKOE CXBAThIBAHUE.

B cBoro ouepens THIPOOKHCH KalbLUs, KOTOpas COJACPKHUTCA B
[IEMEHTE, CIOCOOHA OKa3bIBAaTh CHIIBHBIC TIOBPEXKACHUS IPEBECHHBI MIPU
KOHTAaKTe €€ C BOJOM IMyTeM MHTEHCUBHOTO BBIIIECIauUBaHMS.

Ioatomy, urobsr momyunts LICII 3amaHHO# TPOYHOCTH, B MIEPBYIO
odepenb  HEOOXOIMMO  HCIIONBb30BaTh  JAPEBECHBIH  3allOJHUTENb
HajuIexamero kadectsa. C 3ToH menblo HEOOXOIMMO JIOKAIN30BATh,
00 MaKCHMaJIbHO CHHM3MTH COJAEpIKalHecss B HEM BOJIOPacTBOPHUMBIC
BellecTBa. [Ioka HET TOYHOTO JJ0Ka3aTeNIbCTBA, YEM BBI3BAHO 3aME/JICHHE
CXBAaTBIBAaHUS IIEMEHTa — KOMIIOHEHTAMHM CaMOW JAPEBECHHBI WIH
BO3HHUKAIOIIUMH ITPOAYKTAMH €€ Pa3I0KEeHHUS HIIH IPEBPAIICHUS.
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MOJA50P OITUMAJIbHBIX COOTHOIIEHU
KOMIIOHEHTOB JPEBECHO-HEMEHTHOI'O ®UBPOJINTA

3anpyaHos Bsiuecias Mibny, Bekmnna AnHa AleKcaHAPOBHA
MpertumuHckui punran MoCKOBCKOTO FOCYIapCTBCHHOTO
TEXHUYECKOTo yHuBepcuTeTa nM. H.O. baymana (HannoHaIbHBIH

HCCIIeIOBaTeIhCKIA yHUBEpCHTET), MockBa, Poccuiickas Denepanms

E-mail: zaprudnov@magul.ac.ru

Kurouesvle cnosa: opesecro-yemenmunlii KOMRO3UmM, @Guoponum,
apboaum

Kommnekc Haumydmux roka3aTesiell OCHOBHBIX CBOMCTB IpeBECHO-
IIEMEHTHOT0 KoMIto3uTa (pubposuTa, apoonTa, IEMEHTHO-CTPYKEUHOMH
TUTATHI) 3aBUCUT OT ONTUMAJIBHOCTH CTPYKTYPBI, KOTOpas (hopMupyercs
Ha BCEX ATarax TeXHOJIOTHH ero MPOou3BoACTBa. ONTHUMaNbHAs CTPYKTYpa
3aBUCUT B MNEPBYIO OYEPEIb OT COOTHOUIEHHS KOMIIOHEHTOB CMECH M
CTCTICH! YIUIOTHEHHUS, T. €. OT 00b&Ma IIEMEHTHOTO KaMHS M YacCTHII
3aroNHUTENS B equHHIEe 00BEMa MaTepuana. Onpenernstoniee 3HaueHIe
IpyU 3TOM UIPAcT HAJIWYUE HENPEPBIBHON NPOCIONKH BSDKYIIETO
BEIIeCTBA C OOpa3oBaHWEM MPOYHOTO CTPYKTYPHOTO Kapkaca u3
3aTBEPAEBUIETO BSHKYLIETO.

B cBoto ouepeab, MPOYHOCTH 3aTBEPJIEBILETO BSKYILETO 3aBUCUT OT
KOHCHUCTEHIIMH LIEMEHTHOTO T€CTa B IPEBECHO-1IEMEHTHOM CMecH, T. €. OT
HWCTUHHOI'O BOJIOLIEMEHTHOTO COOTHOIIEHUS MPHU MPUTOTOBIEHUH CMECH,
KOTOpOE, CIEeAOBaTeNIbHO, BIMSAET HAa MPOYHOCTh LIEMEHTHOT'O KaMHS.
CreneHb YIJIOTHEHUS ONpENENsieT IUIONIaJh KOHTAKTOB  MEXITY
YaCTUIIAMH 3allONHUTENS, OOpa0OTAaHHBIMH IEMEHTHBIM BSDKYIIUM.
Takum 00pa3oM, MOAOOpP ONTHMAIBEHOTO COOTHOIICHHS KOMIIOHCHTOB
JIPEBECHO-IIEMEHTHOTO KOMIIO3UTa SIBJISIETCSl OJHUM W3 HampaBJIeHUI
TIOBBIIICHSI €r0 IIPOYHOCTHBIX M Je(OPMAMOHHBIX XapaKTESPUCTHK.

IIpun pa3paboTke ONTHMAIBHOTO COCTaBa JPEBECHO-LIIEMEHTHOTO
KOMIIO3UTa JJIsl  YTEIUISIOLIEro Ciosi  JEPEBSIHHBIX TPEXCIOMHBIX
KOHCTPYKIIMHA BO3HHUKAaeT HEOOXOJUMOCTh PEIIeHUS KOMITPOMHUCCHOM
337laud  — TMOJIYYUTh JIOCTAaTOYHO NPOYHBIM Marepuana Ipu €ero
MHUHHUMAaJIbHOM CpeIHEeH IIIOTHOCTH U IOCTHYb MaKCUMAaJIbHO BO3MOYKHOM
3¢ (HEKTUBHOCTH TPUMEHEHHUS] €r0 KaK TeIIO-U 3BYKOU3OJIIIMOHHOTO
Marepuaina. B 3Toil cBsi3u B HCCIIEIOBAHUSAX NMPUHATHI JBa MapamMerpa
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onTuMu3anuy (GYHKIMM OTKIMKA): CPEIHssl IUIOTHOCTH JAPEBECHO-
LIEMEHTHOI'0 MaTepuana (p) U ero NpoYHocThb npu cxkatuu (Rex).
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INEPCIIEKTHUBBI ITPOU3BOJCTBA HAHOIIEJIJIFOJIO3bI B
POCCHHU U ITPOBJEMBbI OIIEHKU EE KAYECTBA

3yiikor Aaexcanap Asnexcanaposud’, Fopsiuer Hukura
Jleonngosuu!, Koncrantunosa CBeTsiaHa AJleKceeBHAZ,
Anukymun Bopuc Muxaiiiosuy?

1 0AO «IHUWB», Poccus
2 ®T'AOY BO «PI'Y nedtu u raza (HUY) um. L.M. I'y6kuna», Poccus

E-mail: ckal cniib@mail.ru

Knruesvie cnosa: nanoyennionosa, mMoouguyuposantas opesecund,
Kileu, 00HOIemHUe pacmenusi, Oymaza u KapmoH

OmHuM U3 TEPCIeKTUBHBIX  MaTEpUajioB, TOJYy4YaeMBIX U3
PACTUTENFHOTO CHIPhS, SBISIETCS HAHOIEIUTI003a. B Mupe yxe 6onee 30
JIET aKTHBHO BEIYTCSA HCCIICAOBAaHUS IO pPa3pabOTKe TEXHOJOTHH
MOJIyYEHHUs1 HAHOLIEJUIIOJIO3bl. B pa3HbIX cTpaHax y»Ke CO3[JaHbl ONBITHO-
MPOMBIIIJIEHHBIE YCTAHOBKM IO TOJYYEHHIO pa3IUYHbIX BUOB
HAHOLIEJUTIOJIO3bI MOIITHOCTBIO 10 | TOHHBI B CYTKH.

B Poccun Haumnas ¢ 2009 r. akTUBHO BEAyTCs HCCIEAOBAHUS IO
pa3paboTke TexHoJoruHu mpou3BoacTBa HI[ w3 0TXOMOB OmHONETHHX
pactenuil. Ha ocHOBe HaHOLEIUIIOJIO3bI B HACTOSILEE BpeMs celuac
MPOBOJATCS  HWCCIEJOBAHHWS 1O  CO3JaHUI0  BBICOKOMPOYHBIX
KOMITO3UITMOHHBIX ~MaTepualoB W3 JPEBECHHBI, pa3pabaThiBaeTcs
UPOKUH KiTacc OymMar v KapTOHOB C YIYUYIIEHHBIMH TOTPEOUTETECKUMHU
CBOMCTBAMH. DTOT MPOYKT BOCTPEOOBaH (papMaIleBTUUECKOH, MUIIECBOA,
XUMUYECKON MPOMBIIIJICHHOCTSIMHU.

Hus  BHenpenus Ha mnpemmpustus JIIIK  paspabarbiBaeMbix
TEXHOJIOTMI  NOJy4YyeHUs] HAHOLEJUIIOJIO3 W HCIOJIb30BaHUA B
KOMIIO3UIIMSIX OyMard W KapToHa B Onrpkaifiiee Bpemsi HEOOXOIUMO
PEIIUTh CIeIYONIIe MPoOIeMBl: 1) co3aBaTh Ha KaXIOM MPEIIPUSTHH
OTJCNIbHBIC HEOOMBININE YCTAHOBKU WM CTPOUTH YCTAHOBKY OOJBIION
MOIITHOCTH JJIsI OOJTy>)KUBAHHSI PACIIONIOKCHHBIX OJH3KO HECKOJIbKUX
OpeanpusTuid;  2)  o0eclnednTh  NPEeNnpHATHS  NPOU3BOMSIINE
HAHOIIEIUTIONO3Y M €€ MOTPEOISAIONIYI0 TEXHOIOTHYECKH MPHEMIEMbIMH
METOAAMH KOHTPOJIS Ka4eCTBA HAHOIIEIUTIONO3bI U €€ CTaOMIIBHOCTH.

OcHOBHBIE 00J1aCTH IPUMEHEHHUS BKIIIOYAIOT J[BA HAPABJICHIS:

1. TexHonOrHs TOMyYeHUS MOAMDPHUIIMPOBAHHON JPEBECHHBI C
HCIIOJIb30BaHMEM HAHOIIEIUTIONO3HI.
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TexHonornyeckue BO3MOXHOCTH TIPOU3BOJICTBA
MOTU(DHUIIMPOBAHHON JPEBECHMHBI TMO3BOJIIOT TIONYYaTh KOHCYHBIH
MPOJYKT C HMIMPOKUM CHEKTPOM CBOMCTB, KOTOPHIE MOKHO HU3MEHSTH B
3aBUCHMOCTH  OT  TpeOoBaHmit  morpeburens.  Haubonprmmit
JSKOHOMHUUECKUI  3(dekT mpociexuBaeTcs npu  MOAUGUKAIUH
JIPEBECUHBl W3 HHU3KOCOPTHBIX M MAJIOLEHHBIX IOPOJ JIPEBECHHBI,
IlomyyaeMbIif KOHEYHBIH MTPOAYKT TPHOOpPETACT TEXHOJIOTHUCCKH
3a/1aBaeMblil CIIEKTP HOBBIX KaueCTB.

2. CkiewBaHHE [PEBECHHBI C IOMOIIBI0 Kiesi ¢ J00aBICHHEM
HAaHOKPHUCTAJUINIECKON LIEIIIIOIO3BL.

MomudunupoBaHHas ZpeBECHHA, oOmanas BBICOKHMH
MPOYHOCTHBIMU  CBOMCTBaMH, IIJIOXO CKllenBaeTcsi. Hemoctatkom
M3BECTHBIX CIIOCOOOB CKJICUBAaHUS MOJIU(DUINPOBAHHON PEBECHHBI
SIBIIIETCSL TO, 4YTO OHHU HE TO3BOJSIIOT TOJYYUTh KIEEHYIO
MOTU(PHUIIMPOBAHHYIO JIPEBECHHY C MPOYHOCTHIO KJIEEBOTO COCIUHCHUS
PaBHOTO MPOYHOCTU CAMOU JPEBECHUHBI.
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BJIMSTHUE KAUECTBA BEPE3OBBIX KPYTJIBIX
JJECOMATEPHUAJIOB HA OFbEMHBIN BBIXO/ JIAMEJIEN
IS KJIEEHOTI'O LIIUTA

Kanreaxun Anekcanap Ajekcanaposny, Poikynnn CtaHuciaas
HuxoJiaeBu4

MerrumuHCKHH (prnran MocKOBCKOTO TOCYIapCTBEHHOTO
TEXHUYECKOTo yHHBepcuTeTa nM. H.D. baymaHa (HarmmoHaIbHBIIH

HCCIIeI0BaTeIhCKIA yHUBEpCHTET), MockBa, Poccuiickas denepanms

E-mail: kaptelkin94@mail.ru

Knioueevte cnoea: 6epésa, kneémvili wum, Jaamenn, Kpyeubie
Jlecomamepuansl, CyuKu.

Ienbio paboOTHI ABISIETCS OMpEeIeHHUE TUIOMAAN CYIKOB Ha IJIACTAX
JIOCOK B 3aBHCHMOCTH OT HX KOJHMYECTBA HAa MOBEPXHOCTH KPYTJIBIX
JiecoMaTepraioB U 00bEMHOTO BBIXO/IA JIAMEJICH 3 IENbIX 3aTOTOBOK H
3arOTOBOK /ISl CKIICHBAHHS.

B 3aBHCHMOCTH OT Hapy>KHOU CYYKOBATOCTH U PACIIONIOKECHUHU TOCKH
OTHOCHTEIILHO TPOJOJIBHONH OCH KPYTJIBIX JIECOMAaTEpUAIIOB BEIHMYHHA
TUTOIIAM TOPOKOB Ha TUIACTSIX JOCOK OYAeT U3MEHSATHCS.

C  yBeNIMYEHHEM  CYYKOBAaTOCTH  KPYIJIBIX  JIECOMAaTepHUalIOB
KOJIMYECTBO IENBIX JIaMelell B 3-eil Tpymme, 1o cpaBHEHUIO ¢ 1-0it
ymeHbIHTCS B 1,47 pa3a u yBeTHMUUTCA KOJIMYECTBO KIIEEHBIX JIaMeneil.
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OLIEHKH HEKOTOPBIX CKOIIJIEHUI IPEBECHHBI B
BUOSHEPI'ETHUKE C HCIIOJIb30BAHUEM IIU®POBBIX
TEXHOJIOT'UI

Kapnaues Cepreii IlerpoBu4, BoikoBcknii Makcum AHaToJIbLeBHY
MperrumuHCKHH ¢prnran MocKOBCKOTO TOCYIapCTBEHHOTO
TEXHUYECKOTo yHuBepcuTeTa nM. H.O. baymana (HannoHaIbHBIH

HCCIIeI0OBaTeIhCKIA yHUBEpCHTET), MockBa, Poccuiickas Denepanms

E-mail: karpachevs@mail.ru

Knroueewie cnosa: buosnepeemuxa, opeeecuna omnaoa

[Ipobnema yO6opku apeBecunsl otnaga (JO), ero oueHka u
peryaupoBaHue 0COOCHHO aKTyalbHbI IS YpOaHU3UPOBAHHBIX JICCOB.

Hnst onenku xapaktepuctuk J{O ObUT MpUMEHEH METOJ JIMHEHHBIX
MepeCceUeHH. ITOT METOJ XOPOIIIO COYCTACTCS C TEXHOJIOTUCH YOOpKH
J0O ¢ moMombko 1eOeAKH 1 IO3BOJISIET KOMIBIOTEPH3UPOBATE IPOLIEAYPY
OIICHKH C 33[JaHHOI TOYHOCTHIO. Tpoc ebeAKr MOXKET paccMaTpUBAThCS
kak nmuHHA oTOopa. Bce kyckm JIO, nexamume Ha JTHHHHA O0TOOpA,
VYUTBHIBAIOTCS W SABISIOTCS BBIOOPKOW, IO KOTOPOH OLIEHMBAIOT BCE
ckxomieHue J1O.

HccnenoBanust 3pQEeKTUBHOCTH TeXHOJOTHMHM ydera U ybopku 1O
MPOBOAMIUCH HA MaTeMaTUYEeCKOW MOJIENId METOJaMH UMHUTAIIMOHHOTO
MojenupoBanua. B Monenn paccmarpuanmch ygactku seca ¢ J1O ot 5
10 50 m%/ra.

DKCHEpUMEHTHl ¢ MaTEeMaTHYECKON MOJENbI0 MO3BOJHIN CAENaTh
BBIBOJI, uTo npu o6beme O ot 5 1o 50 m¥/ra, noTpebHas obwas AIuHa
TUHAN 0TOOpa s ToKa3aTes ToUHOCTH P = 20% HaxoauTcs B mpenenax
ot 6000 M 10 500 M, IpH 3TOM, OIIMOKH MKy HCTUHHBIMHA 3HAUCHUSIMH
obwrema IO U ero oreHKaMu He TPEBBICHIIH TI0 aOCOTIOTHOM BEIHMYMHE
12 %.

OKCIIEPUMEHTHI ITO3BOJIMIIA CHIENATh BBIBOJ, YTO MPEIIIOKCHHBIN
Mmeron no3BosrsteT Bectu yueT 1O B necy B nndpoBoii hopme ¢ 3a1aHHOM
TOYHOCTBhIO. OOnazas ONEepaTUBHOCTHIO, OTOT METOJA  TO3BOJISET
perymupoBath 00beM J1O B Jiecy B Ipoliecce ero yOopKu.
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IIYTHU NOBBIIIEHUSA 9KCITIOPTHOTI'O IOTEHITUAJIA
POCCHUMCKUX JECONPOMBIILJIEHHBIX U
JEPEBOOBPABATBHIBAIOIINX KOMIIAHUI

Kupeii Biagumup Biaagumuposnd, Mopo3osa Ogbra IBaHoBHa,
Ko3znurnna Onbra MuxaiiyioBHa

MerrumuHCKHH (prnran MocKOBCKOTO TOCYIapCTBEHHOTO
TEXHUYECKOTo yHuBepcuTeTa nM. H.O. baymana (HannoHaIbHBIH
HCCIIeI0BaTeIhCKIA yHUBEpCHTET), MockBa, Poccuiickas denepanms

E-mail: Kirey-v@mail.ru

Knrwouesbie ciuosa: 3KCﬂ0pmellZ nomeHyuai, noevliierue
3dygbel<mu6Hocmu, JIECONPOMBIUUIEHHbIE KOMNAHUU

BONBIIMHCTBO CErMEHTOB POCCUMCKON JIECHOM IPOMBINUIEHHOCTH
JEMOHCTPUPYIOT 3HAYUTEIbHbIE TEMIBI POCTa B COOTBETCTBUU C
MHUpPOBBIMU ~ TeHAeHIUAMH. OTpaciieBble UIPOKH TaKKe BUAAT
CYILECTBEHHbIE NepCIeKTUBbI AanbHeimero pa3sutus JIIIK P®. Cnopoc
Ha mnpoxaykuuto JIIIK pacter B CBA3M € €€ 3a4acTyl0 Iy4IIUMH
MOTPEOUTENbCKUMH CBOMCTBAMHU, SKOJIOTHYHOCTBIO M CPaBHUTEIHHO
HHU3KOH ce0eCTOMMOCTBIO.

Bonpockl BBOAa HOBBIX IPOU3BOJCTBEHHBIX MOIIHOCTEH, Pa3sBUTHS
riy0OKO# mepepaboTKH Jieca U pa3pabOTKU HHHOBAI[MOHHBIX MPOJIYKTOB
U3 JIPEBECHOTO CHIPhS SABISIIOTCA OJHUMH U3 Hanboyee MPUOPUTETHBIX,
[0 MHEHHIO YyYacTHHKOB oTpacid. Cpenn OCHOBHBIX HMCTOYHHKOB
(hMHAHCHUPOBAHMS B OTPACIM MOXKHO BBIIEIHUTH COOCTBEHHBIE CPEICTBA
NPEANpUSITHH, 3aeMHBIE CpeICTBA W JIM3MHI. Takue WCTOYHHUKH
WMHBECTHIIMH, KaK pa3MelleHHe akInuii Ha OMp)ke M BBITYCK OOJIMralni,
YYaCTHMKH OTpPacliy MpPAaKTHYECKH HE PacCMaTpUBAIOT B CBA3H C
OrPaHUYEHHBIM JIOCTYIOM K PBIHKAM KalXTala.

Oxoro 70% oTpacieBbIX NPeANPUATHI TPUOETaIH K PETHOHATIBHOMY
u ¢enepansHOMy cyOcunupoBaHuio, Oonee 60%  monb3yrOTCA
HaJIOTOBBIMM ~ JIbroTamMu.  HambGosee  3¢(dexTHBHBIMH  MepaMu
TOCY/TapCTBEHHOMN MOAJEPKKH OTPACTH 110 MHEHHIO IPOMBIIUICHHUKOB
SBISIFOTCS OTPAaHMYCHHWS Ha ODKCIOPT CHIPhS, HAJOTOBBIE JBIOTHI H
(uHaHCOBaAs onAepkka mpoekToB JITK.

BBuny mHOrooOpasmsi Mep TOCYIapCTBEHHOW MOMIEPKKH W HX
pa3NMYHON  HANPAaBICHHOCTH, IEJIECOOOPAa3HBIM  MPEJCTABIACTCA
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NPOBEICHUE HAJIOTOIUIATENBIIUKOM BCECTOPOHHEI0 HX aHamusa s
MPaBUJIBHOTO BEIOOPA TOTO MJIM MHOT'O MEXaHHU3Ma.

Cpenu HauOoJiee aKTyaJbHBIX BOIPOCOB OTPACIICBBIC MPEANPHUSITUSL
BBIJICJIIIOT TMPOOJIEMBI, CBS3aHHBIC C TPAHCIIOPTHPOBKOW CHIPhS H
npoaykiuu (pocT TapudoB Ha TPAHCIOPT, MCPUIMT MOJBUKHOTO
cocTaBa, HEJJOCTATOYHAS MPOIMYCKHAs COCOOHOCTH JKeJIe3HON JOPOTH H
IePUINAT JIECOBO3HBIX JOPOT) W HEXBAaTKOW KBaTH()UIIMPOBAHHOTO
IIepCoHaIA.

OxHO¥ U3 TPUYXH NOBBIIIECHHS SKCITIOPTHOTO OTEHIIAANA ITPOIYKIIUI
OTCYECCTBEHHBIX JIECOTIPOMBIIIUICHHBIX W JAepeBO0OPa0aTHIBAIOIINX
KOMIIAHUM MOJKET BBICTYIIaTh IOBBILIEHME KadyecTBa BBITYCKAaeMOU
npoaykiuu. Jlis 3TOro MOryT OBITh MPENIOKEHBl HWHCTPYMEHTHI
MOBBIIIEHUS B BUAE OPraHU3alMOHHO-METOIUYECKHE PEKOMEHAALMM 110
COBEPILIEHCTBOBAHUK CUCTEM MEHE)KMEHTAa KadyecTBa COTJIACHO
TpeboBanusm crannapra, [OCT P UCO 9001-2015.
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K OIIEHKE SKOCUCTEMHBIX ®YHKIIU FOPOJICKHUX
JIECOB: JEIIOHUPOBAHME YT'JIEPOJA

Kuproxuna TaTbsina AnekcaHIpoBHA

MpertumuHckui punran MoCcKOBCKOTO TOCYIapCTBEHHOTO
TEXHUYECKOTo yHuBepcuTeTa nM. H.O. baymana (HannoHaIbHBIH
HCCIIeIOBaTeIhCKIA yHUBEpCHTET), MockBa, Poccuiickas Denepanms

E-mail: ta_25@bk.ru

Knrwouegvie cnosa: zopoockue neca, yenepoo, 0enoHuposanue

loponckue ;meca  paccMaTpuBarOTCs  Kak — YpOOIKOCHCTEMHBI,
JIENOHUpPYIOIIKE (CBS3BIBAIOLINE) YTIAEPOMA, MPH STOM YMEHBIIAIOTCS
BBIOPOCHI YTJICKHCIOrO rasza B arMocepy MpH COKUTaHHUH PUPOTHOTO
TOILJINBA. I[J'I)I KOJIMYECTBEHHOM OIICHKU ONPCACTICHUA NCITOHUPOBAHUA
yriaepoga ypOO3KOCHCTEMaMH HEOOXOJMMO 3HATh 3amac (hUTOMACCHI
HacaxJeHui. JlepeBbsi, TMOTJIOIIAsl YIJIEKUCIBIH Tra3 B Mpolecce
(dorocunTe3a U, B JATbHEHINIEM, ACHOHUPYS YIIEPO B IPOLIECCE CBOETO
pocTa, u siBisitoTes nornoturessmu armocdeproro CO». T'opojckue neca
HE TOJIbKO MOTJIOMIAIOT M XPAaHIT aTMOC(EpHbIA yriepoj, B JICTHUI
JKApKHIii IEHb OHU CHIDKAIOT TeMIeparypy atMocdepHoro Bozayxa 2-7°C
U  YMCHBINAIOT HUCHOJIb30BAHUE OHEPIruu HAa KOHIAWMIHUOHUPOBAHUA
BO3Jlyxa B Ipuieraromeil 3acrpoiike. OLEHKH HaKOIUICHUs yriiepoja
IIAPOKO BAPBUPYIOTCSI B 3aBUCUMOCTH OT CTPYKTYPBI TOPOJACKHUX JIECOB,
a HMMEHHO, BHJIOBOIO COCTaBa, BO3pacTa HACaKJICHUI, OOHHTETa,
MHTEHCUBHOCTH POCTa JEPEBbEB, 3amaca Ouomaccel u ap. IlosTomy
HeO6XOI[I/IMI)I HCCIICAOBAaHUA JId YTOYHCHUSA 3TOU OLICHKHU, U3YUYCHUA
XapaKTEPUCTUK TOPOJACKUX JIECOB, KOJIMYECTBEHHBIX XaPaKTEPUCTUK
JICTIOHUPOBaHUst  aTMoc(epHOro yriepona. I[lpaBmibHBIA yxom 3a
HACAK/JCHUSIMA  TO3BOJSIET  yBEIMYUTh HAKOIUIEHHE yriiepojga B
TOPOJICKUX Jiecax. JIpeBecHble pACTEHUs] JOJDKHBI BBDKHBATh B
9KCTPEMAIBHBIX YCIOBUSAX TOPOJA, aJalTHPOBAThCS M MMETh XOPOIIUE
MOKa3aTedn POCTa, YTOOBI JIEPEeBbsS NCHCTBOBAIU KaK JJOJTOCPOYHEIC
MOTJIOTUTEIH YTIIepo/ia, KOMIIEHCUPYIOIHE BBIOPOCH! YTIIEKHUCIIOTO Ta3a.

Ilenp paboOTBl — ONPEACTNTh HAKOIUICHHE YIIIEpPOAa AEPEBbIMH U
KycTapHukamu 3a roa B HacaxaeHusx [IKuO CokoibHWKH, OIEHHTH
3arachkl OpraHUYecKoro yriepojaa (kupas Oomacca, MepTBasi IpeBECHHa,
MO0YBa) C YYETOM POCTA JAPEBECHBIX PACTCHHM, X KU3HECTIOCOOHOCTH H
OMOMAacCCHI.
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PACIIO3BHABAHUE JPEBECHHBI HA OCHOBE HEUETKOI'O
KJIACTEPHOI'O AHAJIM3A EE CBOVICTB

Komapos EBrennii I'ennagueBuy, ITonemyk Qubra
MurpodanosHa

MperrumuHCKHH ¢prnran MocKOBCKOTO TOCYIapCTBEHHOTO
TEXHUYECKOTo yHuBepcuTeTa nM. H.O. baymana (HannoHaIbHBIH

HCCIIeToOBaTeIbCKIA yHUBEpcUTeT), MockBa, Poccuiickas @enepanus

E-mail: komarov@mgul.ac.ru

Knwouesvie cnosa: /lpesecuna, pacno3nasanue,  HeuyemKutl
KIACMepHbLl aHAU3, QYHKYUS NPUHAONEHCHOCIU, TUHSBUCHUYECKAS]
nepemenHasl

OCHOBHOM 3aaueil KJIAaCCHYECKOr0 KJIACTEPHOTO aHAaJM3a SBJISICTCS
pa30HMeHHEe MHOXKECTBA HEKOTOPHIX OOBEKTOB Ha HEIECPECEKAIOIIUECS
MOJIMHOXECTBA, Ha3bIBAEMbBIE KJIACTEPAMHU, TaK, YTOOBI KaXK/IbIH KIacTep
COCTOSIT U3 OJM3KHX (B OIMpPEISIICHHOM CMBICIE) OOBEKTOB, & OOBEKTHI
pa3HbIX  KJIACTEPOB  CYIIECTBEHHO  OTIMYANHMCh.  AJTOPUTMBI
KJIaCCHYECKOro KiactepHoro aHaimm3a (k-means, meron Ommxaiiiiero
cocella, TEHETHYECKHE alrOPUTMbI, HEWPOHHBIE CETH) XOPOILIO
3apEKOMEHIOBAINA Ce0si MPU pabOTe C YUCIOBBIMH [AHHBIMH, a IPH
pabote c JIUHTBUCTHYECKOH (HeueTkoit) nHpopMmanuei
(hopMaTM30BaHHBIH MOX0 OTCYTCTBYET.

Pacrio3HaBaHHe JAPEBECHHBI CBSI3aHO, KaK C KOJIMYCCTBEHHBIMHU
(YHCITOBBIMU) XapaKTePUCTUKAMH, TaK U Ka4yeCTBEHHBIMU
(JIMHTBUCTHYECKUMHM), YTO BHOCHUT CYIIECTBCHHYK) HEYETKOCTh B
HCXOHYI0 aHAJIU3UPYEMYI0 HH(DOPMALIHUIO.

ToaTBEPkKAAIOIUM TPUMEPOM OOBEKTUBHOTO HAJMYHs HEYETKON
uH(pOpMaLUK SBJISETCS ONMUCAHUE, HATPUMED, JTUCTBEHHHIBI —«[103/1Hss
30Ha PpE3KO OTIMYaeTCs OT paHHEH;, CMOJISHBIE XOJbl MEJKHE,
MaJIOYHCIICHHEIE; PO KpacHOBaToOypoe; 3a00JI0Hb y3Kas
JKeNToBaroOenas, pPe3Kko OTIMYAeTCs OT sIpa; JAPEBECHHA TBEpIas,
Tsokenas». Hederkass uHMOpMAIHS: PE3KO OTIHMYACTCSI, XOIbl MEIKHUE,
MaJIOYUCIICHHBIC, 3a00J0Hb y3Kass W T.O. 1l0 CyTH B OIHCAHHH
NPUCYTCTBYIOT  Ha3BaHWsA TEPMOB (YpOBHEH) JIMHIBHCTHYECKUX
MEPEMEHHBIX, HAIPUMEpP, JHMHIBHCTUYECCKON mepeMeHHON «CMOIsSHbIC
XOIBD) C TEPMaMH: «OTCYTCTBYIOT», «MEJKHE», «XOPOIIO 3aMETHBICY,
«KPYITHBIEY.
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IloaTomMy mpennaraercst MOJIEab HEUETKOTO KJIACTEPHOrO aHallu3a, B
OCHOBE KOTOPBIX JICKHT (opmanm3anus JaHHBIX Ha OCHOBE
JIMHTBUCTUYECKUX T[EPEMEHHBIX, 3HAYEHUSMU KOTOPBIX SBISIOTCS
HCUCTKHUEC MHOXKECTBA, (OPMATU3YIONIUE 3HAYCHUS OIICHUBACMBIX
XapaKTEepUCTHUK.

Takum 006pazoM, ¢ TOMOIIBIO TaKOH (HhopMaTH3aIlU BCE OLIEHOYHEBIE
JaHHbIE TPHUBOAATCS K €IWHOMY VHH(UIIMPOBAaHHOMY BHAY,
ITO3BOJIAIOIIEMY OIEPUPOBATH HE C pa3HOPOAHBIMH XaPAKTEPUCTUKAMH, &
¢ aOCTpaKkTHBIMH BeIHMYMHAMHU 3HAYCHWSIMH WX  (QYHKIHA
IIPUHAUICKHOCTH Ha OTPE3KE.

Kiactepamu sSBISIOTCS BUABI APEBECHBIX TOPOA. s KnacTepu3anun
0o0pa3loB  JpeBeCHHbl  HAXOAHWTCS  Mepa  Onm3octH  QyHKUMH
MPUHAICKHOCTH KOHKPETHOrO 00pa3iia u (PYHKIUA MPUHAICHKHOCTH
ATAJOHHBIX MOKa3aresell KakIoro u3 kinactepoB. OOpasel; cymracTcs
MpUHAUISKAIIIM TOMY KjacTepy, Mepa OJH30CTHU K KOTOPOMY
MakcuMmanbHa. [l ompeneneHus  Mepbl  ONM30CTH  HAXOMASTCS
arperupyromye IokasareJqd B  BHUAE  B3BEIICHHBIX  OTPE3KOB,
YYUTBIBAIOIUX BCE YPOBHH HEUETKUX MHOKECTB.
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MHUKOJIN3 IPEBECHHBI, EI'O TIPOAYKTBI U UX
HUCIIOJIb30BAHUE

Kononos I'eopruii Hukonaesuu, BepeBkun Asexceii Hukonaesuu,
CepmioxoBa IOnust BragumupoBna, 3aiiueB Baaguciaas
JAMurpueBuy

MerrumuHCKHH (prnran MocKOBCKOTO TOCYIapCTBEHHOTO
TEXHUYECKOTo yHHBepcuTera nM. H.D. baymaHa (HanmoHaIbHBII

HCCIIeTOBaTeIbCKIA yHUBEpcUTeT), MockBa, Poccuiickas @enepanus

E-mail: kononov@magul.ac.ru

Kniouesvie cnosa: muxonus, opesecuna, benas cHutb, 6ypas SHub,
IKCMPAKMUBHbIE 8eUecmea

Muxkonu3 JAPCBECUHBI — 3TO METO €€ XHUMHUYECKOM Acrpaaaiuu 1moa
JeficTBreM ()epMEHTOB IEPEBOPA3PYIIAIOLINX TPUOOB. DTOT MPOIIECC, HE
NpOSBUBIINI ce0s B KaMEHHOYTOJNBHBIH Iepuoi, Omaromaps 4emy H
ObuT  c(OPMHPOBAHBI OTPOMHBIC 3amachl HCKONAEMBIX YIVIEH U3
OCTaTKOB JPEBHHUX IPEBECHBIX PACTEHHH, C TMOSBICHHEM TI'PHOOB B
IEBOHCKMH  TEpHOA, IIOCTEICHHO  MPEBpaIlacTcss B  IMPOIECC
IUTaHETAapHOTO MaclITada, MPOIODKAIOIIUICS 1 B HACTOSIIEE BPEMSI.

MHUKOIN3 JAPEBECHHBI SBIAETCS MPOIECCOM, O00eCIeUMBAIOIINM
NUTaHHEM W B [EJIOM KH3HEICSATEIBHOCTh JEPEBOPA3PYLIAIOIINX
rpuboB, TPHUBOAUT K  Pa3pylIEHHIO OCHOBHBIX KOMIIOHEHTOB
JIUTHOYTJIIEBOAHOTO KOMIUIEKCAa JpPEBECHHbI U 00pa3oBaHUIO T.H.
«rHUIe». B 3aBucMMOCTH  OT  mpeoOnafaromero  AeHCTBHA
JIMTHOJIMTUYCCKUX MWW  HCJITIOJIOJIUTUYCCKUX (bepMeHTOB FpI/I6OB
obpazyercs «Oenmast» wiu «Oypas» THWIM, TPOAYKTHI, OOOTramieHHbIE
COOTBETCTBEHHO JIMTHUHOM WJIN TIEIUTIONIO301. [ HUIIM SBIISISICE OCHOBHBIM
MIOPOKOM JIPEBECHHBI MPUBOJAT K 00pa30BaHHUIO OOJIBIIOIO KOJIMIECTBA
OTXOJIOB KakK IIPH JIECO3ar0TOBKAX, TAK U IIPU JIECONMICHUH, TaK U NPHU
MEXaHNYECKOH U MEXaHOXMMHUYECKOH IepepaboTKe APEBECHHBI.

Kpome »storo, mpomecc AecCTpyKIMH JHIHMHA M MHOJUCAXapUAOB
JIPEBECHHBl NPHUBOAUT K O00pa3oBaHMIO OOJBIIOTO  KOJHMYECTBA
Pa3HOOOPa3HBIX SKCTPaKTUBHBIX BELLECTB. Yrunuzanus 54
HCIIOJIB30BAHUEC IMPOAYKTOB MUKOJIN3a APECBECUHBI ABJISACTCA aKTyaanoﬁ
3anaueil. M3ydyeHHe KOMIIOHEHTHOIO COCTaBa M CBOMCTB NpPOLYKTOB
MHUKOJIM3a APEBECHUHBI XBOWHBIX M JHUCTBEHHBIX mopoJa mpearnojaract
HCTIOJIb30BaHUE IPEBECHHEI C «OeI0i THIIIBIO» B KAUECTBE BOJIOKHHUCTHIX
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HOHy(l)a6pI/IKaTOB BBICOKOI'0 BbIXOJa JjIs1 MNPOU3BOJACTBA KapTOHA U
HCKOTOPLIX BUIOB 6yMaFI/I, a TaK K€ B Ka4Y€CTBEC LECJUIIOJIO3COACPIKAILICTO
ChIpbA JI1 XUMHYCCKOTO MOZ[I/I(I)I/IHI/IpOBaHI/Iﬂ, a JPCBECUHBI C ((6yp017[
THUJIbIO», B KaUY€CTBEC ChIPbA, O6OFaHIeHHOFO JIMTHUHHOM COCTaBJ’IH}OHIeﬁ
C BBICOKHMM COJCPIKAaHUEM YTJIEpoda, B IMpoueccax eé HHpOJ’IHTH‘IeCKOﬁ
nepepadOTKN W WCTHOJIB30BaHUE IS MOJYYCHHS JHUTHOIUTACTHKOB 0e3
IIPUMEHECHUSA CBA3YIOLICTO. 3KCTpaKTI/IBHI>IC BCIIICCTBA MHKOJIOTHYCCKH
pa3pyIIeHHON IpEeBEeCHHBI, CoAepiKamiie (EHONbHBIE 3KCTPAKTHBHEIC
COCIMHEHHUS, MOTYT HAaWTH TpPUMEHEHHE B KadecTBe IyOUTelei,
KOMILIEKCO00pa3oBaTeneil, ChIphs MPH MOTydeHUH (HEHOIUIACTOB U T.J.
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HNCCIIEJOBAHHUE BJIMAHUA TEXHOJTOTHYECKHUX
®AKTOPOB HA ITPOLECC IINPOJIN3A
MOINPUIINPOBAHHOI'O 'NAPOJIN3HOI' O JIMTHUHA

Kononos I'eopruii Hukonaesuu, BepeBkun Asexceii Hukonaesuu,
CepmiokoBa IOnust BragumupoBna, 3aiiueB Baaguciaas
JAmurpueBuy

MperrumuHCKHH (punran MocKOBCKOTO TOCYIapCTBEHHOTO
TEXHUYECKOTo yHHBepcuTeTa M. H.D. baymaHa (HarmoHaIbHBIH

HCCIIeIoBaTeIbCKIA yHUBEpcuTeT), MockBa, Poccuiickas @enepanns

E-mail: kononov@mgul.ac.ru

Kniouesvie  cnosa:  2uOponusuwlii  IUSHUH,  MUKOAOSUYECKU
PA3PYULEHHAsL OPeBeCcUna, NUPOJIU3, Y20ilb, MOOUDUYUPOSaHUe

OnHUM M3 HEOTHEMJIEMBIX KOMIIOHEHTOB PAaCTHTENILHOH OHOMAcChI
ABJsieTcs JIMTHUH. OIHAKO B COBPEMEHHBIX XMMHYECKHX TEXHOJOTHSIX
nepepabOTKH pacTUTENBHOW OH HE TONBKO HE HCIHONB3YETCS Kak
OPTaHHYIECKOE CBHIPhE, HO M SBIIETCS OOPEMEHHMTENIBHBIM OTXO0IO0M
TexHonorugeckux mporeccos [1]. ITockoapKy yronb M3 THAPOIU3HOTO
JWTHHUHA TIPEJCTaBIISIET MEJIKOANCIIEPCHBIM mopomok [2], nepepaboTka
€ro Ha aKTHBMPOBAHHBIA Yroyib IIyTeM [apora3oBOi aKTHUBALUH
HEBO3MOJXKHA, MTOCKOJIBKY OH BBITOpaeT B TOKE meperperoro mapa. Jis
CTPYKTYPHPOBAHUSl THIPOJM3HOTO JIMTHMHA MOJYKHO HCIIOJIb30BaTh
«Oypyr0o THWIbB» KaK CbIpbE, OOOralleHHOEC AapOMATHYCCKUMHU
COC/IMHEHUSIMU  CIIOCOOHBIMM ~ BCTYIaTh BO  B3aUMOJEICTBHE C
THIPOJIN3HBIM JIMTHUHOM M CTPYKTypupoBaTh ero [3-5]. Ilpu stom
HEoOX0IMMO OIICHUTH BJIMSHAE TEXHOJIOTHUECKUX (DAKTOPOB.

Jns  wuccnenoBaHWsT — MHUPOIM3a  THUAPOIM3HOTO  JIMTHWHA
WCIIOJIH30BAJICS KOMITO3UITMOHHBIN Tu1aH bokca-Yuncona [6]. B kauecte
OCHOBHBIX (haKTOpPOB OBIIH BEIOpaHbI TeMIieparypa nupoiusa (o1 400 1o
500 °C), conepxanne moaupukaropa, (ot 12,5 no 17,5 %), conepxanue
yrieBojoB B Moxudukatope (ot 0 1o 50 %). B pesynbrare o6paborku
TUTaHAa MOJTyYeHBI CIeAYIOIINE YPaBHEHHS PErPeCcCHH:

Pe3ymbTaTel CTaTHCTUYECKOTO aHaIW3a TOBOPAT 00 aJeKBAaTHOCTH
BCEX IOJY4YEeHHbIX ypaBHeHui. [lpum yBenuueHHH couepKaHHs
MoJu(dUKaTopa YBEIWYMBACTCS BBIXOJ M COJIEPKAHHE HENIETYYero
yriepoja A0 ONPEAETICHHOTO Mpejiesa, a NOTOM JaHHbBIE IMOKa3aTelH
HAYMHAIOT CHMXKaThcs. OCTaTOYHAs YrJIeBOJHAS 4YacThb HE OKAa3bIBaeT
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TMOJIOKUTECIIbHOT'O BJIMSAHHWA HA BbIXO, COACPIKAHUEC HEIICTYYCr 0 yriiepoaa

u (pakunoHHBIN cocTaB yrus-celpiia. Ho camoe riiaBHoe, 4TO yrouib-

CBIpEI] CTPYKTYPUPYETCs, KaK U IPEIoJIarajioch paHee, U Npuodperaer
(dopmy cocyna, B KOTOPOM OCYIIECTBIISUICS ITUPOIIH3.
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CHEIMAJILHBIE NOJIMMEPHBIE U3IEJINS,
3AIIUINEHHBIE OT ®AJTbCUPUKALIIN

Kopuusos I'eopruii Banenrnnosuyal, Yexynun JIMmurpnii
Bopucosny, Ilperkon Bsiuecaas Epumopuy’

! Hayuno-uccnenosatensckuii HCTUTYT — Guinan AO «03HaK»,
Poccus
MpITHIMHCKUH (unmant MOCKOBCKOTO FOCY1apCTBEHHOTO
TEeXHUYECKOTo yHuBepcuteTa nM. H.O. baymana (HannoHaIbHBIH
HCCIIeI0BaTeIhCKIA yHUBEpCHUTET), MockBa, Poccuiickas denepanms

E-mail: niigoznak@goznak.ru

Knioueevte cnosa: xomnozum, garvcugurxam, dymaza, yeanonosa,
sawuma

JlanHas pa0oTa MOCBSINEHA aHAIM3Y HMEIOIIUXCS PpeIIeHHH Io
BBIITYCKY CHELHANbHBIX W3JCIUH, O00ECHeUNBAIOINX KaK BBICOKYIO
3amuTy OT (hanbCU(UKAINU, TaK U YBEIWYEHHBIH CPOK HAXOXKICHUS B
SKCIUTyaTalul MPH YCIOBUSAX C HOBBIIEHHBIM KINMaTHYECKHM
BO3ACHCTBHE C OJHOBPEMEHHOM OLEHKOM BO3MOXHOCTH BBIIYCKa
M3eNIMs Ha UWMeEIoUIeMCsl O0OpyJOBaHMM C YYETOM COOCTBEHHBIX
crenuQpUIecKuX TEXHOJIOTHH 1 KOMIIETEHINH.

B pamMkax BbIMONHEHHOH pabOThl OBUI M3y4YeH MHPOBON OIBIT
M3TOTOBJICHUS CHENMATbHBIX MOJMMEPHBIX W3ICNHUH, 3allUIEHHBIX OT
(anbcupuKalyy U BBINOJIHEHO TEXHHKO-DKOHOMHYECKOe 000CHOBaHUE
BO3MOXKHOCTH M HEOOXOAMMOCTH OCBOEHHS paHee pa3paboTaHHBIX
texHosoruil. Ilo pesynmpTaTy aHamm3a HMeEONIMXCS (AKTOPOB Kak
TEXHOJIOTHYECKOTO, TaK M 3KOHOMUYECKOTO XapakTepa, ObIJIO MPHHATO
penieHue o pa3paboTKe OPUTHHAIBLHON TEXHOIOTHH Psa N3AEIIHH.

B pesynbTaTe BBIMOTHEHHOH pPabOTHI ONpeneNeHbl OCHOBHBIE
XapaKTepPUCTUKK Ul  BCEX HCIIONB3yeMbIX THoirypabpukartoB U
TEXHOJIOTHYECKUE MapaMeTphl MPOLECCOB MONYyUYEHUS U3ACIUN U3 HUX.
WzyueHsl 1 onpoOOBaHBI BCE BO3MOXKHBIE SKOHOMHYECKHU OIpaBJaHHbIC
TEXHOJIOTHH TOIYIEHUS € INHUYHBIX IK3EMIUIIPOB U3ISNNI U3 TUCTOBBIX
KoMro3uToB. Pa3spaboTaHsl crenuambHble TpeOOBaHUS KO BCEM
noiyhabpuKaTaM M KOMIIO3UITHOHHBIM KOHCTPYKIMSAM H3JIENNH, a TAaKXKe
cnenn(uIecKre METO Il KOHTPOJIS Ka4ecTBa.
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IlonyuyeH MeXIyHapOJOHBIN MaTEHT HA NaHHBIA BUJl 3aILUILEHHOMN
MPOAYKINH «3alUIIEHHOE OT MOJJCIKM MHOTOCIOWHOE H3JAeiINe U
Croco0 ero U3rOTOBICHUSD.

PesynbratoM gaHHOW paboThl cTajma pa3paboTKa TEXHOJOTHH
W3TOTOBJICHHS BBICOKO 3aIMIICHHOTO OT (pambcu(UKANUU U3MEUs HE
MMEIOIIETO MPSMBIX aHAJIOTOB M 00JIaTafOIIeTO MPEHMYIIECTBAMH KaK B
TEXHOJIOTUHU U3TOTOBJICHHMS, TAK ¥ B IUKJIAX JKCILTyaTall|u.
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HEJMHEWHASI TUHAMUWYECKASI MOJIEJIb
MPOTHO3UPOBAHUS YCTOMUUBOCTH
CTAIIMOHAPHOI'O COCTOSHUS ITPU YCTAJIOCTHOM
PABPYHIEHUU U EE BEPUOUKAIIUA HA TIPUMEPE
JAPEBECHBIX KOMIIO3UTOB

Kyasman Cepreii HukosiaeBu4

JKuromMupckuil HaMOHAIIBHBIM arpo3KOJIOTHYECKUN YHUBEPCUTET,
YkpauHa

E-mail: sergiy.kulman@znau.edu.ua

Knrwouesvie cnoea: npocnos ycmanocmmozo pecypca, OpegecHvle
KOMRO3UMbl, HeIuHelnas Ounamuka, s¢pgexm camopaszozpesa, anaius
MepMOYRpY2UX HANPANHCEHUIL.

B nanHO#i paboTe npencTaBieHbl pe3yiIbTaThl AKCIEPUMEHTAILHOTO
UCCIIEZIOBaHNS BHUOPALMOHHOTO OTKJIMKA IMKIMYECKH Harpy>XKCHHBIX
IpeBECHBIX  IUIMT. MccimemoBaHa  MakcHUManbHas — TeMIepaTypa
CTAIMIOHAPHOTO COCTOSHMS 30HBI aKTHBALMH 00Pa3L0B APEBECHBIX TUIUT
B BHJE JKCCTKOM KOHCOJNIM C IUKJINYECKOH Harpy3Kol Ha 4YacToTax
HarpyxeHuss oT 4,2 no 50 ' ¥ MakcUMalbHBIMM BHYTPEHHHMHU
HanpsokeHusmMu ot 0,98 1o 5,36 MIla. [lenbio mJaHHOTO WCCIETOBAHHUS
SBIISICTCSA OIpEJeNIeHHe TeMIIepaTyphl CaMopa3orpeBa M OIpeelieHue
3aBHCHMOCTH TEMIIEpaTypsl OT YCIOBHH Harpy3ku. MaremaTuueckas
MOJIeNIb NPEJIO’KEHa B BHIE CHCTEMBl HEJIMHEHHBIX OOBIKHOBEHHBIX
muddepeHIHaTbHEIX ypaBHEHNH. OCHOBHBIMH MEPEMEHHBIMH SBIISIOTCS
HanpsbkeHue, nedopmauuss u  Temneparypa. IloBeneHue CHCTEMBI
MIOJTHOCTBIO OIIPEAEISIeTCS OTHOIICHHEM BBEICHHOM BHEIIHEH SHEPTHH U
BEJIMUMHON Tapamerpa mopsiika. Kpurtndeckoe 3HaueHHe mnapaMeTpa
MOpsJKa 3aBHCUT OT TEIUIO(PHU3NYECKUX CBOWCTB MaTepHaa W PaBHO
OTHOIICHUIO 3HauCHMs KO3(pQHIMECHTa Temsonepenad, yMHOXEHHOTO
Ha IUIONIAJb TEIUIOBOTO paccesiHus, K KoadduimeHty muHEHHOTO
TEILUIOBOTO PACIIUPEHUSI.

Ilon Bo3nelicTBMEM BHEIIHEN LIMKIMYECKOM HArpy3KU TeMIlepaTypa B
30HE AaKTHUBAIMM  IIOJIMMEPHOTO  KOMITO3HIIMOHHOTO  MaTepHaja
MOCTETICHHO YBEJIMYMBACTCS IO ONPEAETICHHOTO 3HAYCHHSA, a 3aTeM
cTabunu3upyercs. OTO TOBOPHUT O TOM, HYTO OTKpBHITas CHUCTEMa
MOCTETICHHO TIEPEXOIUT W3 COCTOSHHS PaBHOBECHS B CTal[MOHApHOE
COCTOSIHME, KOTOPO€ XapakTepu3yeTcsi cpenHeid Ttemmeparypoit Ts.
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Xapaktep 3aBucumoctd TS 0T wyactorel f TOKa3bIBaeT, dTO
TEMIEPaTYPHBIA TpaguK UMEET XapaKTepHyI S-oOpasHyro (hopmy, TO
eCTh O0JIalacT CBOWCTBOM HACHINICHWsA. Ha HU3KHX dYacToTax
LMKJIMYECKON Harpy3KH TEMIIEpaTypa pacTeT MEIJICHHO, TAKXKeE, KaKk U Ha
BBICOKMX  yacToTax. HauOonblliee  MOBBINIEHHE  TeMIEpPaTyphl
CTAllMOHAPHOTO COCTOSIHUS IPOUCXOTUT B OOJACTH CPEOHHX YaCTOT
Harpy>kKeHUsT B  HCCIEAYEMOM JHama3oHe d4acTor. Bcece  3T0
CBHUJIIETEIBCTBYET O HAIMYHAHA M CYIICCTBEHHOM BIIMSHHMHM BHYTPEHHETO
TPeHHSI B MaTepHaje Ha IPOLECCH BHYTpEeHHEW aedopMamuu U ero
MIOCTENEHHOr0 pazpyuieHus. MoKHO caenaTh BBIBOJ, YTO 3TOT THUI
MIPOLIECCOB BHYTPEHHETO TPEHMS MaTepraja UrpacT CyIleCTBEHHYIO POJIb
B €T0 CamMOpa3orpese.

IIpennoxeH crauOHapHbIA KPUTEPUI CUCTEMBI, KOTOPBII I103BOJISIET
JUI KQKIOTO peXKMMa HArPY>KEHHUS M KaXXIO0Tro MaTepuayia OIpeneisaTh
YPOBEHb YCTOWYMBOCTU CTALIMOHAPHOTO COCTOSIHUSI CUCTEMBI.

[MapannensHO C€ HATYpHBIM  JKCICPUMEHTOM OBUT  MPOBEICH
BBIYHCIIUTEIbHBIM JKCIEPUMEHT Ha IIPEJIOKEHHOHM MaTeMaTU4eCKOU
MOJENIM B BHIE HEAAHa0ATHICCKOTO TEPMOYIIPYTOTO OCIHIUIATOPA.
Pesynprars! BBIYUCIUTEIBHOTO JKCIEPUMEHTA MTOATBEPAWIN
MaTeMaTHYECKOe OMHMCaHWe mporecca AcGopManmuu - pa3pylIeHHS
MIOJIMMEPHBIX ~ KOMIIO3UIIMOHHBIX MaTE€pHaJOB B BHIE CHCTEMBI
HENMMHEWHBIX  Au(p(depeHIUaTbHBIX YPaBHCHHHA TEPBOTO  IMOPSAKA.
AHanu3 pe3ylbTaTOB HATYPHOTO JKCIEPUMEHTa U BBIYUCIUTEIHLHOTO
SKCIEPUMEHTA MO3BOJWI CPOPMYJIMPOBATh KOHIICTIIIUIO KPUTHUECKOTO
nmokazatensi (mapameTpa TMOpsaKa) s YCTATOCTHOTO pa3pylICHHUS.
Kputndeckoe  3HaueHune  mapameTpa  TOpsSjAKa  3aBUCHT  OT
TEIUTO(PU3MYSCKUX CBOMCTB MaTepuaja U PABHO OTHOIICHHIO 3HAYCHHS
K03 uIneHTa TeIyIonepeaayd, YMHOKEHHOTO Ha IUIONIAb TEIJIOBOTO
paccestHus, K KO3QPHUINEHTY THHEHHOTO TEIJIOBOTO PACITHPEHHS.
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AJIbTEPHATUBHbBINA METO/1 UCCJIEJOBAHUS
NU3MEHEHHUSA 3JIEMEHTHOI'O COCTABA 1
SHEPTETUYECKHUX CBOMCTB P NUPOJIM3E
BUOTOIIVIMBA PACTUTEJIBHOI'O ITPOUCXOXJIEHUA

Jlesun Anapeii bopucosuy, Jlonarankos Muxani Bukroposny,
Xpomenko Anapeii Baagumuposuy

MperrumuHCKHH (punran MocKOBCKOTO TOCYIapCTBEHHOTO
TEXHUYECKOTo yHHBepcuTeTa M. H.D. baymaHa (HarmoHaIbHBIH

HCCIIeIoBaTeIbCKIA yHUBEpcuTeT), MockBa, Poccuiickas @enepanns

E-mail: nivel2001@mail.ru

Knruesvie cnosa: opesecuna, conoma, mopgp, opeeecnoe moniuso,
nuponu3

ITuponu3 TBepAOro OHUOTOIIMBA PACTUTENIBHOTO IMPOHCXOXKACHUS
Ba)KHEHWIIIas1, CTaaMs MIPOIIECCa CKUTAHMUS TAKOTO TOIUIHBA, & TAK)KE YacCTh
TEXHOJIOTMYECKOTO  Tpolecca  NMPOM3BOACTBA ~ OMOTOIUIMBA €
YIYYIICHHBIMH TOTPEOUTENECKIMHU CBOMCTBaMH. ONTUMM3AIUS STHX
MPOLIECCOB M TPOTHO3MPOBAHME CBOWCTB IOJydaeMOH IPOIYKINHU
TpeOyeT HaJeXKHBIX METOANK pacdeTa CBOMCTB OMOMacChl Ha Pa3IMIHBIX
CTaUsAX MUPOJIN3A OT COCTOSHHUS TePMHUYECKH HE0OpaOOTaHHOI MacChl
0 yriepoja IO OKOHYAHMM TIIpoliecca. BEBIMOIHEHO MHOXECTBO
HCCIIeIOBaHUH,  OOJBIIMHCTBO  KOTOPBIX  IPEACTaBIAIOT  co0oM
HKCIEPUMEHTAIBHOE OIpe/le]IeHHe HEKOTOPOro CBONCTBA OHMOMAcChHl M
3aBHCHMOCTh €r0 OT TeMIepaTypsl M IPOJODKUTEIHHOCTH Harpena.
Mwmeercs Taxke 3HAYUTEIHHO MEHBIIEEe KOIUYECTBO paboT, B KOTOPHIX
METOJlaMH TEPMOTPAaBUMETPUHM HCCIEIyeTCs CBS3b IOTEPH MacChl
o0pasiia ¢ TeMneparypoii 1 BpeMEHEM Harpesa M CBs3b HHTEPECYIOIIETO
MccIeIoBaTels CBOMCTBA U OTHOCHUTEIIBHON MOTepel Macchl.

B mHacrosme# paGore mpeanaraercst albTEPHATHBHBIH METON,
OCHOBAHHBIH Ha SKCHEPUMEHTANBHO MOJTBEPKAAEMBIX [TOJOKECHHUAX:

1. Cyxas o0e33oieHHass Macca OHOTOIUIMBA PACTUTEIBHOTO
MIPOUCXOXKICHUS (32 UCKITIOUCHUEM HEKOTOPBIX BHUJIOB BOAOPOCIEH) HE
MOJBEPTHYTas TEPMUYECKOH 00paboTKe MOXKeT OBITh IpeaCcTaBICHA
yCIIOBHBIM BeriecTBoM ¢ ¢popmysioit  n(C604H6). DnemMeHTHBIH coCTaB
TBEpAOH W Ta30BOH (a3 Ha Pa3NUIHBIX CTATUSAX MUPOJIU3a MOTYT OBITh
OJTHO3HAYHO BBIpaxeHbI aToMHBIMH oTHomeHHAMHU (O/C) n (H/C) mna
Kaxaoi u3 das.
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2. B mnpomecce mnmponmsa Ouomacca Bceraa IOCIeNOBaTEIbHO
MPOXOAUT OJHU U T€ K€ COCTOSHUA C OIpEeJeSCHHBIMHM 3HaUYE€HUSIMU
(O/C) u (H/C).

AHanu3 MHOTOYHCIIEHHBIX MAHHBIX IO H3MEHEHMIO 3JIEMEHTHOIO
COCTaBa TBEPAOH! (a3l IPU MUPOJIU3E IPEBECHHBI TO3BOJIMII ONPEICIUTD
Buza ¢yuknun (H/C) = f(O/C). YcranoBneHo, 9T0 3Ta (QYHKIHS XOPOIIO
OIIMCHIBAET U3MEHEHNE 3JIEMEHTHOTO COCTaBa TBEPAOH (a3bl TAKKE MPH
muponu3e OMOMacChl TPaBSIHUCTHIX pacTeHuit u Topda. [lokazana
BO3MOYKHOCTb ~ PACIPOCTPAaHEHHSI JTHUX PE3yJAbTaTOB Ha IHPOJIN3
KaMEHHBIX 1 OypbIX yriei. [IpeoxeHs! 3aBUCHMOCTH IS OTIPEACIICHHS
BBICIICH TEIUIOTHI CTOPaHUs IUIA TBEpAOW M Ta30BOH (as3sl Ha JFOOO0M
CTaJMy THPOJIN3a, a TAaKKe BBIXOJA JICTYYUX JAJsl TBEpAOM (as3bl Kak
¢ynkiun aromuoro otaomenus (O/C).
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COBPEMEHHOE HUCITO.JIb30BAHUE I'OPO/ICKUX JIECOB B
HCTOPUYECKHUX TOPOJAX TIOJMOCKOBBS (HA
IPUMEPE I'. 3APAMICKA)

JleonoBa BanenTnna AnekceeBHa’, Jleonos JleBoH ABeTHCOBHY?

"MbITuiuHCcKui Gpunman MocKOBCKOTO FOCY1apCTBEHHOTO
TEXHUYECKOTo yHuBepcuTeTa nM. H.O. baymana (HannoHaIbHBIH
HCCIIeToOBaTeIbCKIA yHUBEpcUTeT), MockBa, Poccuiickas @enepanus
2y 1IpaBieHue 1o CONEPIKAHMIO M PA3BUTHIO PEKPEAIIMOHHOTO
nmaramadra repputopun ®I'BY «MexayHapoaHBIH JEeTCKHIA IICHTP
«Aptek», Poccus

E-mail: leonovava@bk.ru

Kniouesvie cnosa: becnamosckas powa, 3apatick, JecHvie
Kyabmypsl, npyo, 0yopasa

T'oponckue neca BCTpedyaroTCsl HE TOJABKO B KPYIHBIX IrOpoJax, HO U
SIBIIIIOTCSL  COCTaBHOM 4YacCThIO HKOJIOTMYECKOTO KapKaca MajblX
HUCTOPUYECKUX IOCENECHUH, KOTOPbIE AaKTUBHO MCIONB3YIOTCS s
pa3HOOOpa3HOTO OTIBIXAa TOpOKaH. TakuM TPUMEPOM MOXKET CIIYKUTh
BecnsroBekast poma B ropoze 3apaiick B [loqMockoBbe.

BecnsiToBckas polma pacmosiaraeTcsi Ha IOro-BOCTOKE 3apaiicka Ha
JleryHOBCKO-MUIINHCKONW MOHMKEHHOW JIOIMHHO-0AJI0YHON paBHHUHE.
Ona co3mgana B 1952 rogy MeTomoM JIeCHBIX KyNbTyp W3 Qy0a, COCHBI,
€1, JINCTBEHHUIIB U Oepe3sl paboTHHUKaMH [ISTIOBCKOTO JIECHHYECTBA
COBMECTHO C JXUTENsIMH Topoaa. OHa MMeEeT JOCTaTOYHO CIIOKHYIO
CTPYKTYPY: COCHOBO-JIICTBEHHHUYHBI y4JacTOK Iulomaapio 1 ra
MpEeICTaBIsIeT cO00W OTHOSIPYCHBIH IPEBOCTOM, MOCAKEHHBIH C IIAaroM
nocanku 1x1 M u mexaypsasem 2 M. Hacaxnaenus umerot noianoty 0,6 u
cocras SC4JIt1b.

[IpubpexHas dYacTh, B paiioHe Tpynda, IUIOMANBI0 3 Tra HMeEeT
PasHOSIPYCHBIM JPEeBOCTON C MOJIECKOM W3 JICIIWHBI OOBIKHOBEHHOW,
Oy3UHBI KpaCHOM, pAOMHBI OOBIKHOBEHHOM, OEpecKiieTa eBPOIEHCKOTO 1
MaJWHBl JIeCHOW. HamouBeHHBI TIOKPOB B JIaHHOM OHOIIEHO3€
MPEJCTaBICH TPABIJIATOM, YHCTOTEIOM, 3€JIEHYYKOM, ITYyCTBIPHHUKOM,
MOAOPOKHUKOM, KpanuBoi, 3eMIITHUKOU. HacaxxieHust UMEroT MOJTHOTY
0,6 u coctas 7JIT2C1 1.

IIpyn, xoTopwlii co3aH B CKIaAKe penbeda MyTeM 3ampyabl C
MOMOIIBIO TDIOTHHBI, 00pa30Bajl MOIYOCTPOB, HA KOTOPOM COXPAHUIIHCH
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OCTaTKU CCTECTBECHHOHN NyOpaBhl B YAOBJICTBOPUTCIHHOM COCTOSHHHU C
mosiHoTOM 0,5 ¥ MOAJIECKOM M3 JICITUHBI OOBIKHOBEHHOA.

OcranbHasg 4YacTh POIIU MpPEACTaBJICHA JIECHBIMH KYJIbTypaMHu W3
COCHBI, €JTU B Oepe3bl IPUMEPHO B PABHBIX MPOMOPIIHSX.

IInomwaapr becnsaToBCcKOi pouu cocraBisier 46 ra, ¥ OHA UTpaeT
OTPOMHYIO POJIb B COBPEMEHHOM! JKU3HU MaJIOTO FOPOa C YHCICHHOCTHIO
xkureneit — 23000 gemoBek. ITO TFOOMMOE MECTO OTIBIXa TOPOKaH, TAC
JIETOM aKTHUBHO KYyMNAlOTCA IE€TH, B TEUYEHHE BCETO TI0Ja OTIBIXAIOT
pasiIuYHBIE BO3PACTHBIE IPYIIIBI HACEIEHHUS, & MOJIOJEKD IIPOBOIUT HE
TOJIBKO PaiiOHHEIE, HO M 00JIaCTHBIC CIIOPTUBHBIE COPEBHOBAHUSI.
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MOJYYEHUE BUOTOILIMBA XUMUYECKOM
HEPEPABOTKOM LEJUTIOJI03HO-BYMAKHBIX OTXO10B

JleonTnes I1asesa Koncrantunosuy, 3apyonHa AHxkesna
HuxousaeBna, UBankun Anapeii HukosaeBua

MperrumuHCKHH ¢prnran MocKOBCKOTO TOCYIapCTBEHHOTO
TEXHUYECKOTo yHuBepcuTeTa nM. H.O. baymana (HannoHaIbHBIH

HCCIIeToOBaTeIbCKIA yHUBEpcUTeT), MockBa, Poccuiickas @enepanus

E-mail: zarubina@mgul.ac.ru

Knioueevte cnosa: Ouomoniuso, xumuueckas —nepepabomka
0mMx0008, MALI0B0€e MACIO, OUOOU3ENb, KAPOOHOBbLE KUCIOMbL

Bo3o0HOBIsIEMBIE  pecypechbl JIECHOTO KOMIUIEKCA IPEACTABISIOT
CETOJIHS MOBBINICHHBIH HHTEPEC ISl BO3MOXKHOCTH TOJTYYCHUS JKUIKOTO
TOIUTMBA TEXHUYCCKUX YCTPOWCTB. D(G(GHEKTUBHBIM BHUIOM TaKOTO
TOIUINBA, SIBIIETCSI CMECh AaJKWJIOBBIX J(HPOB JKUPHBIX KHCIIOT,
MOJYyYaeMBIX B OCHOBHOM H3 pamcoBOro wmacia. IIpoayKTel 1mox
Ha3BaHHEM OMOJIHM3EIIb B IIOCIEAHEE BPEMS HCIIONMB3YIOTCS B YUCTOM BHC
WIH B Ka4eCcTBe NOOABOK K MHHEPAIbHOMY TOIUIMBY aBTOMOOWIBHBIX H
aBHALMOHHBIX JBUTarened mapok B2, B10, B100.

Xumuueckass nepepaboTka JIECHBIX PECypcoB IIPH IPOU3BOICTBE
Oymaru IpUBOAUT K MOJTYUEHHIO 3HAYUTEILHOTO KOJIMUECTBA OTXO/IOB, B
TOM YHCJIE TaK Ha3bIBAEMOTO TAJUIOBOTO Macia, 00pa3yromerocs Mnpu
Cyab(aTHOM BapKe IeJUIF0I03bL. B TammoBom macie, coaepsxutest 10 40—
45% cMOmAHBIX KHCIOT (WMajiocTpoBasi, HEO-, TUTHAPO- U
TeTparuapoabuernHonas), 40%  HEHACBIIIEHHBIX KHCIOT, 12%
HEOMBUISIEMBIX ~ BemIeCTB  (amudarnmdeckue ¥ IJUTEPIICHOBEIC
YTIEBOIOPOABI, PUTO-, KAMIOCTEPUHBI, CIIUPTHI M aHAJIOTH), & TAKXKE JI0
5% OKCHKapOOHOBBIX KHCIIOT, KOTOPBIE MOTYT OBITH IiepepaboTaHBI B
JKUJIKOE OHOTOILIHBO.

Lens paboThl — pa3paboTaTh METOJOIOTHIO IIEPEPAOOTKH TAIIOBOTO
Maclia B )KUJIKHE BB MOTOPHOTO TOILIHBA.

B KkauectBe OOBEKTOB WCCIIEZOBAHHUS HCIOJB30BATIH JKHPHBIC
kucnoThl TayioBoro Macia o FOCT 14845. O6paboTKy OCymecTBIsIIN
MyTeM KaTaJIMTHYECKOT0 HArPEBAHUS ChIPhsI C METAHOJIOM HJIH STaHOJIOM.

IlepepaboTka  NPUPOMHBIX  JHIKIOB  CHUPTAMH  HPOTEKAET
MHOTOCTaIMIHO C MEPBOHAYAIBHBIM OTIICIUICHHEM JKUPHBIX KHUCIOT H
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nocienyromei ux srepudukanueii. [IpoBeaeHne mporecca MO3BOISIO
MOJTy4aTh OMOTOIUIMBHEII NPOJIYKT C BBIX0A0M 75-85%.

IonyuyeHHBIH OMOIU3EITE MOKET UCIIOIB30BATHCS B BUJIC TOILIMBA JIS
(OPCYHOK MHHHUKOTEIbHBIX WIM B JU3CNbHBIX jaBurareiasx. OH
oTnnyaeTcs 0oJjice BBICOKHM, IIETAHOBBIM YHUCIIOM, YTO OOCCIICYMBACT
IUIJABHOE HAapacTaHWE JOaBJICHUSA IIPH COKUTAaHWM, CHMJKAET HM3HOC
MPUMEHSEMBIX YCTPOMCTB, a TakKe XapaKTEpHU3yeTCs MEHBIINM
KOJIMYECTBOM BPEOHBIX BBIOPOCOB B aTtMocepy IO CpaBHEHHIO C
MHHEPAJIbHBIM TOIUINBOM.
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BJIMSAHUE COCTABA JPEBOCTOS U TUIIA JIECA HA
CTPOEHMUE I'OJJUYHBIX CJIOEB COCHBI

JlomoB Bukrop JIMurpueBuy
MpertumuHCKkui punran MoCKOBCKOTO FOCyIapCTBCHHOTO
TEXHUYECKOTo yHuBepcuTeTa nM. H.O. baymana (HannoHaIbHBIH

HCCIIeToBaTeIbCKIA yHUBEpcuTeT), MockBa, Poccuiickas Denepanns

E-mail: lomov@magul.ac.ru

Knroueewie cnosa: Cocmag oOpegocmos, mun jgeca, 200udHblil COU

IIpenmeroM uccienoBaHUM MOCTY)KUIM €CTECTBEHHBIE COCHOBO-
Oepe3oBbic HaCaXCHUs COCHBI 0ObIKHOBeHHOU (Pinus sylvestris L.),
npouspacTaronue B bemoomyrckom necHudectBe. BapuaHTamu ombiTa
OBUTM  €CTECTBEHHBIE COCHOBO-OEpE30BbIE HACAXKICHUS IPH  UX
COBMECTHOM MPOU3PACTAHUH B IPEBOCTOSX pasHoro coctasa: 10C, 8C2b,
5C5b u 8B2C. Ilpu aHayiu3e UIMPUHBI TOJUYHBIX CIOEB B THIIE Jieca
COCHSIK-OpYCHHYHUK HAOIIOaeM, YTO HanOOoJbIIas IUPHUHA TOJMIHOTO
ciost — 1,10 mm popmupyetcs npu cocraBe 8C2b. Hanmenpmast mmpuHa
rogugHoro cmos — 0,41 MM Qopmupyercs B HacaKACHHWH, TIne
npeobiamaer Oepesa, T.e. B HacaxiaeHumn 8B2C. Paznmma wmexmy
MIMPHUHOM ToandHbIX cioeB coctaBa 8C2b u 8b2C cocrasister 0,69 M.
B Tune neca COCHAK-4epHUYHUK CBEXHH B 15-TE€THHX €CTECTBEHHBIX
HAaCAXACHUSAX HauOOJbIIEHl MIMPUHONH TOJMYHOrO ciost oOiajgaer
npeBoctoif cocraa 8C2b (1,40 mwm). Haummenpmass e DIMpHHA
TOJUYHOTO cJosi HaOmoaanack npu coctaBe 8b2C (0,47 mm). Pazauna
MEXIy MIUPUHOW ToauYHBIX cioeB mpu coctae 8C2b m 8B2C
coctasteT 0,93 MM.

B Tune neca cocHAK-4YepHUYHUK BJIAXKHBIN B 15-I€THUX HaCaKACHUAX
HanOOIbIIas MIUPHUHA TOAUMIHOTO cios y apeBoctost 8C26 — 1,12 mm, a
HauMmeHbIas — B coctaBe 8b2C. PazHuua mexy Humu cocrasisier 0,7
MM. AHanu3upys IIHUPHUHY TOJUYHBIX CIOEB 15-IeTHUX HacaXIeHUH
COCHBI, MOJKHO C/IeNlaTh BBIBOJ, YTO HAWOOJbIIEH MHUpHHON 00nanaroT
npeBocton coctaBa 8C2b B Tune neca cocHAK-4epHUYHUK cBexuit (1,40
MM).

MoHO caenath BBIBOJ, YTO BO BCEX HCCIEAYEMBIX THIIAX Jeca
(COCHAKHM-OPYCHUYHHUKH, YEPHUYHUKH CBEXHE U  BIIAXHBIE) B
CMEIIaHHBIX IPEBOCTOSAX U3 COCHBI M Oepe3sl, 00JIee MUPOKHE TOANTHEIC
CJIOW JIpeBECHHBI COCHBI (POPMHUPYIOTCS B ApeBocToe coctaBa 8C2B6. B
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YUCTBIX KE COCHOBBIX JPEBOCTOSAX IIMPHUHA FOJIUYHBIX CJIOEB APEBECUHBI
COCHBI MEHbIIIE, UeM B JApeBoCcTosAX cocTaBa 8C2b.

IToxBosas UTOT, MOXHO CHIENaTh BBIBOJ, YTO HAUOOJIBINAS NIMPHHA
TOAMYHOIO CJIO0SI IPEBECUHBI COCHBI IPU COBMECTHOM IPOU3PACTAHUU C
Oepe3oii HaOmoZaeTcs B TUNE Jieca COCHSAK-OpYCHHYHHK.
CoOTBETCTBEHHO, TaHHBII THII jJeca B 3TOM Cllydae sBJseTcs HanOoiee
MIPOAYKTUBHBIM.
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JIAKOBBIE KOMITO3UIIUU J1JI51 IPEBECHBIX
MATEPHUAJIOB

JIr6apuna Upuna Baagumupornal, 3apy6una Anskesia
HuxoJsiaepHa?, UBaHKHH Amnapeit HukosaeBuy?

' TIAO «Cubyp Xonauar», Poccus
MpITHIMHCKUH (unuan MOCKOBCKOTO FOCY1apCTBEHHOTO
TEXHUYECKOTo yHuBepcuTeTa nM. H.O. baymana (HannoHaIbHBIH
HCCIIeI0BaTeIhCKIA yHUBEpCHTET), MockBa, Poccuiickas denepanms

E-mail: zarubina@mgul.ac.ru

Kniouesvie cnosa: 0}76666‘147—!0, noaumepbsl, 3auummnsvle NnoKpvbinusi,
()p@GeCHble mamepuaisl, 1AKOKpACoO4YHble mamepuaiibl

B crartee oOcyxkparoTcs NpUHOMNBL (OPMUPOBAHUS 3aAIIUTHBIX
MOKPBITUI JAPEBECHBIX MaTepHANIOB C HCIIOJIB30BAaHHEM INPHPOIHBIX U
CHHTETHYECKMX  moiuMepoB. [lokasaHa  B3amMOCBs3b  (DU3HMKO-
XMMHUYECKHX CBOWCTB MOJMMEPHBIX MaTEPUaJIOB U KauecTBa IIICHOYHBIX
MOKPBITHI JPEBECHHBI.

JlpeBecnHa COCTOMT NMPENMYIECTBEHHO W3 OPTaHNYECKHX BEIIECTB U
MOZIBEPTaeTCsl pa3pyLICHUIO T10J] BO3ICHCTBHEM pPa3IUYHBIX (PaKTOPOB
OKpYXaroIle cpeqpl, B TOM YHCI€ U MUKPOOPTaHU3MOB. 3alllUTUTh
JIPEBECUHY M COXPAaHUTh €€ €CTECTBEHHYIO KpacoTy MOMOTAloT Jaku. B
HACTOsIII[ee BpeMS Ha POCCHMCKOM pBIHKE MPEICTAaBICHBI JECSITKH
MPOM3BOIUTENCH JIAKOKPACOYHBIX MAaTEpPHaJoB M THICSYHM Mapok
Pa3NUYHBIX JIAKOB JUIi OTAEIKH JPEBECHHBI, KOTOPBIE MPUIAIOT
JEKOpaTHBHBIE  CBOIicTBA M 00ECNeYMBAIOT  IMPAKTHYHOCTh |
JIOJNTOBEYHOCTD U3/IENHNH.

Onnako crenuUUecKre CBOHCTBA M OCOOEHHOCTH CTPOCHUS
JPeBECHHBI YacTO TPEOYIOT NMPOBEICHNUS IOMOTHUTEIBHBIX HCIIBITAHHH,
CBSI3aHHBIX C COCTABOM JIAKOBBIX KOMIIO3MIMH, C METOAaMH HX
HaHeceHHss M T.A4. Kpome TOro, usydaercs BO3MOXHOCTb 3aMEHBI
CUHTETUYECKUX JIAKOB, PACTBOPUMBIX B OPIaHUYECKUX PACTBOPUTEIISX,
Ha JKoJorudecku Ooiyiee Oe3omacHBIe HATypajbHBIE Macia M JaKU Ha
BOJIHOW OCHOBE.

s uccnenoBanns ObUTH BRIOpAHBI CHHTETHYECKHE M HATypalbHBIE
JaK¥,  pPacTBOPHMBIE B  OPTraHMYECKHX  PACTBOPHUTENIAX U
BOJIOpa3z0aBiIsieMble KOMIO3WIMH, a TaKXKe MOKPBITUS C Pa3IMIHBIM
TUIIOM  IUIEHKOOOpa3zoBaTelst pa3sHOM XuMu4deckod mpuponsl. [lo
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pe3yiabTaTaM CPAaBHUTCIBHOI'O0 aHajln3a HCCICAYEMbIX HOKpLITI/Iﬁ ObLI
CACJIaH BBIBOJ, YTO MCIIOJIbB30BAaHHUC BOI[Opa36aBJ'IHeMI)IX n BOJAHO-
JAUCTICPCUOHHBIX KOMHO3I/IHI/II71 JIaKOKPACOYHOT'O HAa3HA4YCHUA, a TAKIKC
HaTypaJibHBIX MaceJl M BOCKa IO3BOJIAECT MOJY4YaTb HOBCPXHOCTU
BBICOKOTO KauecTBa. Mx NPUMCHCHHUC CHHKACT IMOXKApOONACHOCTH U
TOKCUYHOCTH IPOMU3BOACTBA IO CPABHEHUIO C JIAKAMHU Ha OPTaHUICCKUX
pactBopuTenax. Kpome Toro, mpu HaHeECEHMM Macja Ha MOBEPXHOCTb
APEBECUHBI, €€ TIOPBI OCTAKOTCA OTKPBITBIMHU, W IIOKPBITUE «ABIIINAT.
[peBecuHa — HaTypalbHbI MaTepual U I €€ OTACIKU CIENYET
HCIIOJIB30BaTh IIPUPOJIHBIE SKOJIOTHICCKHU 0Oe30macHbBIE COCTABEI.
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UCCJIEJOBAHUE 3ABUCUMOCTH TEIJIOTBOPHOM
CIIOCOBHOCTHU TOPPE®OUIIUPOBAHHBIX IIEJUIET OT
ITAPAMETPA ’KECTKOCTH PEXKUMA OBPABOTKHA

Maxapenko Imurtpuii Cepreesuy, I'opoaues H. M., Ko3naueen
HBan AnexceeBrn4

WucturyT Temno- u maccooomena nmenu A.B. JIeikoBa HAH Benapycy,
MuHck

E-mail: dmitriy.makar.95@mail.ru

Knioueevte  cnosa:  moppegurayus, mepmomooupurayus,
HU3KOMeMNepamypHuili RUPOU3, KpUMepull HCECMKOCMU, OpesecHble
neniemul

ToppedurrpoBaHHbie ME/UIETHI SIBIAIOTCS HAU00JIEE COBEPIICHHBIM
BUIOM OHOTOIUIMBA. B HacTosiee BpeMs BEACTCS MOMCK ONTUMAIbHBIX
Croco0OB TMONYYCHHS JTOTO TOIUTMBA W3 PA3NUYHOTO CHIPhI —
JPEBECUHBI, COJIOMEI, TOp(a, TBEpABIX OBITOBHIX 0TX0mOB. lllmpokoe
pacrpocTpaHeHHE 3TOTO BHJIA TOIUTBA CICPKUBACTCS HU3KOM TEIUTOTOM
cropanus. OQHUM W3 IyTEH MOBBIIICHUS TEIUIOTH CTOPAHUS IPEBECHBIX
TOIUIMBHBIX ~ TPaHYN  SBISACTCS  HU3KOTEMIICPATYypHBIH  MHPOIH3
(toppeduxanust). [losToMy akTyanbHOW 3amadeil sBIsSETCS pa3paboTka
METOAUKH, KOTOpas MO3BOJIACT OINPCACIUTL 3aBUCUMOCTH Kadye€CTBa
TOIIJIMBA OT PEXUMHBIX ITAPaMETPOB TEPMHUUECKON 00pabOTKH 1 CBOHCTB
CBIPbS.

B mpencraBieHHoW paboTe TpemioKeHa Takas — METOAMKA,
OCHOBAHHAs Ha HCIIOJIb30BAaHUM TaK HA3bIBAEMOTo (haKTOpa >KECTKOCTH
peXnMa, aHAJOTHYHOTO KPUTEPHUIO KECTKOCTH R, KOTOPBI IPUMEHSIOT
B TEXHOJIOTHH TUPOITN3a JPEBECHHBI JJIS OIICHKU CTETICHH ITPEBPAICHHS
B X07I¢ (PH3UKO-XUMHUYECKUX MPoLieccoB. Kpurepuii 5keCTKOCTH OCTPOCH
Ha OCHOBEe (QOpMyIbl AppeHHyca B MPEONOJIOKCHUH TOMOTCHHOM
peaknMu HyJIeBOrO MOpsAKa JUIs JOCTaTOYHO Y3KOro [JHara3oHa
TEMIIepaTyp, YTO IO3BOJISICT BBECTH TEMIICPATYPHBIH (PAKTOP w, KOTOPHIH
HUMECT CMBICI BCJIWYUHBI TIOBBIIICHUA TEMICPATYPhI O6pa6OTKI/I,
MO3BOJISIONIEH YMEHBIINTh BpeMsi 00paOOTKH B e pa3 0e3 M3MEHEHUs
addexra. Jlns onpeneneHus TemmepaTypHoro (akropa HEOOXOIMMO
ONPECACIINTD OHEPIUro aKTHBallNN peakunun Ppas3IoXKECHUA. ITo
VIOPOIICHHOW METOJHMKE METOJOM H30TEPMHUYECKOTO HarpeBa Oblia
OTIpeieNieHa YHEPTHsl AKTHBALUH C MTOMOIIBIO TAaHHBIX 00 yOBLIM MacChl
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OpU  pa3ioKeHUM Marepuaia B My(ernpbHOH meud mpH 3aJaHHBIX
TeMmneparypax. BeuUl MOCTpoeH TeMrepaTypHbIi ()aKTop, BXOIAIIMNA B
KpUTepuid JKECTKOCTHU pexuma TEPMHUUECKON 00paboTKH.
IIpennonaraercs, YTO 3aBUCUMOCTh IOTPEOUTEILCKAX CBOWCTB OT
KPHUTEPHS )KECTKOCTH PEKUMA MOXKET OBITh UCIOIB30BaHa I MOI00pa
PSXUMHBIX TapaMEeTPOB TEPMHUYECKOH 00pabOTKH A YHpPaBISIEMOTO
W3MEHEHUS TMOTPeOUTENFCKUX CBOHCTB 00pabaThIBaeéMOro MaTepuaia

P IPOM3BOACTBE TOPPEPHUIIMPOBAHHBIX MEJUIET H TEPMOMOANDUKAIINN
JPEBECHHBI.
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OCOBEHHOCTH JUHAMMWKHU POCTA JINCTBEHHUYHO-
EJIOBBIX JIECHBIX KYJIBTYP

MaunkoB Anexcanap HukonaeBuu

Wucturyt necosenenus PAH, c. Ycnenckoe, MockoBckasi 00J1acTh,
Poccus

E-mail: klevenivo1988@mail.ru

Knrouegvie cnosa: ounamuxa, 1ucmeeHHuyd, eb, eCHble KYIbmypbl,
Kapn ®panyesuu Tiopmep

O0pa3uoM Juist pa3BUTHS HUPPOBOI SKOHOMUKH B JIECHOM KOMILIEKCE
SBIISICTCA CHCTEMa JIECOYIIPABICHUS U JICCOBOCCTAHOBJICHHUS 3aJI0)KEHHAs
necoBojoM-kiaaccukoMm Kapnom @pannesundem Tiopmepom B XX Beke.
OOBEeKT HccleNoBaHUN — HCKYCCTBEHHOE HACaKIEHHE CMEIIaHHBIX
JIECHBIX KYJIBTYp JIMCTBEHHHMIBI U enu, co3faanHbix K.®. Topmepom B
1863 r. mnyréM NOCAaAKW [JBYXJETHUX CESHLEB JINCTBEHHUIIBI
eBpPOIEICKON CyJEeTCKOr0 MPOUCXOXKICHHUS U TPEXJICTHUX CESHIICB
MECTHOM €111 €BPONENCKOM.

XapakTepHOH OCOOEHHOCTBIO JIMCTBEHHWYHO-EJIOBBIX  KYJIBTYP
ABJISIETCS JMIUPYIOIIEE IPEUMYIIECTBO JIMCTBEHHHUIBI HE TOJBKO IIO
3HAQYEHHSM CPEIHHUX BBICOT U JWAMETPOB, HO M IO MPOJYKTUBHOCTH.
MakcumasbHBI 3amac y JIMCTBEHHHMIBI, KaK OCHOBHOTO KOMIIOHEHTA
HACaXKACHUs, ObUT 3a(UKCHUPOBAH B BO3pacTe 143-X J€T M COCTaBHJI —
1318 m%ra. Enbp wu3HauanbHO OTCTaBaja B POCTE MO BHICOTE OT
nucTBeHHHUIBL. OfHAaKo, B OTIMYHE OT €M BTOPOTO fApyca, POCT IO
BBICOTE OBUT CTAOMILHO CUHXPOHEH (0co0eHHO B Bo3pacte 50-110 ner)
M0 OTHOLICHHIO K II0JIOTY JIMCTBEHHHIBL. B 11e710M eb, KaKk KOMITOHEHT
HCKYCCTBEHHOTO JICHAPOIIEHO3a, TMIOJIO>KUTENBEHO YKpersiia
BEPTHKAIBHBIN MPOGHIH HACAKICHNUS.

3amocnennue 15 geT Npon301uIo CHIDKEHNE TEKYIETO MIPUPOCTA, KaK
MO BBICOTE JIMCTBEHHUIBI, TaK M 10 aAuamerpy. [Ipudém mo cpemHemy
JIaMeTpy OYeHb CYIIECTBEHHO: 110 CpaBHEHMIO ¢ nepuoxoM 1997-2004
rT. B 4,4 paza. Texymuii IpupoCT 1O 3amacy CTBOJIOBOH JPEBECHHEI 3a
nocnennue 15 nmer cran orpunarensHeiM (-1,47 Mm% B rox). Beé aTo
CBH/ICTEIILCTBYET,  YTO  JIaHHOE  HCKYCCTBEHHOE  HAacaXIeHUE
JIMCTBEHHUIIBI BCTYNWIIO B (ha3y pacnaaa. OTnaj IepeBbeB JIMCTBEHHUIBI
nAET KaK IO HU30BOMY, Tak M II0 BepXoBOMY xapakrepy. IlocnenHuii
NPOUCXOJUT TPH CHIIBHBIX, M TeM OoJiee, yparaHHbIX BeTpax,
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BBI3BIBAIONINX BBIBAJ XOPOIIO PA3BUTHIX, HO 0OJIee BBICOKHX JICPCBBEB.

DTOMy MpOLECCY CIOCOOCTBYET HEraTUBHAS NEATEIBHOCTh TPYTOBUKA
[Beitnuna.

Takum 00pa3oM, THIl JIUCTBCHHUYHO-CIOBBIX JIECHBIX KYJBTYP C
MOHW)KCHHOW TYCTOTOW TMOCAJKH CIOCOOCTBYeT (HOPMHUPOBAHUIO
BBICOKOIIPOU3BOJUTENBHBIX ~ HACaKIEHUM, JOCTUIAIOIIMX  3amaca
CTBOJIOBOM IpeBecuHsl cBbiie 1000 M3/ra.
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JTAHAMHMKA ECTECTBEHHOI'O BO3OFHOBJIEHUS
JIMCTBEHHUIIBI 3A 12-JJETHUM NEPUO/I B HUKOJIbCKOM
JIECHOM JTAYE

Meabnuk JIo60oBb IleTpoBHa

WucturyT necosenenus PAH, c. Ycenerckoe, MockoBckasi 0071acTsb,
Poccus

E-mail: lyubov.melnik.93@mail.ru

Knroueevie cnosa: ecmecmeenHoe 60300HO6IEHUe, OUHAMUKA,
npocmas ceeacas cyoops, Huxonvckas necnas daua, lloomockosve

Jns  ycnemHoro pasBuUTHsS LU(PPOBOH 3KOHOMHKH B JIECHOM
KoMmIiekce Poccuum TNEpBOCTENIEHHOE 3HAYEHHE HMEET 3KOJIOTHA
B0300HOBIeHUs jeca. Ilogpoct, make eciy OH HE HCHONb3yeTcsd Ui
JIECOBO300HOBIICHHUS, BCET/Ia TOKA3bIBAET YCTOMYMBOCTh M KH3HEHHOCTh
JPEBECHBIX IMOPOJ, OCOOSHHO 3TO BaXKHO UIA MOPOJ MHTPOIYICHTOB,
OIHOW W3 KOTOPBIX Ha Pycckoil paBHHHE, SBISIETCS IJUCTBEHHUIIA
(TumodeeB, 1965). B ycmomax Il[énkoBckoro y4eOHO-OMBITHOTO
Jlecx03a JIMCTBEHHHIIA EBPOICHCKas ILEHHAs MOpoja, IMMOKa3bIBAOIIas
BBICOKYIO ITPOAYKTUBHOCTH U ycToH4unBOCTh (MenpauK, Kapaces, 2005).

HccnenoBanus ~ AMHAMHUKH ~ €CTECTBEHHOIO BO300HOBJICHUS
JIMCTBEHHHIIBI €BPONEHCKOM mpoBoauinck B iepuox ¢ 2007 mo 2018 rr.
B 2007 roay, cpeau yu4TEHHOTO CamMOCEeBa, HAHOOJBIIUM KOJIUYECCTBOM
ObLTa mpeicTaBiieHa eib 26,8 ThIC. IIT./Ta, 3aTEM CJIeI0BaIu cocHa — 24,5
TBIC. IIT./Ta, TUCTBeHHUIIA — 21,6 ThIC. 1IT./Ta, ocuHa — 4,0 u 6epéza — 3,1
ThIC. T./Ta. B 2012 1 2015 rr. mociie BHIMOJIHEHHS CIUIONIHBIX YYETOB,
MIPOBOIMIINCH PYOKH yX0/1a 32 XBOMHBIMH TIOPOIaMU.

3a mepuon HaOMIOOCHHN, CpEeIHEe KOIHYECTBO JHMCTBEHHUIIBI
COKpATHJIOCH IIOYTH B YeThIpe pasza, ¢ 21,6 mo 5,5 Thic. mr./ra, mpu
MHUHUMaJIBHOM 3HaueHuu 400 mr./ra 1 MakcuMaibHOM 16,8 ThIC. mIT./Ta
Ha ONBITHBIX cekiusax. [lo nmanueiM yuéta 2018 1., ecrecTBeHHOE
BO300HOBJICHHE JTMCTBEHHHIIBI HAnOOJIee YCIICIIHO IPOXOANT HA CEKIIUH
b —27,8% B coctaBe, cpennee xonmmdaectBo — 10,7 ThIC. mIT./Ta.

ITo nanHBIM y4éTa, BRIMOJHEHHOTO B 2018 T'. KOMMYECTBO IO TOPOIaM
MpEeACTaBICHO cienayommM obpasom: emb 16,1 TeIC. mmT. /ra,
JIMCTBEHHHIIA — 5,5 ThIC. IIT. /Ta, OCTadbHbIe — MeHbIe 2,0 ThIC. IIIT./Ta.
B menom, coctaB ecTecTBEHHOTO BO30OHOBIICHHS HA MPOOHOH IUIOIAAH
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— 6E2JI1B1P+Oc+C en. B, npu KOJIWYECTBEHHON XapaKTEPUCTHKE —
27,8 TBIC. IIT./TA.

JuHamMuKa ecTeCTBEHHOTO BO30OHOBIIEHHUSI MOKA3bIBAET, YTO MOCTE
MPOBE/ICHUS JIBYX NMPHUEMOB pyOOK yxoa Ha OOBEKTE HCCIEIOBaHUM,
HAOJFO/TaeTCsl TMOSIBJICHUE CaMOCEBa €I TOJ OCHOBHBIM IIOJIOTOM,
JICTBEHHHIIA EBPOTICHCKAsT COXPAHSIET BTOPHIC TO3UIIHH.
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JTAHAMMKA JIJECHOI'O ®OHJIA HUKOJIbCKOM JECHOM
JIAYM 3A 130-JIETHUM IEPUO]]

Menbnnk Ierp I'puropnesua’?, Bponckas Aaia Muxaiiiopna?®

MprTumunckuii Gpuinan MocKoBCKOTO FOCYAapCTBEHHOTO
TEXHUYECKOTo yHuBepcuTeTa nM. H.O. baymana (HannoHaIbHBIH
HCCIIeIOBaTeIhCKIA yHUBEpCHTET), MockBa, Poccuiickas Denepanms
2 WucturyT necosenenus PAH, c. Ycenerckoe, MockoBckasi 001acTs,
Poccns,

3 BMG TRADA Certifiering AB, Géteborg, Sweden

E-mail: melnik petr@bk.ru

Knwuesvle cnoea: Ounamuxa, JecHou  QOHO,  B03DACMHAS
cmpyxkmypa, Huxonvckas necnas daua, [loomockogve

Huxkomnbckas necHast naua B [1[EnMKOBCKOM yueOHO-OIBITHOM JIECX03€
MpeACTaBIsIeT co00i yHUKaJIbHEHIINH JICCOBOACTBEHHBIH OOBEKT H
MOJXET CIYKATh O0pasloM s pa3BUTHSA OU(PPOBOH SKOHOMHKH B
JIECHOM KOMIUIeKce. baromgapsi coXpaHUBIIMMCS TAHHBIM TTPOBOIUMBIX
JIECOYCTPOMCTB, yOAIOCh BBIIONHUTH PETPOCHCKTHBHBIA  aHAIH3
JTUHAMUKH JecHoro (orna Hukonpckoit mecHol gaun ¢ 1872 1. mo 2004
r., KOTOpPBI TIOKa3pIBa€T, 4YTO TMEPBOHAYAIBHO Mpeodiaganu
MSATKOJIUCTBEHHBIE TOPOJBI, €1b U COCHA 3aHUMAlld BTOPOCTENIEHHBIC
no3unuu. biarogaps npaBUIbLHOMY BEICHHIO JIECHOTO X03sHCTBa, K 1954
. U TI0 HacTosIIee BPeMsl XBOWHBIC 3aHMMAIOT Mpeobianaiiee MeCcTo
(Mep3nenko, MensHEK, 2015).

ITopomusrii cocraB necoB Hukombckod jecHoil mauum Ha 74,5%
MpeCcTaBiIeH XBOMHBIMU U Ha 24,9% MATKOJUCTBEHHBIMU IMOPOJAMH,
npuuém 3a 10-1eTHU neproa 10Jis MOCIEAHUX yBeJIndmiach Ha 2,9%, a
TUTOIA/Ib, 3aHUMaeMasi XBOHHBIMH MTOPOJJAMH, 33 3TO BpEMsI COKpaTHIIach
Ha 119 ra. Haumnaas c¢ 1974 roma, HaOmomaeTcs HEYKIOHHOE
yMEHbILIEHUE IJI0UIa/Iel, 3aHMMaeMbIX COCHOM, 3a 40-JIeTHUI epro oHa
ymenbimnnack Ha 150,7 ra wiu Ha 16,5%, 4TO SIBIIsSIETCS CIENCTBUEM
MIPENMOYTEHUS €M KaK TJIaBHOW MOPOJBI B JIECOKYIBTYPHOU MPAKTUKE
[[IénxoBCcKOTO YIeOHO-OMBITHOTO Jiecxo3a. JlecoycTporictBoM 1994 roma
3a¢ukcupoBano Toibko 0,4 Ta MOJOTHSIKOB COCHBI | Kiacca Bo3pacra,
XOTS HMX PE3KOe COKpalleHWe, MOouTH B 3 pa3za, OTMEYECHO elie NpH
necoyctpoiictBe 1984 roxa. [Tnomane enpbHUKOB 3a 20-JeTHUN TIEPHO
cokparuiach Ha 119 ra, wmu Ha 8,7%.
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B nuHaMuke BO3pacTHOW CTPYKTYpPhI XBOWHBIX JIGCOB HAOIIIOACTCS
ACUMMETPUYHOCTh pACIpENeNieHUs] IPEBOCTOEB COCHBI MO TpyIMIaM
BO3pacTa, MOJIOAHIKU 3aHUMAIOT 2,7% Miomanu, CpeIHeBO3PaCTHBIE —
6,1%, npucneparomue — 13,0%, crmenble u mepecroiinbie — 78,2%.
Bo3spactHas cTpykTypa €IbHHUKOB Jydlle: MOJOAHIKH 3aHUMaroT 21,6%
TUTOIIAAH, CpeaHeBo3pacTHEIE — 9,1%, nmpucnesaromue — 18,9%, cremnsie
u mepecroitapie — 50,4%. HeraTWBHBIMH OCOOCHHOCTSIMH ITWHAMHKH
XBOMHBIX mNOpoJ Hukonbckol necHOW IauW, SIBISETCS COKpALLEHHUE

IUIOIAAX MOJIONHSKOB W YBENMYEHHE CIIENBIX M IepPecTOHHBIX
HaCaXICHHIA.
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®OPMHUPOBAHUE MO3JIHEN JPEBECUHbI COCHBbI B
JECHBIX KYJbTYPAX PA3HOM I'YCTOTbI IIOCAJIKH TO/T,
BJIUSAHUEM 3ACYXHU

[IepeBaJmBa EBrenus AJIeKCﬂHleOBHa

WucturyT necosenenus PAH, c. Ycenerckoe, MockoBckasi 0071acTsb,
Poccus

E-mail: perevalva.evgenija@rambler.ru

Knroueevie cnosea: nos3owsas Opesecuna, 3AcyXd, COCHA, JleCHble
KYAbIMYpbl, NPOCMAas ceexcas cybops, eycmoma nocaoku

3aJOroM YCIEIIHOTO pa3BUTHSI LU(POBOH SKOHOMHUKH B JIECHOM
KOMILJICKCE SIBIAETCS MOTy4eHHe KaueCTBEeHHOM npeBecuHbl. O TOM, 4TO
MIOTOJTHBIE YCJIOBHSI CKa3bIBAIOTCS HA MIPUPOCTE JPEBECHBIX MOPOJ, OBLIO
m3BectHO B XIX Beke (bekeros, 1868). HambGonee oTuérnuBo Takue
M3MEHEHHS MPOSIBILIIOTCS B KpailHe 3acylnuinBble nepuonsl. [losTomy
HaMm# ObLa MOCTaBJCHA 3a/lada BBIABHUTH MociencTBUA 3acyxu 2010 u
1972 r1r. Ha pe3ynbTaThl KaMOWANBHBIA [ESTETHHOCTH COCHEI,
MPOM3PACTAIONIEH B JIECHBIX KYJIbTYpax, CO3JAaHHBIX PAa3HOW T'yCTOTHI
MOCAJIKH.

B xagecTBe 06beKTa HCCIeIOBaHUH OBIITH B3SITHI KYJIbTYPBI COCHBI [V
KJlacca BO3pacTa, IPOU3pacTaroIine B MPOCTOi cBexelt cybopu (B2) Ha
teppuropun CepeOpsHOOOPCKOTO OMBITHOTO JecHu4YecTBa MHCTUTyTa
necoBenenus PAH.

3acyxa 1972 rona Hadanace eime B mpouecce (popMupoBaHUs paHHEH
JPEBECHHBI, OJHAKO HauOojiee CHIBHO OHA CKa3ajlach Ha MO3THEH
npesecuHe. Pannss apesecuna mortepsuia 25,4 u 31,4% Ha npoOHBIX
IUIOIIA/ISIX C TYCTOTOW MOCaiku § w 32 THIC.IIT./Ta, 32 UCKIFOYCHHEM
BapuaHTa C TYCTOTOM ITOCaAKK 2 THIC.IIT./Ta, T/Ie MPOU3O0IUIO HE TOJIBKO
BOCCTAHOBJIEHHE, HO W YBEJIMUYCHHE LIMPHWHBI PaHHEH ApPEBECHHBI Ha
10,7%. HauGonpliee yMeHbIICHHE MO3IHEH NPEBECHHBI HA OOBEKTE C
rycToToi nocaaku 32 Teic.mt./ra — Ha 18,5%.

Bmmsane 3acynuusoro 2010 roga nposiBuiiock Ha cineayromem 2011
roxy. Oco0eHHO OTYETIIMBO TO BHIHO B KYJIBTYypax ¢ TYCTOTOW MOCAAKH
8 1 32 teic.muT./ra. B 2010 rogy mporeHT paHHei ApEeBECHHBI Ha MPOOHBIX
TUTOIIA/ISIX C TYCTOTOH mocaaku 8 u 32 THIC.IIT./Ta yMEHbIIMICSA — Ha 12,7
1 5,9%, 3a UCKITIOYeHHEM TTPOOHOH TUIOIIAIU C TYCTOTOM IMOCAJKH 2 THIC.
IIT./Ta, TAe MPOM30ILI0 yBenudeHue Ha 1,5 %.
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Takum 00pa3oM, 3aCyIUIMBEIC TO/IbI HAN0OJIEE CHIILHO CKa3bIBAIOTCS

Ha UIMPUHE TOAWYHOIO CJOS B JIECHBIX KYyJIbTypax C IOBBIIIEHHON

ryCcTOTOM rmocasaku (8 1 32 ThIC. IIT./Ta), HACAXKAEHHS C TYCTOTON NOCAIKU
2 THIC. IIT./TA YCHICITHO BOCCTAHABIMBAIOT IIIMPHHY TOJJUYHOTO CJIOSL.
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MOINPUIINPOBAHUE JTPEBECHUHBI
HAHOKOMIO3UTHBIMHU COCTABAMM

IHokposckas Enena HukosnaeBHa

HauvonaneHeli uccinenoBarenbckuii « MOCKOBCKHI roCy1apCTBEHHBIN
cTpoutensHbId yHUBepcuTeT» (HUIY MI'CY), Poccns

E-mail: elenapokrovskaya@bk.ru

Knroueevie cnosa: Opeeecuya, MOdud)uKClLﬂ/lﬂ, HAHOKOMNO3UNHbLIE
cocmaenl, yeeiudyernue npoivHocmu, 02Hecmoﬁi<ocmu, 8000CmMolKOCMU

B HacTosmee BpeMs IpU CO3MaHUM HOBBIX ITOJIMMEPHBIX
CTPOUTENIBHBIX MAaTEPUAJIOB BCE Yallle UCIOIb3YIOTCS HAHOTEXHOJIOTHH.
OnHUM M3 HAaHOPa3MEPHBIX MOAU(DHKATOPOB SIBISIOTCS YIIIEPOJHbIE
HanoTpyOku (YHT). Brmtouenne YHT B 3amuTHBINA COCTAB MOBBINIACT
HECYIyI0 CHOCOOHOCTh JIEPEBOKOMIIO3UTHBIX OalloK. Y BEIUYEHUE
OTHECTOMKOCTH, BOJOCTOHKOCTH u OmocToitkocTn npu
MOIU(HUIMPOBAHNH IPEBECHHBl HAHOKOMITO3UTHBIMH COCTAaBAaMH HE
UCCIieIoBaHO. BaxHeIM TpeOoBaHWEM MOIM(PHUKANNN IPEBECHHBI
SBIISICTCS HEOTYIIICHHE e¢ YTsDKeNeHus. B nanHoi paboTe pa3paboTaHsl
HAaHOKOMITO3UTHBIC COCTAaBBI U IOBEPXHOCTHOTO MOIU(DHUIINPOBAHUS
JPEBECUHBI C CO3JAaHHEM KOMIUIEKCHBIX 3aIlUTHBIX CBOWCTB, YTO HE
TIOBBIIIACT MACCY APEBECHBIX KOHCTPYKITHH.

B kauecTBe HaHOpa3MepHbIX MaTepHasioB ucnojb3oBaiuch YHT u
HaHOPa3MEPHBIM 30JIb KpeMHe3eMa, KOTOpPbIe BKJIIOYAIHCh B COCTaB
COHIBMYEBOTO  MOKpHITHSA.  llepBeIM  ero  cioeM  SABISUIOCH
tdbochopoprannueckoe coeaunerne (D®OC), a BTOpHIM clIOEM —
HaHopasMmepHble  YHT  wnmm  30;mp  kpemenesema.  U3ydenue
MOBEPXHOCTHOTO CJIOS MOIM(DHIIMPOBAHHOKN APEBECHHBI IPOBOIIOCH C
TTOMOIIIBIO JIBYXJIYYEBOTO 3JIEKTPOHHOTO MHKPOCKOTIa
DualBeam.Pa3paboTaHHoe MOKpHITHE TEPEBOIUT OPEBECHHY B pa3psia
TPYAHOTOPIOYMX  MAaTepHaloB  C  BBICOKOM  BOAOCTOHKOCTBIO,
OMOCTOMKOCTBIO W TPOYHOCTHIO. Mcronb3oBaHME STHUX ITOKPHITHHA
SABISCTCA  NEPCHEKTHBHBIM  IPH  PAa3BUTUHM  MHOTO3TaXKHOTO
JIOMOCTPOCHHUS.
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COBEPHIEHCTBOBAHME CUCTEMBI OXPAHBI JIECOB OT
ITOKAPOB HA OCOBO OXPAHSIEMBIX ITPUPOJHBIX
TEPPUTOPUAX

IIposun Kupunn Hukosaesuy

WucturyT necosenenus PAH, c. Ycenerckoe, MockoBckasi 0071acTsb,
Poccus

E-mail: les.k91@mail.ru

Knroueevie cnoea: oxpana necos, nodicapvl, 0codo oxpansemvie
nPUpOOHble MePPUMopUU, 3aN08eOHUKU, HAYUOHATIbHbIE NAPKU

YcnemHoMy mepexony K HHAGPOBOH 3KOHOMHUKE CIIOCOOCTBYET
HaJle)KHasl CHCTeMa OXpaHbl JECOB OT IMOXKapoB. B cooTBercTBHH C
JlecHBIM KOZmEKCOM Bce Jieca Mmojuiexar oxpaHe. OxpaHa J€COB OT
M0KapoB BKIIIOYAET B ce0s BHIIIOJIHEHNE Mep TT0XKapHOH 0€30MacCHOCTH 1
TYIIEHHE T0XXaPOB B JIECaX.

Ha teppuropun Poccun cozmano 310 0co00 oXxpaHsIeMbIX TPUPOIHBIX
Teppuropuii henepansHoro 3HaueHs (nanee — OOIIT), B Tom uncire 110
3alOBEIHUKOB, 56 HAIMOHAIBHBIX MapkoB, 60 TOCyZapCTBEHHBIX
NPUPOJHBIX  3aKa3HUKOB, 17 MaMATHUKOB mpupoasl U 67
JICHIPOJIOTHYCCKUX MapKOB M OoTaHMuYecKuX caaoB. OOIas Imiomanb
3emenb, 3aHaThiX OOIIT, cocTaBnsgeT 71,6 MiIH. ra.

Bmecte ¢ Tem, €XErogHO OCTaeTcs BBICOKHH YPOBEHB YTPO3bI
BO3HHKHOBEHHS JIECHBIX IMOXKapoB Ha Tepputopun 3emens OOIIT, rae
OOMTAIOT yHUKaIbHbIE BHABI JKUBOTHBIX M pacTeHHil. Ocolyro
aKTyaJIbHOCTh 3Ta CHTyalus npuoOpena B balikanbCkol HpUPOIHOIM
Tepputopud W B Amypckoir oOmacta. Ilo pmamHEIM  DBY
«ABnanecooxpana», B 2019 ronmy Ha Tepputopun  OOIIT
3apeructpupoBaHo 170 JiecHBIX MOKapoB Ha uiomanu 22,9 teic. ra. s
cipasku B 2018 roay Ha 3emursix OOIIT Bo3HHKI0122 JecHBIX OXkapa Ha
wromtaau 6osiee 100 ThIC. Ta.

[Ipu sTOM, B HacTosIIee BpeMs, OTBETCTBEHHBIN (peiepaabHbIi OpraH
WCTIONIHUTENIFHON BJIACTH, 32 TYHICHHWE JIECHBIX IOXApOB Ha 3EMILIX
OOIIT denepanbHOTO 3HAYEHUS, HE ONpEICIeH. AJIMHHUACTPAIUH
OOIIT gmecTBYIOT MO cOOCTBEHHOMY ycMoTpeHHIo. Kpome Toro, Ha
(emepasbHOM YpOBHE HE YTBEPXKACHBI HOPMATHBBI 00ECIEUEHHOCTH
agmuaucTparmit OOIIT cumaMu moXapoTyIIeHHS, TOKapPHOW TEXHUKOH
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U 000pyIOBaHUEM, MPOTUBOIMOKAPHBIM CHAPSDKCHHEM W HHBCHTAPEM,
VHBIMU CPEACTBAMU MPEAYNPEKACHUSA U TYLICHHUS JIECHBIX MOKapOB.

VuuteiBas, uto Tepputopuu 3eMens OOIIT, BxmouaroT B cebs

pa3inyHble  OCOOCHHOCTH  CICIMANIBHOTO  OXPAaHHOTO  PEXKMA,

MPUPOHBIC TAHAMA(PTEI, @ TAKXKE B IEIIIX COXPAHCHUS PACTUTEILHOTO U

JKABOTHOTO MHPA, YHHUKAIBHBIX 3KOJIOTHYECKHX CHCTEM HEO0OXOAHMO

pa3paboTaTh ykazaHHbIe HOpMaTHBHI, 1 kaxaon OOIIT ¢ ygerom ee

JIECOPACTUTEIBHBIX, KIIMMAaTUYECKUX U NOKAPOOIACHBIX YCIOBUH.
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HEKOTOPBIE BOITPOCBI MEXAHU3ALIUN
JIECOXO03AMCTBEHHBIX PABOT B POCCUH

Ipoxopos Jleonna Huxonaernu®, Koros Anexceii
AJIeKcaHIIpOBl/I‘lz, MMagpun AnaToJmii Anexcanuponnqz
1000 «Jlecunsecty», Poccus
MpITHIMHCKUH (unuan MOCKOBCKOTO FOCY1apCTBEHHOTO
TEXHUYECKOTo yHuBepcuTeTa nM. H.O. baymana (HannoHaIbHBIH
HCCIIeI0BaTeIhCKIA yHUBEpCHTET), MockBa, Poccuiickas denepanms

E-mail: shadrin@mqul.ac.ru

Knrwoueevle cnosa: mexaHusayus JeCOX035UCMBEHHbIX pa60m,
I’lp06ﬂ€Mbl ompaciu, nepcnekmuesvl paseumust, cucmema mexHono2uil u
MAaAWUH, cneyuailbHoe eCOX035UCMBEHHOE MawuHocmpoernue

B pabore npaH aHamuM3 TEXHUYECKOH OCHAIEHHOCTH JIECHOTO
x03siicTBa Poccum, COBpEeMEHHOTO COCTOSHHS pPBIHKA MaTepHaIbHO-
TEXHUYECKHAX PECYPCOB B JIECHOM XO3SHCTBE M pa3paboTaHa CHCTEMa H
MOJIENTb TIPOTHOZUPOBAHUS PAa3BUTHUS PHIHKA MaTePHAIbHO-TEXHUICCKAX
PECYPCOB U TPEAIOKEHBI KOHKPETHBIC ITyTH TEXHHYECKOTO OCHAIICHHUS
OTpaciM Ha AANbHEHIINNA NEPHO,.

YkazaHbl TPUYUHBI, CACPKUBAIOIINE PA3BUTHE JIECHOTO KOMILIEKCA,
3TO:

L4 HCI0CTAaTOYHaA MHHOBAaIlMOHHAasA u HHBCCTUIIMOHHAA
JACATCIBbHOCTH B ICCHOM KOMIIJICKCE,
L4 HCCOOTBCTCTBUC pa3BUTUA pOCCHﬁCKOFO JICCHOT'O

MAaITMHOCTPOEHUS 3a7auaM Pa3BUTHS JIECHOTO KOMILJIEKCA;
® HU3KHHA YpOBEHb pAa3BUTHUSA IIPOHM3BOACTBEHHON TOPOIKHO-
TPAHCIOPTHOM M CONMANBHON HHGPACTPYKTYPHI;
e  KaJIpoBBIC MPOOIEMBI, 00YCIIOBICHHBIC HU3KOH 110 OTHOIICHHIO
K IPYTUM OTPACIIsiM OIUIATOH Tpyaa paboTarommX.

ABTOpBI IpeJIaraloT KOHKPETHBIE MEPOIIPUSITUS B YBsI3Ke ¢ JIeCHBIM
KOJICKCOM, W3MEHHUBIIMM HWHCTUTYIIHOHAIBHYIO Cpeay [Uis BCeX
YYaCTHUKOB JIECHBIX OTHOIICHHMH.

Cpeny KOHKPETHBIX MEPOMPUSATHH JUISI TEXHOJIOTHYECKOTO U
TEXHUUYECKOTO TIEPEOCHAIEHUS JIECHOTO XO3SHCTBAa Ha BCEX YPOBHAX
SIBIIIETCSL Pa3pabOTKa TEXHWYECKOW TIOJMTUKH OTPacid M CO3JIaHuE
CIIEIUAIIBHOTO ~ JIECOXO3SIICTBEHHOTO  MAIIMHOCTPOCHWsT Ha  0ase
npeiaraemMorr  «Cuctembl TexHoyormii u  MamuH (CTM) s

120


mailto:shadrin@mgul.ac.ru

International Symposium «Forest complex in the digital economy».

Mytishchi, Moscow region, Russia, December 2-5, 2019.

KOMIUIEKCHOM ~ MEXaHHW3allMd JIECHOTO XO3SHCTBA W  3alllUTHOTO
JIECOpa3BEICHUS B PHIHOYHBIX YCIOBUSIX).

B crathe ykaspIBacTCs Ha HEOOXOIUMOCTh TOCYAapCTBEHHOIO
PerynupoBaHUs MIPOLIECCOB, CBSI3aHHBIX c MeXaHH3aluen
JICCOXO3AHCTBCHHBIX PalboT.

CraTbsl CONEPKUT KOHKPETHBIC (DAKTHI, B3ATHIE W3 O(PHIMAIBHBIX
uctouyHukoB: Poccrata, Pocnecxo3a, Hayunsix otTueroB HUMU,
myOnuKanuii B MOHOTpauAX u KypHaIax JIECHOTO MPOMIIIA.
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TEXHOJIOI'US IIPOEKTUPOBAHUSA PE3ZHOT'O Y30POUYb4I,
KAK CITIOCOB COXPAHEHUS U BO3POXJIEHUSA
JEPEBSIHHOI'O JIEKOPA PYCCKOM JEPEBHU
Pe3anoB Jleonun Biagumuposuy

IIIkosa Ne1579, Mocksa, Poccust

E-mail: rezanov61l@mail.ru

Knrwouegvle cnoea: Oepesannvlii 0ekop, npoekmuposanue, pe3roe
y30poubve

MopHbli CalAMHT ¥ MHBIE MAaTepUalIbl 3aKPbLIHU MPEAKHEE 0YapOBaHUE
pycckoit u30bl. [lo Oonbmiel YacTH MBI OKpPYXEHBI OOBIJCHHBIM
Hen3axeM.

B mpousBeneHusIX HApOIHOIO UCKYCCTBA, CO3JAHHBIX I ceOs MU
CBOGH Cpelpl, HAlIM MpPeIKH HEMOCPEICTBEHHO BBIPAXKadH MBICIH U
YyBCTBA, 0COOEHHOCTH OBITA M IPUPOIHOI CPEbI.

Pe3pba mo gmepeBy Kak QopMa XyZOXKECTBEHHO-3CTETHIECKON
JEATeIFHOCTH HOCHJIA YTHIIMTApHBIA XapakTep. VIMEHHO B IpeBecHHe
YeJIOBEK YJHMJICS BBIPAXKATh CBOU MBICIIN U 1yBCTBa, CO3JaBasi TEM CaMbIM
MPEANOCHUIKH K 3apOXKJICHUIO HCKYCCTBA.

[MponmiibHass pe3pba— >kuBask M cinabo pasBuBaroiascss QGopma
HapOJIHOTO XY/I0’KECTBEHHOTO TBOPYECTBA B HACTOSAIIEE BPEMS.

B poccuiickom 00pa3oBaHHM €CThb OIBIT MOTPY)XEHHS B
HCTOPUYECKYIO PEATbHOCTh CETOHSIIHETO JTHS.

Ora oOpa3oBaTesbHas ASTEIbHOCTh YKIIA/IBIBAETCSI B 000CHOBAHHBIH
AITOPUTM TEJarorn4eckoil paboTel W AEIUTCS Ha MOJEBBIE paboTHI U
00paboTKy MaTepHaIIOB:

1. Opranuszanus STHOTpadUIECKOH IKCIIEIUIINN MIKOIFHIKOB B OJMH
u3 peruoHoB Poccny;

2. IlpoBesenue mieH3pa;

3. dororpadupoBanne 0OBEKTA B LIEJIOM M OTAEIBHBIX ()ParMEeHTOB;

4. CocraBneHne ONMCAHUS JEPEBHU H MECTOPACIIOJIOKEHUS;

5. Mzrotoenenne ueprexa pparMeHrTa pe3posr;

6. MzrotoBnenue mabdioHa pparMeHTa;

7. I3roTOBIIEHUE MOJIENN PE3LOBI;

8. OTpakeHnue MpoBEAEHHON PabOTHI B OTUETAX IKCIICTUIINN.

Dta paboTa yCHINT MpECTaBICHNE TIOIPACTAIONIETO TTOKOJIEHUSI 00
WCTHHHOM HApOJHOM HCKYCCTBE, €ro TOHYAaWIIeH TeXHUKE W
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HEOOXOTUMOM HMHCTPYMCHTApUH, NPEJCTABICHUAX W MPEIIOYTCHUSIX

HalluX TMPEJKOB, CYMEBIIMX IOCPEICTBOM apXUTEKTYpHOIO s3bIKa

nepeaaTh BCIO NAIUTPY CBOMX YYBCTB U TEXHOJOTHM. TeM caMbIM 3TOT

00pa3HbIil A3BIK HE TOJBKO COXPAHHUTCS B MAMSITH, & 3AJI0KUT MPOYHBIH

(hyHIAMEHT BOCHpPHATUS BCEH KyJIbTyphl poanoro OreuecTBa. A

COBpPEMEHHBIE CITOCOOBI Tpaduueckoll 00pabOTKH MO3BOJISAT COXPAaHUTh
9TH OecleHHBIC MaTepUalbl U1 OyAyIIero.

123



International Symposium «Forest complex in the digital economy».
Mytishchi, Moscow region, Russia, December 2-5, 2019.

K BOITPOCY CTAHIAPTU3AIIMU METOJA OITPEAEJIEHUSA
BJECKA ITPO3PAUYHBIX JIAKOBBIX IIOKPHITHUI HA
JAPEBECHUHE U JPEBECHBIX MATEPHUAJIAX

Pr16nn Bopuc MartBeeBu4, 3aBpasxkHosa HpuHa AHaToJIbeBHA,
Po10un Imutpuii Bopucosuu

MerrumuHCKHH (prnran MocKOBCKOTO TOCYIapCTBEHHOTO
TEXHUYECKOTo yHuBepcuTeTa nM. H.O. baymana (HannoHaIbHBIH

HCCIIeI0BaTeIhCKIA yHUBEpCHTET), MockBa, Poccuiickas denepanms

E-mail: rybin@mgul.ac.ru

Knioueevie cnosa: Oneck nokpvimus, ceemioma Opeecumbl,
cmanoapmuzayusi Memooa

B HacTrosAmee BpeMs B OTCUECTBEHHOM IIPAKTHKE BO3HMKIA
HEOOXOAMMOCTh I MEepecMOTpa TOCYJapCTBEHHOTO CTaHIapTa Ha
METOJl OmpeAeieHus Onecka NpO3payHbIX JAKOBBIX MOKPHITHH Ha
npesecuHe. [IpeaycMoTpeHHBIE B CTaHAAPTE METOMBI OIICHUBAIOT OJIECK
TOJBKO BBICOKOTJITHIIEBBIX M TJISHIEBBIX NMOKPHITHH. OleHka Onecka
MAaTOBBIX MOKPHITUH CTaHIapTOM He mpexycMmorpeHa. [IpubopHas Oa3a
JUIL OIEHKHM OJecKka BBICOKOIVITHIEBBIX W TILHLEBBIX IOKPBITHH
oTcyTcTByeT. KpoMe Toro, CyImecTByIOMIMHA OTeUeCTBEHHBIH CTaHAApT HEe
UCIIONIb3YeT METOJMKH OIpelielieHnsl Ojiecka B TapMOHHU3allMU C
CYIIECTBYIOIIUMH B MUPOBOH IPaKTHKE.

YuuteiBasgs TpUBEACHHBIE JOBOJIB, B OCHOBY  pa3pabOTKu
TOCYJapCTBEHHOTO  CTaHAapTa Ha METOA  ONpeAelieHHs  Oinka
BBICOKOTJISIHIICBBIX, TJISTHIIEBBIX M MATOBBIX ITOKPHITUH OBIT MOJIOXKEH
cragaapt MCO2813: 1994. B HeM npenycMaTpuBaeTCsl UCIOIb30BaHUE
6J1eCKOMEPOB ¢ PA3IMYHBIMU YIIIaMU MafeHus-oTpaxxenus ceera 20°,60°
u 85°.

W3BecTHO, 4TO mpM ompeneneHN: Onecka IMOKPHITHH Ha APEBECHOMH
MOJJIOKKE HE0OXOJMMO KOPPEKTHPOBATh MOKA3aHMsl OEJICKOMETPOB Ha
CBETJIIOTY JpPEBECHHBI. JTO BBI3BAHO TEM, YTO HA (OTONPHUEMHHUK
MOMaAaloT  HE  TOJNBKO  JIy4H, OTPaKEHHBIE  IOBEPXHOCTHIO
KOHTPOJHMPYEMOTO TOKPBITHS, HO M Jy4H, INPOIICIIINE IMPO3pPadHOe
MOKPBITHE U OTPa)KEHHBIE JPEBECHOM MOMI0XKKOMN. JJ11 ydeTa BIUsSHUS
CBETJIOTHI TOBEPXHOCTH JPEBECHHBI NpeAjaraeTcs B CTaHAAPTE
WCIIONIB30BaTh OJeCKOMep ¢ yIiIoM majaeHms-oTpakeHus cera 45°. C
MOMOIIpI0  Hero Oyaer BO3MOXKHO  ompeaenuTh  auhdys3Hyio

124


mailto:rybin@mgul.ac.ru

International Symposium «Forest complex in the digital economy».
Mytishchi, Moscow region, Russia, December 2-5, 2019.
COCTaBIIAIOLIYI0 OTPAXXEHHOTO CBETa OT IOBEPXHOCTU JPEBECUHBI U
CKOPPEKTHpOBaTh MO Hell mokaszaHus 6ieckomepoB. [iis 6iaeckomepa Ha
20°, wucmonmp3yeMoro Uil OmpeseieHUs] OJiecka BBICOKOTIISTHIIEBBIX
MOKPBITUI, Takass KOppeKIus Moka3aHui cocTaBUT 20% OT BEJIMYMHEI
muddysHoi cocramstomeit. s Oneckomepa Ha 60°, HCHONBE3yeMoOro
JUISL OTIpeZieNieHus OJiecKa TIITHIEBBIX MOKPBHITHH, KOPPEKINS TTOKa3aHNH
coctaButT 10% ot Benmuauns! quddy3HOH cocTapsroniell. baeckomep Ha
yron 85° mpemnaraeTcs Il ONEHKH OJieCKa MaTOBBIX HOKpHITHIL. Ero
MOKA3aHUsI HE KOPPEKTHPYIOTCS Ha CBETIOTY APEBECHHBI, TaK KaK IIPH
TaKOM yIJIe TAJCHUS — OTPAXKCHUs CBeTa BelnWduHa Anddy3HON
COCTaBIIIOLIEH OT APEBECHHBI HE3HAUUTEIIbHA.

YHuuKanms METoIuK onpeeIeHust 0Jecka Mpo3pavyHbIX MOKPBITHH,
UCIIOJIb30BaHHE PABHO3HAYHBIX OJIECKOMEPOB, a TaKke NpopadoTKa
(hakTOpOB, OKa3bIBAIOMIMX BIHMSHHE HAa TOYHOCTh NPUOOPHOM OLIEHKH,
JlenaeT IpeasaraeMblil  TOCYAapCTBEHHBIH CTaHAApT KOHKYPEHTHO
CIIOCOOHBIM KaK B OTEYECTBEHHOM, Tak M B 3apyOe)XHOW IpaKTHKE IS
OLICHKH Ka4eCTBa OKPBITUH.
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B3AUMOJIEMCTBUE JIPEBECUHBI C 3ALIIUTHO-
JEKOPATUBHBIMU MATEPUAJIAMUA

CanaeB Bukrop I'eopruesny
MpertumuHckui punran MoCcKOBCKOTO TOCYIapCTBEHHOTO
TEXHUYECKOTo yHUBepcuTera nM. H.D. baymaHa (HanmoHaIbHBIH

HCCIIeIOBaTeIhCKIA yHUBEpCHTET), MockBa, Poccuiickas Denepanms

E-mail: rector@maqul.ac.ru

Knrouesvie cnosa: ()pegecuHa, OI’)’l()e]lKCl, 3au4umH0-()eK0pamu6Hble
NOKpblmus, peojiocusl, 6HYmpeHHue HanpAadCerusl, aoeesust

AGconmoTHOE OOJIBIIMHCTBO M3AEIHH U3 JIPEBECHHBI NPOXOMAT, KaK
MPaBUJI0, 00PabOTKY KUJAKMMH 3AIATHO-ACKOPATUBHBIMH MaTepHaIaMH
JUISL  yIYYLIEHUS MX OKCIUTyaTallMOHHBIX CBOWCTB M  IOBBILICHHS
JIOJITOBEYHOCTH KOHCTPYKIMH B LIEIOM M OTHAENBHBIX dyeMeHToB. [Ipu
9TOM (OPMHPYIOTCS MOBEPXHOCTHBIE CIIOM NPEBECHHBI, MPOIHTAHHBIC
OT/ICNIOYHBIMH MaTepHallaMd. B mpoliecce MPOMHUTKH M, OCOOCHHO Ha
CTQJUM OTBEPXKACHUS JIAKOKPACOYHBIX MAaTepHaloB, HPOUCXOIAT
cepbe3Hble (PH3UKO-XMMHYECKUEe HpeoOpa3oBaHUs B ITOBEPXHOCTHBIX
CIIOSIX JApeBecHHbl. BO3HMKaeT, MO CyLIECTBY, CJIOW JPEBECHHBL,
MOJM(DUIMPOBAHHBIN OTBEPKAEHHBIMU MOJIMMEPHBIMUA KOMIIO3UIUSIMHU,
M3y4eHUE TMOBEJIEHHsS KOTOPOrO  SBJSETCS HPEAMETOM  HalluX
UCCIIEIOBAaHUM.

OTH IrpaHUYHbIE CIIOH, TOYHEE, MIPOLIECChI, KOTOPHIE TaM MTPOUCXOJIST,
SIBJISIFOTCS] OTBETCTBEHHBIMH 33 BO3HUKAIOLIME BHYTPEHHHE HATIPSDKEHMS,
a/IFe3MOHHYIO MIPOYHOCTh U Apyrue HU3MKO-MEeXaHHYeCKHue CBOMCTBa. B
CBOIO O4Yepeib, OTH XapaKTePHCTHKU OIPENEISIOT JJIMTEIBHOCTh
COXpaHEHHsl SKCIUTYyaTAllMOHHBIX CBOMCTB HM3IEIHHA M3 JPEBECHHBI.
[pounocTs aJIre3HOHHOT O B3aHMO/ICHCTBHS, omnpeenseMast
0COOCHHOCTAMHM XHMHYECKOTO COCTaBa M CTPYKTYPOH MOBEPXHOCTH
JIPEBECHHBI, OKa3bIBAET 3HAUYNTEIBHO BIMSHUE HA BEJINYMHY U XapakTep
pacnpeeneHus BHyTPEHHUX HAIPSDKEHUH, U IOJITOBEYHOCTH MOKPBITHH.

VYCTaHOBIEHO, YTO MHKPOHEPOBHOCTH IIOBEPXHOCTH JIPEBECHHBI,
BbI3BaHHBIE OCOOCHHOCTSIMH €€ aHAaTOMHYECKOTO0 CTPOSHHS |
mporieccaMi  MEXaHHYeCcKOW  o0pabOTKH,  SBISIOTCS — NMPUIMHON
3HAYUTEJbHBIX KOHLIIEHTPALUH HAMIPSYKSHUH B TIOKPHITHH.

HmeHHO B 00acTSX C MOBBIIICHHBIM HANPSHKEHHEM U HPOUCXOJHT
YCKOPEHHBIN X0J] pa3pylieHus. DTH 00JaCTH HE OrPAHUYMBAIOTCS OJTHOM
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CBSI3bI0, @ UMEIOT MaKpo-pa3Mepsl (Oosbmias rpynma ceszeit). [Toatomy

IIPOLECC pa3pylleHUs B YCIOBHUAX I'€OMETPUYECKOM KOHLIEHTPALUU

HAIPSKEHUM, MOXKHO pacCMaTpUBATh KakK I0JIyJIOKAIM30BaHHbBIN, HO C
AKTHBAIlHOHHBIM 00BEMOM, TTOPSAKA aTOMHOTO.

COBOKYIHOCTh OpPTaHMYECKHX BEILIECTB, CJIATAIOLINX KJIETOYHBIE
000JI0YKN JPEBECHHBI, NPEACTABIAET COOOH KOMIUIEKC IPHPOIHBIX
nosumepoB. [losTtomy mop aelcTBUEM HAINPSKEHWM, BO3HUKAIOIIHUX B
JIpeBecuHEe (KaKk OT BHEUIHETO BO3JACHCTBHSA, TaKk M OT BHYTPEHHHUX
HaNpsDKeHUH Tpu (OPMHUPOBAHNHU TIOKPHITHS), KaK M B JIFOOOM IPyroM
HNOJMMEpE, MPOSBIAIOTCA YHPYTHE, BBICOKODIIACTHYECKHE M BS3KO-
Tekyune pgedopmarmm. Jlns omucaHWA TakuxX eOpManMOHHBIX
MPOLIECCOB OB MCIOJIB30BaH ammnapaT peosiorHy.

[Tpu kpaTkOBpEeMEHHBIX HArpy3Kax JApeBeCHHA 00J1a1aeT CBOUCTBaMH
CPaBHHTEIBLHO JKECTKOT0 Majioaehopmupyemoro Teia. [Ipu yBenundeHun
BpEMEHHU JAEHCTBHS Harpy3oK JpeBecHHa BeleT ce0s Kak BechbMa
MOAATINBOE TeNO, Ae(hOpMaIMK KOTOPOTO JOBOJBHO BETUKH.

bbU10 yCTaHOBIIEHO, YTO IOJA JCHCTBUEM IIOCTOSSHHOW Harpysku,
KpoMe COOCTBEHHO YNPYToil nedopManny, MOSBISIOMIEHCS B IPEBECHHE
MTHOBEHHO TIIOCJI€ TPUIOKEHUS HArpy3kH, C TEYEHHEM BpPEMEHH
pa3BHBAIOTCSA 3JIaCTHYECKUE M OCTaTOYHbIC AehopManuu. YTpyrue u
anacTudeckue AeOopMaIi COCTaBISIOT OOpaTUMYyIO dYacTh OOIMHMX
nedopmanuii. OHN BCYE3aIOT MOCHIE CHATHA HArpy3KH (yIpyrue — cpasy,
a 3JIACTUYECKHE — TI0 MCTEYCHUH HEKOTOPOTO BPEMEHH).

Ocrarounble  gedopmanuu  (HeoOpaTHMas  4acTh  OOLIMX
nedopmanuii) CoXpaHsIOTCS B JPEBECHHE I0CIE CHATHUSI HArpY3KHU NpPHU
JUIMTEIIbHOW BBLIEPKKE B Cpele C IIOCTOSSHHOM TeMIlepaTypod U
BIIQXKHOCTBIO.

Takum 00pa3oM, MONyYeHHBIE JAaHHBIE [0 MOBEICHHUIO TPAHUYHBIX
CJIOEB APEBECHHBI B KOHTAKTE C TOJIMMEPHBIMHU MOKPBITHAMU, O3BOJISIOT
TOYHEE MPOTHO3UPOBATH JOATOBEYHOCTh CAMMX 3alIUTHO-JEKOPATUBHBIX
HOKPBITUIL M PETyIHpPOBATH TEXHOJOTMYECKHE IPOLECCH OTAEIKH
JIPEBECHUHBI C LEINBIO YIY4IIEeHHs SKCIUTyaTallHOHHBIX CBOWCTB U3AEIHNA.
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OBPA3OBATEJIbHBIE ITIPOT'PAMMBI 151 IUDPOBOM
3KOHOMMUKMU JIECHOT O KOMIIVIEKCA

CanaeB Bukrop I'eopruesny, Illlep6axkos EBrenunii Hukonaesuu
MpertumuHckui punran MoCcKOBCKOTO TOCYIapCTBEHHOTO
TEXHUYECKOTo yHuBepcuTeTa nM. H.O. baymana (HannoHaIbHBIH

HCCIIeIOBaTeIhCKIA yHUBEpCHTET), MockBa, Poccuiickas Denepanms

E-mail: rector@maqul.ac.ru

Knroueevie cnoea. wyugposvie mexnonocuu,  KoOMNemeHyuu,
npogheccuonanvivle  CmManoapmol, 00pPA306aAMeENbHLIE  CIMAHOAPMUL,
06paszosamenvhble NPOSPAMMbL

C pa3ButHeM IUPPOBBIX TEXHOIOTUH, epe]l paOOTHUKAMHU JICCHOTO
KOMILIeKca OyAyT BO3HMKATh 3aJauyd IOJYYCHUS Pa3lUYHBIX HOBBIX
HaBBIKOB M KOMIICTCHLUH, MO3BOJIONUX paboTaTh CO CIOXKHBIMU
U(POBBIME  CHCTEMaMH, AaBTOMAaTH3MPOBAHHBIM  00OpPYyIOBaHHEM,
CHCTEMaMH ABTOMATHU3MPOBAHHOTO MIPOCKTUPOBAHHUS,
reonH(pOPMAIIOHHBIMU CHCTEMaMH, TEXHOJIOTHSIMH,
o0ecreynBaOMUMH  KOHTPOJIb W ONTUMH3ALMIO TEXHOJOTHYECKHX
MPOLIECCOB, MPOLECCAMH YIIPABICHUSI Ka4eCTBOM IPOIYKIMH B JIECHOH
OTpaci.

HoBblil TexHOJMOTMUECKUI YyKIa[ B OTJIMYKAE OT MpPeAbIaYIIEero,
XapakTepu3yeTcsl IMOCTOSHHO  M3MEHsIolelcs  cpegoil U oT
COBpEMEHHOro paboTHHKa TpeOyeTcss He IITaTHOE IOBEAEHHE, a
KpeaTHBHBIH noaxox. L{udpoBuzanms jecHOro KoMIuiekca MoTpedyeT
Gosnb1ie CIENMAINCTOB, KOTOpBbIE YBEPEHHO MOJIB3YIOTCS
MH()OPMAMOHHBIMH U IIU(POBBIMH TEXHOJIOTUSIMH, HOTPeOyeT CO3aHus
HOBBIX 00pa30BaTENbHBIX CTAHIAPTOB W IPOTPaMM, YUUTHIBAIOIINX
HacylIHble TOTPEOHOCTH OTpacid, Oa3HPYIOIMXCS Ha CO3JaHHBIX
OTpPAaCIIEBBIM COOOIIECTBOM MPO(ECCHOHANBHBIX CTaHIAPTaX.

B mnameil crpaHe co3maHa HanumonanbHas cucrema pasBUTHS
kBanugukanuii. JledcTByeT oTpacieBol COBeT MO NpodeccroHaBHBIM
KBaTH(pUKAIMAM B  LEIUIIOJIO3HO-OyMaXHOH,  MeOenmpHOH |
nepeBooOpadaTeIBatoNieil MpoMBIIUIEHHOCTH. Pa3pabotanbl 6omee 60
npodecCHOHANBHBIX ~ CTAaHAApPTOB JUIA  mpodeccuit  paboumx w
CHEIIHATHCTOB JIECHOTO KOMIUIEKCA, YUUTHIBAIOIINX, B TOM YHCJIE, HOBEIE
IUQPOBBIE  TEXHOJNOTHH,  CBS3aHHBIE C  aBTOMAaTH3alMed |
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ABTOMATH3HPOBAHHBIM NPOEKTUPOBAHUEM IIPOU3BOJACTB, YNpaBlICHHEM
Ka4eCTBOM JIECONPOIYKIIUU U AP.

Ha 6a3e MertummHckoro ¢unnana MI'TY um. H.3. baymana B 2016
rony cosnaH HaydHO-METOAMYECKHH COBET IO JIECHOMY XO34HUCTBY
denepanbHOro  y4eOHO-METOAMYECKOTO OOBEAMHEHUS B CHUCTEME
BBICIIETO OOPa30BaHUs IO YKPYIMHEHHOH TPYIIE CIENHANbHOCTEH H
HanpaBieHuil moarotoBkd 35.00.00 Cembckoe, necHOe W PHIOHOE
XO35IUCTBO.

B pamkxax HMC no necHOMY X03SIICTBY JEHCTBYIOT pabOodre TPYIIIBI
M0 HaTpaBJICHUSM IIOATOTOBKM OakaimaBpoB um maructpo 35.03.01,
35.04.01 Jlecnoe ZIETIo, 35.03.02, 35.04.02 TexHomorus
JIECO3arOTOBUTENBHBIX U JepeBonepepadaThIBAIOIIUX IPOU3BOACTB,
35.03.10, 35.04.09 JlangmadTHas apxuTeKTypa. JlesaTenbHoCTh padbounx
rpyni  HMC HampaBieHa, B TIIepBYIO oOdepelnb, Ha CO3/aHHE
BOCTPeOOBAaHHBIX  O0pa3oBaTENbHBIX  CTAaHJAPTOB UM IPOrPaMM.
Pa3pabotannbie npu yuactuu padouux rpynn HMC obpa3oBatenbHbIC
CTaHIApTHI BBICIIIETO o0pazoBaHus MPOLILIN OKCIIEPTHU3Y
npodeccHoHaIFHOTO COOOIIECTBA M BCTYIIHIIN B JICHCTBHE.

[IpoexTsl NpHMEpPHBIX OCHOBHBIX 00pPa30BATENBHBIX IIPOrPaMM
OImyOJIMKOBaHBI Ul 0OCyXIeHns B PeecTpe MpPUMEPHBIX OCHOBHBIX
00pa3oBaTeNbHBIX MNPOTpaMM BbICIIEr0 00pa3oBaHus MHHOOpPHAYKH
Poccun.  HoBble oOpaszoBarenpHBIE IIPOTPaMMBI  HAINpaBICHBl Ha
(hopmupoBaHUE y BBIMTYCKHHUKOB BY30B KOMIIETCHIIUN, YYUTHIBAIOIIUX
3ampochl  OTPacid, MOTPEOHOCTH UUGPOBOH HSKOHOMHKH JICCHOTO
KOMILJIEKCa.
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HCIIOJIb30BAHME YJAEJbHON MOBEPXHOCTHOM
IJIOTHOCTH JIMCTHEB JIPEBECHBIX PACTEHU 1151
OLIEHKH YKOCUCTEMHBIX YCJIYI TOPOJCKHX JIECOB

Capankuna Enena Bnagumuposna
MperrumuHCKHH ¢prnran MocKOBCKOTO TOCYIapCTBEHHOTO
TEXHUYECKOTo yHuBepcuTeTa nM. H.O. baymana (HannoHaIbHBIH

HCCIIeToBaTeNbCcKIiA yHUBepcuTeT), MockBa, Poccuiickas ®enepanms

E-mail: sarapkina.1991@mail.ru

Knrouesvie cnosa: copoockue neca, aoanmayus, Memoobl OYeHKu

Jig ynydmieHus yCIOBMM MHpPOXKHMBAaHUS B Tropojax-Meranojiucax
pa3palaThIBalOTCSI OKOJIOTHUECKHE IPOrpaMMBbl, HalpaBjieHHbIE Ha
COXpaHEHHE TOPOJICKHX JIECOB U BOCCTaHOBJICHHS MX OMOpasHooOpasusi.
I'opoackue neca cocoOCTBYIOT MOAJEPAKAHUIO IPUPOAHO-PECYPCHOTO
noteHnmana ypooskocucreM. COBpPEMEHHBIE CTPAaTETMH aKTHBHOTO
yOpaBIEHUs  HOPUPOAHBIMM  PECypCaMH  BKIIOYAIOT  HECKOJIBKO
HaNpaBJIEHUI TNPaKTUYECKOTO MPUMEHEHUS OLEHOK 3KOCHCTEMHBIX
YCIIYT B TOPOJE.

Jns pa3paboTKu OIIEHKM 3KOCHCTEMHBIX YCIYT TOPOJICKHX JIECOB
HEOOXO/JMMO HCCJIeJOBaTh MHOXECTBO IOKa3aTelel, CBS3aHHBIX C
YCTOMYMBOCTBIO  JIPEBECHBIX pPACTEHMH M WX ajanranueil B
SKCTPEMAIIEHBIX YCIOBHAX.

B 2019 r. mbr npoBenu wuccnenoBanuss Ha OOIIT r. MockBbl —
«Cepebpsiabiit 60p», «JlommuHa pexkn CeTyHb». IlaMATHHUK TPUPOIBI
«CepeOpsiHBIlT  OOp» — TpHpPOTHAS TEPPUTOPHS, HA KOTOPOH
NpPEJCTAaBICHbl  yYHUKAIbHBIE, PEIKHE, XOPOIIO COXpPaHMUBIIUECA
TUINYHBIE OOBEKTHl JKUBOMH WJIM HEXHUBOH NPHUPOJABI, HMEOIIHE
HOBBIIEHHYI0 HPUPOAOOXPAHHYIO, IO3HABaTEIbHYI0O U HCTOPHUKO-
KyJIbTYpHYIO LIEHHOCTh W 3HAYMMOCTh B MaclTabax BCEro Tropoja.
IIpuponusrii 3axka3Huk «J/lonmuHa pexkn CeTyHb» 00pa3oBaH C LEIbIO
OXpaHbl  HPUPOAHBIX M  UCTOPUKO-KYIBTYPHBIX  KOMIUIEKCOB,
€CTECTBEHHBIX JIAaHAMA(PTOB, COXPAaHEHHUS WIM BOCCTAHOBIICHHSA
NPUPOAHBIX  KOMIIIEKCOB, OHMOJIOTHYECKOTO0  pa3HOOOpaswst  WiH
OTHACNBHBIX  BHAOB  PACTEHHWH W JKUBOTHBIX,  IOJACPKAHHI
PEKpearioHHOTO MOTEHIMaja MIPUPOAHBIX TEPPUTOPHI B Ipenenax
ropopa.
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Msbl omnpenensin yieapHYI0 NOBEPXHOCTHYIO IUIOTHOCTh JIMCTHEB
(VIII) wmm cyxoif Bec | cM? MOBEPXHOCTH JIMCThEB. VY IENbHAs
MOBEPXHOCTHAsI IUIOTHOCTh JIUCTHCB XapaKTEPU3YEeT CBETONIOOUE,
aJIanTallMi0 PACTCHUIH K HEOJIArONPUATHBIM YCIOBUSAM CPEIbl U 00IIce
(hU3HOTIOTHYECKOe COCTOSIHUE pacTeHui. Uepes 3TOT MoKa3aTellb MOKHO
KOCBEHHO CyIUTh 00 WHTCHCHBHOCTH (DOTOCHHTE3a JEPEBHEB W UX
NPOAYKTUBHOCTH.

Ilony4yeHHblE KOJMYECTBEHHBIE MOKA3aTENN YIEIbHON OBEPXHOCTU
JUCTBEB JAPEBECHBIX pPACTEHWH OYAyT WCIIONB30BAHBI IS pacdeTa
MOTJIOTUTENIFHOW W THUIeUIBTPYIOMEH CrmocoOHOCTeH HacaXIeHUH
OOIIT, a Taroke s ONpeeNeHus TIOMaan KPOHBI JepeBa, C YIeTOM
9KOJIOTHYECKOH IIJIACTUYHOCTU BHUJIOB.
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JATEKCBI HA OCHOBE CUHTETHYECKHUX NOJIMMEPOB
JUISI OTAEJKHU APEBECUHBI

Cammna /lapbsa OJierosHa, 3apyonna Anskenia Hukonaesna
MpertumuHckui punran MoCcKOBCKOTO TOCYIapCTBEHHOTO
TEXHUYECKOTo yHUBepcuTera nM. H.D. baymaHa (HanmoHaIbHBIH

HCCIIeIOBaTeIhCKIA yHUBEpCHTET), MockBa, Poccuiickas Denepanms

E-mail: zarubina@mgul.ac.ru

Knrouesvie cnosa: ()pegecuHa, akpujoevle J1amexKcsvl, Ccmupos-
aKpuoesvle 1anieKcol, nojauypemaHossle 1ameKcol, omoenka

TenneHuMs: pa3BUTHS JIAKOKPACOYHOH WHIYCTPHM HampaBiieHa Ha
CO3JJaHUE U MCIOJIb30BAHUE CHCTEM, HE BBIIEISIONINX TPU BHICBIXaHUH
TOKCUYHBIX OPraHUYECKUX pacTBoputenel. IIpennaraercsa Ams OTAENKH
MOBEPXHOCTH HM3JIENIUA W3 HATypaJbHOH JAPEBECHHBI HCIIOJIb30BATh
BOJIHBIEC AUCTIEPCUN CHHTETHIECKUX ITOJIMMEPOB — JIATEKCHI.

PasMepsl OUCHEpPCHBIX YaCTHIl JIATEKCOB MO3BOJSIOT HE TONBKO
MOJTy4aTh IUICHKY Ha ITOBEPXHOCTU JPEBECHHBI, HO M 00ECIICUNBAIOT X
MPOHUKHOBCHNE B TIOPHI JPEBECHHBI, 3aIIUINAs €e Kak OT (haKTOpOB
BHEIITHEH Cpezbl, TAK U OT OMOpa3pyLIeHUs.

Kak noka3zany pe3ynbTaThl IPOBEJCHHBIX aHAIN30B, BBIOPaHHBIE LIS
HCCIIeIOBaHUS MapKH AKPUJIOBBIX, CTHPOJI-aKPUIIOBBIX u
MOJIMYPETAHOBBIX ~ JIATEKCOB ~ OTEYECTBEHHOTO W HUMIIOPTHOTO
MPOM3BOJICTBA, 00JaJal0T BCEMH HEOOXOAMMBIMH TEXHOJIOTHYECKUMHU
XapaKTepPUCTUKAMM,  TO3BOJLSIIONIMMHU  pacUIMpUTh  00NacTh  HMX
NpUMEHeHus1 JIs 0o0paboTKM JpeBecCHbIX MNoBepxHocTel. [Ipuuem
CTHPOJI-aKPHJIOBBIE JIUCTIEPCHH OTJIMYAIOTCS BBICOKHUM COJICpP)KaHHUEM
TBEPAOTO BELIECTBA INPU OTHOCHUTEIHHO HHM3KOH BSI3KOCTH, 4TO Oyaer
CIOCOOCTBOBaTh PABHOMEPHOMY HAHECEHHWIO IOKPHITHH M OBICTpOMY
BBICBIXaHHIO B TOHKOM CJIO€ W TIpM KOMHATHOH Temmeparype, T.K.
MHHUMaJIbHAS TEMIIEpaTypa INICHKOOOpa30BaHus JISKUT B 00JIaCTH ITHX
temriepatyp. OHaKo onpeesieHne BOJONOTIIOMIEHHS 00pa3yIomuXcs U3
3TOTO JaTeKca IUIEHOK, KaK B XOJIOIHOH, TaK U B TOpSAUYEH BOJE, ITOKA3aIo,
YTO BOJIOCTOMKOCTH 00pa3yIOIMUXCs MOKPHITHI OyIeT He BRICOKOH. [Ipn
3TOM HEOrpaHHYCHHas CMENIMBAEMOCTh JATeKCOB C Bojmoil 0e3
KOAryJsilK TI03BOJMT PETYJIMPOBATh TOJIIUHY MOKPBITHH, 00ecreuur
XOpollee MPOHUKHOBEHHE COCTaBa B JAPEBECHHY, a TaKXKe YHPOCTUT
TEXHOJIOTUYECKHE ONepalii TPOMBIBKH 000Dy I0BaHHS.
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JpeBecrHa XBOMHBIX U JUCTBEHHBIX MOPOJ OTJIMYAETCA CTPOCHUEM U

XUMHYECKHM COCTaBOM, IIO3TOMY JUIS HAHCCCHHUS MOKPBITHH OBLIH

BBIOpaHBI OOpa3Ibl JPEBECHUHBI KaK XBOWHBIX (€J1b M COCHA), TaK H

JIMCTBEHHBIX IOpoJ (siceHb, ay0, Oyk, Oepesa). Ompenenenne aare3uu

MOKPBITUML  METOJOM  pEUIeT4aToro Hajape3a, HX TBEPAOCTH U

TEPMOCTOMKOCTH  IOKAa3aj0  3aBUCUMOCTb  3THX  IPOYHOCTHBIX
XapaKTEPUCTHK OT XUMHYECKOT'O COCTaBa JIATEKCOB.
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HEKOTOPBIE OCOBEHHOCTH B3AUMOJIEMCTBHUSA
JPEBECHHBI C BO31YXOM

CkyparoB Huxkogaii Bnagumuposny
MpertumuHckui punran MoCcKOBCKOTO TOCYIapCTBEHHOTO
TEXHUYECKOTo yHuBepcuTeTa nM. H.O. baymana (HannoHaIbHBIH

HCCIIeIoBaTeIbCKIA yHUBEpCHTET), MockBa, Poccuiickas @enepanns

E-mail: skuratov@mgul.ac.ru

Kurouessle cnosa: opesecuna, 2uepockonu4HOCmb, CyuwKd, copoyus,
decopbyust, Ko3hguyuenm 61a2000MeHa

JlpeBecuHa sIBIIETCSI OTHUM U3 Hauboee TOCTYNHBIX, CPAaBHUTEIIBHO
HEJIOPOTUM, DKOJOTHYECKH YHCTBHIM, BO30OHOBISIEMBIM MaTepuajioMm,
KOTOPBI IIMPOKO HCIONb3YyeTCs B CTPOUTENBCTBE, a TaKXKe I
W3TOTOBJICHUA MeOeNd M MHOXeCTBa JPYrHX u3fenuil. XapakTepHOH
0COOCHHOCTBIO JIPEBECHHBI SIBISIETCSI €€ THTPOCKOMMYHOCTH, TO €CTh
CIIOCOOHOCTH IOTJIONIATh M KOHJEHCHPOBATh BOJSHON Map U3 BO3IyXa.
3Ty 0COOCHHOCTH IpEeBECHHBI HEOOXOAMMO YUWTHIBaTh, Kak IpH e€e
00paboTKe, Mpexzae BCEro CymKe, TaKk M TPH 3KCIUTyaTaluu
U3TOTOBIIEHHBIX U3 HEE M3AEIUN U cOOpyKeHul. Vi3MeHeHne BlIaXHOCTH
JIPEeBECHHBI B TMpoIleccax COpONMH U JeCOpOIUH  HEeU30eHKHO
COTIPOBOJKIAETCS] HN3MEHEHHEM €€ pa3MEepOB BCIIECTBHUE pa30yXaHUs WIH
ycymmk#a. CKOpoCTh U3MEHEHHS BIQXKHOCTH 3aBHCUT KaK OT MapaMeTpoB
OKpY’KaIOIIEero BO3AyXa (CYMIMIBHOTO areHra), Tak M OT IMOKa3aTelel
(hM3MYECKHUX CBOMCTB M pa3MepPOB JIPEBECHHEI.

VHTEHCUBHOCTh B3aUMOACHCTBUS T'MIPOCKOIIMYHOIO Marepuala c
BO3AYXOM MpPHHATO OHPEAENATh MO OTHOLIEHHIO KO BCEH IUIOIAAH
MOBEPXHOCTU  COXHYIIETO0  MIM  YBIQKHSIOIIErOCs  MaTepuana.
KonmuecTBeHHO 3TOT mpomecc XapakTepusyeTrcs Kod(p(HIUEHTOM
BIarooOMeHa. B ornmume oT TemooOMeHa, MaccOOOMEH C BO3TyXOM
OPOMCXOJUT HE IO BCEH MOBEPXHOCTH MaTepuala, a JIUIIb Yepes
coJiepxalliie BOAY KalMJUIAPBI, BBIXOJSIIUE HA MOBEPXHOCTb. Kak
MOKa3aji TMPOBEJCHHBIE PAacyeThl CyMMapHas IUIOMAIb CEYCHUH 3THX
KallWIIPOB, Jake KOTJa OHM IOJHOCTBIO 3allOJHEHBl BOAOH, I
OONBIIMHCTBA JAPEBECHBIX MOpPOA He TpeBbmaroT 20% OT mouaau
MOBEPXHOCTH JpeBecHOro obOpasma. llpW CHMKEHWH MOBEPXHOCTHOU
BIKHOCTH KaNWUIIPHl CY)KAIOTCSl, YTO MPUBOIUT K YMEHBIICHHIO
kodpduumenra  BaaroodMeHa.  XapakTep ~— HM3MEHEHHS  3TOTO
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K03 pHIMEHTa B TPOIECCE B3aUMOJICHCTBUS IPEBECHHBI C BO3AYXOM

3aBUCHT OT e¢ 0a3UCHOM MIOTHOCTH. Takye, HO B MEHBIIIEH CTEIECHH, Ha

€ro BEJINYMHY BJIMSET PACIOI0KEHUE FTOIUYHBIX CJIOEB [0 OTHOLIEHHUIO K

MOBEPXHOCTH BIATOOOMEHA.

IlonyueHHble  AaHHBIE  TNPEANONAraeTCs  UCIOAb30BaTh IS

HaXOXICeHUS K03 PuiineHToB BrarooOMeHa ISl JPEeBECHHBI Pa3THIHBIX
MOPOJI B IIpoIieccax COpOINH U AecopOnnu.
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HNCCIIEJOBAHHUE ITOPOIIKOBOI'O MATEPHAJIA JIJIA
CHHEKAHUA DJIEKTPOKOHTAKTHBIM METO/IOM

CoxoJjioBa Bukropusi Anekcanaposna, Mapkos Bukrop
AuiekcanapoBuy, TennoeB Asnexceii Buxroposuy, Ilapdenonynno
I'eopruii KoncrantunoBuy

OI'BOY BO «Cankt-IleTepOyprekuii rocyqapCTBCHHBINA
JIECOTEXHUUYECKUH YHUBEpCUTET», Poccus

E-mail: mmu49@mail.ru

Knrouesvlie cnosa: soccmarnosnenue demaﬂezi, IJIEKMPOKOHMAKMHOE
npunekanue, noOpouwKoeble KOMNno3umHusble Mmamepuasl

Crnoco0  3NEeKTPOKOHTAKTHOTO  HAaleKaHWs TOPOIIKOB  HAalles
MIPUMEHEHUE B BOCCTAHOBJICHUM JETalied JIECHbIX MamuH. JlaHHBIN
croco0 coveraer B ceOe psill MPOLECCOB, MPOTEKAOLINX OJHOBPEMEHHO:
MPECCOBAaHUE U CIICKaHHE METAIUTMICCKOTO TOPOIIIKa, PUTIEKAHIE ero K
MOBEPXHOCTH JeTajl TOJ JeHCTBHEM IaBICHHS W TEMIEPaTypHL.
OmNKO-XUMUYECKass CYTh IIpoIllecca 3aKIoYaeTcss B TOM, HTO
CIICKaeMbIi W HalleKaeMBI Ha TIOBEPXHOCTH CIJIOH IMOPOIITKA HATPEBaCTCS
3a CUET MPOXOXKACHHUS TOKa He a0 Temmeparypsl 1uaBieHus (T), a mo
temmeparypbl (0,7-0,8) T. CnexkaHue dacTUIl TOPOIIKA B CIOH M
MpUINIEKaHUE CJI0S K OCHOBE IIPOMCXOAAT 3a cueT U y3HOHHBIX
NPOIIECCOB ¥ CIUIABJCHHS  YAaCTHUI[ MOPOIIKA B  OTACIbHBIX
KOHTAaKTUPYIOIIHX TOYKaX UX MOBEPXHOCTH. DTa 0COOEHHOCTH Mpoliecca
MPUBOJIUT K TOMY, YTO MOKPHITHA MOJIYYIAIOTCS IOPUCTHIMU. 3all0JIHEHHE
MacjoM TMOpPBI CIIOCOOCTBYIOT OOPa30BaHHMIO YCTOWYHMBOW MACISTHOM
TUTCHKH.

[IpaBuabHO BHIOpaHHBIH KOMITO3UIIMOHHEIN MaTepuai, 0e3yCIOBHO
OKa)XeT BIMSHAE Ha KauyeCTBO TIOKPBITHS, M BCICICTBHE 3TOTO
JIOJITOBEYHOCTh BOCCTaHABIMBaeMoH JieTanu. [1pu BEIOOpe MOAXOISIIero
MaTepuaia Jis 3JCKTPOKOHTAKTHOTO MPHUIICKAHUS CIEAYET B IIEPBYIO
ouepeb OOpaTHUTh BHHMAaHHE Ha O00JACTh €ro MPHUMEHEHHS |
PEKOMEHIAIMK 3aBOjAa-NPOM3BOaUTEAss. HO TpH 3TOM HE CTOUT
33.6I)IBaTI), YTO IIPpU CIICKAHUHN PA3JIMIYHBIMU CHOCO6aMI/I Y OAHOTO U TOTO
K€ KOMIIO3UIITMOHHOI'0 Mare€puajga MOryT HPOABIATHECA COBEPHICHHO
pa3Hble CBOMCTBA.
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Jns  BeIOOpa IMOpPOLIKOBOIO MaTepHaia, HCIIOJIB3yeMOro JUist
BOCCTaHOBJIEHUS TSDKEIOHArpY KEHHBIX JeTallel, OCTaHOBUMCS Ha Tpex
KOMIIO3UI[MOHHBIX METAJUINYECKUX MTOPOIIKAX:

1. Huskoyrnepoaucras meauctas crtaib [IK105 (ucnonb3yercs ais
MOJIyYEHUS TUIOTHBIX TSKEJIOHATPY>KEHHBIX TOKPBITHH);

2. Cranp xpomuctas [IKX6 (ncnonp3yeTcs Ui MOTYICHUS TUIOTHBIX
BBICOKOM3HOCOCTOHKHX MOKPHITHI);

3. Cramp xpommuctas I[1K40X2 (ucmomp3yeTcss IS TONXyYEHUS
IUIOTHBIX H3HOCOCTOMKUX U IOJABEPKEHHBIX YJAapHbIM Harpy3kam
TOKPBITHI).

Jus  anamm3a  (U3NKO-MEXaHWYECKHX CBOMCTB  IIPHBEICHHBIX
MOKPBITUH  OBUTM  NPOBEAEHBI  UCCIEJOBAaHUS  MHKPOCTPYKTYPBI,

TBEPAOCTH, MUKPOTBEPAOCTH, MOPUCTOCTH U KOPPO3UHHOM CTOHMKOCTH
MaTepHUalIoB.
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AHATOMMNYECKHUE XAPAKTEPUCTHUKHU JTYBA
JUCTBEHHUIBI CUBUPCKOMU MMOCIJIE JIECHBIX
IMOXXAPOB
Cracosa Buxtopust Bukroposnal, 3y6apesa Oanra Hukonaesnal,
HBanoBa I'annna AJIeKcaHleOBHal, bakenoBa AimHa BOpHCOB]—IaZ

! ncruryt neca um. B.H. Cykauesa CO PAH — 060co6eHHOe
nonpasnenenne GUI KHI[ CO PAH, r. Kpacnospck, Poccus

2 Cubupckuii penepanbublil yausepeurer, r. Kpacnospck, Poccus

E-mail: vistasova@mail.ru

Knioueevte cnosa: nucmeennuya cubupckas, noogicapul, o,
anamomuueckue NoKa3amenu, XuMuieckuti Cocmae

Lenp nmaHHOW paboThl — MPOCIHEAUTH JOJITOCPOYHOE BIUSHUE
MOXKapoB pa3IUIHOM HMHTEHCUBHOCTH Ha aHaTOMMYECKHe
XapaKTepUCTHKH  (JIOOMBI  CTBOJIOB  JIMCTBEHHHIIBI  CHOHUPCKOM.
UccnenoBanuss mpoBogwiu B pailoHe  Huxkuero  [Ipuanrapbs
Kpacnosipckoro kpast. Okxcnepument Obut nposeneH B 2002-2007 rr u
MPeICTaBIsUT cO00M KOHTPOIMPYeMOe BEDKUTaHUE, TIPH KOTOPOM KPOMKa
TOPEHHsI PACHpPOCTPaHsAIacCh MO BeTpy. Ha 3KcmepruMeHTaTbHBIX
y4yacTKax, NPOWJIEHHBIX HU30BBIMU I0XapaMu BBICOKOW M HHU3KOU
WHTEHCUBHOCTH, OB BBIOPaHBI MOJIEIBHBIE IEPEBBS C 3€JCHON KPOHOH
U MOBPEXICHUSIMU KOMIISL. KOHTpOsIbHBIE (HETIOBPEkKACHHBIE ITOKAPOM)
JepeBbss ~ ObUTM  B3ATBI B JPEBOCTOE,  NPWIEralomieM K
OKCHEPUMEHTAIBHBIM ~ ydacTKaM. I U3y4yeHHs aHaTOMHYECKOTro
CTPOCHUS Jy0a y OJHUX M TEX K& MOJCIbHBIX JCPEBHEB Opasid BBICCUKH
u3 cTBoja Ha BeicoTe 1.3 M B 2009, 2010, 1 2015 ronax.

Uepes 2, 3, 4 u 8 ner nocjae HU30BbIX MOXKApOB KaK BBICOKOM, Tak U
HU3KOM WHTEHCUBHOCTH HE BBIIBIICHO CYIICCTBCHHBIX Pa3IHIHA IO
TOJNMIIMHE Ty0a, KOJMYECTBY KICTOK B PAJAHAIGHOM DPSIY MPOBOASIICH
(hI105MBI, IPOLIEHTHOMY COJEPKAHUIO TSDKEBOM MAapeHXMMBI M 4acTOTe
PacIoIoKeHHsI Tyuent Kak MEXTY KOHTPOJIbHBIMU u
SKCHEPUMEHTAIEHBIMU JIEPEBBAMH, TaK M PA3HBIMH ToaMu. BrIsBIEHO
M3MEHEHNE KOIMYeCTBA CKIIEpen I B JIyde mocie moxapa mo CpaBHEHHIO
¢ JomoxapHbIM coctosiHueM. CopaepkaHue KpaxMmaia B Iybe mocie
MoXKapa BBICOKOW HWHTEHCHUBHOCTH YMEHBIIAETCS IO CPABHEHHUIO C
KoHTpojeM. [Ipum 3TOM pa3nmuuus MHHHMAJIBHBI B CIOSAX (IO3MEI,
c(hOopMHUPOBABIINXCS TTOCTIE MOXKapa, a MapeHxuMa yda, moaBepruascs
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VHTEHCUBHOMY TEIJIOBOMY BO3JEHCTBHIO, COIEPKUT MEHBLIE Kpaxmasa,
ocobeHHO TspkeBas. [locne mokapa HH3KOW MHTCHCHBHOCTH 3aIllacHBIC
MUTATEIIEHBIC BEIIECTBA (KpaxMa) COXPaHSIOTCS B OCHOBHOM B KJIETKaX
JyueBoM mnapeHXuMbl. [l0 CpaBHEHUI0O C HUMH KJIETKH TSIKEBOU
MapEHXUMBI COJIEPKAT MEHBIIIE KPaXMAJIBHBIX 3€PEH, OCOOCHHO B 30HE
BONIM3M nepunepMbl. JInTHI(UKAIINN 000TI0YEeK CHTOBIIHBIX KIETOK, KaK

3TO OTMEYANIOCh y Jiyba COCHBI TOCIE TEPMUYECKOrO BO3ICHCTBUS, HE
OBLIO OTMEYEHO.
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BJIMSAHUE JOBABKH BTOPUYHOI'O
HOJMATUJNEHTEPE®TAJIATA HA CBOMCTBA
JAPEBECHBIX KOMIIO3UTOB

Tutynun Auapei Ajexcanaposuy, Baxuuna TaTrbsina
Huxonaesna, Kynpsmosa Upuna AnexceeBHa

KocrpoMmckoii rocynapcTBeHHbIN yHUBEpcUTeT, Poccus

E-mail: a_titunin@ksu.edu.ru

Knwouesvie cnosa: oOpesechvle KOMNO3UMbL, 02HE3AUUUEHHOCHLD,
meepovle 0mxobl

Hanmnmume  npomsBoxactBa  nonmdTwieHtepepranara  (II9TD)
noTpedoBaio (GOPMHUPOBAHUS B HAlleH CTpaHe U 3a pyOeKOM PhIHKa IO
nepepabOTKe HKCIOJIb30BAHHBIX IUIACTHKOBBIX —m3menuil. [Ipoctas
YTUIN3AlMs TOJIMMEPHBIX OTXOJOB B 3aXOPOHEHUSX Majod(deKTHBHA.
HeratuBHOE BIMSHHE HA 3KOJOTHIO OKa3bIBACT CKUI'AHUE MOIMMEPHBIX
OTXOJIOB, B IIPOIIECCE YErO BBHIAEIIETCS OONBIIOE KOJIMYECTBO BPEAHBIX
BemecTB. [lostomy He ciydaiiHO EBpoma MOTHOCTBIO OTKaXeTCsl OT
OJIHOPA30BbIX IUIACTUKOBBIX IpeameToB yxe ¢ 2021 roma, B Poccun
TaKKe ITUIAHUPYETCS PACCMOTPETh BO3MOKHOCTH BBEJIEHHS IOJHOTO
3ampera Ha UX ucrnons3oBanue ¢ 2025 roga.

OpmHUM U3 BO3MOXKHBIX HampasieHHH yrunmsanuu 19T sBusercs
MOJIy4eHHE J[PEBECHO-TIOJIMMEPHBIX KOMIIO3UTOB, KaK OCHOBBI I
CO3/IaHHUsl CTPOUTENBHBIX MaTEpHUAIIOB C TpeOyeMbIM KOMIUIEKCOM
9KCIUTyaTaI[HOHHBIX CBOMCTB. HecMOTps Ha uMeromuecss pe3yabTaThl
MIPOBOIUMBIX HCCJICIOBAHHUM B 3TOH 00J1aCTH, OCTaeTCs HEPELICHHBIM PsIlt
BOIIPOCOB, CBSI3aHHBIX c TEXHOJIOTHEN HOTyYSHHS
KOHKYPEHTOCHOCOOHBIX KOMITO3MIIMOHHBIX MaTepHanoB. B mepByio
odepelb HEOOXOIMMO pEIINTh INPOOJEMYy BBICOKOH TOPIOYECTH
nonmdTHIeHTepedTanara. Kak u3BecTHO, U1 5TOT0 0OBIYHO UCIIOIB3YIOT
AQHTUITHPEHBI.

HccnenoBanus pasnuyHBIX CIIOCOOOB BBEJICHMS AaHTHIIMPEHA B
KOMIIO3UITMIO JPEBECHO-TIOIMMEPHOTO0 MaTepHaia, BBIIIOJHEHHBIE B
KocTpoMckoMm rocynapcTBEHHOM YHUBEPCHTETE, ITOKa3ald, 4To Oojee
MEPCIEKTHBHBIM SIBIIICTCS BBEJCHHE aHTHUIHMPEHa B pabodmii pacTBOp
cBsazyromero. llomokuTenpHBIE pPE3yNbTaThl OBUIM TOIYYEHBI IIPH
WCIIONIb30BaHUU almoMoxpoMmdocdara B koimdectBe 5 % OT Macchl
JIPEBECHOH CTPY)KKM B COCTaBe KOMIIO3MIMH. B 3ToM cmy4ae
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TeMIepaTypy MIAaMEHHOIO TopeHus ypaercs cHusuTh 1o 270 °C mo
CPaBHEHHUIO C Pe3yJIbTaTaMH JIJIsl KOHTPOJIBHBIX 00Pa3IloB, IPH CKUTAHUH
KOTOophIX TemmepaTypa coctaBisia 330 °C. OpHako mpu BBEIACHHUU
aHTUNHPEHAa B KOMIIO3ULMIO JPEBECHO-IIOJIMMEPHOIO Marepuasna
BO3HHUKAIOT MPOOJIEMBI €r0 COBMECTUMOCTH CO CBSI3YIOIIUM, YTO MOYKET

MPUBECTH K YXYALICHHUIO MOKa3areneil mmt. [Toatomy Tpebyercst bonee
rryOOKHMiT aHAIHU3 MOTYYSHHBIX PE3YJIbTATOB.
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POCT HAJIOT'A HA TPUPOJHYIO PEHTY B JIECHOM
CEKTOPE 9KOHOMMWKH

Tuxomupos EBrennii Anexcanaposuy, Hazapenko Upuna
HuxoJsiaeBHa

MockoBcKkHii rocy1apcTBEHHBIH TeXHUYECKUI YHUBepcuTeT uM. H.O.
Baymana (HarmoHaTBHBIN HCCIEOBAaTEECKUN YHIBEpCHUTET), MOCKBa,

Poccuiickas ®enepauust

E-mail: tihomirov@mgul.ac.ru

Knrwouesvie cnosa: npupoonas  penma,  JechHvle  MAKCHI,
J1eCONPOMBIUIEHHBIN  KOMNIEKC, O000AGIEHHAS. CMOUMOCHb, OYEHKA
NPUPOOHBIX pecypcos

Ha npumepe necHbix pecypcoB PO, kak XOTd U 3aMETHOIrO, HO HE
CTOJIb DKOHOMHYCCKHU MNPUBJICKATCIILHOI'O KOMIIOHCHTA, B CPAaBHCHUU C
MOTEHIMAJIOM TOIIMBHO-3HepreTuueckoro kommiekca (TOK) moxHO
3aMETUTh, KaK YINOPHO, B TEUCHHHM JACCATUIECTHH KpyHMHEHUIIne
JIECONIPOMBIIUICHHBIE Koprnoparun Poccum W HMX COOCTBEHHHMKH,
JOKa3pIBAlOT ~ HEOOXOIMMOCTh  YAEPXKHMBAaTh HU3KME [EHBl HA
BBIPAIIMBAEMYIO Ha JIECHBIX 3€MJIIX APEBECHHY, TEM CAMbIM YCHEIIHO
MIPUCBaMBasl JECHYIO PEHTY M BBIHYXJas TOCyIapCTBO CyOCHIMpPOBAThH
BOCTIPOM3BO/ICTBO JIECHBIX PECYPCOB.

B Poccum crnoxunace mnapajgokcajgbHas CHUTyallMs, NpPU KOTOPOM
rOCyJIapcTBO, KaK COOCTBEHHHK JIECHBIX 3€MENIb M JIECHBIX PECYpCOB,
CcyOCHIupyeT BOCIPOM3BOACTBO JIECHBIX PECYpCOB, HO BMECTO
MOJIy4EeHHS 3HAYUTEIBHOTO JIECHOTO JI0X0Ja, OTAAeT OONBIIYI0 4YacTh
JIECHOH pPEHTHI JIECONPOMBIIUICHHUKAM, KOTOphIE HepepadaThIBaloOT
JIeIlIeBOe APEBECHOE ChIPb€ M INPHUCBAMBAET PEHTY, IO MpaBy
MpUHAJIeKaIee BCEM WIeHaM POCCHUICKOro o0IecTBa.

JUis  1eco3aroTOBUTENBHOM — MPOMBIINIIEHHOCTH,  MNPEANPUATUS
KOTOPOW 3a4acTyl0 HEpEeHTaOeNbHbI B CIEJICTBHM HCKYCCTBEHHO
3aHIKECHHBIX [IEH Ha JIPEBECHOE ChIPhE, IEPEHOC HAJIOTOBOTO OpeMeHN Ha
PEHTY ¥ CHIKEHHE HaJloTa Ha JJOXOJBI, ABJISETCS 0J1arom, Tak Kak co3aaeT
CIpaBeIMBYI0 0a3y OIEHKH J(PQPEKTUBHOCTH ISl TPYJOEMKOTO H
He0e30IacHOTo MpoIiecca U3bATHS BRIPAICHHON IPEBECHHEI.

JlecHoe XO03sCTBO, SBJSISICE OPraHMYECKU YBSI3aHHOM € 3TUM
MPOIIECCOM MOJCHCTEMON €IMHOTO BOCIPOU3BOJCTBEHHOTO IIHKJIA
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(BbIpallMBaHUE — CHATHE YpO’Kas), TaKKe IOJy4aT HOBBIH HMITYJIbC
SKOHOMHUECKOTO XapakTepa.

3acrapenas npobnema JIIIK — Hu3Kkuit ypoBeHb BBITYCKa ITPOIYKIIUH
C TiyOOKOH CTemneHbI0 TepepadOTKH JPEBECHOI'O  CHIPbSI U,
COOTBETCTBEHHO — C BBICOKUM YPOBHEM JI00aBJICHHON CTOMMOCTH, TaKXe
HE MOXET OBITh pelIeHa 0e3 MOBBIMIEHUS] CTOMMOCTH JIPEBECHOTO CHIPBS,
TaKk KaK OTCYTCTBYET HKOHOMUYECKUH HHTepec. JeHCTBUTENBHO, MPHU
[ICHaX Ha ChIPbE, Ha MOPSIOK HIDKE YeM Yy 3apyOe)KHBIX KOHKYPEHTOB,
JleT4e JKCIIOPTHUPOBATH TPOMYKIHMIO Clerka o0paboTaB KpyTible
JecoMaTepuaibl, B 0OIpIINX 00BeMax, U MOIydaTh 6€3 0COOBIX 3a00T Te
JKE JOXOMBIL.

OKOHOMHYECKUH MHTEpeC, KaK pblYar YIpPaBIEHUS IPOLECCOM
yriryOeHHs CTeleH: epepadOTKH IPEBECHHBI, HEN30€KHO MPUBEIET K
pocTy 100aBICHHOW CTOMMOCTH KOHEYHOH MPOAYKIUH MOTpeOIeHus,
BOCCTAaHOBUT  paBHOBecHMe M  0OajlaHC  HMHTEpPECOB IO  BCei
TEXHOJIOTHYECKOM  Lenmu  oTpaciied  JIECHOTO  CEeKTopa: oT
JIECOBBIPAIIMBAHUS U OXPaHbI JIECOB N0 TIyOOKOM MEXaHWYECKOW H
XUMHUYECKOH NepepaboTKH APEBECHOTO CHIPHSI.
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MOJIEJIUPOBAHMUE IMPOLNECCA ITIOJYUYEHUS TPOPNIIA
INIOTHOCTHU KOMITO3UTHOTI'O MATEPUAJIA

Tyny3akxos Imutpuii Bragumuposnd, Cnupun Bopuc Jleonngosnd
MocKoBCKUil rocy1apCTBEHHBIN TeXHUUeCKuil yHuBepcureT uM. H.O.
Baymana (HarroHamBHBIN HCCIEI0BATENBCKAN YHIUBEpCUTET), MOCKBa,

Poccuiickas ®enepauust

E-mail: tuluzakov@maqul.ac.ru

Knrouesnvie cuoea: KOMnO3M1/;MOHHbl1;l Mamepuadi, npod)uﬂu
njiomuocmu, Modeflupoeaﬂue I’lqubM]I}Z njionmHocmu

IIpy  CcOBpEeMEHHOH  TEXHOJOTMU  IPOU3BOACTBA  JPEBECHO-
CTPYKEUHBIX IIMT UMEETCS BO3MOXKHOCTb YIPABJIATh BCEMU CTaJAUIMHU
9TOr0  IpoIecca, 4YTO IMO3BOJAET  CO37aBaThb  KOMIIO3MIIMOHHBIE
Marepuabl ¢ 3a1aHHBIMU (U3HKO-MEXaHMYECKUMH CBOHCTBAMH.

OpnHoit u3 BaKHEHIIINX XapaKTePUCTHUK COBPEMEHHBIX
KOHCTPYKLIIMOHHBIX 3JIEMEHTOB, MPHMEHSEMBIX IS MPOHU3BOACTBA
U3JENUIl U3 JPEBECHBIX KOMIIO3MLIMOHHBIX MAaTe€pHaloB SIBISIETCS HUX
npodune miotHocTH. OT pacpeneneHust INIOTHOCTH CJIOEB IO TOJIIMHE
KOMIIO3UTa BO MHOTOM 3aBHCAT €r0 MEXaHUYECKHE CBOMCTBA, a 3HAUUT U
IPUMEHEHHE  JAHHOTO  MaTepuajla B DPA3JIMYHBIX  U3ACIHUAX,
U3rOTaBJIMBAEMbIX IPOMBIIUIEHHOCTBIO. Tak s HCIOJIb30BaHUs
n3aenuil, paboTaromux Ha U3ruod, TpedyeTcs MakCHUMabHas MPOYHOCTh
[0 KpasM M MHUHUMAalbHas B LeHTpe. s yaepxkaHus KpeneKHbIX
9JIEMEHTOB HY>KHA IOBBIIICHHAS IUIOTHOCTh B MECTE PACIIOJIOKECHHUS
kpenexa. OZHOBPEMEHHO JKeJIaTeIeH MIHUMAIBHBIA PacXoj MaTepuaia
B HEHArPYKECHHBIX CIOAX B LEJAX CHIXKEHHS MacChbl M CTOUMOCTH
U3Jenusl.

IIpemnaraercss Mozens [Uisi MOTYYEHUS ONTUMAIIBHOW CTPYKTYpPBI
Mmarepuana 1myTeM (OpPMHpPOBAaHMS IaKeTa KOMIO3UTA W OIPEAEICHHS
ONTUMAIIbHBIX MapaMeTpoB IpeccoBaHusi. DOpMUPOBAHUE CTPYKTYPHI
KOMIIO3UTa 3aJaeTcsi IMyTeM BKIIOYEHUS WIM HE BKIIOUEHUS B
KOHKPETHBIN CJION MaTepuaia TOW WM MHOHN IpeBeCHON (pakIiH, 9To
MO3BOJMT CBECTH [AaHHYK 337ady K METoJaM ILEeJIOYHCIEHHOTO
[IPOrpaMMHUPOBAHMUSL.

IIpu mOCTpOCHNU MOJENH YIUTHIBAETCS TOT (PAKT, YTO TOITyIaeMBIi
MaTepuan MOKET UMETh Pa3JIMYHYIO YJEJIbHYIO IUNIOTHOCTh 110 TOJIIIMHE
[IaKeTa, YTO CBSI3aHO C BKJIIOYEHHEM B COOTBETCTBYIOUIMM CJIOH
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JAPCBECHBIX YaCTULl pa3JIMYHOT'O MAaCCOBOI'0 U IMMOPOAHOI'O COCTaBa. Taxxe
Ppa3IMYHbIC BJIAKHOCTHBIC XapPaKTCPUCTUKU 6y[[yT OKa3bIBaTh BJIHSAHHUC

Ha JaBJICHUC HapOBO?,Z[yIHHOfI CMECH U NOJTy4a€MbI€ KOMIIPECCUOHHBLIC
XapaKTCPpUCTUKU.
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OIIEHKA MOIJIOTUTEJBbHOM CHIOCOBHOCTH
I'OPOJCKHUX JIECOB

Yepubsimenko Okcana BacuibeBna, Kosnosa Jdapbs
BaneHTuHOBHA

MockoBcKkHii rocy1apcTBEHHBIH TeXHUYECKUI YHUBepcuTeT uM. H.O.
Baymana (HaroHaTBHBIN HCCIEI0BATENECKAN YHUBEPCUTET), MOCKBa,

Poccuiickas ®enepauust

E-mail: tchernychenko@mgul.ac.ru

Kniouesvie cnoea: noznowenue 3acpsazuumenetl, 20poockue Jecd,
oyenka

I'opoackue Jeca CHOCOOCTBYIOT — COKpAIICHHIO  aTMOC(HEPHBIX
3arpsi3HUTENCH B TOPOJiE, MOTJIoMas U afcopOupyst TBEpAbIe YaCTHIIbI,
OKHCIIBI a30Ta, CEphl, YIVIEKUCHBIA ra3 U 030H. ['opojckue nepeBbs He
TONBKO  HEHTpamM3yrOT  aTMOCQEpHBIC  3arpsA3HUTENH, HO H
AKKyMYJIHPYIOT MX B CBOMX TKaHiX. [loTJIOTHTENBbHAs CIIOCOOHOCTH
TOPOJCKHX JIECOB — 3TO PErYIHPYIOIINE SKOCUCTEMHBIE YCITYTH, BBITOIHI,
MOJy4aeMble  OT  PETYJUPOBaHHSA  JKOCHCTEMHBIX  IPOIECCOB,
CHOCOOCTBYIOIIME TMOIACPKAHUIO KadecTBa NPUPOJHOW cpenbl. B
3aBHCHMOCTH OT IUIOLIAJH TOPOJACKUE JieCa MOTYT M3MEHSTh MPOQHIn
BE€Tpa WU CO3AaBaTb JIOKAJIbHBIC WHBEPCHUU [JIA YJIaBJIMBAHUA
3arpsA3HSIONIMX BEUIECTB TAKUM 00pa3oM, 4TO yJalieHHEe aTMOC(EpPHBIX
3arpsi3HuTENed  ycunuBaeTcsa.  bonblias  yacTh  3arpsi3HUTENEH
MOTJIONIAEeTCA JIEPEBbSIMU B JHEBHBIE Yachl B Iporecce (OTOCHHTE3A.
ObecrieueHHOCTh ~ BOJOW  JiepeBa  BIMSAET HAa  IOBBIIICHHYIO
TPaHCIHUPAIIHIO, YTO, B CBOIO OYEPE/Ib, YBEIIMIMBACT Ia30IOTIIONICHIE H
HaKOITJICHHE aTMOC(EpHBIX 3arpsA3HUTENCH 1O MaKCHMAaIbHOTO YPOBHS.
CKOpOCTh TIOTJIOIIEHHSI Ta30B 3aBHCHUT OT MOP(O-aHATOMHUYECKUX
0COOCHHOCTEH IHCTHEB PACTEHHI, METEOPOJIOTHICCKUX ITOKa3aTelNei:
00JTAYHOCTH, OCBEIIEHHOCTH, CKOPOCTH BETpa, TEMIIEPATYpPhI BO3AyXa H
MOYBBI, BI&)KHOCTH BO3/IyXa U MOYBBL. Ha MOTIIOTHTENBEHYO CIIOCOOHOCTH
3€JIEHBIX ~ HACAXISHWH  BIHMSIIOT  BUIAOBOM  COCTaB, BO3pAacT,
ACCUMMWIIITUOHHAs TTOBEPXHOCTH KpOH JICPEBLEB, JUINTCIIBHOCTHU
BEreranuu.

Ilenp Hamero mccienOBaHUSA — OICHUTH YAAJCHHE 3arpsi3HEHUS
BO3/lyXa OKHCJIOB CEPHI M 230Ta TOPOJICKUMU Jiecamu, Ha mpumepe OOIIT
Jomuna pexku Cetyns, Cepebpsiabiii 60p, [IKuO CokollbHUKH B TEUEHHE
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Beretauun 2019 1., paspaboraThb METOABI OLIEHKH  YAaJCHUS

3arpsi3HUTENICH TOPOJCKHMMH HACAXICHHUSIMHU, BBISBUTH  (HaKTOPEI,

BIUSIOUINE HA TMOTJIOTUTEIbHYIO CIOCOOHOCTh. MDaKTOphl, KOTOPHIE

OYAyT yYTCHBI — IUIOIIA/b JUCTHCB U UX aHATOMHUYECKUE OCOOCHHOCTH,
TaKCaLlMOHHBIE [TOKA3aTENH U AP.
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OLIEHKA NBLIE®WIbTPYIOLIENA CIOCOBHOCTH
TOPOJICKHX JIECOB JJIS PACYETA DKOCUCTEMHOI
®YHKIWHU 3EJEHBIX HACAKIEHUI

Yepubiuenko Oxcana Bacuiabnesna, Kpyrukosa Ilonnna
BajienTHHOBHA

MocKkoBCKHi rocyIapCTBEHHBIN TeXHUIECKHH YHUBepcuTeT uM. H.O.
Baymana (HarmoHaTBHBIN HCCIIEOBATELCKUN YHIBEpCHUTET), MOCKBa,

Poccuiickas ®@enepauust

E-mail: tchernychenko@mgul.ac.ru

Knroueevte cnosa: nvuieunompyrowas cnocobnocms, 20poockue
Jleca, oyeHKa

l'opoga-meranonucsl  MOABEPrarOTCsl  BO3ACUCTBUIO  BBICOKUX
KOHIICHTPAIIMA 3arps3HHUTENEH BO3IyXa, OCOOCHHO TBEPIBIX YACTHII
(TY). OcuoBHbIME HucTOUHUKaMH TU B TOPOICKOHW cpenme SBISIOTCA
aBTOJIOPOTH, IPOU3BOJCTBEHHAs M CTPOMUTENbHAs JAESITEIbHOCTD.
T'oponckue mepeBbst ¢ WX OONBIION IUIOMIANBIO JIUCTHEB SBISIOTCS
Omoorn4eckuMu (pUIBTPaMHu, YIalsasl B3BSIICHHBIC YaCTHIIBI, YIIyUIIas
KauecTBO BO3AyXa U BBHIMOJHIS OKOCHUCTeMHblE (GYHKIWHU. JIHCThA
JIEPEBBEB SBJIIOTCS €CTECTBEHHBIMHU aKKYMYJISITOPAMU TBEPJIBIX YaCTHII,
YTO HCMONB3YETCS B OHOWMHAMKAIMM 3arps3HEHHs aTMOC(HEPHOro
BO3/lyXa ¢ TOMONIbIO pacTeHui. Cpei OCHOBHBIX (PaKTOPOB, BIUSIOLTUX
Ha OCaXJIEHWE YaCTHI[ Ha MOBEPXHOCTH PACTEHHM, MOXXHO BBIIEIHUTH
dbopMy W JImMaMeTp W YACTUIl, METEOPOJOTHYECKHE MapaMeTphl
(BMaXXHOCTh, CKOPOCTH BETpa WM TypOYJIEHTHOCTH), BHUIOBOH COCTaB
pacTeHHif, OCOOCHHOCTH  pPAacIONIOXKCHHUs  JEPEBbEB,  AHATOMO-
Mop(oJOoTHYeCKHEe OCOOCHHOCTH ¥ (opMa JIMCTOBOH IOBEPXHOCTH,
pa3Mep, CTPYKTypa IJI0La1b KPOHBIL.

JepeBbst cunrtarotcst HanOoaee 3PPEKTUBHBIMU MBLUICYIIOBUTEIISMHE.
KpoHbI nepeBbeB MPUBOAAT K TYpPOYICHTHBIM IBIDKCHHSM BO3IyXa,
KOTOpBIE YBEITUYUBAKOT OTJIOKEHUE T4 Ha JIACTBSX.
[[IupoxkoaMCTBEHHBIE BH/IBI c IEpOXOBAaTHIMA  JTUCTOBBIMH
noBepxHOCTAMH Oojee >¢pdexTnBHB B ynapnuBanun TUY, yeM BHIBI C
TJIaJIKUMH JTUCTOBBIMU TIOBEPXHOCTSIMU. XBOWHBIE BUIBI CUUTAIOTCS
Oonee 3¢ (deKTUBHBIMKU B HakomieHWH TY, 4eM HIMpOKOJIMCTBEHHBIE
BUJIBI, © OHU HAKAIUIMBAIOT 3arpsI3HSIONINE BEIIECTBA B TECUCHUE BCETO
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roga. OpHaKo IIUPOKOJIMCTBEHHBIE BHIBI Oojee YCTOWYMBHI B
SKCTPEMAIBHBIX TOPOJICKUX YCIOBUSIX.

Lenp Hameid paboThl — N3y4UTh 3PPEKTUBHOCTS ITbLISHMIBTPYIOLIEH
CIIOCOOHOCTH JIepEBBEB B T'OPOJICKON Cpelie, OLEHUTh KOJIMYECTBEHHO
MOTJIOIEHUE TBEPABIX YaCTHUI TOPOACKMMHU HACakKJCHUSIMHU, BBIIBUTH
HanOonee AQQEeKTHBHBIE BHABI UL yOAJICHUS TBEPIABIX YACTHII,
pa3paboTaTh MpPaKTHYECKHE PEKOMEHJIAIMH, C TOMOIIBIO KOTOPBIX
yIaJICHHE YacTHIl AEPEBBIMH MOXKET OBITh MAaKCHMAaJIbHBIM.
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K BOITPOCY O BJIMSAHUU TOIIOI'PA®UU ITOBEPXHOCTH
PA3JIMYHBIX ITOPOJ APEBECHUHbBI HA PACXO/ KJIES

Yyounckuii Anaroamii Hukonaesuu, Pycakos JIMmutpuii
Cepreesuny, Bapankunna I'anuna CtenanoBHa, Yernakos AJsekceii

CepreeBuu

OI'BOY BO «Cankt-IleTepOyprekuii rocyqapCTBCHHBINA
JIeCOTeXHUUECKHH YHUBepcUTeT», Poccus

E-mail: a.n.chubinsky@gmail.com

Knrwouesvie cnoea: mukpocmpoenue OpesecuHvl, UEPOX08AMOCHb
HOBEPXHOCUL, NPOHUKHOBEHUE ICUOKOCHU 8 OPEeBECUH)

H3y4yeHnue nmoBepXHOCTHBIX CBOWCTB U CTPOCHUS IPEBECHHBI Oepesbl,
OCHHBI, JIMICTBEHHUIILI Ha MHUKPOYPOBHE NpEICTaBIIET O0€3yCIOBHBIH
HUHTEPEC IJIA U3YUCHUA B3aHMOﬂeﬁCTBHH JAPCBECUHBI PA3JIMYHBIX TOPO/J C
BOJIOH, KUAKAMH KICSIIIMHU U 3aIIUTHO-IEKOPAaTUBHBIMH BEIIECTBAMU.

D¢ dexTHBHBII pasMep MPOBOISIINX 3JIEMEHTOB JPEBECHHBI MOXKET
ObITh ompenenéH ¢ ydéToM e¢ (pakTaabHOW CTPYKTYPHI U TOHOTpaduu
MOBEPXHOCTH TIOJIOCTEH KIIETOK. AHAJIN3 MHUKPOCTPYKTYPHI APEBECHHBI
MO3BOJISIET ~ TIPEJIIOJIOKUTE  BO3MOKHOCTh  TIPUMEHEHHSI  TEOPHH
(pakranoB mis onucanus e€ 3¢ HEeKTUBHBIX XapaKTEPHCTHK.

[IpoBeneHHble paHee IKCIEPUMEHTANbHBIE HCCIEAOBAHUS TITyOUHBI
MIPOHUKHOBEHUS KJiess B JAPEBECHHY M Je(QOPMHUPOBAaHHUS IPEBECHBIX
KJIIETOK METOOOM 3HeKTpOHHOﬁ MHUKPOCKOIIMU TTO0Ka3ajin, 4YTO rny61/1Ha
MIPOHUKHOBEHHs KJI€sI B PAaHHIOIO 30HY 3HAYUTEIBHO OOJBINE, YeM B
O3 HIOKO. DTO MOKHO O6'I)HCHI/ITI) HC TOJIBKO pPAa3jIM4YueM TOJIIIMHBI
CTEHOK KJIETOK, MEHBIIIMM Pa3pyIICHHEM CTEHOK IT03{HEe! PEBECHUHBI, HO
1 Tororpaduei MojaocTu KICTOK.

HccnenoBaHa MOBEPXHOCTH IOJIOCTH KJIETOK JIPEBECHHBI Oepessl,
OCHHBI 1 JIMCTBEHHUIIBI C TIOMOIIBIO CKaHUPYIOLIero Mukpockorna ACM
CMM 2000, mporpamMmHOEe oO0OecredeHHe KOTOpPOro IO3BOJISET
ONPEIETINTh  OCHOBHBIE  IapaMeTpbl  TONOrpaduu  MOBEPXHOCTH.
[TomyyeHHOE C TOMOIIBIO IPOrpaMMHOTO Kommiekca iPhoto Draw
version 2.6 TpexMepHOe H300paK€HHE TIO3BOJWIO paccuuTaTh
(l)aKTI/I‘{eCKy}O mIomanab eIIHHH'—IHOfI TIOBEPXHOCTHU MOJIOCTH KIICTKH.

TpexmepHoe U300pakeHre MO3BOJISIET B HATJISIHONW (pOopMe OIEHUTH
XapaKTepHble OCOOEHHOCTH IIEPOXOBATOCTH MOBEPXHOCTH U Kak
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CJIICACTBHC (baKTI/ILIeCKyIO IJjiomanab KOHTaKTa JOPEBCCUHBI C BOZ[Oﬁ,
KUJAKHUMU KIICAIINUMUA U 3allIUTHO-ACKOPAaTUBHBIMU BCUICCTBAMMU.
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CUCTEMA BU3HEC-ILLIAHUPOBAHUS KAK DJIEMEHT
CTPATETMYECKOI'O INIAHUPOBAHUS PA3BUTUSI
OTPACJIEN JIECHOI'O CEKTOPA

Ilaposa Ceers1ana BragumuposHa
MoCKOBCKUH TOCYIapCTBEHHBIN TEXHOJIOTUUECKUI YHUBEPCUTET UM.
H.3. baymana (HannoHanbHBIH HCCIIETIOBATEIbCKIH YHUBEPCUTET),

MEBITHITUHCKIH (rmHrat

E-mail: sharova@mgul.ac.ru

Knioueswvie cnosa: cucmema 6usnec-niaHupo8anus, 1eCHOU CeKmop,
cmpame2uuecKkasi 30Ha X035UCME08AHUS

IIpocTpaHcTBEHHBII aHau3 pasMeleHus H pas3BUTHSA
MPOU3BOJCTBEHHBIX MOIIHOCTEN OTpacieil JecHoro cekropa PO
CBUACTCIILCTBYECT O TOM, 4YTO B OOJIBIITNHCTBE PETHUOHOB P® umerorcs
CEpbe3Hble OMCIPONOPLMM B TEMIAX pPa3sBUTHA JECHBIX OTpaclieH,
B3aUMOJICHCTBYIOIINX B  €OMHOM  TEXHOJIOTHYECKOM  LEMOdKe.
[lepBocTenieHHOE 3HAYeHHWE MPUOOPETAIOT 3aJaddl  IUIAHWPOBAHUS
CTPAaTETUYECKOr0 Pa3BUTUS  JECONPOMBIIUIEHHBIX —OTpaciei. ITo
o0ycliaBIMBaeT HEOOXOJUMOCTh pa3pabOTKN CTPATETHH Pa3BUTHS IPU
TECHOM KOOpAWHAIMKU TIPUHUMAEMBIX MCEP Ha OCHOBHBLIX YPOBHAX
YIIPaBJICHUS OTPACIISIMH JIECHOTO CEKTOpa: Ha (ellepalibHOM ypOBHE, Ha
ypoBHe cyOBekToB Poccuiickoit @enepai, Ha YpPOBHE OTIEIBHBIX
NpeanpUsITUi, OTPACIIEBBIX HAay4YHO-HUCCJIEI0BATEIbCKUX U
0O0IIIeCTBEHHBIX OpPTaHU3AIHH.

Ooecnieuenne ycTtodunBod ddpdexkTHBHOW pPabOThl NPEAIPHUATHI
JIECHOT'O CEKTOPAa, UX YKOHOMUYECKOT0 POCTAa U Pa3BUTHsI ONPEENAETCS
NpaBWJIBHOCTBIO ~ BBIOOpa  CTPAaTerM4YecKMX  OPHEHTHUPOB  Ha
JONTOCPOYHYIO  TEpCIIEKTHBY,  KOTOpBIE  IO3BOJIIT  Hambolee
pallMOHAIBHO pean30BaTh UMEIOIIUECS B UX PACIOPSKEHUH PECYPCHL.

Crpaterusi OM3HeC-IIJIaHUPOBAHUS MPEANPHUITHH JIECHOTO CEKTOpa
BO BHEIIIHEM PBIHOYHOM MPOCTPAHCTBE COCTOUT B MEPBYIO OUEPEAb B
OTpEeNeICHNH CBOMX CTpaTerudeckux 30H nesarenpHocTH (C3[) c
MO3ULMH MapKETHHIA, TOBAPHO-CHIPHEBBIX IMO3ULUNH U KINEHTCKOU
6a3pr. Kax mo0as mpOM3BOACTBEHHAs CHCTEMa, NPEINPUATHE
XapaKTepU3yeTcsl MOTOKAaMH HEOOXOAMMBIX PECypcoB, KOTOpHIE
MOCTYNAIOT Ha BXOJ, W MOTOKAMH TOTOBOW MPOIYKIWH, paboTaMu U
ycllyraMH, KOTOpbI€ MpeAcTaBIeHbl Ha BhIXoje. s mpeanpustuit
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JICCHOI'O CCKTOpPa pU OLICHKE MMPUBJICKATCIIbHOCTU CTpaTeFH‘IeCKOﬁ 30HBI
XO035HCTBOBAHUS uenecoo6pa3Ho HCIIOJIB30BAaTh TaKHC (baKTOpLI, KakK
MEPCOCKTHUBBL PpOCTa W TEPCIICKTUBBI peHTaGeJ’ILHOCTI/I, YPOBCHb
3KOHOMH‘I€CKOI>1, TEXHOJIOTMYECKOI u COHI/I&HLHO'HOHHTH‘ICCKOﬁ

CTaOWJILHOCTH ¥ Jpyrue (haKkToOphI, OMPEICNISIONIUE yCreX paboThl B
JIAHHOW CTPAaTEruuecKoi 30He NeATENbHOCTH.
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HNCIIOJIb30BAHUE MOJIEKYJISAPHO-TEHETUYECKHUX
METOJ0B B MIEHTUO®UKALIUU JIECHOI'O
PENNPOAYKTUBHOI'O MATEPUAJIA PINUS SYLVESTRIS L.
HA TEPPUTOPUU CPEJTHEW CUBUPH

Mlensep Mapuna AnexkcanapoBHa, Moe AJiekceii AnekcaHapoBuy,
IlyBaeB dennc HuxonaeBuu, Cyxux TaTbsana BajeHTHHOBHA,

IIuaxkuna Ejena AllekceeBHa

Ownan OBY «Pocnecozamuray - «LleHTp 3amuThI Jeca
KpacHnosipckoro kpas», Poccus

E-mail: maralexsheller@mail.ru

Knrouesvie cnoea: necnoii penpoOyKmusHolll MAMepuan, COCHA
obviknoeennas,  JIHK-ananus, — mukpocamennumol,  2eHemMu4ecKoe
cxo0cmeo.

B Hacrosmmee BpeMs OJHOW M3 BaXKHBIX 3a7ad JIECHOTO XO3sHCTBa
Poccuiickoit Depepannu ABIACTCS KOHTPOIb 32 COONIIOJCHAEM PaBUI
JIECHOTO CEMEHHOTO PalOHHUPOBAHMS ITIPH BOCIPOU3BOACTBE JiecoB. C
3TOH IIETBI0 OTIECIIOM MOHHUTOPHHIA COCTOSIHHSI JIECHBIX T'€HETHYECKUX
pecypcos KpacHosipckoro kpast 6su1 mpoBener JHK-ananms ceMsH u
CestHIIEB (JIECHOTO PENpPOAYKTHBHOTO MaTepHaa) COCHbI OOBIKHOBEHHON
(Pinus sylvestris L.) Ha Tepputopusix Pecriy6nuku Xaxacust (AbaznHckoe
necHndectBo) UM KpacHosipckoro kpas (EmenbsHoBckoe U Yspckoe
JIECHUYECTBa) Ha MpeIMeT MX TeHEeTHYEeCKOT0 COOTBETCTBHA. B xoze
TEHEeTHYECKOI0 aHaln3a OBUIO HCIIONB30BAaHO 6 MUKPOCATEIUIMTHBIX
nokycoB saepuoit JIHK (SSR-ananu3): lw_21953, Iw_04306, PtTx3107,
PtTx3116, psyl57, lw_27940. DnextpodopeTndeckoe paseieHIe
MPOIYKTOB aMIUTU(HUKALNH TPOBOIWIN B 6% IMOIMAKPHIAMHUIHOM Teie
(ITAAT), c¢ wucmomszoBanueM IXTAE Oydepa B kamepax s
BepTUKanbpHOTO 3MekTpodopesa (VE-20, OO0 «Xenmkon»). Pacuer
NoKazaTejaell IeHeTHYEeCKOro pa3HooOpasusi MPOBOIMWIM C ITOMOIIBIO
nporpammsl GenAIEx6.5.

AHan3 MoTy4eHHbIX JaHHBIX ITOKa3all, YT0 B BEIOOPKAX CEMSH COCHBI
OOBIKHOBEHHOH, 3arOTOBJICHHBIX B HACAKICHHUAX 0003HAUYEHHBIX
PETHOHOB M TPEATIOJIIOKUTEFHO BBIPAIICHHBIX M3 HHUX CESHIEB, MO 6
W3YYCHHBIM JIOKycaM BCETO BBISABIEHO OT 36 10 47 aienbHBIX
BapuaHToOB. Hambosiee dacTto BcTpedaeMbIMH ayuiensMu Obutn: 247 B
nokyce Ilw_27940; 199 B nokyce psyl57; 170 u 161 B mokyce PtTx3116;
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159 B nokyce PtTx3107; 193 u 187 B mokyce lw_04306; 253 u 258 B
mokyce Ilw_21953. T'eHeTHuyeckoe CXOJACTBO MEXKAY CEMCHAMH W
CesIHIIAaMU COCHBI OOBIKHOBEHHOW W3y4YEHHBIX KOHTPOJBHBIX 00pa3LoB
BapeupoBaio ot 90,2 no 96,7%. Takum oOpa3oMm, B paMKax JaHHOH
paboThl OBUIO MOATBEPIKICHO COOJIOJICHHE MPABUII JIECHOTO CEMEHHOTO
paliOHMpPOBaHHUS TIPH BOCIPOM3BOJICTBE JIECOB HA TEPPUTOPHUIX
Pecrry6mmmkn Xaxacus 1 KpacHosipckoro kpasi.

155



International Symposium «Forest complex in the digital economy».
Mytishchi, Moscow region, Russia, December 2-5, 2019.

PARTICIPANTS E-MAIL LIST

Participant

E-mail

Czupy Imre

czupy.imre@uni-sopron.hu

Deglise Xavier

xavier.deglise@univ-lorraine.fr

Derczeni Rudolf

derczeni@unitbv.ro

Donaldson Lloyd

lloyd.donaldson@scionresearch.com

Dou Jinze

jinzel316@gmail.com

El Moussaouiti Mohammed

m.elmoussaouiti@gmail.com

Evans Robert

robertxevans@gmail.com

Kasal Bohumil

bohumil.kasal @wki.fraunhofer.de

Kim Yoon Soo

kimys@jnu.ac.kr

Musat Elena Camelia

elena.musat@unitbv.ro

Nahlik Andras rectoro@uni-sopron.hu
Pésztory Zoltan pasztory.zoltan@uni-sopron.hu
Rojas Rojas Mederico Pascual medericop@nauta.cu
Schmitt Uwe uwe.schmitt@thuenen.de
Sova Daniela sova.d@unitbv.ro
Stanciu Mariana Domnica mariana.stanciu@unitbv.ro
Wang Siqun swang@utk.edu

Axcenos Iletp AnapeeBuy

axenov.pa@mail.ru

Antonosa ['annna deonocueBHa

antonova_cell@mail.ru

Bbenkosckuii Cepadum FOpbreBnu

belkovskiy@ro.ru

BykoBa AHHa AneKkcaHApPOBHA

annabukova@yandex.ru

BrikoBckuit MakcniM AHATOJILEBUY

bykovskiy@mgqul.ac.ru

Bapankuna ['anuna CtenanoBHa

varagalina@yandex.ru

Bponrckas Amna MuxaitnoBaa

alla.m.vronskaya@gmail.com

TNankun Baagumup I1aBnosuy

vgalkin@bmstu.ru

Tl'amcaxypaust Onbra
BiagumupoBHa

gamsahurdia@mgul.ac.ru

I'opb6avesa ["anmna
AnexcaHapoBHA

gorbacheva@bmstu.ru

I'opsiueB Hukura Jleonnposuu

ckal cniib@mail.ru

156



mailto:czupy.imre@uni-sopron.hu
mailto:xavier.deglise@univ-lorraine.fr
mailto:derczeni@unitbv.ro
mailto:lloyd.donaldson@scionresearch.com
mailto:jinze1316@gmail.com
mailto:m.elmoussaouiti@gmail.com
mailto:robertxevans@gmail.com
mailto:bohumil.kasal@wki.fraunhofer.de
mailto:kimys@jnu.ac.kr
mailto:elena.musat@unitbv.ro
mailto:rectoro@uni-sopron.hu
mailto:pasztory.zoltan@uni-sopron.hu
mailto:medericop@nauta.cu
mailto:uwe.schmitt@thuenen.de
mailto:sova.d@unitbv.ro
mailto:mariana.stanciu@unitbv.ro
mailto:swang@utk.edu
mailto:axenov.pa@mail.ru
mailto:antonova_cell@mail.ru
mailto:belkovskiy@ro.ru
mailto:annabukova@yandex.ru
mailto:bykovskiy@mgul.ac.ru
mailto:varagalina@yandex.ru
mailto:alla.m.vronskaya@gmail.com
mailto:vgalkin@bmstu.ru
mailto:gamsahurdia@mgul.ac.ru
mailto:gorbacheva@bmstu.ru
mailto:ckal_cniib@mail.ru

International Symposium «Forest complex in the digital economy».
Mytishchi, Moscow region, Russia, December 2-5, 2019.

Participant E-mail
HZitingil\sggﬁ EH stown200@mail.ru

HesnoB Jmutpuit Uropesuu

D.dejanov@yandex.ru

Honckoii Cepreit AnekcaHIpOBHY

lesshii@bk.ru

Hpemosa HOmmsa ['ennanneBHa

dremova@inbox.ru

Epmoxun ApTtéM AnekceeBud

ermohin_1997@mail.ru

3aBpaxkHoBa MpuHa AHaTonbEeBHA

zavrazhnova@mgqul.ac.ru

3aiinieB Briagucnas ImutpreBrd

kelertak@bk.ru

3anpynHoB Bsuecnas Unbuu

zaprudnov@mgul.ac.ru

3apybuna Anxenina HukonaeBHa

zarubina@mqul.ac.ru

WBankun Axapeit HukonaeBuy

aivankin@inbox.ru

Kanmmanna Anéna AHaToJbEBHA

kalinina@bmstu.ru

Kanrenkun Anexcanap
AnexcaHIpoBHY

kaptelkin94@mail.ru

Kupeit Bnagumup Branumuposuy

Kirey-v@mail.ru

Kunaccen Hukonaii Bnagumuposuu

klassen@issp.ac.ru

Komapos Eprenwnii ['ennanueBud

komarov@magul.ac.ru

Kononos I'eopruii Hukomnaepuu

kononov@maqul.ac.ru

Kynsman Cepreit HukonaeBuu

sergiy.kulman@znau.edu.ua

JlanTeB Anekcanap BaneHTuHOBUY

laptev@maqul.ac.ru

JleBun Annpeii bopucoBuy

nivel2001@mail.ru

JleonoBa BanenTtnna AjiekceeBHa

leonovava@bk.ru

JlomoB Bukrop JmMutpuesuy

lomov@mgqul.ac.ru

Makapenko Jmutpuii CepreeBud

dmitriy.makar.95@mail.ru

MasmkoB Anexcanap Hukomaesuu

klevenivo1988@mail.ru

MartpocoB Anekceii BacuibeBud

matrosov@mgul.ac.ru

Martromknna Onsra Hukonaesna

1462699@gmail.com

Menbauk JIro60Bs [lerpoBHa

lyubov.melnik.93@mail.ru

Menbnux Iletp I'puropsesuy

melnik _petr@bk.ru

Momncees Cepreit AHIpeeBrd

rf-baf@mail.ru

Mopo3zoBa Onbra IBaHOBHa

morozova@inbox.ru

Hazapenko Enena bopucosna

nazarenko@mgqul.ac.ru

157



mailto:stown200@mail.ru
mailto:D.dejanov@yandex.ru
mailto:lesshii@bk.ru
mailto:dremova@inbox.ru
mailto:ermohin_1997@mail.ru
mailto:zavrazhnova@mgul.ac.ru
mailto:kelertak@bk.ru
mailto:zaprudnov@mgul.ac.ru
mailto:zarubina@mgul.ac.ru
mailto:aivankin@inbox.ru
mailto:kalinina@bmstu.ru
mailto:kaptelkin94@mail.ru
mailto:kirey-v@mail.ru
mailto:klassen@issp.ac.ru
mailto:komarov@mgul.ac.ru
mailto:kononov@mgul.ac.ru
mailto:sergiy.kulman@znau.edu.ua
mailto:laptev@mgul.ac.ru
mailto:nivel2001@mail.ru
mailto:leonovava@bk.ru
mailto:lomov@mgul.ac.ru
mailto:dmitriy.makar.95@mail.ru
mailto:klevenivo1988@mail.ru
mailto:matrosov@mgul.ac.ru
mailto:1462699@gmail.com
mailto:lyubov.melnik.93@mail.ru
mailto:melnik_petr@bk.ru
mailto:rf-baf@mail.ru
mailto:morozova@inbox.ru
mailto:nazarenko@mgul.ac.ru

International Symposium «Forest complex in the digital economy».
Mytishchi, Moscow region, Russia, December 2-5, 2019.

Participant

E-mail

Hazapenko Upuna HukonaeBna

nazarenko37@mail.ru

IlepeBanosa EBrenust
AJleKkcaHapOBHA

perevalva.evgenija@rambler.ru

IToxpoBckas Enena HukonaeBHa

elenapokrovskaya@bk.ru

Honemyx Onpra MutpodanoBHa

olga.m.pol@yandex.ru

IIposun Kupmnn Hukonaesuu

les.k91@mail.ru

Pesanos Jleonun Bnagumuposuy

rezanov6l@mail.ru

PycakoB [Imutpuii CepreeBud

dima-ru25@mail.ru

Pri16un Bopuc MartBeeBnd

rybin@mgqul.ac.ru

Canaes Buxrop I'eopruesuu

rector@mgqul.ac.ru

Capankuna Enena BinagumuposHa

sarapkinaev@mail.ru

CkypatoB Hukonait
Bragumuposuu

skuratov@mgqul.ac.ru

CracoBa Bukropus Bukroposna

vistasova@mail.ru

Tennoes Anekcelt Bukropouu

mmu49@mail.ru

TutyHun AHzapeil AnekcanIpoBUY

a_titunin@ksu.edu.ru

TuxomupoB EBrenunii
AJexcaHIpoBHY

tihomirov@mgul.ac.ru

Tymysakos JMutpuii
Branumuposuu

tuluzakov@mgul.ac.ru

Tymysakos JMutpuii
Branumuposuu

tuluzakov@mgul.ac.ru

XazparbexoB Mupxoxkum
Xa3parbexoBuy

khazratbekov@mail.ru

UYernakos Anekceit CepreeBuy

cheglakov.alexey@gmail.com

Uexkynun Imutpuii bopucosuu

Chekunin_ D B@goznak.ru

YyOnHckuit AHaTONMHI

a.n.chubinsky@gmail.com

Huxonaesnu
anpun Anaronui .
AP shadrin@mgul.ac.ru
AnexcaHapoBHY
[ITamyenkoBa Onbra .
shapchenkova@mail.ru
AJnexkcaHapoBHA

[ITapoBa Ceetnana BiagumupoBHa

sharova@maqul.ac.ru

[Iemep Mapuna AnekcaHapoBHA

maralexsheller@mail.ru

[Ilep6akor EBrenuit Hukomnaesn4

scherbakov@magul.ac.ru

158



mailto:nazarenko37@mail.ru
mailto:perevalva.evgenija@rambler.ru
mailto:elenapokrovskaya@bk.ru
mailto:olga.m.pol@yandex.ru
mailto:les.k91@mail.ru
mailto:rezanov61@mail.ru
mailto:dima-ru25@mail.ru
mailto:rybin@mgul.ac.ru
mailto:rector@mgul.ac.ru
mailto:sarapkinaev@mail.ru
mailto:skuratov@mgul.ac.ru
mailto:vistasova@mail.ru
mailto:mmu49@mail.ru
mailto:a_titunin@ksu.edu.ru
mailto:tihomirov@mgul.ac.ru
mailto:tuluzakov@mgul.ac.ru
mailto:tuluzakov@mgul.ac.ru
mailto:khazratbekov@mail.ru
mailto:cheglakov.alexey@gmail.com
mailto:Chekunin_D_B@goznak.ru
mailto:a.n.chubinsky@gmail.com
mailto:shadrin@mgul.ac.ru
mailto:shapchenkova@mail.ru
mailto:sharova@mgul.ac.ru
mailto:maralexsheller@mail.ru
mailto:scherbakov@mgul.ac.ru

International Symposium «Forest complex in the digital economy».
Mytishchi, Moscow region, Russia, December 2-5, 2019.

REPRESENTATED UNIVERSITIES AND ORGANIZATIONS

e Aalto University, Department of Bioproducts and Biosystems,
Helsinki, Finland

e BMG TRADA Certifiering AB, Goteborg, Sweden

e Center for Renewable Carbon, University of Tennessee,
Knoxville, USA

e Chonnam National University, Gwangju, South Korea

e  Department of Mechanical Engineering, Transilvania University
of Brasov, Romania

e Empresa de Construcciones La Habana, Cuba

e Empresa Nacional de Ingenieria Aplicada, Cuba

e Facultad de Ingenieria Civil de la Universidad Politécnica de La
Habana José Antonio Echeverria, CUJAE, Cuba

e Faculty of Sciences, Rabat, Morocco

e Faculty of Silviculture and forest engineering, Transilvania
University of Brasov, Romania

e Fraunhofer WKI, Braunschweig, Germany

e  Gheorghe Asachi Technical University of Iasi, Romania

o Institute of Forest and Environmental Techniques, University of
Sopron, Hungary

e Institute of Mathematics, University of Sopron, Hungary

e Institute of Solid-State Physics of Russian Academy of Sciences
(ISSP RAS), Russia

e Instituto Cubano de Investigaciones de la Cafia de Aztcar, Cuba

e Instituto de Investigaciones Agroforestales, Cuba

e Laboratory of Materials Nanomtechnology and Environment,
Macromolecular Chemistry and Biomaterials Sciences Faculty
of Sciences, University Mohammed V, Rabat, Morocco

e LERMaB, University of Lorraine, France

e Materials Science and Engineering Program, School of
Engineering and Resources, Walailak University, Thailand

e Municipal Budget Educational Institution School Ne 45,
Yamkino, Moscow Region, Russia

e Muytishchi Branch of Bauman Moscow State Technical
University, Mytishchi, Russia

e National Institute of Research and Development for Technical
Physics, Romania

e Private educational institution "Nonprofit general educational
institution "ShkolYar", Moscow region, Russia

159



International Symposium «Forest complex in the digital economy».
Mytishchi, Moscow region, Russia, December 2-5, 2019.

Russian Academy of Science, Russian Federation
Scion, Rotorua, New Zealand
Siberian Institute of Physiology and Biochemistry of Plants,
Siberian Branch of RAS, Irkutsk, Russia
Technical University Braunschweig, Braunschweig, Germany,
Thiinen-Institute of Wood Research and Institute of Wood
Science of the University of Hamburg, Germany
Universidad Politécnica de La Habana, CUJAE, Cuba
University of Petrosani, Petrosani, Romania
University of Sopron, Hungary
University of Sopron, Innovation Center, Hungary
VN Sukachev Institute of Forest, Siberian Branch of RAS,
Krasnoyarsk, Russia
Kutomupckuit HallMOHAJIbHBIN arpo3KOJIOTNYeCKUI
YHUBEPCUTET, Y KpauHa
Hucturyt neca um. B.H. CykageBa CO PAH — o6ocobnernOe
noapaznenenue GUIL KHII CO PAH, r. Kpacnosipck, Poccust
Wnctutyr necosepenus PAH, c. VYcmenckoe, MockoBckas
obmnacte, Poccus
WuctutyT Termo- u maccoodmena umenn A.B. JIerkoBa HAH
Benapycu, Munck, Peciyonuka benapych
KocTtpomMmckoii rocyiapcTBeHHBIN YHUBEpCHTET, Poccust
MpITHIUHCKHEA ~ QriHan  MOCKOBCKOTO  TOCYAapCTBEHHOIO
TEXHUUYECKOIO YHUBEPCUTETA UM. H.D. baymana
(HaIMOHANBHBIA HMCCIE0BAaTEILCKUN YHUBEPCUTET), MOCKBa,
Poccuiickas ®enepauus

Hayuno-uccnenoBarensckuit  mHCTHTYT — ¢mmanr  AO
«["o3HaK», Poccus
HamuonansHbIH HCCIIEIOBATEIbCKUI «MOCKOBCKHUH

TOCYIApCTBEHHBI  CTpOWTENbHBIH  yHEHBepcuteT» (HUY
MI'CY), Poccus

OAO «IH1WB», Poccus

000 «JlecunBecT», Poccus

IMTAO «Cubyp Xonauur», Poccus

CankT-IletepOyprckuif  TOCYyIapCTBEHHBIH JIECOTEXHUYCCKUIMA
yauBepcuteT nM. C.M. Kuposa, . Cankt-IletepOypr, Poccus
Cubupckuit ¢enepanpHbIi  yHUBepcUTeT, T. KpacHospcek,
Poccus

160



International Symposium «Forest complex in the digital economy».
Mytishchi, Moscow region, Russia, December 2-5, 2019.

VYhpaBneHue Mo COAEPKAHUIO U PAa3BUTHUIO PEKPEAUOHHOTO
nanamadra tepputopun GI'BY «MexayHapoaHBIH NeTCKuUit
ueHTp «Aprek», Poccus
OI'AOY BO «PI'Y nedrn n raza (HUY) um. .M. I'yOkunar,
Poccus
OI'BHY «Pocundopmarporex», Poccust
OI'BHY Jleannrpaackuit HUMCX «BEJIOT'OPKAY, Poccus
®I'BOY BO «Cankr-llerepOyprckuii  ToCynapCTBEHHBIH
JIECOTEXHUUYECKUH YHUBEpCUTET», Poccus
Oumman ®OBY «Pocnecozamura» - «LleHTp 3amuThl Jeca
Kpacnosipckoro kpasi», Poccust
[Ixoma Ne1579, Mocksa, Poccus

161



International Symposium «Forest complex in the digital economy».
Mytishchi, Moscow region, Russia, December 2-5, 2019.

AUTHOR INDEX

Aniskina Antonina A., 51

Antonova Galina F., 23

Barsinescu Paul, 53

Barti Monica E., 43

Belkovskiy Serafim Yu., 35

Borcsok Zoltan, 25

Bukova Anna A, 26

Bykovskiy Maxim A., 28

Cebruk Ivan S., 48

Czupy Imre, 30

Deglise Xavier, 31

Derczeni Rudolf A., 43

Donaldson Lloyd A., 32

Dou Jinze, 33

Dryomova Yuliya G., 26

Dumitru-Dobre Constantin, 43

Galkin Vladimir P., 46, 48

Gamsakhurdia Olga V., 44

George Béatrice, 31

Goanta Viorel, 53

Gonzalez Yunier, 45

Gorbacheva Galina A., 34, 35,
46,48

Hamdaoui Lahcen El, 42

Horvath-Szovati Erika, 30

llias Nicolae, 54

Kasal Bo, 36

Khazratbekov Mirkhokim Kh.,
37

Kim Yoon Soo, 38

Klassen Nikolay V., 46, 48

Kolomietz Arkady A., 48

Kozhuhov Nikolay I., 55

Kumaniaev Sergey E., 46

La O Joaquin, 45

Laptev Alexandr V., 39

Li Juan, 36

162

Loskutov Sergei R., 51

Maloney Thad, 33

Manzanares Katia, 45

Matrosov Alexey V., 39

Matyushkina Olga N., 41

Merlin André, 31

Moussaouiti Mohammed El, 31,
42

Musat Elena C., 43

Nazarenko Elena B., 44, 55

Oskolkov Vladimir A., 23

Pasztory Zoltan, 25, 51

Phiri Josphat, 33

Puig Rene, 45

Rojas Mederico, 45

Sanaev Victor G, 34, 35, 46, 48

Savin Adriana, 53, 54

Schmitt Uwe, 50

Seo Jeong-Wook, 50

Shapchenkova Olga A., 51

Smirnov Dmitriy V., 34

Sova Daniela, 53, 54

Srivaro Suthon, 51

Stanciu Mariana D., 53, 54

Stasova Victoria V., 23

Suthon Srivaro, 25

Suvorova Galina G,, 23

Tikhomirov Evgeny A, 28, 55

Verdecia Ulisver, 45

Vinokurov Sergey A., 46, 48

Vuorinen Tapani, 33

Wang Siqun, 57

AreeB AHTOH KoHCTaHTHHOBHY,
58

Axcenos Iletp AnapeeBuy, 60,
62



International Symposium «Forest complex in the digital economy».
Mytishchi, Moscow region, Russia, December 2-5, 2019.

Anuxkymun Bopuc
MuxaiioBuy, 80

ApMmu3onosa Mapuna
AHnapeeBHa, 74

BaxkenoBa Anuna bopucoBna,
138

BrikoB Baagumup BacuabeBuu,
64

BbikoBckuit Makceum
AHaToyibeBHY, 83

Bapankuna I'animna
CrenanoBHa, 150

Baxuuna Tarbsina HukoJ1aeBHa,
140

BekmuHa AnHa
AJlekcaHIPOBHA, 78

BepeBkun AJexceit
Hukosaesuy, 89, 91

Bponckast Aniia MuxaiiyioBHa,
113

I'ankun Baagumup IlaBiaosuy,
65

I'osyoes UBan I'puropsesny, 64

Iony6eB Muxaunn UBanoBuy, 64

I'op6ayes H. M., 107

I'op6aueBa N'anmna
AJlekcaHIpoOBHa, 58, 67

I'opsiueB Hukura JleonnioBuy,
80

Januios Imurpuii
AJlekcanaposuy, 68

JesinoB [Imutpuii Uropesuy, 67

JloHckoii Cepreii
Aunexkcanaposuy, 70

EpMoxuH ApTéMm AJlekceeBHY,
72

3aBpaxHoBa Upuna
AHaToJILEeBHA, 124

3aiiueB Baaguciaas
JAmutpueBuy, 89, 91

163

3aiines JImutpuii Augpeesuy,
68

3anpyanoB Bsiuecnas Uibny,
74,75,77,78

3apy0uHa AHKeJIa
HuxogaaeBna, 101, 105, 132

3yb6apeBa Oabra HukosnaeBna,
138

3yiikoB AJiekcaHap
Aunekcanaposuy, 80

Hoe Anekceii AnekcaHapoBHY,
154

HNBankun Anapeii Hukonaesuy,
58, 101, 105

HBanoBa N'aauna
AJlekcaHapoBHa, 138

KaauauHa Anéna AHaToJIbeBHA,
65

Kanreaxkun Asexcanap
Aunlekcanaposuy, 82

Kapnaues Cepreii IlerpoBuy, 83

Kupeii Baragumup
Baagumuposuy, 84

Kuproxuna Tarbsina
AJlekcaHapoBHa, 86

Ko3zautuna Oasra
MuxaiijioBHa, 84

Ko3oBa lapbsi BasientnnoBHa,
146

Ko3nauee UBan AnekceeBud,
107

Koaranuxuna 'anuna
Bopucosna, 62

Komapos EBrenmii
I'ennaaueBuy, 87

Kononos I'eopruii Hukonaesunu,
89,91

KoncranTunoBa CBetsiana
AnekceeBHa, 80

KopHuiios I'eopruii
BajnenTunoBuy, 93



International Symposium «Forest complex in the digital economy».
Mytishchi, Moscow region, Russia, December 2-5, 2019.

KotoB Asekceii
Aunexkcanaposuy, 120

Kpyrukosa Ilonnna
BajsienTuHoBHa, 148

Kynpsimosa Upuna AnexceeBHa,
140

Kyabman Cepreii Hukosaesuy,
95

JleBun Aunnpeii bopucosuy, 97

JleonoB JleBon ABeTHcoBHuY, 99

JleonoBa BanenTuna
AJiekceeBHa, 99

Jleontnes IlaBen
KoncranTnnosuy, 101

JlomoB Buxkrop IMuTpueBuy,
103

JlonaTnukoB Muxauia
Buxrtoposuy, 97

JIro6aBuna Upuna
Baagumuposna, 105

Maxkapenko Imurtpuii
Cepreesuy, 107

MajaukoB AJieKcaHap
Huxonaesuu, 109

MapkoB BukTtop
Ausekcanaposuy, 136

MeabHuk JIo6oBb IleTpoBHa,
111

Meabnuk Iletp I'puropseBuy,
113

MonuceeB Cepreii AnapeeBuy, 67

Mopo3zosa Oubra BanosHa, 84

Ha3zapenko Upuna HukosaeBHa,
142

INapgenony.no I'eopruii
KoncranTunoBuu, 136

IlepeBasioBa EBrenus
AJlekcanapoBHa, 115

Ilokposckas Ejena
HuxogaeBna, 117

164

oaemyk Oubra
MurtpodanosHa, 87

IIpoun Kupunn Hukonaesuy,
118

IIpoxopos Jleonna HukonaeBuy,
120

PamunabeB Uciaam PamunbeBny,
75

Pe3anos Jleonnp
Baagumuposuy, 122

PycaxoB [Imutpuii Cepreesuny,
150

Pp16un Bopuc MatBeeBuy, 124

Pp16un Amutpuii BopucoBuy,
124

Ppixynun Ctanuc/ias
HukoJsaeBuy, 82

CanaeB Bukrop I'eoprueBuy, 58,
65, 67,126, 128

Capankuna Esena
Baagumuposna, 130

Cammuna Jlapbsa Onerosna, 132

CepawoxoBa lQnus
Baagumuposna, 89, 91

Ckypatos Huxonaii
Baagumuposuy, 134

CoxonoBa Bukropus
AunexcanaposHa, 136

Cnupun Bopuc JleonnaoBuy,
144

CracoBa Bukropus
BukroposHna, 138

Cyxux Tarbsina BanenTnHoBHa,
154

Tenmnoes Anexceii BukropoBuu,
136

Tutyann Anapeit
Aunekcangposuy, 140

Tuxomupos EBrenmii
AJaekcanaposuy, 142



International Symposium «Forest complex in the digital economy».
Mytishchi, Moscow region, Russia, December 2-5, 2019.

Tyny3akos JImutpuii
Baagumuposuy, 144

Xpomenko Anapeii
Baagumuposuy, 97

LBeTkoB Bsiuecnas E¢pumoBuy,
93

YeruakoB Aiexceii CepreeBuy,
150

Yexynun [Imurtpuii bopucosny,
93

Yepublmenko Oxkcana
BacuaneBHa, 146, 148

Yyounckuii AHATOIMIA
HukoaaeBsuy, 150

165

Ilaapun AHaTo/IMii
Aunekcanaposuy, 120

IIlaposa CBeTiiaHa
Baagumuposna, 152

lesuiep Mapuna
AuJiekcanapoBHa, 154

IInnkuna Exena AllekceeBHa,
154

IlyBaeB /lenuc HukonaeBuy,
154

Ilep6axoB EBrennii
HukxosmaeBuu, 128

FOpouknn Hukuta AHTOHOBHY,
77

SAnym Cepreii FOpbeBuy, 68



International Symposium

«Forest complex in
the digital economy»

In the framework of the symposium Symposium sections:

an Annual Meeting of the IAWS

Executive Committee and an - Structure, properties and quality
annual session of the Regional of wood and wood materials.
Coordinating Council of Wood - Space monitoring of forest
Science (RCCWS) will be held. management and reforestation.

- Progressive technologies of
logging industries.

- Innovative environmentally
friendly technologies of wood
processing industries in the digital
economy.

- Advanced chemical technologies
in the forest complex.

- New materials and technologies
of wooden housing construction.

- Bioenergy as a vector of
development of the digital
economy.

- Forest resources and the global
forest products market in the digital
economy.

- Ecosystem services of the urban
forests in cities and
agglomerations.

2019 :
December2-5. -
Mytishchi, Russia -



