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SECTION 1. INDUSTRIAL TECHNOLOGIES AND EQUIPMENT

UDC 677.494

ASSESSMENT OF ADHESION OF
NANOFIBER MATERIALS

ONEHKA AATE3UN HAHOBOJJOKHUCTBbBIX
MATEPHUAJIOB

Demidova M., Ryklin D.?
Vitebsk State Technological University, Belarus
e-mail: demidova.mariya00@gmail.com?, ryklin-db@mail.ru?

Jemuoosa M.A.Y, Puiknun /I.B.?
Bumebckuii 2ocydapcmeennblii mexnono2uueckuii yuugepcumem, Pecnybauxa Benapyco

Keywords: electrospinning, nanofibers, polymers, adhesion, peel-off force.
Knroueswie cnosa: aﬂekmpogbopMoeaHue, HAHOBOJIOKHA, noJjiumepbl, adees’uﬂ, cuia
OMmcJjilaueaHruAl.

Abstract. The work is devoted to assessing the adhesion of electrospun nanofiber
materials to various types of substrates. A test procedure for determining the adhesion
strength of nanofibrous materials based on a Time WDW tensile testing machine is
described. A technique has been developed to reliably estimate the average value of
the peel-off force of electrospun materials.

Annomayus.  Paboma  nocesiwena  oyewke — aodee3uu  HAHOBOJOKHUCHIbIX
INEKMPOPOPMOBAHHBIX MAMEPUANO8 K PAZIUYHBIM 6udam noonodxcek. Onucaua
Memoouxa I’lpO@é()QHu}l UCNBIMAHUL 1O onpedeﬂeHuio A02e3UOHHOU npoivHocmu
HAHOBOJIOKHUCIBIX Mamepuanos Ha base paspuvisHoi mawunvl cepuu Time \WDW.
Paspabomana memoouxa, nozeonsiowas naubonree 00CmosepHo oyeHumsv cpeouee
SHAUYEeHUue Cujibl omciauearul BﬂGKMPOQbOPMOGClHHblx mamepuaios.

Currently, one of the most promising areas for the development of innovative
materials for biomedicine and cosmetology is the creation of electrospun materials.
Due to the variety of their properties, they have become alternative therapeutic agents
for many areas of biomedicine [1, 2, 3]. Such innovative materials [4, 5] can be
produced for use on a substrate or require removal from it before use, which makes it
relevant to study the adhesion of electrospun webs to various types of substrates.

We reviewed the studies devoted to methods for determining the adhesion strength
of various materials and found that currently there is no method for assessing adhesion
for electrospun polymer webs. In this regard, we proposed criteria for assessing
adhesion: the peel-off force of removing nanofibrous web from the substrate, the
absence of a large proportion of nanofibers migrating to the substrate or damage of the
material [6]. On the basis of a Time WDW tensile testing machine designed for static
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tensile, compression and bending tests, a method for determining the adhesion of a
nanofiber coating to a substrate has been developed.

The pulling bottom clamp holds a horizontal plate to which the test specimen
substrate is fixed. One end of the nanofiber material is fixed in the top clamp. The
clamp is connected to the force transducer, the fluctuation of the force value is
displayed by the oscillogram. The tensile machine helps to adjust the peeling speed of
the material, as well as the clamping length.

Two samples of materials with nanofiber coatings were selected as objects of
research [7]. The concentration of polyvinyl alcohol Arkofil PPL (Switzerland) in the
fiber-forming solution was 14 %, the sample time was 30 min, tip-to-collector distance
was 10 cm, the voltage applied to the emitter was 29 kV, to the collector — 9 kV, the
polymer flow rate was 1.3 ml/h, the rotation speed of the collector — 250 min™t. For the
first sample, paper with the layer of black ink applied on the printer was used as a
substrate. A black polyester fabric was used as a substrate for the second sample. The
choice of these substrate materials is due to the fact that they both have relatively weak
adhesion to nanofiber materials made of polyvinyl alcohol; coating defects and its
fragments remaining after removing the coating are clearly visible on a black
background. The clamping length at the beginning of the test was 5 cm, the width of
the tested samples was 10 cm. The peeling process took place at a speed of 50 mm/min
and was uniform. Photos of the samples and the oscillograms corresponding to the
process are shown in Figures 1 and 2, respectively.

a)

Figure 1 — Removal of nanofibrous material from: a) paper, b) fabric

Vitebsk 2021 9
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Figure 2 — Oscillogram of peeling of nanofiber material from a) paper, b) fabric

Analysis of the results obtained showed that both samples peel off well from the
substrate. We have developed a technique that allows us to reliably determine the
average value of the peel-off force. For the evaluation, a segment was chosen at which
a sample of nanofibrous material peels off at an angle of 90° +/- 5°, since in this case
the deformation force acting on the material will be minimal and can be neglected. The
peel-off force of the nanofibrous material from the paper was 9.9 cN, while for the
sample of nanofiber webs on the polyester fabric it was 15.3 cN. One of the drawbacks
of the sample accumulated on paper was the partial migration of nanofibers onto the
substrate and particles of the substrate onto the nanofiber material during its peeling
off the substrate. At the same time, for the sample, for which a polyester fabric was
used as a substrate, such a defect is absent. However, the sample on the fabric is
characterized by less uniformity of the nanofiber web, which in the future may
adversely affect its operational properties.

Thus, if its uniformity is important for the further use of a nanofiber material, it is
advisable to use paper as a substrate in its production, since it not only produces a more
uniform coating, but also can be removed with a uniform force. However, if the
material is supposed to be used in biomedicine and cosmetology, where it is important
to ensure that there is no migration of nanofibers to the substrate and the particles of
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the substrate to the resulting material, it is advisable to use materials obtained on fabric,
because there such migration tends to zero.
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UDC 685.34.017.82

ADVANTAGES AND DISADVANTAGES OF THE
METHOD FOR TESTING OF THE TOTAL AND
RESIDUAL DEFORMATION OF STIFFENERS

JOCTOMHCTBA U HEJOCTATKHM METOIUKH
ONMPEJAEJEHMUS OBIMWEN M OCTATOUYHOM
JE®OPMAILINU 3ATHUKA

Derkachenko P.

Vitebsk State Technological University, Belarus

e-mail: pawelderk@mail.ru

/epkauenko I1.T".

Bumebckuii 2cocyoapcmeennsiii mexunonocuyeckuil ynusepcumem, Pecnybonuxa benapyco

Keywords: footwear, stiffeners, technique, shape retention, deformation.
Knroueswie cnosa: 06ysv, 3a0uHuk, memoouxa, popmoycmouuueocms, oepopmayus.

Abstract. The article discusses the current method for determining the total and
residual deformation of stiffeners, which is used to determine the shape retention of
footwear. It is shown that this technique has both positive and negative aspects. In
particular, with its help it is impossible to determine the change in the shape retention
of the footwear under static conditions. In addition, the design of the measuring device
does not allow to reliably assess the shape retention of many types of fashion footwear.
Thus, there is a need to develop new methods for assessing the shape retention of
footwear.

Annomayus. B cmamve paccmompena cyujecmsyiowas Ha Ce200HAUWHUL OeHb
MemoouKka onpeoenenusi oowell u OCmamoyHol deghopmayuu 3a0HUKA, NPUMEHSIeMAs]
0151 onpedenenus gpopmoycmouyugocmu ooysu. Ilokazano, umo OanHas memoouxa
umeem KaxK noJjioscumeilibrible, mMaKk u ompuyanielbHble adCneKknivl. B yacmHocmu, ¢ eé
NOMOWDBIO HEBOZMOICHO ONpedeums usMeHenue opmoycmoundusocmu 00y8u 8
cmamu4ecKkux yCiloeusix. Kpome moco, KOHCMPYKUUsa usmepumerbHoco npu60pa He
no360J151em 00CMOBEPHO OYEHUMb GOPMOYCMOUUUBOCHIb MHO2UX 8UO08 MOOETbHOU
o0oyeu. Taxum obpaszom, cywecmayem HeodXo00UMOCHIb 8 PA3PAOOMKe HOBbIX MEeMOo008
oyeHKu ghopmoycmotiuusocmu 00ysu.

To evaluate of the shape retention of stiffeners, the technique is used regulated by
GOST 9135-2004 "Footwear. Method for determination of total and residual
deformation of toe puffs and stiffeners™. For evaluation an instrument ZhNZO-2 is
used. In footwear industry this technique has proven to be a relatively reliable method
In certain cases for assessing the total and residual deformation of stiffeners. Due to
measurements simplicity, the method is widely used to this day. However, because of
the scientific and technological progress, in particular, due to the use of new materials
for stiffeners, the advent of new methods of molding footwear, etc., the instrument
ZhNZO-2 has become unsuitable for use in some situations:
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— firstly, the device evaluates the shape retention of stiffeners only under static
conditions, while most deformations can occur in the shoe during exploitation, that is,
in dynamic conditions;

— secondly, the technique regulated by GOST 9135-2004 allows to measure the
shape retention of stiffeners only in the final product and does not allow to evaluate
this indicator for stiffeners and footwear blanks;

— thirdly, in some cases it is impossible to obtain an objective evaluation of the
shape retention of stiffeners. This is because of the shape and dimensions of the
standard inserts which are used for measurement, often do not correspond to the inner
shape and dimensions of the modern models of stiffeners. These models are currently
distinguished by a great variety. Also, it is not always possible to rigidly fix footwear
with high tops. This leads to distortion of the test results;

— at fourth, the existing method does not make it possible to determine the
magnitude of the force acting on the sample, and therefore it is not possible to compare
the magnitude of the load and deformation of footwear of different models and designs;

— at fifth, the principle of loading is questionable, since the foot acts on the shoe
statically or cyclically from the inside, and external loading is extremely rare.

The foregoing allows us to conclude that there is a need to develop new methods for
evaluation the shape retention of stiffeners, footwear blanks, and final footwear not
only under static, but also under dynamic conditions. These methods would make
possible to compare the magnitude of the load and deformation of footwear of various
models and designs.

UDC 681.5.017

THE MECHATRONIC OF JACQUARD WOVEN
MACHINE FOR QUALITY OF PRODUCTION

Elsayed Ahmed Elnashar
Kaferelsheikh University, Egypt
e-mail: Smartex@kfs.edu.eg

Keywords: mechatronic, jacquard woven machine, quality, production.

Abstract. High-speed electronic Jacquard woven machine was recognized as a
quality of production. It can easily produce any kind of pattern of woven fabrics, while
the printing and dyeing cloth technology may produce wastewater, which hardly
polluted the environment. A new electronic Jacquard technology has replaced the
traditional printing and dyeing technology. A mechatronic control system must be
researched to satisfy the high-speed Jacquard woven machine. This article introduced
the mechatronic control system structure and the organization of the pattern data,
tested the pattern data accuracy by feedback acquisition system, and used mechatronic
electronic design automation technology implemented the production of the acquisition
mechatronic system, emulated the time sequence accuracy by professional software,
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and tested the frequency of the pin selector. The result is that the pattern data
organization and acquisition testing and implementation have offered the theoretical
foundation for the production of mechatronic control system.

Introduction

Mechatronics, as a discipline, has been around for a long time in textiles industries,
applications such as Jacquard woven machine of mechatronics opportunities in textiles
the combination of mechanical applications with electronic textiles production used by
researchers was a good example of integrated design. Indeed, most early workers in
which branch of textiles industries, which was to become electrical engineering were
equally at factures with electronic and mechanical artifacts and combined them in
various experiments and products. mechatronic design in textile engineering contains
a selection of contributions to the advanced search, which took place in the introductory
sections on the mechatronics concept and design methodology and the impact of
advance in technology on the mechatronics concept; the importance of the mechatronic
design in the textile industries is highlighted, together with many examples of Jacquard
woven machine[4], these include: mechatronics in the design of textile machinery, such
as 3D woven and braiding; Jacquard woven machine and intelligent systems as
applications of mechatronics for Jacquard woven machine compensation; texturing;
measurement automation and diagnosis, knowledge-based expert systems; automated
textiles manufacture and assembly; and apparel manufacture. [3] [4] this article unique
in which it brings together many applications of mechatronics in textile machinery and
system design. In which respect it will serve as a reference article for inventors and
designers as well as for students of textile technology and engineering [4].

Mechatronics of textiles

Textile mechatronics[1, 4], also called mechatronics engineering, mechatronics is an
interdisciplinary branch of textile engineering which focuses on the integration of
mechanical of textiles with other files such as electronic, and electrical engineering
systems, and also includes a combination of mechatronics robotics of textiles,
electronics, computer science mechatronics of textiles[1], telecommunications,
systems control mechatronics of textiles, and product engineering mechatronics of
textiles. [5, 6]. Industrial textiles as technology has advanced mechatronics over time,
many subfields of engineering have succeeded in both adapting and multiplying
industrial textiles. [1] The goal of mechatronics is to produce a design solution which
unites each of these diverse sub-fields as of textiles [4] Jacquard woven machine.
Originally, the field of Mechatronics of textiles was intended to be nothing more than
a combination of mechanics of textiles and electronics of textiles, hence the name as
a carryover of advanced Mechatronics and electronics; however, as the complexity of
technical systems continues to evolve, the definition has been expanded to include
more technical of textiles areas [2, 4].

Textiles Implementations

Mechanical modeling requires the physical modeling and simulation of complex
phenomena of textiles within the scope of the multi-scale and physical textiles
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approach. This means implementation in textiles and management of modeling and
optimization methods and tools, which are combined into a systematic approach. The
major is aimed at students in textile mechanics who wish to open their minds to systems
engineering, able to integrate different physics or techniques, as well as students in
textile mechatronics who wish to further develop their knowledge in interdisciplinary
optimization and simulation techniques in textiles [4].The major teaches students in
robust for improved visualization methods of structures or many technological systems
of textiles, and into key textile modeling and textiles simulation tools used in research
and development in Mechanical modeling of textiles. Special courses for indigenous
textiles applications (textiles machine in multi-material composites, innovative
transducers and actuators, integrated textile systems,) are also proposed to prepare
students for the next breakthrough in areas covering materials and textile systems. For
some textiles mechatronic systems, the main issue is no longer how to implement a
textiles control system of fields of Jacquard woven machine and apparel lines, but how
to implement the actuators. In the field of mechatronic textiles, two basic techniques
are used to produce Mechanical modeling motion/motion in textiles [2, 6].

Problems [4]:

— The curricula are empty in the faculties of engineering, specializing in textile
engineering, from studying these modern types of specializations in many countries of
the world, which makes the graduate weak and does not keep pace with the local or
international labor market.

— Similarly, the curricula are empty of textile engineering applications in faculties
of artificial intelligence

— Many countries import modern machinery and equipment, sometimes used in
the field of textiles.

— And it does not have the capabilities and elements of maintenance, repair,
development and innovation. This puts it at the bottom of the industrialized countries.

Objectives:

— To develop innovations for the textile industry the easy way and this throw:

— Experienced experts in this sector understand your requirements and the tasks
you are faced with Innovative hardware and software for the implementation of energy

— Efficient solutions

— Reliable drive systems for typical textile applications

— Use of open standards

— Global production based on uniform quality standards

— Worldwide efficient logistics concept

— Global service network and training courses

For the leading specialists in drive and automation technology with extensive know-
how and a worldwide network of experts in the textile industry, Department of Textiles
Engineering must work with you to devise the very best solution for your needs; for
setting technical ideas in motion. Irrespective of whether to optimize existing
equipment or develop a new textile machine, in line with individual requirements and
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aims, and provide with support for all aspects and in all phases of production projects,
and cooperating in these projects is also useful to implement an innovative overall
concept

Results and Discussion

The subjective decisions during Mechatronics of textiles and garment manufacture
are mimicked and implemented in the next generation of intelligent apparel
manufacturing environments. Mechatronics of textiles Integrated Environment has
been devised which consists of three mechatronic systems: the waving Prediction
System, which can automatically predict material problems and advise correction of
properties prior to manufacture; the Intelligent Jacquard woven machine System,
which can automatically set the optimum static and dynamic Jacquard woven machine
parameters of the Mechatronics of textiles machinery; and the Safeguard Quality
System to ensure high quality and consistency.

These Mechatronics of textiles systems are integrated to form an on-line intelligent
environment which is capable of self-learning (automatic updating). These
Mechatronics of textiles systems have been designed and developed to enable on-line,
automatic measurement of fabric properties such as tension, bending, thickness and
compression as well as Jacquard woven quality, which are all interconnected with each
other. Two different paradigms are implemented: seam pucker, as it is mostly found in
Jacquard woven fabrics, and textiles damage, found in densely woven fabrics. The
operation of these environments is Mechatronics robust and should not require special
operational skill. Pilot industrial trials have identified improvements from
implementing such systems in production efficiency, flexibility of manufacture quality
and design enhancements of products. It can rely on every aspect of high-quality
standards. From extensive range of services to our consistent product portfolio, for
outstanding product quality and service, the service modules must have specifically set
up to guarantee the reliability of your machine and increase its performance. From
inspections and preventive maintenance, as a tailored process chain, in the future based
on the data recorded over a longer period of time, you can derive predictive data models
and obtain insight into what will happen.
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Abstract. The article discusses the design and characteristics of the interdigitated
dielectrometry sensors (IDS). Investigation of the effect of interelectrode gaps on the
deviations of the dielectric constant, sensitivity, and working capacity of the sensor. It
Is established that sensors must be shielded to reduce the level of interference. A sensor
design with high metrological characteristics is proposed. The developed design of the
IDS sensor is advisable to be used in quality monitoring systems for industrial oils for
textile machines.

Vitebsk 2021 17


https://www.scitechnol.com/abstract/sustainable-textiles-industries-in-brand-technology-between-technologies-of-brands-15550.html
https://www.scitechnol.com/abstract/sustainable-textiles-industries-in-brand-technology-between-technologies-of-brands-15550.html
https://bigdata.pulsusconference.com/organizing-committee
https://bigdata.pulsusconference.com/organizing-committee
https://bigdata.pulsusconference.com/organizing-committee
http://mechatronics.tul.cz/
http://mechatronics.tul.cz/
http://mechatronics.tul.cz/
http://mechatronics.tul.cz/
http://mechatronics.tul.cz/
https://l.facebook.com/l.php?u=https%3A%2F%2Ffundamental-research.ru%2Fru%2Fissue%2Fview%3Fid%3D753&h=ATMxvObymRpK-Us3LdJuuHor8lMbaFvj6SIFHiFnoixzb2B1_Ij88-OxvZ_cDGoeSPIJFuTB8LKfJBvfSDOIAMf70ONXg1unmbhqLhRB8vWo6LmpsvAOuMCV9hAVuaSARU8vpS-kCPk2
https://fundamental-research.ru/pdf/2017/11-1/41908.pdf
mailto:isap@vstu.by

EDUCATION AND SCIENCE IN THE 215t CENTURY

Aunomayusi. B cmamve paccmompena xoucmpykyus u xapakmepucmuxu IDS-
cencopa. Hccneoosanue GIUAHUS MEHCIIEKMPOOHBIX 3A30P08 HA OMKIOHEHUs
OUINIEKMPUYECKOU — NPOHUYAEMOCU, — 4Y8CMBUMENbHOCY, pabouel  emMKOCmuU
ceHcopa. YcmaHoeneHo, 0N CHUJCEHUS YPOBHS NOMEX CEeHCOpbl OOJIHCHbL ObiMmb
aKpanuposanvl. [lpeonosrcena KOHCMpYKYusi CeHcopa ¢ 8b1COKUMU MEMPOOSULECKUMU
xapaxmepucmuxkamu. Paszpabomannyto xoucmpykyuio IDS-cencopa yenecoobpasno
UCNONIL308AMb 8 CUCMEMAX MOHUMOPUH2A KA4ecmea NpPOMbIULIEeHHbIX Macel O/
MeKCMUNbHBIX CIMAHKOB.

Oils perform an important role in the textile industry. They determine the reliability
and durability of machines, mechanisms, and power plants. The theoretical forecast of
the shelf life of industrial oils is complex and depends on many factors. A more
reasonable approach is to screen the condition of oils online using quality sensors at
the control points. To date, it has not been possible to create a reliable and cost-effective
sensor system for determining the condition of industrial oils according to standards.

The purpose of the work is to determine the parameters of the IDS sensor for remote
monitoring of industrial oil.

The design of the IDS sensor is shown in Figure 1. The sensor contains a system of
parallel tape electrodes (high-potential 1 and low-potential 3). The electrodes lie in the
same plane on the surface of the flat substrate 4. Power lines 5, 6 pass from high-
potential electrode 1 to low-potential electrode 3 and create a useful capacitance.
Security electrode 2 shields part of power lines 7 passing through substrate 4 and
reduces the parasitic capacitance.

Figure 1 — IDS sensor cross section

The design of the IDS sensor of an open space surrounded by a Faraday screen has
a number of advantages. Firstly, the IDS sensor does not have a grounded shield on the
substrate and has a large working capacity. Secondly, the security electrode minimizes
parasitic capacitances in the substrate. Thirdly, the Faraday screen eliminates the
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influence of external electromagnetic fields. Due to this, the signal-to-noise ratio is
used as much as possible.

The capacity of IDS sensors cannot be calculated analytically. Analytical models are
based on simplified configurations and idealized assumptions, which limits their
calculation accuracy for real structures [1].

The mathematical model of capacitive sensors described in [2] is used for the
research. Design parameters of the IDS sensor: section dimensions r, metallization w
of the sensor varied in order to see their influence normalized capacity Cips and
accuracy D:

D = (8r - 8r,|DS)/8r*100%, (1)
wW=(r—r0+rl-r3+r2)r, (2)

where g — reference value of the dielectric constant; ¢ ps — the value of the dielectric
constant measured by the IDS sensor.

The simulation is carried out for a structure of 10 electrodes (10 r) and the thickness
of the substrate b = 0.3 mm. The model is constructed taking into account the actual
thickness of the electrodes b, which is important when designing sensors on thin
substrates. Sensor fields are considered in electrostatics since the frequency of the
electromagnetic field v < 10° Hz and the design dimensions of the sensor are much
smaller than the length of the electromagnetic wave. In addition, the electrical
conductivity of the oil at low frequencies is disregarded [3].

The simulation results are shown in Figure 2, 3. It is established that a decrease in
metallization leads to a decrease in accuracy and working capacity. High accuracy is
achieved when the section size is r = 3 - 5 mm. The size of the section does not
significantly affect the normalized capacity of the sensor.

w o ag2s &

Figure 2 — Dependence of accuracy D and capacitance C on metallization
of the sensor w and reference dielectric constant &,
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r, mm &r

Figure 3 — Dependence of accuracy D and capacitance C on the size
of the section r and reference dielectric constant &,

As a result of the simulation, the sensor dimensions were selected: the length of the
electrode | = 50.0 mm, the size of the section r = 4.40 mm, the size of the electrode
2*r0 = 2.18 mm, the size of the security electrode r2 - r0 = r3 - r2 = 1.42 mm, the
distance between the electrodes rO - r1l = 0.4 mm, metallization w = 0.82. Further
reduction of the distance between the electrodes is limited by the manufacturing
technology. The measurement error of the dielectric constant is no more than 0.25 %,
the normalized capacitance is 1.025 pF for 6 sections. The developed design of the IDS
sensor is advisable to use in quality monitoring systems for industrial oils for textile
machines.
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Abstract. The article presents the results of research of the anthropogenic products
content in clinker ceramic materials as a result of chemical water treatment at the heat
and power plant. The research resulted in the possibility of using of technogenic
products of chemical water treatment of CHPP in the production of clinker ceramic
materials. Also, the area of rational values of the content of inorganic waste in the
ceramic mass and the value of the sintering temperature is determined.

Annomayusi. B cmamve npusedenvl pe3yibmamvl UCCIEO08AHUSL COOEPAHCAHUS
MEXHO2EHHbIX NPOOYKMO8 Xumudeckou 600onodzomosku TIL] 6 KiuHkepHblx
Kepamuieckux mamepuanax. B pezynremame npoeoénnvix uccied0o8aHull ycmaHos-
JIE€HA BO3MONCHOCMb UCNOTIb3068AHUA MEXHOCEHHbLIX npodylcmoe XUMBOOONOO20MOBKU
TOI] 6 npouzeodcmee KIUHKEPHLIX KePaAMUYECKUX MAmepuanos u onpeoeieHd
obnacmo PAUUOHAIbHBIX 3HAYEeHUll coc)ep:)fcaHuﬂ HEOpP2AHUYECKUX omxo0008 6 cocmaee
KepaMuUBCKOZZ MACCHL U 3HAYEHUE nemnepantypvl CNEKAHUAL.

The term "building ceramics" refers to materials and products made of mixture of
clay or loam and various additives, manufactured by ceramic technology — preparation
of raw materials, molding, drying and firing to a stone-like state. According to its
purpose the building ceramics is divided into the following types: wall and roofing
products, products for facade cladding, architectural and artistic design of the interior
space of buildings, aggregates for lightweight concrete, thermal insulation and sanitary
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ware, floor tiles, road bricks, refractory and acid-proof products, products for
underground utilities — sewage pipes and drains [1].

Clinker or clinker ceramics is an artificial stone material of a set form, made of clay
by firing it at temperatures up to 1300 °C to complete sintering without vitrification of
the surface. They are referred to the so-called coarse-grained stoneware. In contrast to
conventional products of rough building ceramics the clinker ceramic materials have
higher mechanical strength (in compression, friction and bending), lower water
absorption (0-6 % by mass). They are used for finishing of facades, covering of
bridges, manufacturing of steps, etc. [1].

The main raw materials used for the production of clinker ceramic materials are
clays, and kaolins. To give the necessary properties in the manufacture of clinker
ceramic materials pigments of BaC, are used to bind water-soluble salts, pore-forming,
burning, softening or plasticizing additives. Powder-forming materials (substances that
dissociate during firing with release of gas, for example, CO, (ground chalk, dolomite),
or burn out, are added to the raw mass to get light ceramic products with higher porosity
and lower thermal conductivity. Burning additives: sawdust, crushed lignite or hard
coal, coal combustion plant wastes, TPP ash and lignin not only increase the porosity
of ceramic wall products, but also some of them contribute to a uniform sintering of
ceramic tiles. Plasticizing additives are highly plastic clays as well as surface-active
substances [1].

In the production of clinker ceramic building materials, firing is the most energy-
consuming step in the production of ceramic products. Recently, technologies allowing
to reduce energy costs at the firing stage through the use of various additives, such as
burners, plasticizers, etc., are increasingly in demand [2].

At the same time the solution of the actual national economic problem on rational
use of natural resources assumes development of effective wasteless technologies at
the expense of complex use of raw materials that leads to minimization of ecological
damage [3].

Within the framework of the project “Innovative, resource-saving technology for
manufacturing paving tiles using industrial waste", carried out by the State Research
Institute "Physical Material Science, New Materials and Technologies”, the
Department of Ecology and Chemical Technologies together with Obolsky Ceramic
Plant Company conducted research on the possibility of using man-made products of
energy complex (sludge of chemical water treatment of thermal power plants) as an
additive in the manufacture of ceramic clinker materials [3].

Preliminary analysis of the literature showed the lack of information on the use of
man-made products of chemical water treatment of thermal power plants as an additive
in the manufacture of clinker ceramic materials. To conduct further research in
accordance with the requirements of STB 1450-2010 at Obolsky Ceramic Plant the
recipe was developed for a composition of raw materials and manufactured samples of
ceramic clinker paving tiles (clinker brick) using sludge chemical water treatment
CHPP [3]. The aim of the study formulated the following task: to determine the rational
values of the content of sludge of chemical water treatment of thermal power plant,
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providing the required physical and mechanical properties of tiles and temperature
regime of the final firing with the lowest energy consumption [2].

The experiment was conducted according to the D-optimal matrix Kono 32,
implementing all possible combinations of varying the input parameters. As a result of
the experiment in accordance with the matrix different variants of ceramic mixture
compositions were developed. After further processing of the results, mathematical
models of the dependence of output parameters on input factors were obtained. Having
carried out the analysis of the received models, it is possible to draw the following
conclusions [2]:

—the compressive strength is influenced by the temperature of the final firing of tiles
and the content of precipitation of chemical water treatment of thermal power plant in
the mixture. Increasing the temperature of the final firing of tiles from 1100 °C to
1300 °C leads to an increase in the compressive strength; however, at the same time,
increasing the precipitation of chemical water treatment CHPP from 1 to 3 % leads to
a gradual decrease in the compressive strength;

— on the bending strength is characterized by the influence of the temperature of the
final firing of tiles. Increasing the final firing temperature of the tiles from 1100 °C to
1300 °C leads to an increase in the bending strength. At the content of sludge of
chemical water treatment of CHPP 1 % the minimum value of the bending strength is
observed,

— the density is significantly influenced by the temperature of the final firing of the
tiles. The content of precipitation of chemical water treatment of CHPP in the
composition of ceramic mass is a minor factor of this indicator. Increasing the
temperature of the final firing of tiles leads to a denser clinker structure;

— water absorption is equally influenced by both factors. With the increase of firing
temperature with low content of precipitation of chemical water treatment the lowest
water absorption is observed — 2.5 %. Maximum water absorption (4.5 %) corresponds
to the minimum temperature of the final firing of tiles and the highest content of
precipitation of chemical water treatment of CHPP.

As a result, the area of compromise solutions at the set restrictions is revealed:
minimum density is 2000 kg/m?*; minimum ultimate strength in compression is 25 MPa;
minimum ultimate bending strength is 1,7 MPa; maximum water absorption is 4 %.
Analyzing the area of rational solutions, we can recommend the following values of
the parameters of the manufacturing process of tiles [2]:

1) The temperature of the final firing of tiles to be set in the range from 1150 °C to
1300 °C;

2) The content of the sludge of the chemical water treatment of the thermal power
plant shall not exceed 2.6 %.

A pilot batch of tiles was manufactured using parameters from the area of optimum:
the temperature of the final firing of tiles — 1150 °C and the content of sludge from
chemical water treatment of CHPP in the ceramic mass — 2 %. During the laboratory
tests conducted by the technical control department of Obolsky Ceramic Plant it was
found that the experimental samples of tiles according to STB 1787-2007 "The ceramic
clinker brick. Technical conditions™ correspond to a class A [4].
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The research of physical and mechanical properties of experimental samples of
ceramic clinker tiles conducted at Obolsky Ceramic Plant showed the possibility of
using of man-made products of power complex (sludge of chemical water treatment of
combined heat and power plants) as an additive in the manufacture of ceramic building
materials of general purpose. Addition of sludge of chemical water treatment allows to
reduce the firing temperature of products, which is important in terms of energy saving.
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Abstract. The paper deals with softening researches of cotton bedding fabric with
silicone Softsilicone softener and enzyme-containing silicone Softsilicone composition
produced by Ferment LLC according to the periodic method in order to determine the
effect of the enzyme use in the composition of this manufacturer on hygienic and
physical-mechanical properties of the fabric during the final softening finish.

Annomayusi. B pabome  nposedemvbl  uUCCIe008aHUs N0 YMASUEHUIO
Xﬂonqamo@maofmoﬁ MKAHU nocmelbHo20 HA3HAYEHUA CUIUKOHOBbIM annpemom-
macuyumenem « Copmcunukony u ghoepmenmcooeporcaujeli CUTUKOHOBOU KOMNO3UYyUel
«Cogpmcunuxon+y» gpupmor OO0 « Depmenm» no nepuoouecKomy cnocody ¢ yeuwvro
onpedeﬂeﬂuﬂ GIUAHUA UCNOJIb306AHUA qbepMeHMHblx npenapamoe 6 cocmaese annpema
OaHH020 np0u3600umeﬂﬂ Ha cucueHuveckKkue u ¢M3MKO-M€XCZHM'4€CKL£€ ceolicmea
MKAHU 6 npoyecce 3aKII0YUMENbHOU yM}ZZ'-la}OIMelZ OmoeKu.

At the stage of final finishing the textiles are given a beautiful appearance, fixed the
width of the canvas, and smoothed. The solution to the issue of giving softness, bulk,
silkiness to cotton fabrics and products is the technology of softening them in the
process of final finishing.

The classic methods of softening fabrics provide an effect by applying various types
of softening finishing agents. Their significant drawback is the short duration of the
achieved result and its instability to household treatments [1].

Currently known methods of softening textile materials from cellulose fibers using
enzyme preparations of cellulolytic and pectolytic action. Enzymatic modification of
cellulose fibers is an innovative and environmentally friendly approach to solving the
problem of softening terry fabrics and products.

Enzymes are natural biochemical catalysts of selective action — proteins with
molecular weights from tens of thousands to a million or more, the macromolecules of
which are built of amino acids linked into long chains by peptide bonds [2].

Earlier the authors conducted research on tissue bio-softening in a periodic way,
where the operation of biological treatment with enzymes was preliminarily carried
out, and the subsequent stage was processing in a silicone softener.

In Belarus, relatively recently, Ferment LLC entered the market of textile auxiliaries,
offering a wide range of silicone softeners and enzyme preparations for processing
textile materials.

In order to determine the effect of the enzyme use in the composition of this
manufacturer on hygienic and physical-mechanical properties of the fabric in the
laboratory of VSTU, studies were carried out to soften the cotton bedding fabric
(surface density 120 g/m?) with the silicone Softsilicone softener (optimal conditions
of action pH =5, working t = 30-50 °C) and enzyme-containing silicone Softsilicone
composition (optimal conditions of action pH =5, working t = 30-50 °C) according to
the periodic method.

The properties that affect the consumer characteristics of cotton bedding fabrics have
been studied: drape coefficient (%), hygroscopicity (%) according to GOST 3816-81
"Methods for determining hygroscopic and water-repellent properties” and air
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permeability (dm3/cm?*s) according to GOST 12088-77 "Interstate standard. Textile
materials and articles thereof. Method for determining air permeability".

The drape coefficient was determined by 3D scanning using an ARTEC SPIDER
portable 3D scanner. The scan results were saved in STL format and processed in the
SolidWorks software package [3]. The assessment of the hygroscopicity and drape
coefficient of the samples is shown in Figure 1. The assessment of the air permeability
of the samples is shown in Figure 2. The control sample is taken as a bedding fabric
without a final softening finish.

The hygroscopicity of the tissues treated with the test preparations is higher than that
of the control sample. However, the presence of enzymes in the composition leads to a
decrease in hygroscopicity.

When analyzing the coefficient of drape, one should take into account the following
fact: the lower the value is, the softer the material will be. According to the histogram
(Figure 1), there is a decline in this indicator after processing using two technologies.
Moreover, the presence of enzymes in the composition also lowers the drape
coefficient.

Control sample s g 44 59,34
Sofsilicone N 16,37 55,20
55,05

Softsilicone + T 12’45
0,00 10,00 20,00 30,00 40,00 50,00 60,00 70,00

Coefficient of drape, %  m Hygroscopicity, %

Figure 1 — Evaluation of hygroscopicity and drape coefficient of the test samples

Control sample I 212
Sofsilicone I 331
Softsilicone + I 314,8

0 50 100 150 200 250 300 350

B Air permeability, om3/cm2*c
Figure 2 — Evaluation of air permeability of the test samples

The air permeability of the samples (Figure 2), which have undergone treatment with
the investigated drugs, significantly increases compared to the control sample. This is
probably due to the smoothing of the fibers with a silicone sizing, which creates an
invisible film on the yarn, due to which the air spaces between the warp and weft
threads increase in size. The numerical value of this indicator is within acceptable
limits (more than 100 dm?/cm?*s).
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Conclusion: The presence of an enzyme preparation in the composition leads to an
increase in the softness and air permeability of cotton fabrics, but it results in a decrease
in the hydrophilic properties of the textile material.
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Abstract. The article studies the influence of the proportion content of regenerated
waste on the quality indicators of rotor spun yarn. Empirical formulas were compiled,
allowing to predict the quality of yarn and breakage on spinning machines when
changing the content of components.
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Annomayus. B cmambe npugo0osamces ucciedo8anusi 8IUAHUS 00168020 COOEPHCAHUSL
PeceHepUpPOBAHHbIX  OMX0008 HA NOKA3amenu Kadecmed NHeeMOMEXaHU4ecKoll
npsicu. bviiu cocmasnenvt sSmnupuieckue Gopmyivl, NO360JIAOUIUE NPOSHO3UPOBATND
Kawecmeo npsicu u 00Pbl8HOCHb HA NPAOUTbHBIX MAUUHAX NPU UBSMEHEHUU Q01e8020
CO0ePAUCAHUSL KOMNOHEHMOB.

The strategic direction of the further development of the textile industry in
Uzbekistan is the introduction of the cluster model. In fact, it provides for the creation
of a 100% waste-free production facility with a closed chain "production of cotton raw
material-processing-finished products” on the basics of creating and implementing an
industrial-type cluster scheme. In this regard, the problems of producing competitive
products for calculating the deep processing of cotton fiber and the use of fibrous waste
in the conditions of an external cluster model of the development of an actual and
necessary universal training.

The use of expensive mixtures is economically unprofitable, it is necessary to
process cheaper mixtures. It is important to reduce the cost of raw materials and at the
same time ensure the normal passage of the technological process without reducing the
quality of the yarn, and without increasing the breakage in spinning. One of the
effective ways to reduce the cost of raw materials can be the rational processing of
fiber waste from spinning production [1].

The possibility of producing a 50 tex (Ne 11.8) linear density yarn on an R-35 rotor
spinning machine (Rieter) from a 100 % mixture of fibrous waste was investigated.
The mixture was compiled to align the properties of the fibers. Waste regenerated by
modern technology was mixed: st 7/11 (card sweeps and strips) and st 16 (combing
noil). Experimental studies were carried out under the production conditions of the
Shovot Texstil JV LLC.

The effect of the proportion of regenerated fiber in the blend on the quality of the
yarn was studied in three variants: variant 1 — st 7/11 — 40 %, st 16 — 60 %; variant 2 —
st 7/11 — 50 %, st 16 — 50 %; variant 3 —st 7/11 — 60 %, st 16 — 40%. The semi-finished
product and yarn of all variants were produced on the same technological equipment,
on the same spinning rotors sequentially.

The average indicators of the main physical and mechanical properties of the yarn
of the three variants are shown in Table 1.

Table 1 shows that the relationship between the breaking tenacity of the yarn, the
coefficient of variation in breaking force, breakage from the content of waste in the
mixture has a linear form, which are shown in Figures 1-3.

From the obtained equation, it can be seen that with an increase in the content of
waste st. 7.11 in the mixture for every 10 %, the breaking tenacity of the yarn increases
by 0.24 sN/tex.
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Table 1 — Indicators of physical and mechanical properties of yarn

Ne The name of indicators 1 Var2|ants 3
1 | Share content st 7/11, % 60 50 40
2 | Linear density of yarn, tex 50 50 49.9
3 | Coefficient of variation of linear density, % 1.71 1.82 1.9
4 | Breaking force, ctN 462.48 | 450.18 | 438
5 | Coefficient of variation of breaking force, % 9.5 10.54 | 11.53
6 | Breaking tenacity, cN/tex 9.4 9.15 8.92
7 | Elongation % 6.12 6.10 5.90
8 | Work to break, N/Cm 7.81 7.58 7.14
9 | Breakage per 1000 rotors/hour 26 35 42
per 1000 km/yarn 5.82 7.84 9.41
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Figure 1 — Dependence of the breaking tenacity of the yarn from the

proportion content in the mixture of st. 7/11

breaking force, %

Coefficient of variation of
-

2

0

35 40 45 50 55
Share content st 7/11. %

y=-0,102x + 15,598
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Figure 2 — Dependence of the coefficient of variation on the breaking force

of the yarn from the proportion content in the mixture of st. 7/11

It can be seen from the equation that with an increase in the waste content for every

10 %, the coefficient of variation decreases by 1.02 %.
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e v =-0,8x + 743
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Yarn breakageper 1000
rotors/hour

35 40 45 50 55 60 65
Share content st 7/11, %

Figure 3 — Dependence of the yarn breakage on the percentage content
In the mixture of st. 7/11

From the obtained equation, it can be seen that the breakage per 1000 rotors per hour
decreases by 8 units for every 10 % increase in the proportion of regenerated fiber in
the mixture.

The obtained empirical formulas allow wus to predict the quality of
pneumomechanical yarn and breakage on spinning machines when the proportion of
regenerated fibrous waste in the mixture changes.

One of the most important indicators on the basis of which the yarn is evaluated is
the breaking tenacity and unevenness in strength. From Table 1 it can be seen that the
breaking force of the yarn increases and the unevenness in strength decreases with an
increase in the share of st 7/11. Quality Score (Po/C1) when changing the proportion
of st 7/11 from 40 to 60 % increased from 0.77 to 0.989.

It was found that an increase in the proportion of waste st 7/11 leads to an increase
in strength and uniformity in the main indicators of yarn quality, an increase in the
proportion of st 16 leads to a decrease in the number of imperfections.
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Abstract. The article describes the possibility of using an ester as a fatty component
in the process of fattening leather for the shoe upper. It was determined that the use of
an ester leads to a deeper and more even distribution of fat in the dermis, increasing
the strength indicators of the leather.

AHﬂomauuﬂ. B cmampve npueodumc;l BO3MOIHCHOCMb NPUMEHEHUS CIIO0IHCHO20 aqbupa
KAdK oicupyrouieco KOMNOHEHMA 6 npoyecce IHCupoeadHUsd KOoCu oA eepxa 06)/81/{.
Onpeodeneno, 4umo npumeHeHue CI0HCHO20 dhupa npusooum K bOonee 21yO0KoMY U
DPABHOMEPHOMY PACHPEOeNeHUI0 HCUpa 8 depme, NoBblULAsL NPOUHOCMHbLE NOKA3ame U
KOJfC.

Universal possibilities of application of leather materials are confirmed by the fact
that they are suitable both for making footwear, clothes and haberdashery products of
everyday use. It is known that consumer properties of leathers, being a set of physical-
mechanical, hygienic and aesthetic indicators, are formed mainly in the greasing
process. That is why the choice of materials used for greasing is a decisive factor
influencing the quality of finished leather.

Long-term practice of leather production convinces of the fact that obtaining
especially valuable types of leather is achieved through the use of fat compositions
containing various additives obtained from natural fats of vegetable and animal origin
[1-2].

Natural fats and oils are mostly expensive foodstuffs and, in addition, have a number
of negative properties, so the efforts of scientists in all countries are aimed at finding
artificial and synthetic fatty substances to replace them. In order to produce fatty
materials, it became necessary to replace it with available products and semi-products
of petrochemical, chemical and other industries.

Emulsifier composition [3], which contains (%) 20-60 alkanol with Cg1a.
alkoxylated 4-12 units alkoxy, or a mixture of many such alkanols, 20—70 mixture of
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fatty alcohols with Cs.14, alkoxylated 15-30 units alkoxy, and 10-50 mixture of fatty
alcohols with Cj.04 alkoxylated 40-100 units alkoxy, and used for fatty leather has
been developed.

The fatty agent used as an emulsion contains the product of interaction of an organic
polyisocyanate with a fatty alcohol or fatty amine with Cg_30, @ simple polyester alcohol
with 2—70 units of polyalkylene oxide and a blocking agent. The fatty agent includes
an ionic or non-ionic emulsifier. The fatty isocyanates released in the oily leather bind
to it and other substances in its composition covalently and give it new and diverse
properties [4].

However, the use of such imported fats nowadays leads to increased production costs
of finished products, production disruptions due to untimely undersupply from outside
and other financial complications.

The binding strength and distribution of fatty substances in the leather is important
for the effect of fatting. Fatty acid esters bind best to the leather [5]. They form not
true, but micellar, colloidal solutions in water, which provides deeper penetration of
fatty substances inside leather fibers.

In this connection, technologies of leather greasing process based on ester obtained
from secondary and by-products of local productions, such as oil and hydrolysis
productions, were improved.

On this basis the composition for leather greasing with the use of ester in
combination with other greasing materials under condition of replacement of fat
bunches, imported, expensive greasing substances was developed (Table 1).

Table 1 — Compositions of experimental and control fatty leather mixtures for
footwear upper, fatty mixtures consumption in %

Components
Ne Options Fish oil | Synthetic | Ester | Technical | Paraffin | Spindle
fat fat oil
1 Control 30 70 - - - -
2 | Experienced - - 40 35 10 15

Experimental and control batches of bovine semi-finished products were taken for
the study. Fatting of leathers was carried out in hanging drums. In liquid remaining
after dyeing with temperature 55-60 °C, duration 1-1.5 hour, with liquid factor
LCD=2.0-3.0 on running of a drum through a hollow axis the calculated quantity of
greasing composition was poured.

The process of greasing of control and experimental batches of leathers was normal.
All processes before and after gelling were carried out according to the traditional
methods. No difficulties were observed during their performance.

The leathers of experimental and control batches, according to organoleptic
evaluation, did not differ appreciably. They were clean, even and with significant gloss
on the front surface. The quality of finished experimental leathers was the same as that
of control leathers.
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Characteristics of control and experimental leathers by chemical and physical-
mechanical parameters are given in Table 2.

Table 2 — Chemical and physical-mechanical properties of experimental and control
leathers for footwear upper

Indicators
Content, % Elongation
substances Tensile a?a
Options _ chromium extra_ctable Thlcknfess, _strength voltage of
moisture . with mm: in leather,
oxide . ) 10 MPa,
organic 10 MPa: %
solvents '
Control 12.15 2.85 4.85 1.25 2.13 30.9
Control 12.24 2.75 452 1.22 2.02 32.3
GOST maximum minimum
939-94 10-16 37 3.7-10 1.2-14 15 20-40

The indicators given in the table show that there is no noticeable difference between
experimental batches of leather greased on the basis of ester and control batches
greased by the traditional method. Consequently, experimental batches of leather
greased on the basis of ester meet the requirements of the state standard, and have no
negative impact on the chemical and physical-mechanical parameters of leather.

It should be noted that in the process of greasing the composition based on the ester
penetrates into the empty cells of the dermis. This process changes the chemical and
physical-mechanical characteristics of the leather, making it softer, more elastic,
stronger, more flexible and giving a smooth textured surface.

Thus, based on laboratory and production tests, it was found that the use of ester is
possible as a fatty ingredient for the production of natural leathers. Also, the use of
ester leads to a deeper and more uniform distribution of fat in the dermis, increasing
the strength properties of leathers. In addition, making fatty materials cheaper, due to
the ester obtained from by-products and secondary products (the production cost is 3—
5 times lower than the cost of natural fats).
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Abstract. The article discusses the work on the design of a household lighting device.
For this purpose, the history of the emergence of lighting devices, the evolution and
forms of devices for lighting residential and non-residential premises have been
studied. The typology and classification of household appliances lighting, their
functions and purpose are determined. One of the main tasks has been solved, namely
a design project of a lighting device in the UNOVIS style was created in compliance
with the necessary functional, ergonomic, modern aesthetic requirements. The
structure of the designed lamp, its functionality and characteristics have been thought
out. A detailed analysis and selection of materials and processing technologies existing
in industrial production was carried out, the choice of materials for the project
implementation was validated. The design elements of the projected lighting device,
the layout of the parts were developed, taking into account the production technology

Annomayus. B cmamwe paccmampusaemcs paboma no npoeKmMupoB8aHUIO
ObIMO6020 npu60pa 0C6EULEHUAL. ﬂ]lﬂ anmoco usydeHa ucmopud 603HUKHOBEHUA
0CBEeMUMENbHBIX NPUOOPOB, IBOIIOYUSL U hOPMbL NPUOOPOE OJIsl OCBEUEHUS HCUTBIX U
HENCUIbLX l”lO]l/leM/!eHuI:l. Yemanoenena munonocusi u K/zaccuqbukauuﬂ ObIMOBLIX
npu6op06 oceeuleHus, ux d)yﬁm;uu u HazHavyernue. Pewena oona us enaemnvix 3a0ay —
C030aH OU3auH-npoekm oceemumenvrozo npuoopa 6 cmuire YHOBUC ¢ cobarodenuem
HeoOX00UMbBIX d)yHKL;LlOHaJZbelx, IP2OHOMUHUECKUX, COBPEMEHHbILX ICMEMUUEeCKUX
mpebosanutl. I[lpodymana cmpykmypa npoekmupyemoz2o C8emuibHUKd, €20
Qyuxyuonan u xapaxkmepucmuxu. Ilposeden nodpooOmwlll awaiuz u noo0OOp
cywecmsyrowmux 6 npomMblULIEHHOM I’lpOLL?GO@CWlGe mamepuaios u MEexXHON02UU UX
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0bpabomku, 060CHOB8AH 8bIOOP Mamepuanos 0is pearusayuu npoekma. Pazpabomanwi
KOHCMPYKMOPCKUe  dJIeMeHmbl  NPOEeKMUpyemo2o  0C8emumenbHo20  npuobopa,
KOMNOHOBKA Oemaineu, ¢ y4emom mexHoI02uy npou3eo00cmaa.

Industrial design covers a wide range of objects, from the most insignificant and
simple to global and complex ones.

Currently, the view of lighting devices is changing, the very concept of the "lamp"
Is expanding and changing. It is no longer enough to produce just a household
appliance. It is necessary to create an accessory for the room that could reflect the inner
world of the owner of the space.

2020 was the year of the 100th anniversary of the creative association "UNOVIS",
which was created by Kazimir Malevich at the Vitebsk National Art School. This trend
became one of the starting points of the innovative art trends of the twentieth century.
The performance of a lighting device based on suprematism is relevant as a souvenir,
unexpected and possible to implement. As a result, the aim of the work is to create a
design project of a household lighting device in the style of UNOVIS in compliance
with the necessary functional, ergonomic, modern aesthetic requirements. To achieve
this goal, it is necessary to solve the following practical tasks:

— to study analogues in Belarus and abroad;

— to define design requirements;

— to develop a general concept of the project, taking into account the features;

— to think over the structure, study and select materials;

— to develop a 3D model.

The practical significance of this work lies in the fact that the creation of a lighting
device in the style of UNOVIS will be a landmark solution of a focused attitude to the
historical and cultural heritage of our country, because the avant-garde ideas of
UNOVIS, which have already become classics, and even after 100 years look more
modern than the new ones.

As a result of the research work, the history of the emergence of lighting devices,
their evolution and forms have been studied. The typology and classification of
household appliances lighting, their functions and purpose are determined. Lighting
devices in Europe, the USA and the CIS countries, ways of their connection to sockets
are analyzed.

Most of the research is devoted to the study of the possibility of using the works of
supremacists of the creative association UNOVIS for the design of a lighting device. It
was decided to use the works of D.A. Yakerson to develop a single iconic image that
would set the direction in creating the design of the suprematist figure (Figure 1).

The stylization of the work revealed clearer lines and the constructiveness of the
main shape of the lamp. The contour image of the generalized figure corresponds well
to the UNOVIS style, the idea of which is a departure from the usual shapes and
smoothness.
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Figure 1 — Example of a three-dimensional structure based
on the work of D. Yaskerson (a, b)

In the design part, work was carried out on the design of a household lamp. The so—
called "gestalt" was taken as the fundamental figure — a wooden human doll
(mannequin) depicting a human figure with movable arms, legs, and head. The object
Is mounted on a metal pole with a wooden stand for stability. At the end of the process,
the shoulder-tripod was modified so that the figure could squat and turn at will.
Spotlights on a tripod can be mounted on a tripod or directly on the floor.

The spotlight on a tripod is more versatile, which makes it possible to use the lighting
device both indoors and outdoors (Figure 2). In this case, the moisture-proof
characteristics of a particular model are taken into account.

To visualize this project, the following computer software was used: Autodesk 3ds
Max 2014; and a V-Ray plugin to obtain a photorealistic image. A three-dimensional
model of the lamp was created in the Inventor Autodesk program, and finally rendered

in Luxion KeyShot Pro.
A" 1AM

k croneruio YHO

Figure 2 — Images of a designed lamp (a, b)

It is established that the directly proposed version of a household lamp carries the
following ergonomic tasks:
— distributed weight of the product, which allows the lamp to be stable;
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— convenient shape of the lamp stand for hand grip, which makes it possible to
carry the lamp while holding it in one hand;

— lighting of the working area directly;

— the use of matte light of the lampshade glasses, so that the light of the bulbs does
not hit the eyes;

— performing the function of the main decorative element in the zone within the
zone space, it does not compete with other lighting devices.

The analysis of materials and technologies existing in industrial production for the
implementation of the project is carried out. It was decided to carry out the case by 3D
printing from materials available on the territory of Belarus.

The designed household lamp has good technical and economic indicators and is a
competitive product on the market, as it is new and extravagant. the lighting device can
be used directly as a household lighting device, both in residential and public premises,
as well as as a decorative item or a stand for accessories.
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Abstract. To create a textile pattern, it is proposed to use compositions that include
Images of fragments of circuit boards and microcircuits of computers, mobile phones,
and other electronic devices.

The use of compositions that include images of fragments of circuit boards and chips
of electronic devices, as well as their combination with color fields and, possibly, with
a traditional textile pattern, creates prerequisites for the emergence of a new style
direction in the design of fabrics.

Annomayus. /[na co30anus meKCmuibH020 PUCYHKA NPeOSIONCEHO UCHONb308ANb
Komno3uyuu, exKardaruwue u306pa:)fceHuﬂ d)pCIZMeHWlOG niam u MUKpocxem
KOMNbIOmMepos, MOOUIbHBIX MelehOH08, OPY2UX JIeKMPOHHLIX YCIMPOUCME.

Hcnonvzosanue KOMFZOS’L{L;L{ZZ, 6KJIrIo4arouux u306pa9/ceHu;Z qbpaemeHmoe niam u
MUKPOCXEM IIEKMPOHHBIX ycmpoﬁcme, a makKofce ux codemarue yeemaoeblmu noJsAMU
U, 603MOIHCHO, C mpa()ML;MOHHblM mMeKCmulbHbIM PUCYHKOM, cozoaem npednocwmu K
NOABNEHUIO HOB020 CMUNEB020 HANPABIIEHUA 6 Od)OpMﬂeHZ/lZ/l mxamell.

The main criterion for evaluating textiles and drawings is novelty [1]. To date, a
huge number of various textile drawings have been created. When working on a new
drawing, designers usually think over its general concept, taking into account
fashionable world trends, while almost always the level of technical development of
society imposes its imprint [2, 3]. For example, during the last century, the textile
drawing often reflected new technical achievements for that time period: steamships,
airplanes, tractors, airships, etc., Figure 1.
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Figure 1 — Fragment of the "Zeppelin" fabric (artist A. Medvedev), 1930

Such drawings were in demand, as they showed the involvement of society in
technical progress.

In the age of the digital economy, new knowledge and technologies are a priority,
which can and should also be reflected in the textile drawing.

Back in the 70s and 80s of the twentieth century, when information technologies
were just beginning to enter daily lives, and computers seemed something unusual,
artists reflected these trends in their works. So, in one of the works (Figure 2), a
combination of bright color fields of a quadrangular shape is presented as a kind of
vision of information technologies of the future.

Figure 2 — Fragment of the painting "Computer series I, No. 1"
(artist Y. Pamula), 1980

Note that such combinations of color fields could serve as the basis for creating a
new textile pattern. At the same time, one of the motives for the design study of the
drawing could be images of fragments of boards and chips of computers, mobile
phones, and other electronic devices.

Below, as an example, a sketch of a textile drawing is presented, including images
of fragments of computer boards, Figure 3.
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Figure 3 — Sketch of a textile drawin With the image of fragments
of computer boards

Since it is known that the greatest interest in digital technologies is shown by young
people, a survey was conducted (April 2021) of a group of young people (40 people)
aged 16-17 years regarding the above sketch of a textile pattern. According to the
results of the survey, it was revealed that 42.5 % of respondents rated the sketch of the
drawing as interesting and would like to have clothes with such a pattern; 37.5 % of
respondents positively assessed the drawing; and 20 % of young people did not show
interest in the drawing. This fully corresponds to the desire of the majority of young
people to demonstrate their familiarization with modern information technologies and
technological progress. Therefore, there is reason to believe that fabrics with drawings,
including images of fragments of circuit boards and microchips of electronic devices,
may be in demand when sewing clothes for young people.

The use of such compositions, as well as their combination with color fields and,
possibly, with a traditional textile pattern, creates prerequisites for the emergence of a
new style direction in the design of fabrics.
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Abstract. This article presents the results of the study of the resistance to autogenous
abrasion of half-grained yarn at various values of the abrasion angle. Based on the
results of the studies, a dispersion analysis was carried out, which makes it possible to
graphically cite the effect of the abrasion angle on the wear resistance of wool yarn
and give formulas for the functional dependence of the abrasion angle degree on the
number of cycles.

Annomayus. B OaHHOU cmambe NpuBeoeHvl pe3yrbmamvl  UCCLE00B8AHUSL
CMOUKOCMU K camoucmupaHuro nOﬂymepcmﬂHoﬁ npAsicu npu pasiudnsvlx 3HAYEHUAX
yena ucmupanus. Ilo npusedénHHbIM pe3yibmamam UCCAe008aHULU  NPOBEeOEH
OUCNEPCUOHHDBILL AHANU3, YMO 0AéM BO3MONCHOCHb 2papuyecku npusecmu GIusHue
Vena UCmuparus Ha U3HOCOCMOUKOCMb WePCMAHOU NPSdiCU U NPUBEOeHbl (hOPMYIbl
qbyHKL!MOHClJleOL; sasucumocmu epa()yca yena ucmuparusl Ha Koaudecmeo YUKioe.

One of the integral parts of the national economy is the textile industry, and within
its framework, one of the most multivendor is woolen production.

The processes of primary processing of wool and spinning are the most important at
the preparatory stages of spinning production, from the point of view of a complex
irreversible effect on many characteristics (properties) of fibers.

One of the important properties of textile materials is their resistance to abrasion,
since it allows to predefine the wear resistance of products made from them. The
abrasion resistance of the filaments depends mainly on their fibrous composition and
structure.

Research work was carried out in the conditions of the Centexuz laboratory. The
objects of study in this work were: half-grained yarn with different PAN fiber content:
Samples 1-50 % wool + 50 % PAN; Samples 2—70 % wool 30 % PAN.
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To measure the resistance of threads to abrasion Universal PPI device was used for
self-cleaning testing of different types of yarn. Any abrasion angle that can be set on
the device ranges 0—120°. The principle of operation of the device is that the bar has a
reciprocating motion; rubbing of thread against thread occurs in area of loop crosshairs,
which is formed by special filling of the thread. The yarn in this case is both a sample
and an abrasive.

Carriage speed (80 cycles per minute) is set by turning handle located on device rear
wall to position corresponding to specified speed. Depending on the purpose of the
study, the speed of the carriage can be changed. After that, the device is switched off
by pressing the stop button. Establish a mobile level by means of the lock screw on the
angle of attrition 90°, and the counter — on zero by means of dumping handles.
Suspensions with lower clamps are installed in filling position, for this purpose handle
Is turned on side wall of device clockwise until click. Conduct tests. Threads 6 are filled
into device clamps taking into account direction of final twist. A thread 0.5 m long is
unwound from the package.

One end of the thread is brought into upper clamp and clamped, and the second end
of the thread envelopes guide bushing and bushings located on movable plate. As a
result, a loop of two is formed on the bushings thread sections; besides, loop crosshairs
should be on the same level with the central risk of the bar. The free end of the thread,
enveloping the guide roller, is passed through the lower clamp, and then enveloped
with this end pin on the preload lever, on the right end of which there is a load providing
the preload of the thread. Lifting the pin to horizontal position, lower clamp jaws are
clamped. The weight of the preload is selected depending on the linear density of the
yarn. Actual thread load is calculated by formula:

Pact: 13 P/ /5

where P/ — preloading thread, cN.

The thread load is set at 1 cN/tex. If the working load is higher than the actual load,
the missing load is installed on the suspension. After that, suspensions with weights
are brought to operating position by turning the handle located on the side wall of the
device counterclockwise; at that suspensions hung on tested threads. A movable plate
is installed at working abrasion angle 90°. The crosshairs of the loop when the bar is
installed at the working abrasion angle must coincide in level with the central mark of
the bar. Switch on the sound toggle switch, and then press the "Start" button to start
electric motor. In this case, the carriage will start to reciprocate and the thread will rub
at the place where the loop is formed. After one of the threads is broken, which is
signaled by the sound signal, and the motor stops, the segments clamped in the upper
and lower clamps are removed from the bushings of the movable bar and allow them
to sag freely in the vertical position so that they cannot prevent abrasion of the
remaining threads. Start the motor again by pressing the start button. These operations
are repeated until all 10 yarns have been tested. After all the 10 strands are broken, the
clamps are released from the rest of the tested strands. This finishes the test cycle of

42 Vitebsk 2021



SECTION 1. INDUSTRIAL TECHNOLOGIES AND EQUIPMENT

one filling (10 threads) and the instrument is ready for the next filling. In total, at least
50 tests are carried out.

A dispersion analysis was carried out of the angle effect during self-destruction on
the number of cycles of hemispherical yarn with a different PAN fiber content.

Table 1 — Influence of the angle during self-abrasion of semi-woolen yarn on the
number of cycles

Ne Yarn Name Angle at self-destruction
30° 60° 90° 120°
1 50 % wool +50 % PAN fiber 66 124 265 1314
2 70 % wool +50 % PAN fiber 54 80 140 1053
140 y = 0,0657x + 53,19 140 y =0,0563x + 50,08
R? = 0,6699 R®=0,7297
g 120 o 120
£ 100 _———— % 100 I
b
2 20 2 %
0 ‘ ‘ ‘ ‘ ‘ ‘ 0 . . . . . .
0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200 1400
The number of cycles The number of cycles
Samples 1 Samples 2

Figure 1 — Graph of the dependence of the angle of abrasion of semi-woolen yarn on

the number of cycles
Samples 1 — 70 % wool 30 % PAN; Samples 2 — 50 % wool + 50 % PAN

Testing yarn samples for autogenous abrasion using instruments and PCBs, it was
obtained that as the abrasion angle increases, the number of sustained cycles increases
with the linear dependence.
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Abstract. This article discusses the impact of digitalization on the sectoral structure
of the economy. A review of the literature on the problem under study and the results
of similar studies conducted in other countries is given. Structural shifts in the economy
of Belarus have been identified, confirming the movement of the national economy
towards digitalization, both from the standpoint of the structure of gross value added
and from the point of view of the employment structure. However, assessing the impact
of digitalization on the economy is a difficult task that requires the search for new
theoretical approaches and analytical tools.

Almomauuﬂ. B oannou cmamove pacemampuearomcsia  60nNpocsl GIUAHUA
yugposuzayuu Ha ompaciegylo - CmMpykmypy dKoHomuxu. Ilpuseden 0030p
JIUMepamypHuIX UCIMOYHUKO8 NO UCCAedYeMOll npobieme u pe3yibmamos no00OHbIX
ucciedo8anull, NPo8eOeHHbIX 8 Opy2ux cmpaHax. Buisenenvt cmpykmypHbvie cosucu 8
skonomuke bBenapycu, noomeepoicoarouue 0udiceHue HAYUOHANbHOU IKOHOMUKU 8
CMOpPOHY Yughposuzayuu, KAk ¢ NOUYUU CMPYKMYPbl BAI080U 000a81EeHHOU
cmoumocmu, maxk u C MmMOYKU 3PEHRUA CMPYKmMYpbl 3AHAMOCNU. Oonaxko OY€EHKA
GIUAHUS  YUPDPOBU3AYUU HA DKOHOMUKY NPeOCmAsIsnemcs CIAO0NCHOU 3adayvell,
mpe5yi0u46d noucKka HOBblX meopemudeckKkux noo0xX00068 U  AHATUMUYECKUX
UHCMPYMEHMO8.

The digital transformation of the economy is understood by scientists as a change in
the economic structure, a change in traditional markets, social relations, public
administration, associated with the penetration of digital technologies into them;
changing the structure of the economy through the formation of more efficient
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economic processes supported by digital infrastructures; transition of the function of
the leading mechanism for the development of the economy to institutions based on
digital models and processes. Digital transformation is inextricably linked with the
most important global trend in the formation of modern society — the transition from a
resource-based and industrial economy to a new economy based on knowledge,
intellectual resources, high-tech and information technologies [5]. A number of authors
consider digital transformation as "... the process of changing (transforming)
established economic and social institutions in connection with the introduction of
digital technologies™ [2].

Among the consequences of digital transformation, the authors note such a
phenomenon as industry shifts, which reflect a change in the main ways the market or
economy functions [1, 2, 4]. Some authors consider the change in the sectoral structure
of the economy towards a decrease in the share of industrial production and an increase
in the share of the service sector as the consequences of digital transformation [1, 2, 5].
However, this trend was typical for the global economy even earlier, before
digitalization, and reflected the transition to a knowledge economy, an innovative
economy, etc.

The results of an ad hoc ECB survey of leading euro area companies looking at the
Impact that digitalization has on the economy shows, that in the manufacturing and
energy sectors, artificial intelligence, the "internet of things", robotics and 3D printing
are almost equally widespread, with respondents tending to report that the real impact
comes when these technologies are combined. The main obstacles to the adoption of
digital technologies are the difficulty of adjusting the organization of the company and
the need to recruit and retain highly skilled ICT staff [3].

As the authors [4] point out, the impacts of digital transformation on innovation in
specific sectors are largely unknown. Since industries significantly differ in their
products and processes, their structures and in how they innovate, the impacts of
digitalization on innovation are also likely to differ [4].

Most authors recognize the existence, state and development of digital technologies
and information and communication infrastructure as an essential factor in digital
transformation. It is these indicators that are most often used in the formation of
international ratings of the digitalization of the economy [7]. The share of the IT sector
in GDP and the availability of digital skills of the staff are also recognized as important
factors of digital transformation. Fluctuations in the position of Belarus in global
rankings related to the processes and results of digital transformation indicate the
uneven process of digitalization of the economy in the country [7].

The sectoral structure of the economy of Belarus for the period from 2010 to 2020
Is characterized by an increase in the share of the service sector and a decrease in the
share of the production sector (according to the National Statistical Committee of the
Republic of Belarus, https://www.belstat.gov.by/), which is in line with global trends.
Thus, in the structure of the gross value added of the Republic of Belarus, the share of
the production sector over this period decreased from 50.5 to 43.7 %. The main
industries for which there was a decrease are agriculture, forestry and fisheries (by
2.3 %), construction (by 4 %), manufacturing (by 1.3 %). In the services sector, the
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main growth was provided by informatization and communications (by 5.4 %, which
Is more than 2.5 times), real estate operations (by 1.3 %), professional, scientific and
technical activities (by 0.7 %), healthcare and social services (by 1.5 %). However, the
share of the industrial sector in the economy of Belarus is still much higher than in
neighboring countries, including European ones.

National statistical indicators of the development of the digital economy in the
Republic of Belarus (their list was developed by the National Statistical Committee of
the Republic of Belarus) indicate a positive trend in the digitalization of the national
economy. The calculation of these indicators is based on such criteria as information
and communication infrastructure, the use of information and communication
technologies by the population and organizations, informatization infrastructure,
digital transformation, and the national ICT industry.

The possibilities for measuring structural shifts are not limited to the analysis of
shifts in the structure of gross value added. It is also necessary to study the structure of
employment in the economy. A number of authors note that digitalization presents
unequal opportunities for developed and developing countries [6]. Among the reasons,
they note a different level of information, digital and innovative infrastructure, a
different level of technological development. At the same time, developing countries
have high hopes for digital technologies. Literature on structural change views
technology as one driver of employment shifts between economic sectors, but
underlying mechanisms are often overlooked. Similarly, evidence on digitalization
highlights its impacts on employment, but the causes and effects require further
investigation. Research [6] suggests that digitalization is likely to affect sector
productivity, but is unlikely to cause cross-industry shifts.

However, it should be noted that the number of people employed in the field of
informatization and communications in the Republic of Belarus is also growing in
absolute and relative terms. The prestige of the profession of a programmer stimulates
the influx of young personnel into this area, while, for example, a decrease in the
prestige of the profession of an engineer reduces the influx of personnel into the sphere
of industrial production. In addition, professional mobility (learning a new profession)
Is also a modern trend in the field of employment.

Thus, the digitalization of the economy leads not only to an increase in labor
productivity due to the introduction of digital technologies, but also to structural shifts
In the sectoral structure of the national economy.
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Abstract. The article summarizes the methodological tools for assessing the balance

of development of industrial enterprises. The key relative indicators characterizing the
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structural, dynamic and intensive balance are highlighted on the example of textile
production and clothing in Belarus. An integral indicator was developed on the basis
of applied statistics methods and the main stages of the implementation of the
methodological approach in assessing the balance of development of enterprises for
management decision making were highlighted.

Annomayus. B cmamve 0000Wén memoouneckuli. UHCMPYMEHMApuli OYyeHKu
COANAHCUPOBAHHOCMU — PA3BUMUS  NPOMBIULIEHHbIX — npednpusmuil.  Bwidenenul
KJllroueevle OMmHocumeslbHvle nokasameiu, xapakmepusyrowue CcmpyKmypH)Io,
OuHaMu'{€CKyl0 U UHMEHCUBHYIO C6CZJZaHCI/lp06aHHOCmb Ha npumepe mexKcmujibHoco
npouszeoocmea u 00edxcovl benapycu. Paspabomarn na ocnose memo0oos npuxkiaoHoll
cmamucmuku uHmeepaﬂbelﬁ noxaszameJlb U 6blOeleHbl OCHOGHbIE IMANbL peaiuzayuu
Memoou4ecko20 nooxooa 8 OyeHkKe COANAHCUPOBAHHOCIU PA38UMUSL NPeONnPUsSMULL
0J151 8bIPAOOMKU YNPABNEHUECKUX PeUleHUl.

Theoretical and applied issues of methodological support for assessing the balance
of development of industrial enterprises (organizations) of various types of activity are
developed in the works of scientists Tkachenko E.S., Rybachuk M.A., Kuzovleva
[.Yu., Mordvinov S.V., Fomin V.P., Alifanov K.A., Evseev D.A., Ulyanova O.B.,
Tsykavkin N.M. and others, see Table 1.

Based on the economic analysis of light industry (according to OKED, subsection
CB, sections 13-14) in the intersectoral balance of Belarus and reports on the socio-
economic development of textile and garment enterprises of the Bellegprom Concern
for 2014-2016, the author of the article proposed relative indicators for assessing the
level of development balance. By preliminary calculation, all relative indicators were
formed into the following groups, see Table 2.

Structural balance, meaning the ratio of structural parts in the aggregate as a whole.
With the help of structural relative indicators, it is possible to assess the internal
structure and content of the phenomenon under study. Dynamic balance characterizes
the change in the growth rate of indicators over time. The growth rate shows how many
times the indicator of the current period is in comparison with the baseline. Intensive
balance is the ratio of opposite absolute values to each other and characterizes the level
of economic and social development.

To assess the level of balanced development of enterprises, the most important
element of the methodology is the technical analysis toolkit applied to the study of
complex organizational systems. A number of authors single out in their works
probabilistic-statistical and economic-mathematical methods for the economic
assessment of the balance and stability of the economic system, including works of
E. V.Broilo, S. N. Bobylev, S. G. Ezerskaya, Yu. N. Galitskaya, M. V. Kharchevnikov,
E. R. Miskhozhev, M. A. Makarova, A. V. Schmidt, V. V. loffe, B. P. Rukin, N. S.
Popova, A. N. Tischenko. Heuristic methods in modeling the assessment and
forecasting the balance of development and sustainability of organizations are
practiced by T. E. Melnik, Yu. M. Suleimanova, N. A. Khomyachenkova, S. Yu.
Tchmel, F. M. Safin, O. N. Zaitsev, Yu. N. Galitskaya, E. A. Kazyuka, M. E.
Tsybareva, R. V. Rusinov and others.
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Table 1 — Methodological approaches of the authors to assessing the balance of
development of industrial enterprises

development

Research Economic activity Methods and integral indicator for
Author R .
direction (industry) assessment
Tkachenko E.S | management meat processing | scoring of the actual values of indicators
processes production
Rybachuk M.A. | balanced industrial — index of systemic balance;
system enterprise of — return on assets (ROA)
structure various
organizational
and legal forms
Kuzovleva I.Yu | designing a economic systems | geometric mean formula and integral
balanced at the macro, exponent
innovation meso and micro
infrastructure | levels
Mordvinov S.V. | methods for on the example of | selection of relevant indicators (based
assessing the timber industry on the method of expert assessments)
balance of enterprises

sustainable
development
strategy

of the Russian
Federation

Fomin V.P methodology | electrical industry | — methodology for rating evaluation of
for the and rocketry fractional time intervals;
formation and — amodified methodology for
analysis of dynamic rating assessment by
balanced percentage distances has been
development developed;
indicators — the methodology for assessing
economic sustainability is based on
the identification and generalization
in the integral interpretation of
trends of the degree of balance by its
levels and types
Alifanov K.A. mathematical | textile enterprises | a complex of mathematical models for
models for the calculating the balance of the product
formation of a range and the structure of the
balanced production program of the enterprise
structure of the based on the apparatus of the support
product range vector machine has been developed
Tsykavkin N.M. | formation of a | garment industry | a method of forming a strategy for

sustainable development of holdings of
the garment industry using the method
of expert assessments.

Application of the "VBM-approach" —
defines the concept of management
aimed at the qualitative formation of
strategic and operational decisions at all
levels of the organization.

Source: compiled by the author.
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Table 2 — Relative indicators for assessing the level of balanced development of

industrial enterprises of Bellegprom Concern
The name of the group of
relative indicators and Indicators and their units of measurement
their designation

— the share of exports of goods and services in the production of
goods and services, %

— the share of labor costs in the structure of costs for the production
of goods, %

— the share of imports in the production of goods and services, %

— the share of imports in the cost of production of goods and services,

Structural balance | Ks %

— the share of exports of goods and services in the foreign trade
turnover of the industry, %

— the share of material costs in the structure of costs for the
production of goods and services, %

— share of net profit in added value, %

— the share of value added in the production of goods and services, %

— growth rate of exports of goods and services, %

— growth rate of added value, %

— growth rate of proceeds from product sales, %

— growth rate of production costs, %

— growth rate of imports of goods and services, %

— growth rate of output of goods and services, %

— growth rate of net profit, %

— growth rate of material costs, %

— added value per 1 rub. release of goods and services, rub.

— added value per 1 rub. cost of goods sold, rub.

— added value per employee, RUB min.

Intense balance Ki | — added value per 1 ruble of imports of goods and services, rubles.

— added value per 1 ruble of export of goods and services, rub.

— added value per 1 ruble of fixed assets, rub.

— ratio of export to import

Source: developed by the author.

Dynamic balance Kb

In economic knowledge, it is customary to refer to the number of quantitative
methods as two key methods: mathematical and statistical ones. In their applied
meaning, these methods are often combined into a general one — the econometric
method [1, p. 129].

To determine the level of balanced development of organizations, it is proposed to
use the author's integral coefficient of development balance (R), the value of which is
calculated on the basis of applied statistical analysis methods and the application of the
SPSS application package designed to process a large amount of data [2—4].

As a result of multivariate factor analysis, the values of the factors were determined
(based on the "Varimax" rotation method), integral coefficients were constructed that
characterize the level of balanced development of each studied textile and garment
enterprise for each period from 2014 to 2016, see Formula 1:
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Ri = d1 K1i + d2 K2i + d3 K 1)

where R; ) — integral coefficient characterizing the level of balanced development of
the i-th enterprise for the t period, rel. units; d;>d>>ds>0 is the share of the total variance
explained by the main factors K3, Ky, K3, constructed in descending order of their values
(weight coefficients reflecting the relative importance of indicators, their
“contribution” to the value of the integral coefficient), rel. units; d; — variance of the
first principal component (with the largest eigenvalue — A1) explains the share of its
variance in the total population, rel. units; Ki;, K, Ksi — normalized (standardized)
values of the main factors K, K5, K3 for the i-th enterprise, rel. units.

For comparability of indicators measured in different units, the initial indicators
were normalized (standardized), that is, reduced to a single measurement scale from
the interval [from -1 to +1].

According to Formula 1, enterprises are assessed and ranked according to the value
of the integral coefficient of development balance.

Thus, we have developed a methodological approach for a factor-based economic
assessment of the level of balanced development of textile and clothing enterprises of
Bellegprom, which includes a number of stages:

Stage 1. Pre-processing of primary data;

Stage 2. Standardization of quantitative indicators (based on "MS Excel");

Stage 3. Modeling the assessment of the level of development balance;

Stage 4. Calculation of the integral coefficient of balanced development for each
enterprise (based on "MS Excel" and standardized indicators);

Stage 5. Grouping of enterprises by the level of development balance (based on the
average intergroup value of the integral coefficient).

Based on the results of ranking enterprises by the value of the integral coefficient of
balanced development, we have developed an algorithm for making management
decisions, including the calculation of general criteria (coefficients), according to the
values of which all enterprises were assigned to groups with appropriate management
recommendations to ensure balanced development.
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Abstract. The definition of innovation potential is closely related to the concept of
innovation. For many centuries, the role of innovation has not been properly
appreciated. In the late 19th century, humanity began to value innovations as an
important and integral part of life; however, the concept of innovation potential was
formulated only in the late 20th century. The author explores the approaches of many
scientists in explaining the concepts of innovation and innovation potential, and offers
his own definition of innovation potential.

AHHomauuﬂ. Onpedeﬂeﬂue UHHOBAUYUOHHO2O nomeHuyuala mecHo C64A34dH0 C
NnoHAMuUEM MHHOGGL;MZZ. Ha NpoOMANCEHUU MHOCUX 6EKO6 POJlb uzmoeauuﬁ He Ovlia
00CMOUHO OUy€eHeHnda. B KOHUYE 19 sexa uenoseuecmeo Havunaem pacemampueanto
UHHOBAUUU KAK B6AJICHYH), HEOMBEMIIEMYHO COCMABIAOWYIO HCU3HU, O0OHAKO nousmue
UHHOBAYUOHHO20 NOMEHYUala Gopmyaupyemcs moavko 6 koHye 20 eexa. Asmop
ucciedyem nooxoobl MHOSUX VYUEHbIX K OOBACHeHUN) HOHAMUU UHHOBAYUU U
UHHOBAYUOHHO2O nomeHyuaia, u npeaﬂaeaem cobcmeernnoe onpec)e/zeHue
UHHOBAYUOHHO2O nomeHyuajd.

The evolution of the concept of innovation potential stems from the history of
development of the concept of innovation. Throughout human history, technical
progress has played a major role in the development of civilization. From stone
processing and fire making, agriculture, invention of wheels and writing system to the
creation of the World Wide Web and the decipherment of DNA structure, discoveries
and inventions allow people reaching a new stage of evolution.

Regardless of this fact, the attitude towards innovations, inventions and discoveries
has not been in the spotlight of the contemporaries for many centuries. From ancient
times, when the first works in mathematics, mechanics and astronomy appeared, the
innovator was more of a rationalizer, the impact of science on the life of the society
was insignificant if compared to religion, military industries and agriculture. It is
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related also to the resistance of the science to technologies unlike the Ancient China,
where different religion allowed developing the science, inventions and innovations
for many centuries. In many cases, religious dogmas, especially in the Middle Ages,
became the hindering factor in the innovation development and the fields of their
application (mainly the social and political history of the society’s development), the
tools (religious and moral procedure activities) and the principles of moral. The
Renaissance, the secular nature of its culture and anthropocentrism give impetus to the
development of thinking, creativity and innovation and strengthen their importance.
These qualities are promoted and it becomes possible to evaluate the role of thoughts
and talents in human activity, and its result has the highest value, and it is a criterion
for the evaluation of the society. The Reformation and the birth of Protestantism, when
diverse attitude towards amassment, labor, creativity and entrepreneurship made a huge
contribution leading to innovation as a key factor of the development. Protestant work
ethics and its characteristics — the introduction of trade, and not only the growth of
personal consumption, but also favorable activities facilitated the development of the
coming era of capitalism. In their works, the European encyclopedists of the 18th
century emphasized the importance of the relationship between science and industry in
human history: Jean Condorcet, Adam Smith, etc.

In order to find out the essence of innovation, it is necessary to examine the
definitions of the given term in the scientific literature. World scientists distinguish a
number of basic approaches, where the innovation is considered as: the changes
(J. Shumpeter, P. LaPierre, P. Whitfield, K. Knight, L. Blyahman, J. Yakovets,
F. Valenta, A. Prigozhin, J. Morozov), the body of resources (M. Bendikov,
J. Khrustalyev, T. Chekulina, J. Tamakhina, O. Moskvina, S. Yemelyanov,
A.Suvorinov), the process (T. Brayan, B. Twiss, B. Santo, V. Rapoport, K. Pass,
B. Louss, E. Pendlton, L. Chadwick, Johnson, H. Harman, S. Glazyev, V. Makarov,
V. Medinskiy, S. Valdaicev, G. Gvishiani, V. Lapin), the result (R. Fathutdinov,
P. Lemerl, I. Molchanov, E. Utkin, A. Kulagin, S. Beshelev, |. Balabanov,
G. Goldstein, S. Ilyenkova, L. Kantorovich, V. Medinskiy, G. Kiperman,
N. Moiseyeva, J. Aniskin, A. Levinson, F. Gurvich, D. Sokolov, A. Titov,
M. Shabanova).

Thus, the innovative activity is considered to be an important component of the
economic growth, still, its role is evaluated as rather secondary, and it does not become
the subject of a separate and serious economic research. The innovative activity has
not been historically properly valued and has not been legally protected for many years.
Only in the late 19th century, the scientists rated the innovations as a very important
component of life and development, but the researchers did not discuss the innovation
potential stating only indirect factors, which affect its formation.

In the 20th century, the scientists performed active studies of the operation of
innovation, its interaction with various factors — both public and private. However, the
concept of innovation potential has not been studied in practice, only a few studies
have implicitly mentioned it, as well as the factors influencing it and actually forming
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the innovation potential have not been studied. The concept of innovation potential was
formulated only in the late the 20" century.

In the modern economic literature, some authors define the innovation potential as
a body of innovation resources (material, financial, intellectual, scientific and
technical), which provides opportunities for innovation and development of innovation
technologies, products, services, which is a resource approach to defining innovation
potential, which ensures opportunities for innovation operation and establishment of
the innovation technologies, production and services, which is the resource approach
in defining the innovation potential. Others evaluate the innovation potential viewing
the position of the innovation performance, i.e., from the aspect of the real product
obtained during the innovation process. In this case, the innovation potential is
considered to be the possible future innovation output.

The innovation potential is the ability of different economic sectors to produce high-
technology products complying with the world market requirements. That is why the
innovation potential is closely related to the specific level of economics — the national
economy. The modern economics does not clearly define the concept of innovation
potential, herewith, there is no specific approach to their quantitative determination.
The concept "innovation potential” was introduced by C. Freeman [2], which the
scientist uses to define the system growth with measures for development, acquisition
and operation of production and economic, social and organizational potentials.

The practical aspect of the concept of innovation potential is reflected in the works
of P. Drucker, in which he studies the sources of modern industrial development [1].
For example, he noted that innovation begins with an analysis of existing potential in
order to use it effectively. For example, he noted that the innovations start with analysis
of the available potential to use it in an effective way.

The modern researchers give various definitions for the innovation potential.
M. Porter, S. Stern, G. Furman [3] define the national innovation potential as the ability
of the national economy to develop and commercialize the sustainable flow of new
technologies. Thus, this approach allows considering only the technological
innovations. K. Poznanska asserts that the innovation potential is the ability to
effectively implement innovations, i.e., new products, new technologies,
organizational methods and marketing innovations. The potential defined this way
depends on the four basic elements: the financial potential, the human potential, the
material potential and the knowledge. G. Zhits explains the innovation potential as a
body of economic resources, which the society may use for its development in a certain
period. He mentions the scientific and technical, the educational potential and the
investment potential. The body of these factors, according to G. Zhits, forms the
macrosystem’s innovation potential. M. Danko defines the innovation potential as the
accumulated and specific amount of information about the introduction results of
scientific and technical works, inventions, designing elaboration, new equipment and
products. A. Bakhtizin, E. Akinfeeva define the innovation potential as a triple
structure with the following components: agents causing innovation, innovation
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mediums and innovation consumers. D. Kokurin says that the innovation potential is
the unused and hidden opportunities of the accumulated resources, which can be
implemented to reach the goals. L. Borisoglebskaya, A. Polyakov define the innovation
potential as an ability and readiness of the economics to implement the innovation.
S. Alekseev mentions availability of all required resources and opportunities in the
region for innovative measures as the main factor defining the innovation potential.
G. Samostroenko, A. Martemyanov provide the following definition of the innovation
potential — a body of external and internal opportunities and conditions, which ensures
implementation of the regional socially economical system’s innovation strategy.
J. Baklanova emphasizes that the innovation potential includes sources, opportunities,
funds, to create conditions for optimization of the science and the technologies
investments in the development of the economics, introducing market principles into
this sector and its restructuring. In their turn, L. Fathulina, L. Shabaltina believe that it
Is a body of human, social, legal, materially technical, information and other resources,
which is meant for development of the region’s innovations.

These approaches are not mutually contradictory, they reveal the essence of the term
"innovation potential™ in the integrity of its components, one approach complementing
the other. Summarizing the above, according to the author, the innovation potential
should be understood as a body of resources (factors, conditions) characterizing the
ability of the economic system and the real opportunity to develop in an effective
manner. The innovation potential of the region must be defined not only as a body of
innovation resources required for the implementation of an innovation activity, but also
as an opportunity and ability of the region to create and use the results of an innovation
activity.

Thus, the author defines the innovation potential of a region as the region’s readiness
for innovations, which manifests itself as the region’s opportunity and ability to
transform the initial resources available to the region into a competitive and market-
demanded innovation — which is a new product or service.
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Abstract. Today, the development of innovation potential in solving economic and
social protection issues has an increasingly important role. Different scientists and
officials define the innovation potential in different ways, emphasizing its resource
component or end result. However, the author believes that looking from the regional
point the greatest attention should be paid to the process component of the innovation
potential, combining it with the resource and the resulting components.

Annomayus. B cospemennom mupe 6ce Oonvuias ponv yoensemcs pazeumuro
UHHOBAYUOHRHO2O NOMEHYUAIA 6 60NPOCAX IKOHOMUKU U COL;uaJZbHOZZ 3auyyeHHoCcmu.
Pasznuunwie ydeHbvie u O0JIIICHOCHbLE auya uHHOGClI/;uOHHbllZ nomenyuail onpe()efl;ziom
Nno-pazHomy, Oenas aKyeHm Ha PecypPCHOU UIU pe3yabmupyroujell coCmasisiouell.
Oonaxo asmop cuumaem, 4no 6 pPpecUOHATIbHOM dACneKkme Haubovbulee BHUMAHUE
credyem yoensimv NPOYECCHOU COCmasisiouieli UHHOBAYUOHHO20 NOMEHYUald,
00beOUHSIsL ee ¢ peCyPCHOU U pe3yIbmupyroueti CoCmagisouumMu.

The innovation potential is one of the most important objects of the social
development. Its effective implementation today affects the development of various
aspects of goods and services.

The structure of innovation potential consists of the interaction of different
resources. The significance of these resources at the meso level has been confirmed by
many scientists in their works [2, 3, 4, 5, 5]:

— scientific and technical and educational resources — J. Schumpeter,
N. Kondratyev, J. Condorcet, A. Smith, S. Kuznets, S. Yemelyanov, A. Suvorinov,
G. Etzkowitz, L. Leydes-dorff, S. Kline, N. Rozsenberg, N. Yastreb, K. Fakuda,
K. Watanabe, V. Vasin, L. Mindeli, B. Lisin, V. Freedlanov, |. Shevchenko,
V. Matveikin, |. Kasataya, B. Santo, O. Lyubova, A. Misbakhova, A. Zholnierski,
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K. Poznanska, G. Zhits, T. Sterzer, L. Fathulina, L. Shabaltina, J. Lununarski,
D. Stadnicka,;

— labor force resources — C. Freeman, S. Yemelyanov, A. Suvorinov,
A. Schlesinger Jr., A.Trifilova, I. Shevchenko, V. Matveikin, I. Kasataja, B. Santo,
O. Ljubova, L. Fathulina, L. Shabaltina, A. Misbakhova, A. Zholnierski, K. Poznanska,
M. Porter, T. Sterzer, P.Romer, J. Lununarskis, D. Stadnicka;

— production resources — J. Shumpeter, A.Smith, S. Kuznets, J. Lununarski,
D. Stadnicka, V. Kalashnikov;

— economic resources — S. Yemelyanov, N. Kondratyev, A. Suvorinov, K. Fakuda,
K. Watanabe, J. Schumpeter, A. Smith, S. Kuznets, B. Lisin, V. Fridlanov, A. Trifilova,
V. Matveikin, |. Kasataya, B. Santo, B. Twiss, S. Kline, N. Rosenberg, I. Shevchenko,
O. Lyubova, OECD, A. Misbakhova, K. Poznanska, T. Sterzer;

— investment resources — S. Yemelyanov, A. Suvorinov, K. Fakuda, K. Watanabe,
G. Zhits;

— market resources — J. Shumpeter, B. Twiss, J. Lununarski, D. Stadnicka,
V. Kalashnikov;

— infrastructural resources — S. Kuznets, V. Matveikin, B. Lisin, V. Fridlanov;

— organizational resources — J. Shumpeter, B.Tviss, S. Kline, N. Rosenberg;

— management resources — J. Shumpeter, B.Tviss, J. Lununarski, D. Stadnicka;

— resources of juridical base development — B. Tviss, L. Fathulina, L. Shabaltina;

— ecological resources — K. Fakuda, K. Watanabe, R. Ayres;

— information resources — N. Yastreb, M. Danko, J. Lununarski, D. Stadnicka,
L. Fathulina, L. Shabaltina;

— outer cooperation resources — N. Kondratyev, OECD, J. LununarskKi,
D. Stadnicka.

Analyzing the development of these factors in different regions, it is possible to
identify innovative development and define many difficulties, as well as to find their
solutions. The analysis of these resources is a very labor-intensive process, indicators
for many resources are not available in official statistics, and some resources include
duplicate indicators or indicators of similar importance. Considering the above, the
author optimizes the number of influencing resources by combining several factors into
one and eliminating the less important factors, the indicators of which are not available
In the required quantity.

The structure of innovation potential differs for different levels of the economy.
When determining the region’s innovation potential, it is necessary to evaluate the level
of innovation development of the regional economy, as well as the innovation
development opportunities of existing organizations in the definite territory. Therefore,
the assessment of the region’s innovation potential must be carried out
comprehensively and in the context of various components (see Image 1).
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Image 1 — Structure of the innovation potential in the innovation system
Source: made by the author according to [1, 2, 3, 4, 5, 5].

The author explores the region’s innovation potential according to the following
components:

— resource component [2, 3, 4, 5, 5] (J. Shumpeter, S. Kuznets, A. Smith,
J. Condorcet, C. Freeman, N. Kondratyev, A. Schlesinger Jr., K. Fakuda, K. Watanabe,
S. Kline, N. Rosenberg, G. Etzkowitz, L. Leydesdorff, B. Santo, S. Yemelyanov,
V. Matveikin, N. Yastreb et al.):

— scientific and technical and educational resources;
— labor force resources;

— economic and investment resources;

— Infrastructure resources;

— ecological resources;

— process component [5] (B. Santo, V. Matveikin, I. Shevchenko, B. Lisin,

V. Fridlanov):
— economic and technologic components;
— socially psychologic and cultural components;
— organization and management;
— politics and juridical basis;

— resulting component [1] (P. Drucker, D. Kokurin):

— number of innovative companies;
— specific weight of turnover of the innovative companies.

The style of innovation management depends on the level of technological and
economic development of the economy and the innovation potential of the territory.

Summarizing the above, the main principles of development of the innovation
potential are as follows:

— the development of science and technology at this stage is inseparable;

— the innovation and technological development cause profound structural changes
in the economic, social and political sectors;

— the effective introduction and development of science and technology requires
appropriate economic conditions and institutions to be created,;
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— the innovation development may not only have positive, but also negative
consequences;

— the economic downturn is creating a new wave of innovation development;

— the innovation and technological development are cyclic;

— based on the analogy with natural systems, economic development can be
viewed through the prism of innovation ecosystems, the distinguishing feature of which
is the ability and development of internal dynamics under the influence of both
endogenous and external factors;

— the innovation potential can be defined as a combination of different resources:
science, education, labor force, economics, investments, infrastructure and ecological
resources.

The above classification of approaches is also not final. A body of these approaches
can be developed in a completely different way if other criteria are adopted and used,
for example by direct use of the approaches to the definition of the concept of
innovation potential. The regional innovation development must meet at least two
requirements — to transfer state-level powers up to the regional level, to promote the
development of state, public and private organizations in a particular region.

The innovation potential on the regional level is a strategic factor in the market as a
part of an overall business development strategy aimed at gaining or maintaining the
leading position in this sector. Without the development of innovation potential, it is
almost impossible to create competitive products in order to ensure sustainable
development.
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Kntoueswie cnosa: mobunenocms paboueti cunvl, 2eocpaguieckas MoOUILHOCIY,
nepemeujerue 6 npocmpancmee pa60qux mecm, 6upmyajlbHdaA M06uﬂbHOCH1b,
MO6LUZbHOCIMb KAK 9KOHoOMU4ecKkoe noeedeﬂue.

Abstract. The article presents the results of studying the development of a system of
views on labor force mobility in the labor market, as well as systematizes modern
approaches to the interpretation of this concept.

AHHomal/;u}l. B cmamuve npedcmaeﬂeﬂbl pes3yiomamsl U3Y4eHUA pazeumusl CUcCnmembsl
8327151008 HA MOOUIBHOCMb pabovell CUlbl HA pPulHKe mpyod, d maKice
cucmemamu3supoBaHbl COBPEMEHHbBLE Nn00X00bl K mpaxKkmoeke OAHHO20 NOHSAMUAL.

The development of methodological approaches to the understanding of mobility in
the labor market can be considered as a movement away from the assumptions about
the absolute mobility of the labor force (classical school of economic studies) to a
multiple description of this phenomenon, characterized by discreteness and limitation
by various factors (Figure 1).

The systematization of various interpretations of labor force mobility made it
possible to identify the main approaches to determining the essence of this category
(Table 1).

Thus, the study of methodological approaches to understanding the essence of labor
force mobility allows us to draw the following conclusions:

— at the present stage, there is no single approach to understanding labor force
mobility in the labor market;

— the development of various theoretical approaches went in the direction from the
assumption of absolute labor mobility to the clarification of the factors that limit it
(geographical, social, microeconomic, transaction costs, etc.).
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Absolute mobility of the labor force
in the conditions of the social division of labor

Discrete labor force mobility
(the influence of the state on the labor market, based on limiting the flexibility of wages
and the number of employees)

Discrete labor force maobility
(limiting factors —institutional formations
(state, family, legal norms, ethics, etc.))

Discrete labor force mobility
(the limiting factor is theheterogeneity of the qualitative characteristics of the labor force)

Discrete labor force mobility
(the limiting factor is the cost of hiring and firing)

Discrete labor_force mobility
(the limiting factor is the diversity and discrepancy between the individual characteristics
of employees and vacant jobs)

Figure 1 — Methodological approaches to understanding labor force mobility
Compiled by the author according to sources: [1, 2, 3, 4].

Classical School of Economic Studies
(A. Smith, D, Ricardo, J.-B. Say,J, 5. Mill)

Keynesianism, neo - and post -Keynesianism
(). Keynes, J. Hicks, P. Samuelson,J. Robinson)

Institutionalism
(T. Veblen, W. Mitchell, J. Commons, J. M. Clark),
neo-institutionalism
(R. Coase, R. Posner, J. Stiglitz,0. Williamson, D. North, J. Buchanan)

The concept of Human capital
(G. Becker, J. Minser )

Transaction cost theory

The concept of the search approach
(P. Diamond, D. Mortensen,K. Pissarides)

Table 1 — Modern approaches to the definition of the concept of "labor force

mobility"
Approaches Definitions Comments
as a labor force "the movement of labor from Distribution and redistribution of labor
movement force for the most effective use. Only

places overflowing with labor
resources to regions
experiencing an acute shortage
in them" [4]

geographical movement is considered.

in the context of
personnel
management

turnover

The narrowest definition used at the
level of a specific organization

in the context of only
physical movement

""the ability and willingness of
employees to move to different
geographical areas" [5]

A narrow definition that reflects the
subjective opinion of a particular
employee about the possibility of
changing the geographical location

readiness for various
transformations in
professional activity

"potential ability, readiness of

an employee to change work"
[6, c. 117].

The subjective opinion of the
employee regarding not only
professional development, but also
changes in the direction of labor
activity. There is no factor of physical
displacement.

comprehensive
characteristics of the
labor force

"characteristics of the labor
force, reflecting the ability to
[7, c. 246]:

1) quickly and flexibly
navigate the situation
associated with the
performance of a complex or
urgent task;

A fairly broad definition that takes
into account both the psychoemotional
characteristics of the employee and his
attitude to changing the location, the
need for further training and other
changes
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2) the possibility of moving to
another area to perform the
necessary work;

3) readiness for training,
retraining in order to meet the
qualifications and direction of

the proposed work"'

within the framework
of the concept of
human capital

""the most effective use of the
components of human capital
(knowledge, experience, in-
demand skills, reputation) [8,
c. 121]

As a basis for the development of the
economy and society as a whole, the
means of which are education,
intellectual and physical development,
as well as the reasonable functioning
of labor resources

as a form of social
mobility

""changing the employee's
social positions" [9, c. 126]

The process of vertical (from one
social layer to another) and horizontal
(within one social layer) movement of
employees according to the social
structure of society

within the framework
of the concept of
digitalization of the
economy

virtual labor force mobility is
the movement of workers in
the space of many workplaces
using modern technologies,
excluding physical movement

Virtual mobility as a characteristic of
the digital labor market

as an economic
behavior

""an action that depends on the
type of economic behavior of
employees who function in
certain working conditions and
are guided by their change or

preservation [10, c. 79]

Mobility is explained by the economic
behavior of employees and is
presented as the result of a search of
available alternatives associated with a
change in the place of work [10, c. 79]

Compiled by the author according to sources: [4, 5, 6, 7, 8, 9, 10].
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Kniouesvie cnosa: menesoii bank, mpaouyuonuas menesas OAHKOBCKAS cucmemd,
co30anue KpeOumHulx 0enee, 6AHKO8CKasn Oyxeaimepus, OM4EMHOCMb.

Abstract. The banking shadow, namely the money creation by banks beyond
traditional loans, plays an important role in China's money creation process, which
brings many challenges to monetary policy operation and financial risk management.
This paper provides a detailed analysis of the money creation mechanism in China's
shadow banking sector, provides an accurate measure, studies its impact on financial
risk, and investigates recent regulation. To strengthen supervision, Chinese regulators
should closely track the evolution of various shadow banking channels, both on —and
off-balance sheet. Specific macro-prudential supervision tools, such as asset reserve
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and risk reserve, should be applied to shadow banking and traditional shadow banking
respectively.

Annomayus. Tenesas 6amkogckas cucmema, a UMEHHO CO30aHue OAHKAMU OeHel
HOMUMO MPAOUYUOHHBIX KPEOUMO08, Uspaen 8adCHYI0 POJib 8 Npoyecce CO30aHUs OeHe2
6 Kumae, umo cozoaem muodicecmso npoo.iem 05 nposedeHUs OeHeHCHO-KPeOUmHOL
ROIUMUKY U ynpasieHus punancosolmu puckamu. Cmamovs oaem noopoOHbIl AHAIU3
Mexaumuzma co30anus 0enez 8 meHesom 6aHkKosckom cekmope Kumas, npedcmasnenul
MOYHbIE UBMEPEHUs, U3YUEeHO GIUSHUE MeXAHUusMa HA (QUHAHCOBBIN PUCK U
uccnedo8ansbl NOCieOHUe H08086edeHUs 8 pe2ynuposanuu. Ymobwvl ycunums Hao3o0p,
Kumatickue  pe2yismopvl  OOJICHbL  BHUMAMENbHO — OMCeHCUBAMb  I8OTIOYUIO
PA3TUYHBIX MEHe8bIX OAHKOBCKUX KAHANL08, KAK DANAHCOBLIX, MAK U 8HeDANAHCOBVIX.
Koukpemnvie uncmpymenmsl MakxponpyoOeHyuaibHo20 HA030pa, maxue KaKk pesepe
aKmueo8 U pe3eps pPUCKO8, OO0JICHbI NPUMEHAMbC K MeHesolu OAHKOBCKOL
oessmenvHoCmu U MPAOUYUOHHOU — MeHeBol  OAHKOBCKOU  OesmelbHOCMmU
COOMBEMCMBEHHO.

Introduction

In recent years, China's shadow banking system has become an integral part of the
financial system. Different from developed economies, China's shadow banking is
dominated by commercial banks due to the bank-dominated financial system. A key
feature of shadow banking in China is that banks hide loans in other accounting
categories. We can define China's shadow banking system from the perspective of
credit money creation, and highlight the differences between two categories of shadow
banking in China: bank shadow banking and traditional shadow banking.

Shadow banking is defined as the money creation by which banks generate liabilities
from assets through accounting treatment, while traditional shadow banking refers to
the creation of credit by non-bank financial intermediaries through money transfer.
Both provide funding under the general shadow banking system, but only the banking
shadow can create new money supply and thus influence the intermediate monetary
policy objectives of the People's Bank of China (PBC).

This paper highlights for the first time the role of shadow banking in money creation
in China and how it affects financial risk and its impact on the effectiveness of
monetary policy. While traditional shadow banking in China operates in much the same
way as in developed economies, the shadow of banks mainly involves loans taking the
form of other types of assets, posing challenges to the effectiveness of monetary policy
and financial regulation. First, the banking shadow reduces the ability of monetary
policy to influence money creation and risk taking, thus increasing financial stability
risks. Second, it weakens the effectiveness of bank loan supervision and leads to the
accumulation of systemic risks.

Banks’ shadow and traditional shadow banking

Shadow banking in China has much in common with that of other countries, such as
credit creation and regulatory arbitrage, but some of its features are products of China’s
financial and regulatory system. Thus, it is necessary to define China’s shadow banking
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system more accurately as the basis for further research. Considering the different
credit creation mechanisms (credit money and non-money mechanisms), we classify
Chinese shadow banking into two categories: banks’ shadow and traditional shadow
banking.

Banks’ shadow entails banking activities that provide money for real sectors through
asset expansion (which is inherently identical to bank loans) and related credit money
creation (asset expansion simultaneously creates deposits), but which circumvent
regulatory restrictions — such as credit allocation constraints — by hiding loans as
alternative balance-sheet items. Banks’ shadow is channeled mainly through third-
party financial institutions, including other banks and non-bank financial institutions.

Analyzing the composition of bank assets facilitates our understanding of the
operational mode and business types of banks’ shadow. Banks’ shadow can be
decomposed into “interbank” and “investment” channels according to asset type.

Measuring China’s shadow banking

One strand of the literature uses the aggregation approach to measure the scale of
shadow banking, that is, directly sum up the products or subcategories of shadow
banking. This creates two issues. First, the different definitions or classifications of
shadow banking lead to significant differences in measurement results. For example,
Yan et al. (2014) define six measures of Chinese shadow banking according to
regulation intensity. The broadest measure of shadow banking is RMB 67.03 trillion,
whereas the narrow measure is only RMB 10.3 trillion. Liu (2013) estimates the size
of "other debts than formal credit lending" at approximately RMB 25 trillion, of which
the scale of shadow banking is approximately RMB 10 trillion. Gao et al. (2013) focus
on banks’ off-balance sheet financing and make an estimation based on the indicators
of total social financing, which they find to range from RMB 7.1 trillion to RMB 21.9
trillion.

Second, the aggregation approach cannot avoid double-counting or omission. The
approach is applicable to off-balance sheet securitization (a major component of U.S.
shadow banking) rather than to China. For example, the overlapping of shadow
banking subcategories may induce double-counting, and the different accounting
practices of different institutions, such as identical items listed under different
accounting items, may result in omission.

Monetary policy challenges and regulation

Strict regulation of traditional banking gives rise to the shadow banking system. The
rapid growth of shadow banking in China was driven largely by the credit tightening
policies introduced in 2010 and by China’s unique banking regulation system. In the
second quarter of 2010, Chinese monetary authorities began to implement a more
prudent monetary policy, introduced macro-prudential policies characterized by capital
constraints to strengthen regulation, and applied specific credit regulations to sectors
with excess capacity (e.g., real estate). To circumvent regulations and meet financing
needs in certain sectors, shadow banking activities rose sharply, posing threats to
financial stability.
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Conversely, shadow banking undermines the effect of monetary policy. The
effectiveness of some regulatory policies and tools has been compromised or partially
offset by the shadow banking system. For example, the Chinese government set credit
restrictions — such as restrictions on loans from traditional banks and the equity ratio
of developers — on the real estate sector to prevent housing bubbles, but shadow
banking provides an alternative source of funding. A similar case holds for enterprises
with excess capacity. Furthermore, capital adequacy requirements for banks have
become less effective, as shadow banking activities have enabled banks to move some
assets off-balance sheet, such as the above-mentioned entrusted and trust loans through
bank-trust cooperation.

Conclusion

This paper's in-depth analysis of China's shadow banking system highlights the key
role of shadow banking in creating credit money and hiding bank credit risks. It also
assesses the challenges facing monetary policy regulation and financial risk
management.

First of all, the definition of shadow banking in China is clarified, which is divided
into shadow banking and traditional shadow banking, and the money creation
mechanism of shadow banking channel (interbank channel and investment channel) is
analyzed in detail. From the perspective of credit money creation, it also clarifies some
misconceptions about wealth management products and their role in shadow banking
in China. Secondly, this paper quantifies the size of China's shadow banking (including
the shadow banking of banks and traditional shadow banking) by deduction and
subtraction method, and compares it with the summing method commonly used in
literature, indicating that deduction and subtraction method can avoid miscalculation
problems, such as double calculation and overestimation. Thirdly, this paper examines
the relationship between shadow banking credit and financial risk from both macro and
micro levels. China's shadow banking funds are mainly used by local government
financing vehicles, companies with overcapacity and property developers. The banking
shadow is closely related to M2, the money creation indicator, while the traditional
shadow banking has little correlation, which reduces the accuracy of M2 as a policy
measurement indicator. At the micro level, based on the balance sheet information of
311 banks (including listed and unlisted banks) in the past decade, this paper finds that
although the banking shadow has pushed up the credit risk of banks, banks have not
fully assessed the risk or taken corresponding countermeasures. Finally, the paper
discusses the monetary policy challenges posed by shadow banking in China and
examines recent trends in regulatory tightening.

Both shadow banking and traditional shadow banking are inextricably linked with
the banking system, with banks as the main source of capital. Regulators should
strengthen macro-prudential management of the banking system to prevent excessive
growth of financial risks in the future.
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Abstract. Current business development trends require the company to take into
account the interests of a wide range of stakeholders that have a positive and negative
impact on the company's performance. The article discusses historical milestones in
the study and classification of stakeholders. A generalizing conclusion is made.

AHHOWlaL;u}Z. COGpeMeHHble meHdeHuuupaS’eumuﬂ obusneca mpe6y;0m om Komnarnuu
ydumbsleanib uHmepecvl UUpoKo2co Kpyea 3auRmepecO6AHRbIX CMOPOH, OKA3bl8AOUWIUX
noaosIcumeslbHoe u ompuyanielbHoe 6JlauslHue Ha pe3)ibniamabl oesmenbHocmu
xomnanuu. B cmamve paccmompersl  uUcmopudeckue e6exu 6 U3YHYeHUu u
Kknaccughuxayuu cmetixkxonoepos. Coenan 0606warowuli 8b1600.
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Stakeholder theory (or the concept of stakeholders) is one of the most important
areas in modern management. Any organization in the course of its activities interacts
in one way or another with stakeholders who can influence the achievement of the
goals of the organization's activities or be influenced by the organization. They can be
groups or individuals. If a business seeks to achieve successful results, both current
and promising, then it needs to take into account the interests of the stakeholders around
it.

Stakeholder theory began to take shape in the 1960s in the business world.
According to this theory, a company is a part of the environment in which it exists and
a system capable of influencing and being influenced by other environmental
participants — stakeholders: buyers, suppliers, society, shareholders, investors,
employees and other categories of stakeholders. According to research by Charles
Fontaine, Anthony Haarman and Stefan Schmid, attempts to identify major stakeholder
groups began much earlier. Researcher Dodd argued that General Electric already in
1932 identified four main groups of stakeholders: shareholders, employees, buyers and
society as a whole. Johnson & Johnson, as noted in the survey, back in 1947 looked at
buyers, workers and managers. In 1950, Sears named "the four parts of every business
according to their importance: customers, employees, community, and shareholders."
Thus, attempts to identify stakeholders have been undertaken by various companies,
but have not been conceptually identified. In the mid-1970s, Russell Ackoff conducted
research on stakeholder theory; he singled out suppliers, buyers, employees, investors,
lenders, the state and future generations as the main groups of stakeholders. R. Ackoff
considered the organization to be an open system capable of solving social problems
through effective interaction with stakeholders and believed that the interests of future
generations should be taken into account by managers when making decisions. But
with the development of economic sciences and organizations as a whole, the number
of interested parties increased and such a division into groups, as suggested by R.
Ackoff, was not enough. The term stakeholder first appeared in the management
literature in 1963 and was coined by a group of researchers at the Stanford Research
Institute. It was used to generalize the concept of "shareholder" as the only group to
which managers should be held accountable. Initially, in the scientific literature,
stakeholders were perceived as "groups without whose support the organization would
cease to exist" and included shareholders, employees, customers, suppliers, creditors
and society. The researchers argued that without managers understanding the interests
and concerns of stakeholders, they will not be able to formulate the corporate goals that
need to be achieved for the survival and development of the business. Later on, the
concept of "stakeholder" was expanded. A group of scientists from the Stanford
Research Institute classified government bodies, local communities, the media, society
as a whole, etc. as stakeholders.

Stakeholder theory as it is currently presented was proposed by the American
scientist and economist Edward Freeman in Strategic Management: The Stakeholder
Concept in 1984 and became widespread in the mid-1990s. In his work, he describes
the process of forming a corporate strategy with the participation of stakeholders in
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this process. Edward Freeman defines the term "stakeholders", considering that the
stakeholders are "persons or groups of persons influencing the activities of the
company, and in turn, subject to its influence". As stakeholders, he considers the
internal environment: employees, owners, buyers, suppliers; and the external
environment: government authorities, competitors, consumer protection societies,
environmental protection groups, special interest groups, the media. According to the
author, stakeholder theory is a concept of how business actually works. "To be
successful, any business must create some value for buyers, suppliers, employees, the
community and lenders, shareholders, investors, banks and other groups and
individuals. You cannot look at each stakeholder and their influence in isolation; the
interests of all interested parties should be assessed. The interaction of managers or
entrepreneurs with surrounding stakeholders is aimed at achieving efficiency in the
process of meeting their interests and the expectations of stakeholders.

It is worth noting that E. Freeman divided stakeholders into only two groups: internal
and external ones in relation to the organization. In our opinion, buyers and suppliers
are more likely to be external stakeholders, since they are not part of the organization
and, as a rule, require the organization to meet its requirements in relation to the
company's products, its activities in general, and can set their own conditions when
interacting. Such a phenomenon as "supplier bargaining power" is the confidence of
suppliers of raw materials or products in the market to such an extent that they
themselves are able to choose customers for cooperation, thereby dictating conditions
and influencing the company's activities. However, practice has shown that the
classification of stakeholders into two groups is not enough, and later this classification
was supplemented by other researchers. In his work, E. Freeman, in the study of
relationships with stakeholders, notes the work of I. Ansoff "Corporate Strategy",
which examines the concept of balancing the requirements of various stakeholders with
the goals of the organization. For the successful functioning of organizations, the
author recommends analyzing and taking measures to develop relationships with key
stakeholders. Stakeholders in this context are considered managers, employees,
shareholders, suppliers, sellers.

To identify key stakeholders, as a rule, the R. Mitchell model is used. The
identification of stakeholder groups in this model is based on indicators of power,
legality and urgency of stakeholder demands. The most significant stakeholders will
have all three characteristics. As can be seen from the figure, the key stakeholders are
the "categorical group” (interests have the characteristics of urgency, power and
legitimacy); "Dangerous group" (power and urgency of demands), "dependent group™
(legality and power) and "dominant group™ (legitimacy and urgency of interests).

G. Newbold and G. Luffman offer a different classification of stakeholders. They
distinguish four groups of stakeholders: 1) a group of stakeholders financing the
organization (shareholders, investors, credit institutions); 2) management, leading the
organization; 3) main employees; 4) economic partners (suppliers, buyers).

M. Clarkson subdivided stakeholders into two groups: primary stakeholders
(without interaction with which the organization cannot exist): shareholders and

70 Yitebsk 2021



SECTION 2. SOCIAL AND ECONOMIC PROBLEMS OF EDUCATION
AND SCIENCE DEVELOPMENT IN THE 215t CENTURY

investors, buyers, suppliers, company employees and public stakeholders (state
authorities, local administrations) and secondary: groups on interests, media and other
non-obligatory stakeholders.

In the process of systematizing the classifications of stakeholders, proposed by
domestic and foreign authors, the main criteria have been identified by which groups
of stakeholders are determined,; a criterion for the direction of influence of stakeholders
on the company was introduced. An amended classification of stakeholders is
proposed, corresponding to the current level of development of relations between
Russian companies and stakeholders; the classification includes four groups: 1)
internal or intragroup stakeholders (including subsidiaries and affiliates), 2) external
strategic and operational stakeholders, 3) external regulatory and controlling
stakeholders, 4) other external stakeholders.
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Abstract. The article discusses the main theoretical provisions of the European
strategy of "smart specialization", and its tools. The main priorities of the strategy are
identified. The key principles of the development of "smart specialization", as well as
directions for the development of regional strategies in the Republic of Belarus on the
basis of the participation of: the business environment, the scientific environment, civil
society and local authorities are determined.

AHHomauuﬂ. B cmamuve paAcCMompernsbl OCHOBHblE nieopemudecKue noJI0NCEHUA
€8pOoNelCKol cmpame2uu «YMHOU CneyuaIu3ayuuy u ee uHcmpymenmaput. Boisignensl
OCHOBHblE npuopuniemsl cmpamecuu. Onpedeﬂeﬂbl Knwueevle npuUHyUunovl paseunmusl
((yMHOIZ cneyuaauzayuuy, a maxK oce HanpaeieHusd pa3pa60ml<u pPecUOHANIbHbIX
cmpameeuti 8 Pecnyonuke Benapyco na ocrose yuacmus: Ouznec-cpeobvl, HAYYHOU
Cpe()bl, ZPCZJ/COCZHCKOZO 061/1466‘17’1661 U MeCmHblX OpcaHo8 6Jlacmu.

In the global economy, many countries, regardless of the level of development,
perceive innovation as a solution to problems, both old and new. In this regard, close
attention is paid to various instruments of regional development, such as the strategies
of "smart specialization" (regional innovation strategies of smart specialization, RIS3),
which were initially implemented in the European Union (EU) and, as practice has
shown, are able to stimulate innovation in lagging regions.

Smart specialization is defined as a model of regional policy that stimulates
economic growth through investment in research and development of innovations and
effective coordination of public resources in order to develop entrepreneurship and
increase competitiveness.

Smart specialization is aimed at mitigating certain regional problems: the lack of
human capital and inequality in access to innovation. These problems hinder the
realization of regional potential and make technological changes in the basic sectors of
the regional economy impossible.

Smart specialization sets priorities defined on the basis of participation in order to
create a competitive advantage by developing the strengths available in the field of
research and innovation, correlating them with the needs of the business environment
for a coordinated approach to emerging opportunities and market development, while
avoiding duplication or fragmentation of efforts [1].

In order to strengthen and stimulate the implementation of the concept of smart
specialization, the following conditions are required: 1) The existence of an advanced
and genuine administrative, economic and financial decentralization in which local
public administration bodies are endowed with all economic, financial and social
instruments and can freely use them. 2) State strategies should include elements linked
to regional development: encouraging the development of local business, infrastructure
development and attracting investments focused on competitive advantages at the local
level. 3) The following components should be implemented: support for
entrepreneurship, existing business infrastructure (incubators, parks, economic zones).
4) In order to determine the specialization of regions, it is necessary to carry out the
processes of opening an entrepreneurial activity within the framework of the
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intellectual specialization strategy. 5) The implementation of the goals of the smart
specialization concept requires significant funds.

A smart specialization strategy should be developed based on the following key
principles: Smart specialization is a place-based approach, meaning that it is based on
the assets and resources available to regions and Member States, as well as their
specific socio-economic challenges, in order to identify unique opportunities for
development and growth; Member States and regions should support only a limited
number of clearly defined priorities for knowledge-based investments and/or clusters;
Specialization means focusing on competitive advantages and realistic growth
potentials supported by a critical mass of activity and entrepreneurial resources. Setting
priorities should not be a top-down winner selection process. It should be an inclusive
process of stakeholder engagement focused on "opening up entrepreneurship™, that is,
an interactive process in which market forces and the private sector discover and
produce information about new activities, and the government evaluates the results and
empowers those actors who are most capable of realizing this potential. The strategy
should embrace a broad view of innovation, supporting technological as well as
practical and social innovation. This would allow each region and a Member State to
form a political choice in accordance with its unique socio-economic conditions. A
good strategy should include a reliable monitoring and evaluation system, as well as a
review mechanism to update strategic decisions.

The smart specialization strategy should identify priority areas, regions and types of
economic activities in which regions or countries have competitive advantages or
potential to ensure knowledge-based growth and implement economic transformations
necessary to solve the main and most urgent tasks for society and both the natural and
man-made environment. The number and nature of these priorities should vary from
region to region. However, it should be noted that although the first set of priorities
should be defined when the strategy is designed, they can be changed or modified when
appropriate by new information/developments.

Priorities can be formulated in terms of areas of knowledge or activities, subsystems
within the same sector or different.

The involvement of stakeholders in the process of introducing "smart specialization”
in the overwhelming number of regions in the EU took place through the creation of
working groups and focus groups, expert meetings and public consultations. In about
30 % of the regions, methods such as road maps and foresight were used [2].

In August 2020, the European Commission signed an agreement on behalf of the
European Union with the Government of the Republic of Belarus represented by the
Ministry of Economy of Belarus. The agreement provides for the financing of the
program from the EU budget in accordance with the European Neighborhood
Instrument. The program is aimed at supporting the introduction and research of new
approaches to regional development in Belarus, based on European experience. In this
case, it is a proven strategy of "Smart Specialization” with the use of public-private
partnership mechanisms. The EU will allocate 18.6 million euros to Belarus for the
implementation of the regional investment and competitiveness program. The goal of
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the program is to promote more effective governance to improve economic growth and
employment in regions and districts, as well as to reduce geographical and social
inequality. The program is planned to be implemented in Gomel, Mogilev and Vitebsk
regions. The program will be funded by grants, which are planned to be sent to local
authorities in cooperation with partners to support priority economic and social projects
in the centers of economic growth. The program should help reduce geographical and
social inequality, as well as promote more effective governance to improve economic
growth and employment in regions and districts [4].

"Smart" specialization is important in determining the priorities and directions of
regional development, which was first introduced in Belarus in 2015 when developing
regional sustainable development strategies [3].

The main provisions of regional development in the Republic of Belarus are
formulated in the current National Strategy for Sustainable Socio-Economic
Development for the period up to 2030 and the Program of Socio-Economic
Development of the Republic of Belarus for 2016-2020. New approaches to regional
policy are set out in the National Strategy for Sustainable Socio-Economic
Development for the Period up to 2035 (NSUR-2035) and the Program of Socio-
Economic Development of the Republic of Belarus for 2021-2025, which are being
developed today. The draft document NSUR-2035 indicates that the strategic goal of
regional development is to create equal opportunities in the regions to achieve a high
level and quality of life of the population based on the realization of personal potential
and meeting the needs of citizens, rational allocation of productive forces, efficient,
saving and developing use of resources. The main efforts will be focused on ensuring
the growth of competitiveness and sustainability of regional economies, strengthening
the economic framework of the country through the formation of strong territorial and
economic complexes.

Thus, the main task of regional policy in the Republic of Belarus is to increase
income from economic activity by stimulating the potential of self-development of
territories, improving the quality of life and opportunities for self-realization of citizens
in urban and rural areas. To this end, it is planned to comprehensively develop and
rationally deploy productive forces, develop resource-efficient and comfortable
"smart" cities and towns, increase the sustainability of the development of lagging areas
and rural territories, as well as build up the competencies and potential of self-
development of territories. The introduction of “smart specialization™ can contribute to
a more effective solution of the task, as well as open up new directions in regional

policy.
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Abstract. The article analyzes the structure of exports of goods and services of China
with foreign countries; an assessment of the main trading partners was carried out;
the main trends in the development of China's foreign trade were identified.
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Thanks to its enormous trade surplus over the past few years, China has become the
world's largest exporter and ranks second among the world’s largest importers. Despite
its strict policies, the country is fairly open to foreign trade, which represented 35.7 %
of its GDP in 2019. China's main exports include transmission apparatus for radio-
telephony (9 %), automatic data processing machines and units (5.9 %), electronic
integrated circuits and microassemblies (4.1 %) and petroleum oils (1.5 %). On the
other hand, the country mainly imports electronic integrated circuits and
microassemblies (14.8 %), petroleum oils (11.5 %), iron ores (4.8 %), petroleum gas
(2.5 %) and motor vehicles (2.3 %). The International Monetary Fund (IMF) is
forecasting a rebound of 7.8% in the volume of exports of goods and services of this
country in 2021, after a nil increase (0 %) in 2020, and a jump of 10 % of its imports,
after a fall of 2.7 % in 2020 [1].

The country's main partners include the United States, Japan, South Korea, Vietnam,
Australia and Germany. Increasing tensions in the U.S.-China economic relationship
have heightened business uncertainties in 2020, given that the US is the country's main
trade partner (China's 2019 trade surplus with the U.S. was USD 295.8 billion after an
all-time record of 323.3 billion in 2018). Similar tensions were at play with Australia
although with less consequences for China (Table 1).

Table 1 — Main Partner Countries

Main customers 2020, % of Main Suppliers 2020, % of
exports imports

United States 17.5 Japan 8.5
Hong Kong 10.5 South Korea 8.4
Japan 55 United States 6.6
Vietnam 4.4 Australia 5.6
South Korea 4.3 Germany 5.1
More Countries 57.8 More Countries 65.8

Source: compiled by the author.

However, the Chinese government has been adopting looser economic policies to
mitigate mounting risks to future growth. On the 15th of November 2020 China has
signed the Regional Comprehensive Economic Partnership (RCEP) with 14 other Indo-
Pacific countries. This free trade agreement is the largest trade deal in history, covering
30 per cent of the global economy.

It includes the Association of Southeast Asian Nations (ASEAN: Brunei, Cambodia,
Indonesia, Laos, Malaysia, Myanmar, Philippines, Singapore, Thailand, and Vietnam)
and ASEAN’s free trade agreement partners (Australia, China, India, Japan, New
Zealand and Republic of Korea).

The RCEP covers goods, services, investment, economic and technical cooperation.
It also creates new rules for electronic commerce, intellectual property, government
procurement, competition, and small and medium sized enterprises (Table 2).
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Trade has become an increasingly important part of China’s overall economy, and it
has been a significant tool used for economic modernisation. As reported by WTO in
2020, exports of goods in 2019 were USD 2,499.4 billion and imports USD 2,078.4
billion, while exports and imports of services in 2019 reached USD 281.6 billion and
USD 497 billion respectively (Table 3).

Table 2 — Main products

2,590. 6 bn USD of products % 2,055. 6 bn USD of products %
exported in 2020 imported in 2020
Electrical apparatus for line 8.6 Electronic integrated circuits and 17.1
telephony or line.... micro assemblies
Automatic data processing 6.6 Petroleum oils and oils obtained 8.6
machines and units.... from bituminous.....
Electronic integrated circuitsand | 4.5 Iron ores and concentrates.... 5.8
micro assemblies
Made up articles of textile 2.1 Motor cars and other motor 2.2
materials..... vehicles principally....
Lamps and lighting fittings.... 1.5 Electrical apparatus for line 2.1
telephony or line....
More products 76.7 More products 64.3

Source: compiled by the author.

China reported an overall 19.5 % increase in exports and 18.7 % rise in imports for
2019. According to the World Bank data of 2019, China's trade surplus for goods stood
at USD 425.2 billion, an increase from USD 395.1 billion in 2018 [2].

Table 3 — Foreign trade values (in million USD)

Foreign trade values 2015 2016 2017 2018 2019
Imports of Goods 1681951 | 1587431 |1843793 |2135748 | 2078386
Exports of Goods 2274949 | 2098161 | 2263345 | 2486695 | 2499457
Imports of Services 466,330 | 453,014 464,133 520,683 | 496,967
Exports of Services 285,476 208,488 226,389 269,697 281,651

Source: compiled by the author.

The overall trade balance (including services) was USD 164.1 billion in 2019, from
103 billion the previous year. The current stage of development of the world economy
is characterized by increasing trends of internationalization of production,
interweaving of national economic structures and production processes, increasing the
level of economic openness and interdependence of states.

In 2020, China was the third largest partner for EU exports of goods (10.5 %). It was
preceded by the United States (18.3 %) and the United Kingdom (14.4 %) and followed
by Switzerland (7.4 %) and Russia (4.1 %). It was the largest partner for EU imports
of goods (22.4 %), It was followed by the United States (11.8 %), the United Kingdom
(9.8 %), Switzerland (6.3 %) and Russia (5.6 %).
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The COVID-19 crisis caused both exports and imports between the EU and China
to fall in 2020. Exports reached a minimum of EUR 15.0 billion in March 2020. By
December 2020 they had recovered to EUR 19.2 billion.

There are the following trends in the development of China's foreign trade:

— continuous growth of the share of foreign trade in the international market, the
growth rate of Chinese exports and imports exceeded the growth rate of world trade;

— rationalization of the structure of export and import goods, (China has made the
transition from the structure of export goods based on the finished industrial products
of surface processing with low added value to the finished products of deep processing
with high added value);

— formation of the structure of pluralism of forms of foreign trade;

— during the period of reforms, the People's Republic of China has formed a system
of state regulation of foreign trade activities that meets the long-term objectives, and
the process of reforming the tariff policy and the application of non-tariff measures in
the regulation of foreign trade has also passed several stages, coinciding with the stages
of the formation of legislation in the field of foreign trade;

— the flexibility of using the instruments of state regulation of foreign trade
allowed minimizing the impact of the global economic crisis on the foreign trade of the
People's Republic of China and the country's economy as a whole;

— it ensures that the government in any country achieves favorable conditions for
exports, carries out extensive comprehensive multi-level cooperation with various
countries and regions, uses significant experience in participating in the globalization
of the economy and conducting multilateral negotiations, which is a very valuable asset
and allows you to actively participate in the processes of economic globalization within
the framework of the World Trade Organization.
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Abstract. All formal conditions have been created in Belarus to ensure that the
functions peculiar to the securities market are fulfilled, but in practice, this segment of
the financial market is underdeveloped. The Belarusian stock market is characterized
by insignificant capitalization, low liquidity, and insignificant turnover. The bond
segment of Belarus' securities market is more developed, the role of the bond market
in financing the real economy is insufficient.

Annomayusi. B Benapycu cozdanvl 6ce gpopmanvHvle yCiosus Oiisi Mmoo, 4moouvl
obecneuums 8blNOJHeHUE PYHKYULL, CBOUCMBEHHBIX DbIHKY YEHHbIX OyMde, 00OHAKO Ha
npakmuke OaHHbBILL  Ce2MeHm gbuHchoeozo POUIHKA HeooCmamoyHo paseunt.
benopycckuti pvinox axyuii xapaxmepuzyemcsi He3HAUUMENAbHOU Kanumanuzayuet,
HU3BKOU JTUKEUOHOCMBIO U HecyuecneeHHbIMuU 060p0maMu. O6]Zu2al4u0HHblZ/7 ceamerm
pulHKa yeuHvlx Oymae benapycu pazeum 6 6onvuwiell mepe, 00HAKO €20 pofb 8
gbuHchupoeaHuu PeanbHoco cekmopa 3KOHOMUKU HeooCmamoyHda.

The securities market in the Republic of Belarus emerged in 1992 when the Law of
the Republic of Belarus "On Securities and Stock Exchanges™ was passed. By its 13th
anniversary, the market had formed the necessary infrastructure, developed legal
regulation mechanisms, and offered investors and issuers some available investment
and lending instruments.

In particular, Belarus has a national electronic trading floor "Belarusian Currency
and Stock Exchange™ JSC, a two-tier depository system, 56 professional participants,
and about 3 thousand certified securities market specialists (as of January 1, 2021).

Legislation regulating the issue and circulation of securities is gradually approaching
international standards. In the near term, the market will see further changes to simplify
the procedure for issuing securities, create an institution of nominee holder of
securities, and introduce a new instrument — structured bonds. The relevant draft law
will be considered in autumn 2021.
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The range of securities market instruments to be issued is represented by stocks of
joint-stock companies, bonds of legal entities, state and municipal securities, and
securities of the National Bank. As of January 1, 2021, there were 4105 issuers of
shares and 269 issuers of bonds in the Belarusian market. The total volume of securities
of all types was 70.3 billion Belarusian rubles, which demonstrates, to a certain extent,
the potential capacity of the market.

Thus, all formal conditions have been created in Belarus to ensure that the functions
peculiar to the securities market are fulfilled, but in practice, this segment of the
financial market is underdeveloped.

The Belarusian stock market is characterized by insignificant capitalization, low
liquidity, and insignificant turnover. As of January 1, 2021, the weighted average share
market capitalization was 59.1 billion Belarusian rubles. The popular Buffett indicator,
calculated as the ratio of stock market capitalization to GDP and indicating, among
other things, market saturation with securities, was 0.4 %. By comparison, in Russia,
the ratio of capitalization of shares included in the Moscow Exchange Index to GDP is
44.5 %, while on the Kazakhstan Stock Exchange this indicator was formed at 27.5 %.
Low market liquidity is evidenced by the insignificant number of transactions: by the
end of 2020, the Belarusian exchange market had 2853 stock transactions or an average
of 11 transactions per day, while in Kazakhstan an average of 795 transactions per day
Is made. The volume of equity transactions in 2020 was less than 1 % of GDP.

The bond segment of Belarus' securities market is more developed, accounting for
more than 97 % of market turnover. Total transactions in all types of bonds in 2020
amounted to 26.9 billion rubles (18.3 % of GDP). In terms of this indicator, Belarus
ranks third in the EAEU after Kazakhstan and Russia. However, the structure of
issuance shows that this debt instrument is predominantly used by banks and the state,
and the share of bonds issued by enterprises is 32.3 % of total issuance. It is becoming
clear that the role of the bond market in financing the real economy is insufficient.

In a certain sense, a market is a place where sellers and buyers meet to buy and sell
some commodity. In our view, the reserves for the development of the securities market
in the Republic of Belarus are primarily concentrated in filling the market with a
sufficient number of attractive commodities — investment instruments. This could be
facilitated by the sale of state-owned blocks of shares on the stock exchange (without
losing control of the state over priority areas). The distribution of stocks to small and
medium-sized investors would increase the number of buyers and sellers in the market,
which in turn would increase the liquidity of the stock market.

Observations in the financial sector suggest a lack of public awareness of bonds as
an alternative to deposits. Increasing financial literacy, making the market accessible
to the general public through direct access of non-professional investors to the market
for highly reliable securities, and the development of digital technologies will help to
boost the securities market in Belarus.
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Abstract. The article discusses the capabilities of the VBA macro programming
language and the Windows Forms C ++ programming language using the example of
the Building Calculator software application. This application is designed to automate
the calculation of cost estimates for building materials in the design of residential and
office buildings.

AHHOI’i’laMu}Z. B cmamve pPaACCMOMPEHRbL 603MOINCHOCMU A3bIKA MAKpoOnpozpam-
muposanusi VBA u sazvika npoepammuposanus Windows Forms C++ na npumepe
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npozpammnoco npunoxcenuss « Cmpoumenvuuli KaabKyJAsamop». Imo NpuiodceHue
npeoHasHa4eHo Ol aBMOMAMU3AYUU paciema cmemvl pacxo008 HaA CIMpoUumenbHble
mMamepuansl npu NPOEKMUPOSAHUU HCUBIX U AOMUHUCIPATMUBHBIX 30AHULL.

In accordance with the Decree of the President of the Republic of Belarus dated
February 25, 2020 No. 70 "On the development of the agro-industrial complex of the
Vitebsk region" [1], young specialists who received full-time education at the expense
of public funds, as well as on the basis of targeted training, are provided with certain
social support measures, a key role among which is the provision of housing and the
possibility of building personal housing on concessional lending terms. These
measures are aimed at attracting and retaining qualified employees in farms and
organizations of the agro-industrial complex.

The purpose of this work is to create a simple and easy-to-use software application
"Construction Calculator”, with the help of which it is possible to automate the
calculation of a preliminary estimate costs for building materials in the design of
residential (and office) buildings. The application should provide the user with the
following capabilities [2]:

— selection of the calculation object;

— input of initial data - object parameters;

— selection of the type of building material or components;

— calculation of the consumption of building materials of the selected type,

— calculation of the cost of building materials,

— obtaining the result in the required measurement systems.

The subject of research is programming systems for creating automated applications
with a graphical interface for calculations according to specified algorithms.

The research toolkit is the "Visual Studio 2013" programming environment, the
Windows Forms C ++ programming language and the VBA macro programming
language.

The design of the Building Calculator software application was carried out in several
stages.

Stage 1. Development of the algorithm and scheme of the application.

The algorithm of the application is a branching structure, each branch of which
implements the calculation of a certain indicator of a construction project. The diagram
of the application operation algorithm is shown in Figure 1.

Stage 2. Analysis of software products for creating software applications.

Since the application should be simple and easy to use, provide a graphical user
interface that allows visualizing the options for building materials under consideration,
the Visual Studio 2013 programming environment and the Windows Forms C ++
programming language supporting visual programming methods were used to develop
the software interface. To implement the calculations of the estimate elements,
constructions of the C ++ language and the macro programming language VBA were
used.

Stage 3. Development of the main form of the application.
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In accordance with the algorithm of work, after starting the application, the main
form with a graphical interface appears (Figure 1). On this form, you can select the
direction of calculation: house component, required building materials, type of roof.
To do this, select with the mouse pointer the corresponding figure, which is a button,
and, as a result, go to the corresponding window-form for calculating the quantity and
cost of the required materials. To implement such transitions, the corresponding
procedures were written in the C ++ language.

The calculation of each of the indicators is based on well-known mathematical
formulas implemented in the corresponding program modules-subroutines written in
the C++ language. For ease of implementation and scalability, these modules are
combined into a single software structure. A fragment of the subroutine for calculating
the consumption of materials when designing, for example, a shed roof is shown below.

xxxxx

Figure 1 — Scheme of the algorithm and the main form of the application

if(a<=0||b<=0|c<=0]|d<=0){
listBox1->Items->Add(*"Input error **);}
else{ Ds = sqrt(pow(a, 2) + pow(b, 2));  // slope length

S=c*(Ds + d); /I roof area

Ks=b/0.7; // number of rafters

Sr=(0.1+0.9) *d;//

K=S/Sr, // rows on the lathing

Ss=(0.1+0.9) *6; /I lathing area with a board width of 100
mm and a pitch of 90 cm and a long board of 6 m

Kr=S/Ss; // number of boards for lathing

if (Ds<=0 || S<=0 || Ks<=0 || Ss<=0 || Kr<=0, K<=0)
{listBox1->Items->Add("Check if the data is correct™);}

else
{listBox1->Items->Add("Roof area "+Convert::ToString(S) + " m2");
listBox1->Items->Add("Number of rafters” + Convert: :ToString(round(Ks)));
listBox1->Items->Add("A board with a width of 100 mm and a length of 6 m is

used ");

listBox1->Items->Add("Lathing step 90 cm ");
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listBox1->Items->Add("Number of rows per lathing" +
Convert::ToString(round(K)));

listBox1->ltems->Add("Number of boards per lathing" +
Convert::ToString(round(Kr))); }}

Thus, the user only needs to enter the initial data — the estimated parameters of the
object, and click the "Calculate™ button. This button activates the execution of the
corresponding program module, the result of which can be seen in the output window.
If necessary, the calculations can be repeated by changing the initial data. To do this,
use the "Clear" button.

The developed application is simple and easy to use, has a friendly interface, and
does not require any special programming skills. Its versatility lies in the possibility of
an initial assessment of the consumption and cost of various combinations of building
materials in the design of residential and office buildings. A potential applicant for the
construction of his own house, including a young specialist, before contacting a
construction organization, using this application can make certain decisions for
himself. At the same time, such a construction calculator may, to a certain extent, be
in demand in construction companies. However, it is worth noting that any calculator
software products are still not professional calculation tools and the calculations
performed with their help may have some inaccuracies.
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Abstract. The article discusses some of the issues of the effectiveness of the use of
human resources based on the study of satisfaction with working conditions.
A quantitative and qualitative assessment of the performance of labor and its
dependence on the degree of satisfaction with the labor of workers is carried out on
the basis of the method of correlation tables using the MS Excel spreadsheet processor
as a toolkit.

Annomayus. B cmamve paccmompenvl Hexomopwvie 8onpocwvl 3¢ gexmusnocmu
UCNOJIb306AHUA YeN0BEeHUECKUX peCypCco6 HA OCHOB€ U3YHYEHUA ydogﬂemeopeHHocmu
ycaosuiamu mpyc)a. Konuwecmeennas u xauecmeennas OY€eHKa pes3yibmamusrHocmu
mpyoa u 3a8UCUMOCMU €20 OM CIMEeNneHU YO008IemBOPEeHHOCMU MPYOOM PAOOMHUKO8
npoeodumcg HA OCHOG6E MemoOuKuU KOpPpENAUYUOHHBIX ma6ﬂuq C UCnob3o6aruemM 6
Kawecmee uHcmpymenmapus maoauurno2o npoyeccopa MS Excel.

The widespread development of a market economy requires constant improvement
of the production process based, first of all, on the active introduction of new
technologies and new economic relations into production, designed to achieve
competitive advantages based on the results of labor activity. Such advantages can be
achieved not only by improving the technological process, but also by introducing new
forms and methods of labor organization, optimal use of human resources. Personal
characteristics of employees, social and moral relations in the team, satisfaction of
employees with working conditions affect labor productivity to no less extent than new
machines, processes and mechanisms.

Vitebsk 2021 85


mailto:el_v@tut.by

EDUCATION AND SCIENCE IN THE 215t CENTURY

Modern studies of economists and production psychologists, carried out on the basis
of experimental data, show that the following can be singled out as the main factors
that form the estimated attitude of personnel to the work performed [1]:

— organizational, characterizing the state of labor organization, sanitary and
hygienic conditions, wages and performance of norms and functions by employees;

— personal, reflecting the age, seniority and educational composition of employees,
satisfaction with hours of work, their specialty, work performed;

— social and economic relationships, reflecting both the relationship in the team
and the social development of the organization.

The purpose of this study is to analyze the data of a sociological survey and
determine the nature and extent of the relationship between the personal characteristics
of workers and indicators of labor and production efficiency.

The object of research is the production team of the open joint-stock company
"Krasny Oktyabr". The proportion of respondents was about 15 % in relation to the
total number of workers at the enterprise. The material for the study was the data
obtained as a result of an anonymous correspondence survey of employees of the
Vitebsk enterprise "Krasny Oktyabr". This type of survey provides the most complete
and reliable information.

The primary sociological information that was collected during a survey of
employees of the above-mentioned enterprise was processed in the MS Excel
environment.

The results of the percentage distribution of answers to the questions of the
questionnaire concerning the job satisfaction of workers of OJSC "Krasny Oktyabr"
are shown in Figure 1.

1SC "Red October"

Satisfied

Perhaps satisfied
Satisfied with the specialty
m satisfied with the salary

Perhaps not satisfied
= satisfied with the job

Not satisfied

0% 20% 40% 60% 80% 100%

Figure 1 — Satisfaction with the work (received by the specialty, wages, work
performed) of the personnel of OJSC "Krasny Oktyabr"

According to the results of the analysis, it can be noted that the level of satisfaction
with the work of the enterprise personnel according to these indicators (Figure 1) is
quite high. As you can see, the largest share of complete satisfaction (more than 75 %)
Is the specialty received and the work performed (more than 45 %). At the same time,
the level of satisfaction with wages is quite low (from 20 % to 40 %).
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To assess the randomness (or non-randomness) and the tightness of the relationship
between qualitative characteristics, the methodology of V.V. Kovalev was used [2]. In
accordance with this technique, if there are more than two qualitative features (that is,
they are not alternative), then the presence of a connection between them is determined
by the Pearson's mutual conjugacy coefficient C. The value of the Pearson's mutual
conjugacy coefficient is within the same limits as the correlation coefficient. At the
same time, conclusions about the dependence of qualitative characteristics, made only
on the basis of the coefficient of mutual conjugation, should be supported by statistical
criteria. For example, Pearson's y2 test. allows you to judge the randomness (non-
randomness) of the distribution in the tables of mutual conjugation, and, consequently,
the absence or presence of a relationship between the characteristics of the grouping.
In accordance with the described methodology, the assessment of the tightness of the
relationship between the level of education and the rate of output among workers and
specialists of OJSC "Krasny Oktyabr" was carried out in several stages.

Stage 1. On the basis of tables with "closed" survey data, tables of mutual
conjugation were compiled, in which the actual empirical values f1-f9 were calculated
using the built-in functions of MS Excel.

Stage 2. The total values of the number of employees with different production rates
(m1, m2, m3) and the number of employees with the corresponding educational level
(n1, n2, n3) were calculated.

Stage 3. Based on the table of mutual contingency with empirical (actual)
frequencies, the theoretical (expected) frequencies of distribution of answers to
questions were calculated.

Stage 4. The coefficient of mutual conjugation C was calculated, which characterizes
the tightness of the existing connection between the studied features.

Stage 5. The tabular values of the Pearson criterion y2 were calculated for the
significance level p = 0.05 and six degrees of freedom (4-1) * (3-1) = 6, corresponding
to the contingency table, and the significance value of the Pearson criterion y2.

The results of the analysis of the dependence of the fulfillment of production
standards on the level of education of the personnel of OJSC “Krasny Oktyabr” are
presented in Table 1.

Table 1 — The results of the analysis of the dependence of the fulfillment of
production standards on the level of personnel education

Secondary o dI:Ic%kt]ieorn Pecac:z?ir:] I\gﬁzual Pearson Significance
education,% ’ INGENcy criterion (x2) (x2)
% Coefficient (C)
43.33 56.67 0.685 26.49 > 12.59 | 0.00018<0.05

* compiled by authors

The value of the coefficient of mutual conjugation C = 0.685 allows us to conclude
that for the considered enterprise, the relationship between the fulfillment of the
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production rate by workers and the level of education is statistically significant and
significant.

According to the results of the analysis, it can be noted that a tendency towards an
increase in the dependence of labor productivity on the level of education is clearly
manifested. However, among personnel with incomplete higher and higher education,
the degree of dissatisfaction with the chosen profession is growing, which may affect
this trend. This situation can be explained by the low profitability of the enterprise and
the low level of sales of manufactured products at the present time [3].

The proposed approach to the analysis of the performance of workers makes it
possible to study and assess the level of labor organization at enterprises of various
forms of ownership and, as a consequence, to develop recommendations for drawing
up a plan of measures aimed at improving the conditions for organizing labor and
production and encouraging personnel to increase the level of education.
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Abstract. The article deals with the ratio analysis as the most basic tool in financial
analysis. Despite the inherent informational limitations of financial statements, they
are still the main source of information for financial analysis. The users of the financial
information are the ones who read the financial statements of the company because
they have an interest in the company directly or indirectly. The article present the users
interested in the financial ratio analysis information and a list of factors of professional
interest for each of these users.

Annomayus. B cmamve paccmampusaemcs Kod(puyueHmHulll aHAIU3 KAK
6a3086bill UHCMpPYMeHm (hunancoso2o ananuza. Hecmomps na npucywue gpuHancoswvim
omuemam qu)OpMal/;MOHHble OCPAHUYEHUA, OHU NO-NPEJNCHEM) ABJIAIONICA OCHOBHbIM
UCmouHuKom urngopmayuu 0asa guuarcosoeo aunanusza. Ilonrvzosamenu gunancosotl
qu)OpMaLﬂ/lu — 9mo me, Kmo ydumaem gbuHchoeyio omuyenHocmb KOMNnasuu,
NOCKOJIbKY NpAMO UlU KOCBEHHO 3duHmepecosaH 6 KOMNAHUU. B  cmamuve
npedcmaeﬂeﬂbl noJjibzoeameiu, 3auUHmMepecoBaHHble 6 qubopMaL;uu qbuHClHCOGOIZ
OmMuemHoOCmu, U nepeieHvb hakxmopos NpoghecCuoHaIbHO20 UHMePeca 0l KAHCO020 U3
DMUX NOAb308AMENE.

Despite the inherent informational limitations of financial statements, they are still
the main source of information for financial analysis. This is due to the following. First,
it is reliability. The information contained in the accounting reports is the final product
of specialized information technology — accounting, which functions according to the
legally established rules. This ensures the reliability of the received information.
Secondly, it’s a certain accessibility. Accounting implements the right to information
in the business environment. Thirdly, accounting reports are the best information
model of an organization's activity. Moreover, cost indicators represent it, which
allows the use of formalized methods of financial analysis. This, in turn, ensures the
objectivity of its results. Fourthly, the possibility of applying unified methods of
financial analysis. However, despite a certain demand, the evolving information
expectations of users should be taken into account in the formation of reporting.

Financial statements, as a financial means, reflect the financial results of business
activities by reflecting the financial situation, operating results and cash flow of the
enterprise. However, the data on the financial statements alone cannot directly or
comprehensively explain the financial situation of the enterprise. Only by comparing
the financial indicators of the enterprise with the relevant data we can explain the
position of the financial situation of the enterprise. Therefore, the ratio analysis method
should be used to analyze the financial statements of the enterprise. Ratio analysis is
the most basic tool in financial analysis, but it also has limitations. We can pay attention
to the comprehensive point between indicators and solve the problem of ratio analysis
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correctly. Financial ratio analysis mainly includes solvency, profitability, operating
capacity and so on.

The users of the information will want to know the information that can be seen in
Table 1. However, such information is not at all complete information that they would
ever want to know about a problem of interest to them, but such information is a starting
point for us to think about various information needs and issues for both different users
and questions of different users.

Table 1 — Information needs of accounting data users

Investors To help them determine whether they should buy shares in the business, hold on
to the shares they already own or sell the shares they already own. They also want
to assess the ability of the business to pay dividends.

Lenders To determine whether their loans and interest will be paid when due

Managers Might need segmental and total information to see how they fit into the overall
picture

Employees Information about the stability and profitability of their employers to assess the

Suppliers and
other trade
creditors

Customers

Governments
and their
agencies

Local
community

Financial
analysts

Environmental
groups

Researchers

ability of the business to provide remuneration, retirement benefits and
employment opportunities

Businesses supplying goods and materials to other businesses will read their
accounts to see that they don't have problems: after all, any supplier wants to
know if his customers are going to pay their bills!

The continuance of a business, especially when they have a long term
involvement with, or are dependent on, the business

The allocation of resources and, therefore, the activities of business. To regulate
the activities of business, determine taxation policies and as the basis for national
income and similar statistics

Financial statements may assist the public by providing information about the
trends and recent developments in the prosperity of the business and the range of
its activities as they affect their area

They need to know, for example, the accounting concepts employed for
inventories, depreciation, bad debts and so on

Many organizations now publish reports specifically aimed at informing us about
how they are working to keep their environment clean.

Researchers’ demands cover a very wide range of lines of enquiry ranging from
detailed statistical analysis of the income statement and balance sheet data
extending over many years to the qualitative analysis of the wording of the
statements

There is no doubt that any analysis is aimed primarily at obtaining useful information
for making management decisions, while each level of management of your business
will not always be interested in the same information. But in addition to internal users,
external (in relation to your business) users are also interested in the analysis
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information, the largest of which in this country is the government, i.e. ultimately a
collection of officials pretending to be concerned about the development of your
business. Therefore, Table 2 below presents the users interested in the financial ration
analysis information and a list of factors of professional interest for each of these users.

Table 2 — Financial ratios of interested user groups

Interest Group Ratios to watch

Investors Return on Capital Employed  Earnings per Share
Dividends per Share Dividend Yield
Interest Cover Liquidity
P/E Ratio
Lenders Gearing ratios Interest cover
Dividend payout ratio Dividend Cover
Dividend Yield
Managers Profitability ratios Asset turnover ratios
Liquidity ratios Investor ratios
Stock, debtors and creditors turnover ratios
Employees Return on Capital Employed  Profitability
Cash flow figures Investor ratios
Suppliers and other trade Profitability Liquidity
creditors Creditors' turnover Working capital management
Customers Profitability Liquidity
Return on Capital Employed
Governments and their Profitability Liquidity

agencies
Local community
Financial analysts

Environmental groups

Researchers

Return on Capital Employed
This could be a long and interesting list
The majority of all ratios

Expenditure on anti pollution schemes
Expenditure on animal based research
Donations to charities and political organisations

Depends on the purpose of their study

Undoubtedly, it is very important to have a list of ratios and a list of persons for

whom such ratios are of professional interest, but it is also important to know where to
get all the necessary information to calculate these ratios. Expanding the informational
boundaries of accounting reports is a necessary and objectively possible process. After
all, the quality of initial information determines the quality of economic decisions made
on its basis.
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Abstract. For the effective implementation of cluster policy in Belarus, it is
necessary to study and summarize more than 30 years of foreign experience in creating
clusters and national programs to support their development. The article defines the
importance of cluster formations for increasing the country's competitiveness; the
European experience of classification of clusters is analyzed, the methodology of
"three stars” is studied; cluster formations in Belarus and the tendencies of their
formation are determined.

Annomayus. s s¢pgpexmusroii peanuzayuu kiacmepnoi noaumuxu 6 benapycu
Heobxo0umo uzyuumes u 0000wums 6onee yem 30-nemuuii 3apyoOediCcHuINl ONbIM
CO30aHUS Kmacmepoe U HAYUOHAIbHLIX Npocpamm nod()epofcmt ux paseumusl.
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The cluster strategy for the innovative development of economies is widely used in
many countries of the world. The importance and significance of cluster structures is
confirmed by the following world facts:

— about 40 % of jobs in the world are formed in clusters;

— more than 90 % of industry in Denmark, Finland, Norway and Sweden is covered
by clustering;

— about 25 % of the total number of jobs are in strong clusters, i.e. regional clusters
with significant critical mass;

— almost 38 % of the workforce in the European Union is formed in more than 2.0
thousand clusters and related organizations registered with the European Cluster
Observatory;

— more than 60 % of US GDP is formed in clusters and more than 50 % of US
industrial companies are located in them [1].

At the same time, a number of issues related to assessing the effectiveness of clusters
have not yet been resolved. This determines the relevance of the topic.

The purpose of the research is to study the methodology for assessing and classifying
clusters in the European Union and to develop recommendations for Belarus.

Clusters, seen as points of economic growth on the map of Europe, have become
Important elements of the overall recovery program for the European economy. In the
policy documents of the European Commission and the Council of the European
Union, clusters are identified as effective means for strengthening regional innovation
and narrowing the gap between business, research and resources, as well as those
included in the programs of European regional policy for the period 2007-2013.
Moreover, in the announcement of the new EU long-term budget cycle (2021-2027),
clusters are mentioned as the core of industrial competitiveness under the European
Union's flagship research and innovation program, Horizon Europe [2].

The cluster assessment methodology is given in the EU report "Methodological
report for the European panorama of clusters and industrial changes” [3]. According to
this methodology, cluster strength is measured using cluster stars introduced and
identified earlier by the European Cluster Observatory. The European Observatory for
Clusters and Industrial Change is expanding this methodology by adding two new
stellar cluster sizes and introducing a new classification to measure the strengths of the
cluster. Under the new methodology, the strength of a cluster is calculated using a
cluster matching approach, but with an adapted approach. Cluster strength is based on
traditional measures of cluster size, specialization, and employee productivity, and is
complemented by two new categories of SMEs (high growth) and leadership in
productivity and innovation. The newly introduced evaluation criteria are aimed at
ensuring the right balance to better reflect the dynamics of cluster productivity and the
role of cooperation between firms of different sizes.

The degree to which clusters have reached this specialized critical mass is
determined by assigning them up to three stars for each of the following five categories:
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1. Size: total number of employees in full-time equivalent units in the industry for a
given region. This indicator reflects general employment indicators;

2. Specialization: measured by the location ratio, which is calculated as the ratio
between the share of the industry in the total number of people employed in a given
region and the share of the industry in the total number of people employed in all
countries;

3. Productivity: measured by the average wage per worker. Performance levels vary
across Europe, and these differences are accounted for as part of the cluster strength
metric;

4. Productivity of SMEs: measured by the number of fast growing firms. Research
shows that entrepreneurial activity drives economic growth, and entrepreneurship
policies in highly developed countries should focus on potentially fast-growing new
firms;

5. Innovation Leaders: measured by the number of the world's top firms (5 % of the
top firms in terms of productivity). This indicator is important because the relative
strength of such firms reflects their ability to innovate, quickly disseminate and
replicate leading-edge ideas [3].

For the first three categories, a star is assigned to regions that rank in the top 20 %
in all regions of Europe. These stars are then added up over three years to get the final
one. For the latter two categories, leaders in SME productivity and innovation, three
stars are assigned to regions in the top 20 percent in Europe over a nine-year period,
two stars for those in the top 20—40 percent, and one in the top 40-60 percent. Thus,
the number of stars in the cluster ranges from 0 to 15.

By the number of cluster stars, the following clusters can be distinguished:

1. High-performing clusters are regional concentrations of exporting industries with
the participation of: high productivity in size, specialization and productivity, i.e. at
least 3 stars for two of them and 2 stars for one of them, or at least 8 stars; medium to
high performance indicators for SMEs and innovation leaders, i.e. at least 3 stars for
one of them and 2 stars for the other, or at least 5 stars. Collectively, this gives at least
13 stars that can be earned in any possible combination across the five dimensions.

2. Medium-performing clusters are regional concentrations of exporting industries
with the participation of: average indicators in terms of size, specialization and
productivity, i.e. at least 3 stars for one of them and 2 stars for the other two, or at least
7 stars; average performance of SMEs and innovation leaders, i.e. at least 3 stars for
both together. Together, this gives at least 10 stars.

3. Basic-performing clusters are regional concentrations of exporting industries with
the participation of: low indicators in terms of size, specialization and productivity, i.e.
at least 4 stars; low performance indicators for SMEs and innovation leaders, i.e. at
least 3 stars for two indicators. Together, this gives at least 7 stars.

Figure 1 shows the distribution of identified clusters.
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Figure 1 — Distribution of clusters according to the strength of the stars.
Source: compiled by the author.

In accordance with the above methodology, which mainly uses data for 2017, a total
of 2,950 clusters were identified from the European cluster database, including 198
high-performance clusters, 898 clusters with average performance and 1,854 clusters
with this performance. There are 15,053 exporting industries that do not have strong
clustering, i.e., where the number of cluster stars is 6 or less.

In Belarus, the clustering process is at an early stage. Today the “cluster landscape”
of Belarus is represented by the following categories:

— operating clusters — formations of legal entities that have taken shape
organizationally, have elected the Cluster Council, implement a formalized cluster
development strategy (cluster project), and regularly carry out activities in agreed areas
of activity. Today there are four of them: an IT-cluster of the city of Minsk based on
the scientific and technological association "Infopark™ and the Park of High
Technologies (unites more than 50 organizations); the medical and pharmaceutical
cluster of the Vitebsk region on the basis of the union of legal entities "Medicine and
Pharmaceuticals — Innovative Projects” (unites about 10 organizations); cluster in the
field of instrument making in Minsk and the Minsk region on the basis of the
Association "Innovative Instrument Making"” (unites 10 organizations); cluster in the
field of biotechnology and green economy of Pripyat Polesie on the basis of Polesie
State University and Technopark Polesie LLC (unites 28 legal entities);

— emerging clusters — which have initiative groups for their creation, have formed
Cluster Councils, and have also taken the first steps in cooperation based on the cluster
development model. To date, four of them have been identified,;

— potential clusters — fifteen groups of business entities that could become
locomotives of economic development in their territories [4].

In the countries of Europe and the CIS, clusters have already proven their
effectiveness and are perceived as one of the main tools for the development of
entrepreneurship. The cluster model of the organization of the economy is able to
stimulate the most dynamic development of the regions. The Belarusian business
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community should follow the successful example and use the cluster approach for
business development, first of all, in the regions of the country, where it is especially
Important to maintain the competitiveness of small and medium-sized enterprises, to
attract additional investments in the regional economy.

For an in-depth analysis of clustering, as well as for the formation of cluster
strategies in Belarus, the EU experience in assessing the effectiveness of clusters using
the "three stars" methodology will be useful.
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Abstract. The purpose of the article is to study the European experience in the
formation of cluster programs. The ways of organizing interventions within the
framework of regional cluster policy are studied. The analysis of cluster initiatives and
EU programs, including goals, objectives and areas of activity, is carried out. The
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directions of formation of successful cluster initiatives of practical interest to Belarus
are formulated.

Annomayus. lleno cmamovu — uzyuenue Eeponetickoco onvima Gopmuposanus
K1acmepuulx npozcpamm. H3yuenvt cnocobvl opeaunuzayuu uHmeps8eHyul 8 pamKax
peé’uOHa]ZbHOIZ macmepHoﬁ noaumuKku. HpOG’é@@H AHAIU3 K1ACMeEPHLbLX UHUYUuamue u
npoepamm  EC, ekmouas yenu, 3a0ayu U  HANPAGIEHUS  OesImelbHOCHIU.
Cohopmynuposarnvl HanpasieHus hopMupo8arus yCneunsblx KiacmepHuvlX UHUYUAMUG,
npeocmasAwux npakmudeckuu unmepec ons benapycu.

The experience of the European Union in the formation of cluster initiatives and
programs is very much in demand in Belarus for making decisions on the
implementation of the Cluster Concept for innovative development.

In Europe, in most cases, support for cluster programs is carried out within the
framework of regional innovation strategies. In regions such as Catalonia (Spain),
Norte (Portugal), Wallonia (Belgium), Hovedstaden (Denmark), Normandy (France),
Baden-Wiirttemberg (Germany), there are regional cluster development programs.

The annual budget for cluster programs is quite varied — from 144 million euros in
France for the Pole de compétitivité program to 57 million euros in the UK (under the
Strength in Territories fund) and 45 million euros in Germany for various programs.
The sources of funds for the existence of cluster programs are the state and the
participants themselves, paying certain contributions, private investments from various
associations, foundations, international organizations. At the same time, it is important
to note that the rapid popularization of the ideas of cluster development and cluster
policy has caused skepticism from the academic community. Some researchers note
the paradox of cluster policy or question the very need for government participation in
the formation of clusters.

Within the framework of another regional
program

As a set of separate interventions by the state 3

Other 6

Within the framework of support programs for

the EU Structural Funds 12

As a program directly supporting clusters 13

Within the framework of the regional
development program
Part of the Regional Innovation Strategy (RIS
strategy)

14

23

0 5 10 15 20 25
Figure 1 — Method of organizing interventions within the framework
of regional cluster policy

Source: based on [3, 5].
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The EU supports the clusters mainly through the European Regional Development
Fund and its Regional Innovation Strategies program. Its main directions are the
following:

— making innovations one of the priorities of regional policy;

— an increase in the number of innovative projects implemented by firms;

— development of cooperation and cooperation between enterprises and
government agencies.

One of the organizations that stimulate the development of clusters existing in
Europe - the European Secretariat for Cluster Analysis (ESCA) — was created to
provide advice and disseminate knowledge and methodology to all participants in
cluster development. As part of its activities, ESCA is engaged in the promotion and
dissemination of best practices in cluster management through benchmarking and
awarding "quality marks" to clusters and cluster management companies; forms a
methodology for the formation of cluster development programs, and also supports an
expert network on cluster development issues. European cluster initiatives and
programs are presented in Table 1.

Table 1 — Cluster initiatives and EU programs
Name of the cluster

s Goal Tasks, directions of activity
initiative and programs
European Cluster Pooling of resources and further | development of political dialogue at the EU level
Alliance development between national and regional
effective cluster policies government bodies responsible for the
avoiding redundancy and development of the cluster politicians and those
duplication who run or finance the cluster programs
functions at the national level
Europe INNOVA Enhancement competitiveness — creation an innovative laboratory for the
and innovation development development, testing and promotion of new

innovation support tools to simplify the
creation process innovative enterprises;

— become the main pan-European platform for
managers individual companies, cluster
managers, investors, politicians, within which
they will have the opportunity to discuss,
develop, test and share “best innovative

practices”
The European Cluster Access to statistical information | — analyzes and prepares reports on regional
Observatory about clusters, their participants, conditions of competition, transnational
regional cluster policies in networks of cluster development, clusters in
Europe. new industries, studying the best practices of
Activities are targeted at pan- creating cluster organizations;
European, national, regional and | — functioning of the official European cluster
local policymakers as well as mapping tool, providing access to sectoral and
cluster leaders and cross-sectoral as well as regional data on
representatives of SMEs clusters and providing information on their
geographical concentration in Europe in a
visual form
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Cluster partnership
«EcoCluP»

Promotion of environmental
solutions through clusters.
Working in eco-innovative
industries such as waste
processing, water purification,
reclamation of disturbed lands,
pollution control,
environmentally friendly
sources energy

— implementation developing strategies for the
internationalization of clusters;

— promoting eco-solutions to the European
market;

— encouraging the exchange of skills and
experience between cluster participants and
cooperation in the field of R&D;

— creation of training programs for cluster
managers;

— organization of trainings and coaching
programs

Cluster partnership
“ABCEurope”

Expansion of partnerships
between European
biotechnology clusters and their
members to create world-class
biotechnology clusters in the EU

— development of tools to support the
internationalization of small and medium-sized
biotechnology enterprises;

— developing and testing new, more effective
measures and tools to support innovation of
SMEs and providing better tools to cluster
managers;

— provision of legal protection of intellectual
property — development of standard
agreements in the field of intellectual property
rights;

— facilitating access to the objects of the pan-
European scientific and research infrastructure
of individual clusters and organizations

Source: based on [1, 4, 8, 10].

The formation of such associations makes it possible to identify the needs of
enterprises and organizations participating in the cluster in personnel, the amount of
funding for cluster projects, thematic events, consulting services, information about
potential partners, to promote the development of a modern legal and regulatory
framework in the field of regulating the activities of clusters, to promptly inform about
possible financial, organizational and information support, organize joint projects with
the participation of the maximum number of clusters and cluster organizations, ensure
greater transparency of government procedures and decisions for cluster members,
provide equal access to information and support for cluster members, ensure collective
interests when entering various markets, including international.

A study of the above initiatives and programs allows us to formulate the following
main features of a successful cluster initiative:

— taking into consideration the interests and specific needs of the members of the
association;

— providing information support and ensuring lobbying of interests;

— significance both at the regional and national level,

— awareness of national executive authorities about cluster;

— initiatives in the region or their determination of the right directions for the
formation of clusters;

— taking part in specialized events initiated by the government;

— active positioning both at the regional and national and international levels
(participation in competitive procedures, specialized events, surveys, etc.);
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— the presence of a fairly clearly expressed innovative component;

— formation within the framework of the cluster initiative of a management team,
cluster development centers, etc.

These directions are of practical interest for Belarus.
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Knwouesvie cnosa. uH6eCWlul4u0HHblZZ ananmusz, cmapman-npoekm, Kirodeevle
napavempbl UHBECMUYUOHHO20 npoexkma, Kpumepuu aghgexmusnocmu,
yyecmeumelbHocms cmapmanda, puckKku cmapmana, aicopumm, npocpammHble
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Abstract. The article discusses methods for analyzing the risks of investment
projects; a computer model has been developed for calculating and assessing the risks
of an investment project by the method of sensitivity analysis of performance criteria
and the method of scenarios. For this purpose, on the basis of VBA programming
technologies and macro programming technologies in the MS Excel spreadsheet
processor environment, a software application has been designed. The methodology
was tested on the example of a startup project.

Anﬂomauuﬂ. B cmamuve pPaAcCmMompeHrbl Memoowvl aHaAIu3a PUCKOB UHBECMTUYUOHHBIX
npoeKkmoes, pa3pa60maHa KoOMnovromepHas Mooeb pacuema U OYEHKU pPUCKO8
UHBECMUYUOHHO2O Nnpoexkma Memooom aHaAIuza uyecmeumenlbHocmu Kpumepuees
aghpexmusnocmu U memooom cyenapues. /s 3mou yeau Ha 6Oaze MexXHON02UlL
npocpamMmMuposanus Ha sizvike VBA u mexunonocuit Makponpocpammuposanus 8 cpeoe
mabauunoco npoyeccopa (TIl) MS Excel cnpoexmuposano npozpammuoe
npunodxcerue. Ilposedena anpobayus Memoouku Ha npumepe Cmapman-npoexmad.

In the context of the current state of the external environment — a downturn in
business activity and stagnation of many economies of the world due to the Covid-19
pandemic, the development of a startup movement stimulates the innovative inclusive
growth of the country. Startups are embedded in global value chains, in regional
clusters, thereby promoting employment and creating new jobs [4]. The business model
of a startup is based on the creation of an innovative product, therefore, in order to
provide new accelerators for the growth of the economy of the Republic of Belarus, it
Is advisable to stimulate the development of innovative entrepreneurship and start-up
movement. Support for the start-up movement in Belarus is one of the most important
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tools for the development of innovative entrepreneurship. A feature of startups is a low
level of business survival. Thus, according to the Startup Genome Report, 92 % of
launched startups and 74 % of Internet startups are closed due to premature scaling and
an increase in the company's staff.

At the same time, simple methods and algorithms for assessing the effectiveness of
a startup project in the MS Excel environment and assessing the risks (sensitivity) of
the project for making business decisions by startups have not yet been sufficiently
developed.

The purpose of the study is to develop methods and tools for modeling and assessing
the effectiveness and risks (sensitivity) of a startup project in the MS Excel
environment.

Tasks:

— to develop a methodology for assessing the effectiveness of a startup in the MS
Excel environment and to test it;

— develop an algorithm for assessing the sensitivity of a startup project and
recommendations for its use in making business decisions.

— develop a computer model for assessing the effectiveness and risks of a startup
project.

In accordance with the methodology of business planning [3, 4], an algorithm for
evaluating the effectiveness of a startup (software application) is proposed, which
includes the following stages of implementation.

Stage 1. Selecting indicators for evaluating the effectiveness of a startup. Indicators
for assessing the effectiveness of a business project are determined in accordance with
the regulatory document on business planning — Resolution of the Ministry of Economy
of the Republic of Belarus dated August 31, 2005 No. 158 "On approval of the rules
for developing business plans for investment projects” [2]:

1. net present value (NPV);

2. index of return on investment (ROI);

3. dynamic payback period (current);

4. internal rate of return (IRR);

5. the sensitivity of the startup project.

Stage 2. Determination of the initial data. Based on the data of the financial plan for
each individual startup, the following indicators are calculated:

1.the size of the initial investment in a startup (one-time costs for the acquisition and
installation of fixed assets; for registration and registration of a business, obtaining
licenses, marketing, etc.);

2. calculation horizon (defined as the payback period plus 1 year) [2];

3. discount rate (taken at the level of the National Bank's refinancing rate or the
actual interest rate on long-term bank loans. A risk adjustment from 5 to 25 % may be
added) [2];

4. current costs of production and sale of a product by years of project
implementation (costs are calculated by cost elements) [2].
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Stage 3. Calculation of baseline values of startup performance indicators. The
calculation is carried out in the MS Excel environment based on the developed software
application.

To simulate the calculation of each of the four indicators of the investment project,
the corresponding modules have been developed, placed on separate sheets of the MS
Excel workbook and ensuring the execution of input operations, as well as the
calculation of the corresponding indicator of the startup's efficiency and the
formulation of conclusions based on the results. The mechanism for filling tables with
data and calculating efficiency criteria is automated by means of a system for end-to-
end addressing of cells with elements of macro programming. To implement the
calculations, formulas have been compiled using built-in functions: financial,
statistical, logical and mathematical categories. To navigate between application
modules, controls and a system of hyperlinks have been developed.

Stage 4. Modeling and risk assessment of a startup project.

To simulate and analyze the risks (sensitivity) of start-up projects, a computer model
has been developed, implemented using the MS Excel software application. When
developing the application, VBA programming technologies and macro programming
capabilities were used. The computer model is based on an algorithm compiled by the
authors, which includes the following actions.

1. Calculation of efficiency indicators: net present value (NPV), profitability index
(IR), dynamic payback period (Current) when the following factors change:

— increase in the cost of production and sale of products (works, services);

— increasing the volume of initial investment in a startup;

— decrease in sales volumes (proceeds from sales).

2. Analysis of sensitivity indicators characterizing the sensitivity of the project for
each of the factors.

3. Development of three types of startup scenarios — probable (the base one with a
probability of 0.5), the worst one — "pessimistic” (with a probability of 0.25), and the
best one — “optimistic” (with a probability of 0.25), with a corridor of changes in key
parameters £ 5 % [1].

4. Investigation of the influence of a set of key project indicators on the value of the
efficiency criterion for each of the scenarios based on the analysis of probabilistic
estimates of its deviations.

Templates of tables with formulas in cells to automate the calculation of the
sensitivity of startup project performance criteria to changes in the baseline indicators
of the project are presented in the Sensitivity Analysis module in the application
developed by the authors. When you enter into the template tables different variants of
the values of the initial data — the size of the initial investment, cash flows — using the
formulas and built-in functions of the "Financial” category, the values of the main
performance indicators of the investment startup project are calculated. By varying the
initial values of the above factors (initial investment, sales volume and production
costs), it is possible to interactively simulate and evaluate the values of the net present
value, the profitability index and the dynamic payback period of the startup in question.
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Analysis of probabilistic estimates of deviations of key indicators of a startup allows
not only to determine the break-even point of a project, but also to assess the viability
of a startup in principle.

The application was tested on the example of a start-up project for organizing a
virtual eco-farm "i-FerMir", developed under the supervision of Prof. Yasheva G.A,
Doctor of Economics.

Thus, the methodology for analyzing and assessing the risks (sensitivity) of a startup,
implemented with the help of a computer model developed by the authors in the
environment of the MS Excel software application, allows in an interactive mode not
only to simulate various scenarios for the implementation of the project, but also to
determine the critical values of factors and, thereby, contribute to developing effective
business solutions. Thus, in order to prevent the critical importance of changing factors,
a startup can adjust their business strategy.
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Abstract. This article considers such a concept as leasing, financial leasing in
particular, its difference from rent and credit. Key information about some of its
components is provided, such as the definitions of lessor and lessee, their key
takeaways. The article highlights the features of financial leasing as a type of
investment activity.

AHHomal/;u}l. B oannou cmamve pacemampueaemcs CYuHOCNb NOHAMUA «JIUSUHSY,
6 YacmHocmu «gbuHClHCOGblZZ JAU3UHS), omaudue e2co om apeudbz u erduma, gvloesIss
npeumyujecmsea u HeOoCmamiKu 0OHUX nepeo Opyeumu, 0Aromcs Koyesvle C8e0eHUs. O
HEKOMOopblX €20 cocmaesiArouwux, makux Kak AUUHe00amens u JU3UHecOnoOJIyYameilb, Ux
OMAUYUS U BaAdCHeluUe qbyHKuuu, 8b10eIAI0OMCA 0COOeHHOCmU qbuHchoeozo JAU3UHA
KaK euoa uH8€CmuZ/;u0HHOZ/7 oesmelbHOCIU.

Now almost all organizations are in the conditions of a lack of money. And, despite
the need to modernize production, they, largely, do not have the means to update them.
In this case, financial leasing comes to the rescue, which allows getting the opportunity
to modernize production lines at the expense of future income, without worsening its
financial situation. In addition to all of the above, favorable taxation and freedom of
contractual relations between leasing entities make it even more attractive [2].

There is no single and precise interpretation of the concept of "leasing", since a huge
number of economists, considering it from different angles, give different
formulations. Some consider leasing in different ways of lending activities, others do
not see any difference with lending. However, it is still possible to formulate this
concept as follows.

Leasing is an operation in which the lessor, at the direction of the lessee, buys
equipment, property to be leased to the lessee. A lessor is essentially someone who
grants a lease to someone else. As such, a lessor is the owner of an asset that is leased
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under an agreement to a lessee. The lessee makes a one-time payment or a series of
periodic payments to the lessor in return for the use of the asset.

Key takeaways:

— Allessor is the owner of an asset that is leased, or rented, to another party, known
as the lessee.

— Lessors and lessees enter into a binding contract, known as the lease agreement,
that spells out the terms of their arrangement.

— While any sort of property can be leased, the practice is most commonly
associated with residential or commercial real estate — a home or office.

Although some economists identify leasing as a kind of lease and in many
documents leasing is identified with one of its types, we must say that the possibilities
and functions of leasing are much broader.

One of the main differences between leasing and lease is that equipment or property,
specially acquired by the lessor for him at his request, is leased to the lessee for use.
However, it must be said that this property is owned by the lessor throughout the entire
term of the contract.

When renting for the acquisition of property, an additional purchase and sale
agreement is concluded. In a leasing relationship, immediately in the initial contract,
ownership rights are already spelled out after the expiration of the lease.

Thus, leasing can be considered a modified form; there are not many differences
between them.

It is also worth representing leasing, in terms of its content, is similar to a loan.
Credit — a loan provided by its owner (lender) to the borrower on terms of repayment
and for a fee in the form of a certain percentage for the use of money capital.

So, what are the similarities and differences between leasing and credit?

Let’s start with differences (advantages) of leasing:

— For financing organizations — the possibility of expanding the segmentation
market, on which financial activities are carried out, allows to solve the problem of
temporary settling of funds and the need to use them in circulation

— The ability to quickly attract the required assets in cases where it is not possible
to obtain a loan. The basic principles of credit relations are implemented — urgency,
payment, repayment

— Under the terms of the lease agreement, the object is transferred to the lessee
only on the basis of the rights of use, when the owner of the leased property is the lessor
[1, p. 5], which receives periodic lease payments made by the lessee for the right to use
its owner for the aggregate period, after which, in addition to his principal amount, he
also receives remuneration

— When leasing in the early years, the rent payments are less than the amounts
usually paid to repay the loan (this difference can be used for other good purposes)

— 100 % of the leased property is financed — the buyer does not need to look for
funds to pay off part of the cost of the goods

Now our conversation goes to the similarities:
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— Allows you to solve the problem of temporary settling of funds and the need for
their use in circulation

— The basic principles of credit relations are implemented — urgency, payment,
repayment

— The owner of the capital provides it for a certain period, after which, in addition
to their principal amount, they also receive remuneration.

Financial leasing is a complex set of contractual relations carried out on the basis of
purchase and sale and property lease agreements. The sale and purchase agreement
assigns to the lessor the obligation to acquire ownership of the equipment for the next
lease to the lessee in accordance with the property lease (leasing) agreement.

You can have the following distinctive features of financial leasing:

— the lessee has the right to choose both the item of purchase and its seller;

— the property is purchased for some purposes with prior notice to the seller;

— claims for quality, equipment, etc. during the warranty period, the lessee presents
the property to the seller;

— service maintenance and insurance of the leased object are the obligations of the
lessee;

— the lessor retains the ownership of the property, and its use cedes to the lessee.
[4]

Both for the lessor and the lessee, the goals of leasing are similar to the goals of the
investment process: in leasing, free financial resources are invested in physical
assets — fixed capital.

That is, we can say that if, when concluding a loan, there is a process of redistribution
of ownership of the already necessary financial resources among themselves, then
leasing allows purposefully creating new assets in the real sector of the economy: the
lessee and the lessor enter into a relationship with respect to capital, but not in
monetary, but in a productive form, acquiring some property.

Leasing activity is one of the types of investment activity for the acquisition of
property and its transfer to lease, where leasing means a set of legal and economic
relations arising in connection with the implementation of a lease agreement.

A leasing transaction consists of the following stages:

1. The lessor enters into a contract with the supplier.

2. When required, the lessor concludes receives a loan from the bank.

3. The lessee and the lessor enter into a lease agreement.

In all leasing relationships, the lessor acquires the required objects with only one
purpose — their subsequent lease. In addition, the object of leasing relations for the
lessor cannot be a product of its own production, since the lessor, being an intermediary
between the manufacturer and the consumer, in no case has the right to combine these
functions.

Thus, it can be stated that leasing, being a universal and flexible tool that allows you
to implement investment schemes, for the most part meets the tasks of updating
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production and developing the real sector, the interests of business entities and the
needs of the market.

The use of leasing not only makes it possible to expand the possibilities of the
subjects of the financial capital market, to put into operation new equipment, but, in
the end, also enables the industry to offer consumers a greater number of goods and
services. Moreover, it should be noted that leasing in the service sector contributes to
an increase in the general standard of living of the population. At the micro level, the
leasing decision depends on the profitability of specific projects and the associated cash
flows. That is why the issues of using leasing schemes are often considered in the
context of investment management.
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Abstract. The article analyzes one of the strategic goals of sustainable
development — building an economy with developed institutions of business, the
contribution of small and medium-sized businesses to the main economic indicators of
the development of the Republic of Belarus. The main directions of the implementation
of state policy in the field of small and medium-sized businesses are demonstrated.
Attention is paid to the country's positions in the World Bank's Doing Business rating.
The main regulatory legal acts aimed at improving the business climate in the country
are considered.

Annomayus. B cmamve npogeden aumanuz OOHOU U3 CMpaAmMecudecKux uyenetl
ycmoﬁlmeoeo paseumusl — nNOoCmMpoOeHue 3KOHOMUKU C pa3eumusiMu UHCmumymamu
NPeOnpUHUMAMENbCMBA, 8KAA0A CYObEKMO8 MAN020 U cpedHe20 OU3Heca 8 OCHOBHbLE
IKOHOMUYeCKue noxkasameiu paseumusl PF. HpOOBMOHCWlpMpO@deZ OCHOB6HblE
HanpaejleHus npoeedenuﬂ eocydapcmeeﬂﬂoﬁ noaumuKku 6 cd)epe Majiloco u cpe()Heeo
npe()npuHumameﬂbcmea, PACCMOMPEHRbL HOPMANMUBHO-NPABOBbLE AKNIblL, HANPABGJIEH-
Hble Ha passumue ousneca 6 cmpatde. Taxowce 6 cmamove yaeﬂuﬂu 6HUMAHKUE HAWUM
nosuyusm 6 pelimutnee « Bedenue ouszneca» om Bcemupnozo bauka.

Small and medium-sized businesses (SMBs) or small and medium-sized enterprises
(SMEs) are enterprises with a headcount below certain limits. The abbreviation SME
Is used by international organizations such as the World Bank, European Union, United
Nations and World Trade Organization (WTO).
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The Belarusian model of a socially oriented market economy is a highly efficient
economy with highly developed entrepreneurship and market infrastructure,
ineffective government regulation that motivates entrepreneurs to expand and
modernize production.

One of the strategic goals of sustainable development of the Republic of Belarus in
the field of economics is the construction of an effective socially-oriented market
economy with developed institutions of entrepreneurship.

The small enterprise is entrepreneurship based on the activities of small firms, small
businesses that do not formally belong to the association [4].

The expansion of small and medium-sized businesses is the basis of social stability
in any country. Small and medium-sized businesses are the dominant industry in the
market economy, which gives it the required flexibility and can be considered a solid
foundation for creating conditions for intensive economic growth. Stable socio-
economic development directly depends on the level of activity of small and medium-
sized enterprises (SMEs). SMEs are responsible for stimulating innovation and
competition in various sectors of the economy.

The importance of the small business is manifested in its ability to both quickly
respond to consumer demand and quickly satisfy it, showing high mobility. These
characteristics become overly significant in the 21st century, because the rate of
innovation in absolutely all areas is growing, and the entrepreneurship sector generates
ideas that in the near future will provide a completely new development of the economy
[2].

It is worth mentioning that the modern stage of entrepreneurship development in the
Republic of Belarus is characterized by the fact that the small business is considered
not only as a way to guarantee employment of the population, which leads to a
corresponding decrease in the unemployment rate, but also as one of the significant
sources of economic growth.

The development of entrepreneurship in the Republic of Belarus helps to solve such
problems as:

— saturation of the market with various services and goods,

— strengthening the economic base of local authorities,

— development of villages, small and medium-sized towns,

— overcoming sectoral and territorial monopoly.

The state program for the development of small and medium-sized enterprises seeks
to ensure a consistently high level of employment and economic growth. The most
important areas for the implementation of this state policy include:

— improvement of documentation for the growth of small and medium-sized
businesses (a simpler procedure for registering business entities, fewer administrative
restrictions, etc.);

— development of credit and financial mechanisms, property support and other
measures to encourage the development of SMEs;
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— increasing the efficiency of functioning and subsequent development of the
infrastructure for supporting small businesses (creation of support centers, technology
parks, etc.);

— development of international cooperation in the field of small and medium-sized
businesses;

— cooperation between government bodies and business unions.

The private small and medium-sized business sector in the Republic of Belarus has
been growing steadily lately. Its contribution to the main macroeconomic indicators is
increasing due to the fact that entrepreneurs are quicker to adapt to various emerging
conditions.

In order to increase the volume of activities of entrepreneurs and encourage their
activity, the President's Decree No. 7 "On the Development of Entrepreneurship" of
November 23, 2017 was adopted, which implies a radical change in the technology of
interaction between business and government regulatory bodies, minimizing the degree
of incursion by officials into their work and strengthening the self-control mechanisms
of entrepreneurship. However, at the same time, the elementary required degree of
control on the part of the state remains the same [1].

On October 17, 2018, the Council of Ministers adopted the Strategy for the
Development of Small and Medium-Sized Businesses "Belarus — a Country of
Successful Entrepreneurship™ until 2030 with the aim of increasing the share of small
and medium-sized businesses in the socio-economic development of the Republic of
Belarus, creating an environment for equal competition.

This decree established the preferential vectors for the development of
entrepreneurship not only for the medium term, but also for the long term, the key tasks
and principles of regulation by the state [3].

As a result of the implementation of this strategy, it is planned to increase the
representation of small and medium-sized businesses in the total gross value added up
to 50 % by 2030.

According to the World Bank, we can say with pride that Belarus ranks 5th in the
Business rating in terms of the number of reforms carried out (37 reforms were carried
out).

In conclusion of this work, summing up all of the above, it should be noted that in
the state program the development of SMEs (small and medium-sized enterprises) is
declared as one of the national benchmarks for the development of the economy, which
can be considered a solid basis for the formation of conditions for intensive economic
growth, the program defines main vectors of SME development.

Due to the relatively low level of competition, small business in Belarus can improve
quite well. It is known that our country is one of those where the state has the minimum
number of restrictions on starting a business, if we compare other states. One of the
distinguishing features of the business environment in Belarus is the fact that it is, for
the most part, represented by small and medium-sized enterprises.
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The high position of Belarus in the World Bank's Business rating testifies to the
effectiveness of the country's reforms. The President's Decree "On the development of
entrepreneurship” and the strategy for the development of small and medium-sized
businesses "Belarus — a country of successful entrepreneurship™ are considered the
most important documents helping small and medium-sized businesses to develop.

The state program for the development of small and medium-sized businesses sets
itself the goal of ensuring the level of employment of the population at a decently high
level and contributing to a good rate of economic growth. This requires contributing to
the improvement of the business environment, helping small and medium-sized
businesses in their development, perfecting the infrastructure for supporting small and
medium-sized businesses, and promoting the formation of a positive attitude towards
entrepreneurs' initiatives.
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Abstract. This article the transformation of industrial policy as part of the economic
development strategy and the most important instrument for the economic growth of
countries in the context of industrial development, taking into account the interests of
various groups: politicians, business community and economists, etc. The article
identifies the priorities of industrial policy: encouraging innovation and modernization
of the industrial structure, support for effective competition in the market, improvement
of market mechanism. An important part of China's industrial policy is the mechanism
of coordination of interests to regulate the relationship of interests between central
and local governments, giving local governments a leading role in epy industrial
development.

Annomayus. B oanHoll cmambe paccmampusaromcst 80NpoCvl mpauncgopmayuu
I’lpOMblu/l]ZeHHOZZ noaumuku Kaxk uvacmu cmpamecuu 3KOHOMUYECKO20 pa3eumusil u
gaoicHelue2o UHCMPYMEHMA IKOHOMUUYECKO2O pocma CMPAH 6 YCHAO0BUAX pA36UNIUA
npomsliieHHocmu ¢ y4emom  Urmepecoe  pas3jiuydHrsvlx  cpynn. noaumuKkoes,
npeocmasgumeriell OuzHec-cooobulecmsa U IKOHOMUCMO8 U Op. B cmamve onpeoenenwvl
npuopumenvl NPOMbIULLIEHHOU NOAUMUKU: NOOWPEHUe UHHOBAYULL U MOOePHU3AYUs
CMPYKMYPbl NPOMBIUULIEHHOCMU, NOO00EPHCKA IPHeKmusHOU KOHKYPEeHYUU HA PbIHKe,
coeepuleHcmeosaHue pPoblHOYHOCO MEXAHUSMA. Baoicrnon wacmuwro I’lpOJl/lblLqueHHOﬁ
nonumuxku Kumas sensemcs mexanuzm KoopouHayuu uHmepecos 0Jis pe2yiupo8anus
OMHOWEHU unmepecoes Jl/le.?fC()y UeHmpaibHbiMu U MEeCmMHbIMU OpcaAHAMU 6]1aCNU,
nepeéaqa MECMHbIM opzaHam ejlacmu 68())2114812 PoJjiu 6 NPOMBIUUITEHHOM PA36UMUU.

Over the past several decades, the discussion of the development and
implementation of industrial policy has attracted increased attention from various
interest groups: politicians, representatives of the business community and economists.
Industrial policy is part of the strategies for economic development of all advanced
countries and the most important instrument for the economic growth, its content is
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associated with the creation of conditions for increasing the competitiveness of
manufacturers, manufactured products, specific industries, regions, and the national
economy as a whole. The relevance of the topic is caused by the need to respond to
global changes in the technical, technological and socio-economic spheres, to ensure
that the structure of the national economy corresponds to them in order to maintain
sustainable economic growth.

The objective of industrial policy is a set of economic variables set by policy makers
in order to realize industrial development according to the industrial conditions in
different periods. This paper holds that the goals of the new industrial policy should be
based on the following aspects:

First, we should encourage innovation and upgrade the industrial structure.
Innovation is a very complex activity, it is not a simple technical behavior, but a
comprehensive of a wide range of economic, technological, political and social
behavior. When a country has entered into the phase of modern economic growth, after
analyzing the meaning of innovation from the Angle of industrial policy, is the core
function of industrial policy to encourage innovation, which guarantee a certain stage
of economic development in the overall industrial structure, organization, technology
innovation, build the conditions favorable to the industrial innovation, encourage the
development of creative industries, Expand the spread effect of industrial innovation,
so as to promote the upgrading of industrial structure. Specifically, the selection of
leading industries should be based on the market mechanism, and the policy focus
should be on promoting the adoption of advanced technologies and processes, driving
the development of relevant departments, and forming new production functions. For
the adjustment of traditional industries, mainly to promote its Innovation in
management and technology, and transformation of traditional industries with high and
new technology.

In conclusion, under the current trend of world economic development, it is realistic
to set the core goal of industrial policy as encouraging innovation. Whether it is based
on the realization of diversified economic growth goals (sustainable growth, protection
of resources and environment, relief of employment pressure), or it is based on the
improvement of international competitiveness and encouraging innovation, The
development of high-tech industry is the most fundamental way.

Second, we should promote competition and maintain competition order.
Competition is an important part of market mechanism, and its role is to promote the
effective operation of price allocation mechanism. The complexity of the real
environment determines the diversity of competition. In the real market, perfect
competition is impossible and has never existed, so the concept of "effective
competition" is usually used to reflect the market competition.

Under the background of economic globalization, the governments of all countries
realize that it is very important to foster an effective and fair competitive environment
through industrial policies. A fair market environment will mobilize a steady stream of
international resources. Therefore, to share the fruits of economic globalization, the
government must create a fair market environment for competition. To the international
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economic transition, the market should be cultivated and the market mechanism
perfected. It is an urgent and arduous task to make the market the main regulator of
resource allocation.

Mechanism of action of the new industrial policy — market mechanism is the basic
form. China's economy in the new century will show many characteristics of mature
market economy. China's industrial policy will also be run on the basis of a market
economy. Therefore, in the formulation of industrial policies, it is necessary to pay
more attention to the role of the market mechanism and use more fiscal, tax, price,
information and other means to indirectly guide the development of the industry, while
minimizing the use of administrative means. This also means that the formulation of
industrial policies to understand more about the operation of the market economy,
understand the use of various economic means of the law, which put forward higher
requirements for the formulation of industrial policies.

To prevent the failure of industrial policy, industry coordinated development pattern
should be embodied in, under the limited intervention of government to give play to
the role of market mechanism to adjust the industry development, the central
government not only to the intervention by limited to provide the necessary guidance
to industry development policy, more should attach great importance to the
construction of the market economy environment, the investment subject in the market
under the guidance of industrial policy to achieve goals. At the same time, it is
necessary to establish a corresponding interest coordination mechanism to regulate the
interest relations between the central and local governments and between local
governments, so that local governments can take the lead in industrial development.

The realization of interests as the premise of the implementation of the central
industrial policy; By creating the market economy environment of equal competition,
the local government can give play to its own advantages, reduce the interest friction
between the regions, and break the regional blockade through the establishment of a
unified market system. Under the guidance of the macro-industrial policy of the central
government, the local industry development goals can be realized.

The traditional practical measures of industrial policy can no longer meet the
practical needs of the current industrial policy, so we must design effective practical
towing means according to the practical objectives, method principles, economic
operation system and ownership structure of the current industrial policy.

China aims to advance its national development goals and future global economic
position through industrial policies that seek global civilian and military leadership in
advanced and emerging technologies. China’s policies feature a heavy government role
in directing and funding Chinese firms to obtain foreign expertise and intellectual
property (IP) in areas where the United States has strong comparative advantages (e.g.,
aerospace, semiconductors, microelectronics and pharmaceuticals).

Made in China 2025 (MIC 2025) —a broad umbrella industrial plan China introduced
in 2015 — seeks to boost China’s economic competitiveness by advancing China’s
position in the global manufacturing value chain, leapfrogging into emerging
technologies, and reducing reliance on foreign firms. MIC 2025 emphasizes
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technology advancement and innovation as drivers of growth and productivity,
although the strategy looks to obtain foreign expertise to fill key technology gaps. The
plan promotes diverse forms of state ownership and control and allows Chinese firms
flexibility to access global markets, potentially obscuring the full extent of the role of
the state.

China seeks to upgrade its economy from one that largely assembles goods for
foreign firms to one that increasingly invents the products it makes. MIC 2025 notes
that "China’s manufacturing sector is large but not strong." The plan prioritizes
upgrading manufacturing through advances in technology innovation (smart
manufacturing) and manufacturing-tied services.
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Abstract. The importance of transport infrastructure in the economy is considered.
The assessment of the elements of the transport infrastructure of the world market has
been carried out. The level of investments in transport infrastructure by countries and
types of transport has been analyzed. A comparative assessment of the dynamics of
GDP and investments in transport infrastructure of individual countries has been
made.

Annomayusi. Paccmompero 3HaueHue mMpancHOpmMHOU UHDPACmMPYKmMypol 6
skoHomuke. Ocyujecmenena oyeHKa 31eMeHmos8 MpaHCnOPMHOU UHDPACPYKMYPbl
Mupogozo pwuinka. Illpoananuzuposan yposewb uH8eCmMUYUU 6 MPAHCNOPMHYIO
ungpacmpykmypy no cmpanam u euoam mpauncnopma. Ilpouseedena cpasHumenvHas
oyenxka Ounamuxu BBIl u uneecmuyuii 6 mMpancnopmuyo UHOPACMpPyKmypy
OMOeIbHbIX CMmpan.

In the context of economic growth an increase in industrial output, sales and income
growth, the demand for cargo transportation is also growing. The factors that increase
the demand for transport also include globalization, the integration of international
markets, the improvement of vehicles and transportation technologies, including
through the development of logistics.

An increase in the efficiency of transport functioning is possible only with the
sustainable development of the region, since this creates prerequisites for additional
investments in transport infrastructure, additional opportunities for optimizing
transport flows. In addition, it becomes really possible to solve environmental
problems of the functioning of transport. As a result, there is a decrease in the level of
the transport component in the final price of goods, the elimination of economic
imbalances between individual regions, an increase in access to new markets, the
development of cooperation, which is a significant competitive advantage of the region
and affects economic growth.

Thus, there is a relationship between the level of development of the transport
complex and the degree of sustainability of the region, between the quality of transport
infrastructure and the country's macroeconomic indicators. Transport infrastructure is
a set of elements that ensure the implementation and management of the transport
process. At the same time, such elements of transport infrastructure as roads, railways
and waterways, hubs, ports, as well as transport corridors are considered as factors of
direct influence on the level of transport system development (Table 1).

A significant part of the world transport infrastructure is made up of transport
corridors which combine several types of transport at once and pass through the
territory of several countries. These are not only important transport routes, but also a
special system of transport process management.

So, the implementation of large infrastructure projects in the Eurasian region
includes transport routes of the Chinese initiative "One Belt — One Road" in the East-
West directions, international road corridors of the Shanghai Cooperation Organization
and transport corridors of the Central Asian Economic Cooperation Program
(CAREC), "Europe - Caucasus — Asia "(TRACECA)," North-South " [1].
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Table 1 — TOP-10 countries: total length of transport routes (2019)

Railways Motorways Inland
Country I Country "|  Country waterways,
ines, km km Kkm
USA 149407,0* USA 107227 USA 40000
Canada 62959,0* | Kazakhstan 95629 Finland 8125
Germany 38394,0 | Uzbekistan 42695 Germany 7675
France 27483,0 | Azerbaijan 19176 Netherlands 6297
Ukraine 19799,0 Spain 15585* France 4827
Poland 19398,0 Germany 13183 Kazakhstan 4106
Italy 16779,0 France 11671 Poland 3722
united | 4 eo09.0% | rtaly 6966 | Romania 2635
Kingdom
Kazakhstan | 160608 | United 3838* Belarus 1889
Kingdom
Spain 15526,0 Portugal 3065 Ukraine 1888

Note: * — data 2018.

Source: compiled by the author based on [2].

As for ports, the largest container processing takes place in the ports of China, as

well as the Netherlands and South Korea (Table 2).

Table 2 — Leading global container ports

In million TEU

Rate of

Container ports 2018 2019 increase,
%
Shanghai, China 42,01 43,30 3,1
Singapore 36,6 37,2 1,6
Ningbo Zhoushan, China 26,35 27,49 4,5
Shenzhen, China 27,74 25,77 0,1
Guangzhou, China 21,87 23,23 5,9
Busan, FOxxnas Kopes 21,66 21,99 1,5
Hong Kong, China 19,6 18,30 -6,6
Qingdao, China 21,01 18,26 8,8
Tianjin, China 16,01 17,30 8,0
Rotterdam, Netherlands 1451 14,82 2,1

Source: compiled by the author based on [3].

As can be seen from the Table, China leads both in the number of seaports and in
the volume of containerized cargo handling. At the same time, European and North
American ports represented only 12,4 % and 6,6 % of the total, respectively.
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At the present stage of the dynamics of economic development, the effective
functioning of the transport complex and ensuring a high level of the economic
development depend on the the scale of investments in transport infrastructure.
Infrastructure investment covers spending on new transport construction and the
improvement of the existing network. Infrastructure investment is a key determinant
of performance in the transport sector. Inland infrastructure includes road, rail, inland
waterways, maritime ports and airports and takes account of all sources of financing.

Efficient transport infrastructure provides economic and social benefits to both
advanced and emerging economies by improving market accessibility and
productivity, ensuring balanced regional economic development, creating
employment, promoting labour mobility and connecting communities.

Table 3 presents the volume of investments in the transport infrastructure of the
leading countries of the world transport market.

Table 3 — Transport infrastructure investments (2019)
In million euros

Country Rail Road Maritime Inland Airports Total
ports waterways
China 95008,7 | 614669,9 * * 26678,7 | 736357,3
USA 11587,2 | 93962,1 * 294,7 * 105549,3
United 1155984 | 9642,6 * * * 22941,0
Kingdom
India 10368,6 | 124614 79,7 * * 22909,7
Japan 9174,7 | 30027,3 27749 * 1882,4 | 43859,3
Germany | 6948,0 | 16650,0 510,0 1100,0 1880,0 | 27088,0
Russia 6677,9 6710,8 469,4 121,8 472,8 144527
Turkey 1732,7 6138,7 91,2 * 2539,7 | 10502,3
Canada 1366,4 7543,2 944,3 * 1177,9 | 11031,8
Belarus 236,2 1157,8 * 0,598 5,1 1399,7

Note: * — no data.
Source: compiled by the author based on [4].

The volumes of investments show the importance of certain types of transport in the
economies of different countries and differ significantly in absolute value. A more
accurate assessment of the effectiveness of infrastructure policy in transport requires a
comparison of investment growth rates and GDP growth rates (Table 4).

The analysis shows that in countries where there is a high increase in investment in
the development of transport, there is also a significant increase in GDP. And Belarus
takes leading positions in this assessment.
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Table 4 — The dynamics of GDP and transport infrastructure investments (2016—
2019)

Growth rate, %
Country Transport infrastructure
GDP )
investments

China 128,3 126,1
USA 114,4 109,7
United Kingdom 104,7 103,9
Japan 103,2 95,3
Germany 111,3 133,5
Russia 132,9 108,9
Turkey 88,4 92,5
Canada 113,6 115,7
Belarus 134,9 130,1

Source: compiled by the author based on [4, 5].
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Abstract. The article deals with the situation of adaptation of universities to the
digitalization of education, and the preservation of its quality. The experience of using
the Moodle platform in teaching foreign languages is shown, when considering its
advantages and disadvantages.

Annomayus. B cmamuve paccmampugaemcs cumyayust A0anmayuu YHU8epcumemos
K uu¢p06u3auuu 05pa30661Hu}l U COXpaHeHus eco Kadecmed. Ilokazan oneim
UCnoJjlb306aHUA nﬂamgboprl Moodle 6 npenodaeaﬂuu UHOCNIPpAHHbBIX A3bIKO6, Npu
paccmomperHuu ee OOCWlOI/lHCI’I’lG u Hedocmamkoe.

Modern realities force us to look for new ways of learning with the use of the latest
information technologies. Educational information and communication technologies,
which seemed to be a form of education of the future, also changed their former essence
and purpose. Universities were forced to solve many pressing issues in a short time: in
what forms to conduct distance learning; what technical means to use for this; how to
assess the assimilation of students of the material received; how to conduct final exams,
defense of diploma projects, and how to recruit for the next academic year. The foreign
language teachers also had to choose those from a huge number of educational
platforms and services offered that would help us to continue the learning process in
the best way, but already in the Internet space.
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Teaching a foreign language involves direct communication between the students
and the teacher in various forms. Moodle is a platform for online classes. A lot of
teachers, speakers and students around the world use it for distance learning.

The Moodle platform where the teacher is also the organizer of the classes creates
an opportunity for written communication, operating with various functions that this
system offers.

It is coincided to be one of the greatest advantages especially for extramural students.
It is known that the number of students in extramural groups usually exceeds 20 people
and it is quite problematic to provide all of them with printed versions of the materials,
grammar tables, handouts. So, having 5-6 groups of extramural students the foreign
language teacher was obliged to print a lot of copies as not all classrooms are provided
with special interactive equipment. Moodle solved this problem perfectly as it allowed
to demonstrate all the materials on the screen. Our communication with students was
also supported by chats in such messengers as "Viber" and "Whats App" which allowed
to send PDF and Word files of the materials to students for them to learn the presented
material at their own pace. One of the most important functions realized by a teacher
Is the control function as a teacher's task is to check knowledge, competences and skills
in the studied subject acquired by students both in and out of class [6, 9]. For this
purpose there were created distant educational courses with the use of different forms,
kinds and methods of control.

During e-learning of foreign languages by students in non-linguistic higher
educational institutions there are realized the following control functions: the testing
function showing the results and evaluation of students’ study; the educating function
coming by means of recollection, consolidation, specification, updating of the acquired
knowledge; the developing function consisting in developing the student's personality,
his or her cognitive abilities, concentration, memory, thinking, imagination.

The preliminary control during e-learning foreign languages is realized by means of
"placement tests™" allowing to determine the initial level of students' training in order
to look up to the permissible difficulty of the suggested educational contents. The
analysis of the data of the preliminary control also allows a teacher to make changes in
the distant educational courses with a focus on student's foreign language skills. The
current control allows having continuous information about the progress and quality of
education material acquisition, make changes in the process of education in a timely
manner. The current control in the developed distant education courses is not so much
inspection as education because it is connected with the consolidation, revision and
analysis of the education material.

The midterm control allows determining the quality of students' studying the
education material in the given subject. It's carried out in the form of tests during the
term or credits at the end of the term for the courses, the final control of which is an
examination.

The final control serves to show the final results of the education process in the given
subject. It's realized in the form of credits or examinations. The control methods allow
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determining the progress in students' learning and cognitive activity as well as the
teacher's pedagogical work.

You can talk about many features of professional competence training, including the
study of foreign languages. To date they work out training manuals, workshops and
techniques, the purpose of which is development of speech, language and cross-cultural
competence of students. They are designed to facilitate the development of
grammatically correct and logically meaningful speech, improve analytical reading
skills, expand vocabulary skills, ability to discuss and write, and at the same time
reflect the actual problems of modern life. They serve as the basis for a specific model
of teaching future specialists of international relations.

Today’s graduates of technical university will have to work in multicultural
environment. One should be aware that the duality and differences in the interpretation
of certain phenomena by students of different cultures is inevitability inherent in the
structure of the modern world. Therefore, according to modern scholars and teachers
it is more important to teach students how to skillfully use a variety of competencies
instead of writing what is prohibited or allowed in a particular country.

During e-learning English in the developed courses there are used such main control
methods as written tasks and tests. Written tasks include translating profession-oriented
texts from English into Russian, tasks to the texts in workbooks, tasks to the viewed
video clips or listened in texts on the topic of the studied unit, creative tasks such as
statement commentary, report writing, research doing, and for master students also -
writing an essay, a précis of a scientific article, an abstract and a critique to it, a brief
report and a presentation in Power Point on the issue of their scientific research. Each
unit of distant education courses includes tests which are a number of standardized
tasks on specific material stating the degree of adopting it by students.

A very useful element of a distant education course is a register. The Moodle system
implements a very flexible and rather complex system of assessment on the basis of
which as well as on the grounds of students' active work a teacher can create a rating
system for each student.

As the survey showed, learning at an individual pace: it is choosing the rate of
learning depending on students' individual needs is an advantage for 100 per cent
respondents. The comprehensibility of the organizational, methodological and learning
material was graded "nine" by 95 percent surveyed students. Mobility was graded
"nine" by 70 percent respondents, "seven™ — by 17 percent, "four" — by 8.7 percent,
"two" — by 4.3 percent. The individual interview revealed that this advantage got lower
grades because of the absence of anytime access to the Internet by some students. As
for such an advantage as creativity, 65.2 percent students graded it "nine". It's explained
by the fact that far from all tasks offered in a distant education course are creative.
Some of them are of reproductive and partially research character. Finally, 60.9 percent
student graded as "nine" interactivity as an advantage of Moodle-based distant
education courses teaching foreign languages at a non-linguistic higher education
institution. During the individual interview they noted that they would like to intensify
the interaction with the teacher to get more detailed consultations.
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On the basis of the presented material it should be noted that the creation of Moodle-
based distant education courses is up-to-date and perspective both for the organization
of the process of learning foreign languages at a non-linguistic higher education
Institution and for managing it. In particular, increasing the quality of control in
e-learning a foreign language at a non-linguistic higher education institution allows not
only to increase the efficiency of education but also to inspire students to further
independent studying a second language.
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Abstract. The article is devoted to the study of a foreign language school lesson
components, which lead to difficulties in cross-cultural communication of students with
native speakers. The main disadvantages of a foreign language school curriculum, the
consequences of using such curricula, the stages of cross-cultural communication
process, as well as the difficulties of cross-cultural communication that students face
and ways to eliminate such difficulties are considered.
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In the modern world, communication between representatives of different cultures
Is becoming an integral part of human life. The World Wide Web has allowed us to
communicate with people from different parts of the world. Transnational corporations
are increasing their influence in many countries, including Russia. The opening of
borders and the availability of transport allow regular travel. All this brings the process
of cross-cultural communication to a higher level. At present, it can be argued that the
boundaries between representatives of different cultures and peoples within the
framework of interpersonal, business and scientific communication are practically
erased [3, p. 111]. The very fact of cross-cultural communication is becoming regular
for most of the population.

The term “cross-cultural communication™ is an adequate understanding of two
participants in a communicative act belonging to different national cultures [2, p. 4].

However, typical difficulties are still encountered in the dialogue between different
cultures representatives. One of the difficulties is stereotyping and cliched
communication, especially when communicating in a foreign language. Such
difficulties are the result of improper selection by a foreign language teacher of didactic
material and methods of teaching a foreign language. A foreign language lesson in a
modern school should include not only work with the sections of the studied language,
but also acquaintance with the history, life mode and customs of the people speaking
this language. It is the lack of attention to this aspect of learning a foreign language at
school that leads to difficulties in the process of cross-cultural communication in
practice.

Clichés in the speech of interlocutors appear immediately upon realizing the fact of
cultural differences. This is especially evident when communicating on the Internet in
writing or orally. For example, if you inform an interlocutor, who is a representative of
another country or culture, that you live in Russia or the CIS countries, you can often
hear the cliché phrase: "Yes, | know vodka, matryoshka, perestroika, balalaika". Such
stereotypes began to collapse almost half a century ago with the weakening of
restrictions on crossing the borders of the USSR by foreign citizens, but similar clichés
are still encountered today. Such stereotypes are the result of an insufficiently high
level of "cultural education™.

Many correspondences can be drawn with representatives of other cultures. For
example, the study of a foreign language at school most often takes place on the basis
of a learning package (hereinafter referred to as LP). Having opened any of the
components of the LP in English, we will see a lot of pictures that are designed to
visualize text material. A large number of illustrations from the English textbook cover
the following topics: the royal family, tea drinking, London telephone booths and
buses, taxis, Big Ben, etc. The text material includes similar topics, as well as topics
affecting the problems of adolescents, the names of various professions, and hobbies.
All this stereotypes the image of Great Britain. We can recall similar stereotypes in
relation to many cultures and countries of the world.

The above topics are really important for study, but for the formation of a foreign
language communicative competence it is important to acquaint students with the life
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of ordinary people, talk about typical residential areas, elements of the life of the
population, etc. It is a detailed study of everyday life that leads to the assimilation of
communication norms with representatives of other cultures and is the basis for the
correct construction of cross-cultural communication entire process.

A foreign language lesson is prepared by a teacher. It is he who is able to correct
such shortcomings. The understanding of other peoples and countries culture can be
formed by the study of traditions, customs and holidays of other peoples and cultures.
Such material must be prepared by the teacher himself.

It is equally important to pay attention to working with vocabulary. Cross-cultural
communication is often based on typical everyday situations in which a limited number
of lexical units are used. It is necessary for the student to learn not only such lexical
units, but also to know their synonyms, to understand the shades of lexical meanings,
to know the etymology and the additional meaning of the word or its semantic shade.

The act of cross-cultural communication consists not only of the actual dialogue of
two representatives of different cultures, but also the moments of greeting, farewell,
facial expressions and gestures. It is from understanding the meaning of these stages
of cross-cultural communication that its success depends. The foreign language school
curriculum rarely considers these aspects.

For example, in male society in Russia and the CIS countries, a greeting in the form
of a handshake is considered the norm. When communicating with representatives of
other cultures, this may be unacceptable, an attempt to such a greeting can make the
interlocutor, who is a representative of another culture, feel uncomfortable, which also
complicates the communication process. "Here in America, it is generally not
customary to shake hands. They do not greet like that, but just throw up their palm in
greeting: "Hi", and go on. In Russia, they won’t understand you if you don’t shake
hands", comments Russian hockey player E. Kuznetsov.

The farewell stage also has its own characteristics. For example, the process of
farewell in Great Britain can be described by everyone with the well-known phrase
"Leave in English/Take French leave", or with a humorous phrase: "The British leave
without saying goodbye, and the Russians say goodbye, but do not leave."

It is from the knowledge of such subtleties that successful cross-cultural
communication is formed. The main task of English teachers is to search for didactic
material, as well as practical work with students, which will allow them to behave
competently during communication. The student must learn not only to relay
information from his native language to a foreign one, but to understand the
peculiarities of the culture and language of the interlocutor, take them into account and
correct his own statements, manners and facial expressions in the course of cross-
cultural communication.
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Abstract. The article studies the advertising text in general and the advertising
slogan in particular as tools of mass communication in modern society. The authors
consider the main functions inherent in an advertising slogan from the viewpoint of
achieving the ultimate goal of an advertising campaign — that of an impact on a
potential buyer. The authors come to the conclusion that advertising as a modern form
of communication is specific, and its potential has not been fully explored.

AHHOI?’laMu}Z. Cmamuws noceAawena aHaau3y pexKiamMmHoco mexkema 6 UYeiom Uu
PEKIIAMHOCO CllocaHA 6 YACMHOCMU KAK UHCMPYMEHN 06 Maccosou KOMMYHUKaAyuu 6
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coepemeHHoOM obujecmse. ABmopvl paccmampugarom O0CHO8Hble (OYHKYUU, NpUcyujue
DPEKNAMHOMY CNI02AHY, C MOYKU 3PEeHUsl OOCMUNCEHUS KOHEYHOU yeau pPeKIamMHOU
KaMnauuu — 8030elcmeus Ha NOMeHYUuaibHo20 nokynameis. Aemopvi npuxooam K
8b1600Y, UMO PEKIAMa KAK COBPEMEeHHAs opma KOMMYHUKayuu cneyuguuua, u ee
NOMeHyuan 00 KOHYa He U3y4eH.

Modern advertising is a rapidly developing form of communication and as a
phenomenon it is unique and multifaceted. In this respect scientists from completely
different fields, such as politics, linguistics, psychology and sociology, distinguish the
meaning and interpretation inherent in their kind of activity. Linguists work with means
of speech expressiveness and process the incoming information from a linguistic point
of view, as well as analyze the verbal aspect.

Psychologists and sociologists study the advertising phenomenon from the point of
view of its impact on a person’s consciousness and mind. Advertising requires a lot of
attention from a psychological point of view, since an advertisement can create
conditions for handling the mechanism in which a "dialogue” between a potential
consumer and the advertiser occurs.

Political scientists view advertising as a way of influencing public opinion and
controlling a person’s consciousness. This can be especially clearly seen as a
manifestation of loyalty in any political party. In such an advertisement, one can trace
a listing of the significant advantages of a particular political organization, aimed at
understanding on the part of a consumer.

Regarding the definition of the term "advertising", the most clear and understandable
meaning for the modern reader will be as follows: "Advertising serves to notify in
various ways (sometimes all available) about new goods or services and their consumer
properties and is aimed at a potential consumer and serves to promote the company’s
products and ideas. Advertising is a part of the company’s communication activities,
along with publicity (propaganda, influencing consumers to increase demand for goods
and services) and sales promotion* [3].

"The etymology of the word "advertising” itself helps to reveal some of its genetic
aspects. The common source is generally recognized as the verb "reclamare" — to shout
or shout out. This verb well reflects the stage of existence of oral verbal advertising.
This lexeme was preserved in a number of Western European languages through
French fusion and took root in Russia" [2].

Considering the concept of advertising in a narrow sense, one can single out the
concept that advertising is a special type of communication between a consumer and
an advertiser, where information about goods or services is supposed to be
disseminated. Dissemination of information has a wide range of tools, such as
advertising in the media or the use of advanced technologies. The most important thing
is to have the communicator and the recipient together with a set of relationships
between them. However, advertising has both advantages and disadvantages. Among
the advantages of advertising, the following should be highlighted:

— ability to attract a large number of people from the target audience;

— ability to compose, change and edit advertising text or video;
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— stimulating demand for a product or service;

— high probability of advertising to be seen by the consumer.

Among the disadvantages of advertising, the following should be considered:

— often high production and placement costs;

— possible negative interpretation of advertising by potential consumers;

— high competition on the market.

In today’s world, we can hardly see any advertisement copy or integration without
aslogan. It is an important component in the creation and promotion of a brand, product
or service. The compilation of an advertising slogan is based on psychology, a
competent understanding of marketing operations, and so on.

T.A. Chabaniuk characterizes the advertising slogan as follows: "this is a short
advertising motto, call, headline, aphorism, preceding the advertising message" and
also understands the slogan as "one of the main means of attracting the attention of the
target audience, which most often determines the effectiveness of the advertising
message" [6].

K.V. Safarli and K.K Tenenbaun consider the slogan as a special "mirror" of culture,
objectively reflecting the communication environment of society. "This conclusion is
justified, since the slogan seeks to "speak™ the same language with the consumer, to be
as clear as possible and close to the audience it is addressing. On the other hand, the
slogan is designed to fulfill a specific pragmatic task: to attract the attention of a
potential consumer, stimulate a purchase and bring profit to the advertising company.
Therefore, it must be understandable to the target audience and influence its motives™
[4].

At all times, the slogan has been an important part of an advertising campaign and
is an excellent tool for attracting the attention of potential consumers. It can be called
one of the main components of the corporate identity of the company. T.A. Chabaniuk
considers the main requirements for the advertising slogan: "brevity, simplicity, ease
of memorization. In the advertising message, the slogan is placed in the most
advantageous position and is one of the mandatory elements. It must also meet the
following requirements: to be memorable, encouraging to make a purchase, winning
the attention of a consumer™ [6].

A list of an advertising slogan functions as an element of any advertising text
includes:

— acting function. Advertisers know that their slogans emotionally affect
customers and thus literally force them to buy a product or use a particular service. A
psychological and emotional load on a potential buyer is obvious, which thereby leads
to an increase in the company’s sales, E.g., Age is just a number [9];

— informative function. O.A. Turbina and M.S. Saltykova note that "to attract the
addressee to the main idea and present it in an extremely laconic form is one of the
main functions of the slogan: the meaning of the message content is condensed,
pursuing the goal of involuntarily retaining in the memory a whole network of
meanings and associations generated by the slogan" [5], e.g., Now every angle
becomes your best angle [8];
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— attractive function. This function affects the brand awareness of the company
and attracts the attention of consumers to its mission, concept and type of activity. Due
to the tough struggle in the global market, they often resort to promoting the brand
through any conflict situations that will then be heard. Scandalous articles, violation of
business ethics, aggression in advertising are also used, e.g., Join the cult. Drier skins
welcome [7];

— presentation function. Creating a positive image and attitude of the company or
the services it offers. Through advertising, one or another positive side of the company
and the services it offers are emphasized. Here, an advertising slogan can in a nutshell
reflect the readiness to solve any problems of a consumer and a high desire to do so,
e.g., Look as beautiful tonight as you did this morning [10].

The main purpose of using the advertising text in general and the advertising slogan
in particular is to encourage a consumer to make a purchase, change his opinion
towards a particular product from a positive point of view, evoke trust and prove the
absolute irreplaceability and usefulness of the advertised product.
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Abstract. This article deals with the use of modern internet resources in the practice
of teaching foreign languages in universities. The use of internet resources is an
important component of the learning process. The aim of the article is to study the
experience of using of internet resources in the process of teaching foreign languages
to students in universities.

Aimomauuﬂ. ﬂaHHa}Z cmanivs  paccmampueaem UCnolb306AHUE COBPEMEHHbBIX
UHmepHem-pecypcos 6 npaxkmuxke npenoéaeaﬁuﬂ UHOCNIPAHHRBIX A3bIKOB 6 6)3dX.
Hcnonvzosanue UHmMepPHeEM-pecypCcos A6JAEemcCs 6AINCHOIM KOMNOHERMOM npouyecca
ooyuenus. Llenb smou cmamvu — U3y4UmMsb ONbIM UCNONb30BAHUS UHIMEPHEM-DECYPCO8
6 npoyecce 06yll€Hu}Z UHOCNIPAHHbIM A3blKAM cmybeﬂmoe 6 6)3dX.

The use of internet resources in foreign language lessons is an important component
of the learning process of a foreign language. The purpose of internet resources is to
study the experience of using information technologies in the process of teaching
foreign languages in universities. The advantages and disadvantages of modern internet
resources are characterized in the article. The experience of using internet resources in
the process of teaching a foreign language in universities is described. It is pointed out
that the experience of using internet resources in the process of studying a foreign
language makes it easier for students and creates a common environment for them.
They help to overcome the language difficulties for students. Thanks to new modern
technologies the study of a foreign language can be carried out beyond the limits of
practical lessons. The new achievements in the field of internet resources provide great
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opportunities to obtain the most extensive base, and also provide the opportunities to
reveal the creative potential of students, which makes the chance of learning process
of a foreign language interactive, entertaining and productive.

Our century is the age of information technologies. It makes its own improvements
to the traditional teaching of foreign languages. And the teachers try to learn how to
use modern internet resources correctly and effectively in the educational process in
the universities.

During the last years, the using of new internet resources for teaching foreign
languages in the Universities has been raised. This is not only new information
technologies, but also new forms and methods of teaching, and it is also a new approach
to the learning process.

Various kinds of teaching technologies are used in practice, with the help of which
the interests of students to the foreign languages increases greatly. The level of
intellectual culture is also increased. One of the main tasks of the teacher is to create
conditions for practical language situation for students. Teachers choose such teaching
methods that allow every student to show his activity and his creativity in the process
of teaching a foreign language. Modern technologies such as training in cooperation,
the use of new information and communication technologies, and the Internet resources
help to provide improvements in education. It allows to take into consideration the
abilities of students and their level of education. It was carried out that in the process
of using of information technologies by the teacher of the foreign languages, students
show creative activities that include the ability to explain, study, describe, compare,
analyze, express their opinions, argue with each other, choose independent necessary
information, translate the text, and to make messages on different topics. It allows
students to use the knowledge and skills in practical activities to communicate with
people of other countries. They can receive necessary information from different
foreign sources of information that needed for educational purposes. Students can
expand opportunities in choosing future activities and study the values of different
world cultures, achievements of other countries. They can communicate with the
representatives of other countries and know more about the life in other countries. The
use of information technologies and internet resources in the process of learning helps
to form the ability of students to work with different kinds of information, to develop
logical thinking, to increase interests of students to the foreign language, and help to
activate their creative potential.

The use of computer and new internet resources in the high levels of teaching allows
students to prepare better for the foreign lessons in accordance with the requirements
of the state standard. In the process of teaching: students can not only improve the
knowledge they need during the last periods of training, but also they can increase their
vocabulary taking into consideration the practical knowledge of foreign languages in
the common situations. Nowadays various kinds of forms of organization of the
educational process are used in the process of teaching foreign languages. Since
internet resources are not only a means of supplying material and a controlling
aspect — such means of technologies can provide high quality of the material supply
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and can use different communication aspects. All these means can increase students'
motivation and can form their communicative competence. The computers and internet
resources at the lessons of foreign languages make it possible to improve the
knowledge of a personality who is oriented on the purpose of learning. It can provide
for the differentiation of instruction, can increase activities of students, it can motivate
students, improve the process of learning, and provide the students with a comfortable
learning environment. For use of internet resources in the process of teaching foreign
language lessons, a wide range of computer programs are usually offered. Educational
programs are used to acquire necessary knowledge, skills and habits of students.
Training programs are used for consolidation of knowledge and skills of students.
Control programs are used for the purpose of monitoring the quality of knowledge of
students and to correct it. Game programs are used for intellectual development.

Use of new internet resources to achieve the necessary purposes and tasks can be
realized in many ways. The teacher can apply information technologies in the process
of teaching phonetics, and by this means can improve listening and pronunciation skills
of students in the relation to the new necessary material, to form the pronunciation and
intonation skills. While teaching grammar the teacher can apply the number of
grammatical means, to master new grammatical phenomena and their use in the speech
of students. The teacher can use different exercises of using in speech various types of
sentences and grammatical constructions.While working with vocabulary the teacher
can systematize the necessary lexical units, to expand the common dictionary, to
develop skills for recognizing and using lexical units in the speech of students, to form
lexical skills of reading, listening and productive writing skills. While teaching reading
the teacher can teach to recognize texts of different styles, using main types of reading,
to form the abilities of students to overcome language difficulties, to provide language
information.

The use of computer programs and internet resources makes it possible for the
teachers to focus from reproductive activities to creative activities, to enrich learning,
to develop emotional memory of students. Different texts in Russian and English also
help to achieve great use of interrelation between various words. Listening to the
different units helps the students to improve English, and can develop a correct
intonation of the foreign languages. The use of information technologies and internet
resources can also increase the improvement of group work; allows to get creative
activities, active and purposeful communication. It can be used within the group and
with the outside world; it can provide opportunities for organizing collective
creativities, in the process of creating a project and preparation of individual tasks and
in the process of preparation of reports on the work planned or the necessary events.
Main opportunities for teaching students in foreign languages lessons provide
information technologies. The main feature of information technologies is a wide
information density and a full number of the most effective learning components —
understanding foreign texts, and audio materials that can help students to get
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information in a different manner, with the activation of some information means,
which can help students to use the most effective ways of learning the foreign language.

Thus, the use of information technologies and internet resources in the process of
teaching foreign languages at the lessons provides the necessary results, primarily due
to the use of the creative potentials of students, this leads to the formation of the
situation of success and increases the motivation in the process of teaching. The main
pedagogical process is the cooperation of the teacher with the students. In the process
of teaching foreign languages the teacher helps in overcoming main difficulties; the
teacher explains, shows, reminds, points out, brings, advises, consults, prevents,
empathizes, encourages, stimulates confidence and interests of students; inspires and
gives the students different means of communication; helps learning to develop and
improve the knowledge of students. The results of the necessary work can be achieved
due to the necessary combination of innovative units and methods, teaching methods,
which help to maximize the cognitive activities, the desire to solve problem situations
and the independence of students. Thus, information and computer technologies and
internet resources are the means of activating the creative potential and improving the
quality of knowledge in the process of learning foreign languages. Information
technologies are only for those teachers who are not indifferent to the levels of their
professional competence, which cares how much the teacher of the modern universities
meets the requirements of the modern century.

Many teachers have used information technologies and internet resources in the
work during last years. Students really like these lessons, and they express their
positive mood. Active work by the teachers is being done to create the improvement
different types of foreign lessons and various electronic courses.

In the process of using internet resources, the students can create and store electronic
learning materials and underline the process of their study. Due to this means of study
students are not tied to specific places and time, they can move on the necessary
material at their own place from any part of their living.

Electronic format allows students to use not only different foreign texts as common
textbooks, but it is possible to use internet resources of any format forms. Various
foreign course materials are stored in the internet systems; they can be organized using
shortcuts and hypertext links.

In the process for this purpose a lot of means are provided: glossary, blogs, forums
and workshops. At the same time, the process of study can be carried out
asynchronously, when every student studies the material at his own place, and in
necessary time. Teachers can organize online lectures and seminars. These means
support the exchange of different files of any formats. It can be used both between the
teachers and the students, and between the students themselves. The teachers of foreign
languages are in touch with their students.
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Abstract. Our report deals with research problems and explains why knowledge of
various types of research can be of value to educators as research is but one way to
obtain knowledge, we describe several other ways and compare the strengths and
weaknesses of each. We also give a brief overview of several research methodologies
used in education.

Annomayus. B Hawem Ooknade oaemcs 0030p CYWHOCMU UCCIE008AHUSL 8
00pazoeanuy, NPeoCmasienbl  CHOCoObl  NOJNYYeHUsi  3HAHUL,  O0OBACHAEMCS
He0OX00UMOCMb NOCMAHOBKU NPOOTeMbl HAYYHO2O ucciedosanus. Taxum obpaszom,
pacemompes CyulHoCcmbs UCcn1e006aHUsl 6 06pa306aHuu, €20 munuvl, MOJMCHO CKA3dmw,
umo 6 s3asucumocmu om uyeiu, npedmema, obvexma Hay4YHoco uCCﬂGOOGClHM}Z, Mbl
UCnojibzyem COOWlG@I’l’lCWle}OWuZZ mun u3y4eHusl.

How can educators, parents, and students obtain the information they need? Many
ways of obtaining information, of course, exist. One can consult experts, review books
and articles, question or observe colleagues with relevant experience, examine one's
own experience in the past, or even rely on intuition. All these approaches suggest
possible ways to proceed, but the answers they provide are not always reliable. Experts
may be mistaken; source documents may contain no insights of value; colleagues may
have no experience in the matter; one's own experience or intuition may be irrelevant
or mistaken.

This is why knowledge of scientific research methodology can be of value. The
scientific method provides us with another way of obtaining information — information
that is as accurate and reliable as we can get.

All of us engage in actions that have some of the characteristics of formal research,
although perhaps we do not realize this at the time. We try out new methods of
teaching, new materials, new textbooks. We compare what we did this year with what
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we did last year. Teachers frequently ask students and colleagues their opinions about
school and classroom activities. Counselors interview students, faculty, and parents
about school activities. We observe, we analyze, we question, we hypothesize, we
evaluate. But rarely do we do these things systematically. Rarely do we observe under
controlled conditions. Rarely are our instruments as accurate and reliable as they might
be. Rarely do we use the variety of research techniques and methodologies at our
disposal.

The term "research™ can mean any sort of "careful, systematic, patient study and
investigation in some field of knowledge, undertaken to discover or establish facts and
principles. In scientific research, however, the emphasis is on obtaining evidence to
support or refute proposed facts or principles. There are many methodologies that fit
this definition.

Some of the most commonly used scientific research methodologies in education are
experimental research, correlational research, causal-comparative research, survey
research, qualitative research, and historical research.

Experimental research involves manipulating conditions and studying effects.

Causal-comparative research involves the comparison of already known groups
which have had different experiences to determine possible causes or consequences of
group membership.

Correlational research involves studying relationships among variables within a
single group.

Survey research involves describing the characteristics of a group by means of such
instruments as interview schedules, questionnaires, and tests.

Qualitative research involves obtaining a holistic picture of what goes on in a
particular situation or setting. Three of the most common forms of qualitative research
are ethnographic research, case studies, and content analyses.

Historical research involves studying some aspect of the past.

Each of the research methodologies described constitutes a different way of
inquiring into reality and is thus a different tool to use in understanding what goes on
in education.

Individual research methodologies can be classified into general research types.
Descriptive studies describe a given state of affairs. Associational studies investigate
relationships. Intervention studies assess the effects of a treatment or method on
outcomes.

Critical research raises basic questions about the assumptions and implications of
educational research.

Almost all research plans include a problem statement, an exploratory question or
hypothesis, definitions, a literature review, a sample of subjects, instrumentation, a
description of procedures to be followed, a time schedule, and a description of intended
data analyses.

The research problem. A research problem is the focus of a research investigation.
It is exactly what its name implies — a problem that a researcher wishes to investigate.
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Research problems are frequently stated as research questions. A problem can be
anything that a person finds unsatisfactory or unsettling, a difficulty of some sort, a
state of affairs that needs to be changed, anything this is not working as well as it might.
Problems involve areas of concern to researchers as educators, conditions they want to
improve, difficulties they want to eliminate, questions for which they seek answers.

The essential characteristic of a researchable question is that there is some sort of
information that can be collected in an attempt to answer the question. Good research
guestions have four essential characteristics: they are feasible, clear, significant, and
ethical. An additional characteristic of good research questions is that they often (but
not always) suggest a relationship to be investigated. Three commonly used ways to
clarify ambiguous or unclear terms in a research question involve the use of
constitutive (dictionary-type) definitions, definition by example, and operational
definitions. A constitutive definition uses additional terms to clarify meaning. An
operational definition describes how examples of a term are to be measured or
identified. The term "relationship", as used in research, refers to a connection or
association between characteristics.

The problems touched upon in the report are of great importance. There are many
different ways of obtaining information, including sensory experience, agreement with
others, expert opinion, logic and the scientific method.

The scientific method is considered by researchers the most likely way to produce
reliable and accurate knowledge. The scientific method involves answering questions
through systematic and public accumulation of knowledge. The description of some of
the most commonly used scientific research methodologies in education was given.
They are experimental research, correlational research, causal-comparative research,
survey research, qualitative research, and historical research. Individual research
methodologies can be classified into general research types. Descriptive studies
describe a given state of affairs. Associational studies investigate relationships.
Intervention studies assess the effects of a treatment or method on outcomes.
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Abstract. The article examines the main directions of modern patriotic education in
educational institutions as one of the key points in the upbringing of the younger
generation. The article highlights the goals of patriotic education for the near future.
After analyzing the strategy for the development of education, the authors come to the
conclusion that a systematic approach to educational work is the most effective tool in
working with young people.

AHH0maz4uﬂ. B cmamuve pacemampuearomci OCHOB8Hble HANPAB/IEHUA COBPEMEHHO20
nampuomu4ecKkoco 60CNUmMdAHusl 6 y'i€6Hblx 306€0€HUAX KAK OOHO20 U3 KIIOYeBblX
MOMEHRMoO6 6 60cCnumaHuu nodpacmaiou;eeo noxonenus. Cmamos oceewaem uyeau
nampuomu4ecKkoco 60CNnUmMaHusl  Ha onaudrcatiuee epemAl. HpOClHa]ZZ/IS’MpOSa@
cmpamecuro paseumusl 60CnUMAarusd, asmopbol an/DCOa}Zm K 6’bl6’00y, Ymo cucmemHbwlil
nooxXo0 8 BOCNUMAMENbHOU pabome A8uiemcs Haubonee IPHexmusHbvim
UHCIMPYMEHMOM 8 pabome ¢ MOI00eNHCHIO.

Modern education is focused on the formation of students' personal qualities,
creative thinking, cognitive abilities that respond to dynamic changes in modern
society [1]. In this regard, the system of patriotic education of young people is one of
the main tasks in the field of education and personal development of students. A
patriotic feeling is the result of a long-term purposeful educational impact on a person
in an educational institution or team.

The "Concept of patriotic education of citizens of the Russian Federation™ says that
the educational potential of culture and art has slightly decreased, therefore, the
spiritual improvement of the younger generation is associated, first of all, with patriotic
education.
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In the Strategy for the Development of Education in the Russian Federation until
2025, the priority task is to develop a highly moral person who shares Russian
traditional spiritual values, possesses up-to-date knowledge and skills, capable of
realizing his potential in a modern society, ready for peaceful creation and protection
of the Motherland [2].

The Strategy is based on the idea of the priority of the creative, cultural and active
life of young people in the process of socio-economic development of the country. At
the same time, it is determined that the upbringing of patriotism consists in the socially
conditioned formation of the personality of a citizen, spiritual and moral development,
which is responsible for the fate of the native Fatherland.

The methodology of the Strategy is the concept of patriotism as an integral spiritual
factor of long-term impact, covering the relationship between the state, society and the
individual. In this respect, patriotism manifests resilience by providing conditions for
the self-development of each individual, the orientation of this self-development to
preserve the identity of society and preserve its security.

Achieving the tasks of educating patriotism among young people occurs through
more specific tasks depending on the objects and subjects of education, the conditions
in which it is carried out, the peculiarities of their solution in the economic, legal,
social, political, spiritual, cultural and other spheres.

The goal of the Strategy is to establish and develop an efficiently operating regional
system for forming a patriot of the Fatherland through executive and legislative
authorities in the constituent entities of the Russian Federation, local governments,
public organizations and institutions, regulating and directing their work to the younger
generation and the family in which the upbringing takes place.

As the main tasks that will ensure the achievement of this goal, the strategy takes
into account:

— the purposefulness of the education of patriotism in the field of the policy of the
executive authorities, first of all, in the educational system;

— increasing the responsibility of representatives of executive authorities for the
upbringing of a teenager, a true patriot of his Fatherland,;

— an increase in the number of participants in patriotic education, the creation of
new and improvement of old regulatory legal acts;

— modernization and improvement of the functional, structural, as well as
constructive interaction of the bodies of the executive, legislative and judicial
authorities of the country, educational and scientific institutions, public organizations,
coordination of their actions in solving the tasks set to foster patriotism;

— educating young people in the spirit of constant readiness to defend their state,
their Fatherland, fulfill their military duty, rational labor activity and the revival of a
full-fledged family life.

The system of patriotic education of adolescents consists of the relevant state
institutions, the regulatory and scientific base of educational, educational, educational
activities, as well as a set of measures to develop patriotic feelings in the younger
generation. It applies to all levels of the educational process, from the family, school,
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institutions of art, culture, sports, and ending with public authorities. The system
provides for the conduct of events of a patriotic orientation both at the regional and
federal levels, in certain groups, and the organization of individual educational work
with a specific person.

The family plays a special role in the system of patriotic education. Since at the
initial stage, it is in the family that the process of upbringing the personality takes place,
the development of patriotism, and later in the school, cultural and educational
institutions, military collectives, in public organizations.

Mass patriotic work is the most important and fundamental element in the system of
patriotic education. It is organized and carried out regularly by state bodies, with the
direct participation of the media, representatives of creative and scientific unions,
youth, and veteran associations.

The system of patriotic education is necessary to ensure that adolescents have an
active life position, promote their inclusion in solving state problems, create conditions
for the formation of nationwide thinking among young people, and the desire to act for
the benefit of the interests of their homeland. It is necessary to prepare young people
for a life in which knowledge and everyday experience will be combined with a
position of civic duty and involvement in the fate of their native Fatherland, personal
interests will unite with public ones.

At the same time, regional goals, objectives and methods of patriotic education of
schoolchildren at the municipal and regional levels, with all their importance and
paramount importance, are located in accordance with and subordination to the goals
and objectives of the long-term strategy for the formation of a system of patriotic
education. This principle also presupposes the coordination and purposefulness of the
work of all state bodies that are involved in the implementation of the Strategy.

The main essence of the entire system is to ensure the greatest possible coverage of
adolescents in the country through existing and newly created means, forms, and
certain methods. The managerial components of the system are necessary to create
appropriate conditions, both at the regional and municipal levels, using not only our
own capabilities, but the resources and reserves of federal authorities, public
associations, and commercial structures. The complementarity of these efforts, certain
steps from top to bottom, are able to organize the effective and rational functioning of
the system as a whole.

The upbringing of patriotic feelings among young people should be systematic,
planned, constant, as well as the main direction at the state level. The system of
instilling patriotism cannot be in its current form. Its changes are due to both the
achievements of the primary tasks of the system of education of patriotism, and the
changes that are taking place in the political, social, economic and other areas of
Russian society, as well as the new requirements of the modern world.

In general, the formation of patriotism as a personality trait is determined both by
the subjective efforts of parents, teachers, public associations and organizations, and
by the objective conditions of the functioning of society — the peculiarities of the state
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structure, the level of political, legal and moral culture of society. At the same time,
patriotism is a significant structural element of the main culture of the individual.
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Abstract. By means of modelling and discourse markers methods, the prototypical
categories and subcategories of the semantic structure of the English pictorial essays
are identified, their language markers — the lexical-semantic groups and lexical-
syntactic constructions specific to the polycode interpretation discourse — are
determined.

Annomayus. C nomowpto Memooos MoOeiupo8arusi U OUCKYPCUBHbIX MAPKEPO8
6blABGJIEHbBL  npomomunudecKue xKamezsopuu u cy61<ameeopuu CeManmu4ecKkoul
CMpPYKmypbl AaHSNIOA3bIYHBIX ICCE€ O np0u3ee()eﬁuﬂx HCUBONUCU, 0np€0€]l€Hbl ux
A3bIKOBbLE MapKepbl — cnet;uquecmte 0151 NOJIUKOO0B020 unmepnpemayuoOrRHO2O
auCKpr(l JeKCUKO-cemarnmuuyeckue cpynnbsl u JIEKCUKO-CUHRmMAKcuuyecKue
KOHCMPYKYUU.

The polycode discourse is characterised not only by a special structure with
embedded pictorial and verbal elements, but also by a specific mechanism of

Vitebsk 2021 141


https://imcvs.profiedu.ru/site/pub?id=37

SECTION 3. LANGUAGE EDUCATION FOR SPECIFIC PROFESSIONAL SKILLS

Interpreting the content it represents. The peculiarity of the mechanism is determined
by the formal and semantic interaction of its heterogeneous components. The
combination of pictorial and verbal elements gives rise to a special kind of complex
texts and specifically determines the process of sense perception.

The research deals with such superstructural components of the English pictorial
essays, identified by means of modelling and discourse markers methods, as the artist’s
biography, the history of the painting creation, the description of the painting and its
interpretation. The first two components mainly include content-factual information,
and the third one — content-conceptual information, revealing the essence of interpreted
meaning of the painting [1]. Each of the superstructural components of the English
pictorial essays breaks down into a series of semantic subcomponents signalled by
specific language markers.

The identified markers indicating the superstructural component artist’s biography
are:

— the subcomponent indication of the artist’s birth place and education (the
language markers are the words and phrases indicating the artist’s birth place and
education, for example, to be born, to come from, to be trained, to learn, to study):
Mary Cassat was born into a wealthy Pittsburgh family but spent much of her youth in
Europe, before returning to America where she studied at the Pennsylvania Academy
of Fine Arts ("Young Woman Sewing in the Garden™. M. Cassatt);

— the subcomponent indication of the artist’s age, years of life and work (the
language markers include direct indication of the artist’s age, years of life and work,
and phrases with the lexical component ‘success’, for example, to achieve success):
Best-loved for his boldly painted self-portraits and powerful triptychs, Max Beckmann
achieved early financial success with his Biblical art, and was elected to the board of
the prestigious Berlin Secession when he was only 26 ("The Beginning".
M. Beckmann);

— the subcomponent indication of the style and its features is signalled with the
phrases indicating the artist’s popularity and stylistic features, for example, to be
famous for, to be associated with, a style: An important contributor to modern art, the
Italian artist Giorgio de Chirico is associated with both Symbolism and Classicism, but
he is probably most famous for developing a particular style known as "Metaphysical
painting" ("The Song of Love". G. Chirico);

— the subcomponent indication of the cultural and historical context (the language
markers are the phrases with the lexical component ‘influence’, for example, to be
influenced by): However, he [Delacroix] was also greatly influenced by Old Masters
like Paolo Veronese and Rubens, as well as more recent painters such as Goya
("Liberty Leading the People”. E. Delacroix);

— the subcomponent description of the artist’s work results is marked with the
verbs with the general meaning ‘to paint’, for example, to paint, to produce paintings,
to paint portraits, to produce drawings: He [Goya] painted official portraits of the king
for a number of different bodies, but not for the king himself ("The Third of May 1808".
F. Goya).
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The identified markers indicating the superstructural component history of the
painting creation are:

— the subcomponent indication of the motive for the painting creation is labelled
with both the phrases with the lexical component ‘result’ and the verbs with the general
meaning ‘to inspire’, for example, to come (about) as a result of, to inspire, fascination
with, to encourage: This painting came about as a result of two main factors. First,
Leger’s service as a stretcher-bearer in the French army during The Great War, which
inspired him to create a type of art that would appeal to all social classes. Second, his
fascination with the world of machines ("The Mechani". F. Leger);

— the subcomponent indication of the painting creation place and time (the
language markers include direct indication of place and time of the painting creation —
usually by means of the adverbial modifiers of place and time respectively): Matisse
painted this picture in the summer of 1912 in the studio attached to his house at Issy-
les-Moulineaux, then a country town a few kilometres south-west of the suburban
fringe of Paris ("Nasturtiums and the Dance". H. Matisse);

— the subcomponent description of the painting creation process is signalled with
the words and phrases indicating the speed of the painting creation and the number of
attempts made, for example, to complete, a sitting, an attempt: "Impression, Sunrise"
Is a slight sketch, almost certainly completed on the spot in a single sitting
("Impression, Sunrise”. C. Monet);

— the subcomponent description of the preparation for the painting creation is
labelled with the nouns, adjectives and verbs with the general meaning ‘to prepare’, for
example: In preparation for it, Picasso did hundreds of drawings and other preparatory
studies, including the charcoal drawing "Nu aux bras levés" and "Head of a Sleeping
Woman" ("Les Demoiselles d’ Avignon". P. Picasso);

— the subcomponent description of the painting ownership history (the language
markers are the phrases indicating the acquisition and transfer of the painting
ownership rights, for example, to sell, to buy, to bequeath): After this, the painting
remained with its creator until 1924, when it was sold to the designer Jacques Doucet
for 25,000 francs ("'Les Demoiselles d’ Avignon". P. Picasso).

The superstructural component description of the painting and its interpretation,
which mainly includes content-conceptual information, breaks down into five semantic
subcomponents — the indication of the painting details; the indication of colours and
shades; the indication of the artist’s techniques; the art critics’ opinions; the pictorial
essay author’s impressions:

— the subcomponent indication of the painting details is marked with the verbs with
the general meaning ‘to show’, for example, to depict, to appear, to show, to illustrate,
to imprint; as well as the adverbs indicating the elements location on the canvas, for
example, in the background, on/to the left, on/to the right, etc.: The picture depicts a
wandering black-skinned woman who lies fast asleep beneath a moonlit starry sky
("The Sleeping Gypsy". H. Rousseau);

— the subcomponent indication of colours and shades is signalled with the words
and phrases of the lexical-thematic group ‘colour’: Sisley captures the moment using a
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silvery palette of blues and greys, thickening the paint for the highlights on the water
("Canal St Martin". A. Sisley) [2, p. 71];

— the subcomponent indication of the artist’s techniques (the language markers are
the words and phrases describing the painting techniques and their features, for
example, a technique, a rhythm, to employ, a brushstroke): Oil paint was applied in
glazes and linear strokes, in imitation of the technique of fifteenth-century German or
Flemish painters ("The Midnight Ride of Paul Revere". G. Wood);

— the subcomponent art critics’ opinions is marked with such introductory phrases
as according to, in the opinion of, as claimed by, as stated by: According to some art
critics, these umbrellas shield their owners not just from the rain, but, also from other
passersby (“Paris Street, Rainy Day". G. Caillebotte);

— the subcomponent pictorial essay author’s impressions is labelled with the words
and phrases that reveal the interpretation of the artist’s possible intention, for example,
to give the impression, a symbol, to symbolize, a meaning, to resolve: Although much
of the content of this masterpiece appears to be resolved, its ultimate meaning remains
obscure ("A Bar at the Folies-Bergere". E. Manet).

Thus, by means of the logical and contextual analyses, the English pictorial essays
prototypical components — the artist’s biography, the history of the painting creation,
the description of the painting and its interpretation, and their language markers — the
lexical-semantic groups and lexical-syntactic constructions specific to the polycode
interpretation discourse — are determined.
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Abstract. Most people think that speaking English is the most important language
skill, but at the same time speaking English is considered to be the most difficult
learning skill. The purpose of this article is to study the application of visual materials
in English teaching. Using the teaching presentation method, we discussed the
feasibility of using visual aids to solve the problems of poor oral English, poor English
expression ability, and lack of English thinking ability. The analysis of the research
results shows that the application of visual materials in the teaching process not only
enriches the teaching techniques, but also provides a new way of thinking for the
teaching and experience of the course.

Almomauuﬂ. B cmamve pacemampueaemcs 3gbd)€Kmu6HOCWIb UCNOIb306AHUA
BU3YANILHLIX ~ Cpedcme Nnpu  00yYeHUuUu NpopeccuoHaIbHO  OPUESHMUPOBAHHOMY
aHZJZMIZCKOMy A3bIKY. Hcnonvzosanue npes’eHmauuL? Nno OCHOBHOU cneyuailbvHocmu
CMYOeHmOo8 NPU3BAHO Peluums npooIemy HU3K020 YPOBHS HABLIKO8 YCIMHO20 00U eHs,
VYMEHUA PASMBLUIAMb U 6blpAINCAMb MbICIU HA AHSTIULICKOM S13bIKe. P€3yflbman’lbl
Uccne006aHus nokassiearom, 4mo NPpUMEHEeHUe HA2NISOHBIX mamepuailos 6 npouyecce
00VUeHUsl He MOJIbKO Oeldem PAa3Ho00PA3ZHbIMU Memoobl 00yUeHUsl, HO U hopmupyem
HOBble NOOX00bL K NPeOCmAasIeHUI0 Y4eOH020 Mamepuada.

Today teaching English is becoming more and more concerned with teaching
English for special purposes (ESP). The change from general English to English for
special purposes brings the advantage that more tangible aims can be defined, and that
student motivation can be increased by presenting obviously relevant materials. The
teaching methods can now emphasise communicative competence rather than dwell on
grammatical competence, since the teacher realises that the ability to construct correct
English sentences does not automatically lead to the ability to communicate.
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Teaching English for special purposes, however, is not without its problems. While
the overall teaching strategies may be similar (i.e. based on an analysis of both
appropriate linguistic items and communicative acts), the teacher will face a number
of particular problems depending on the area of specialisation. These problems seem
to be: (a) deciding on the exact sequencing of linguistic items, and (b) co-ordinating
the teaching of linguistic items with communicative acts. In this article we are
discussing the preparation and presentation of English teaching materials for students
of economics.

Students at universities that train engineering specialists receive on average four
hours of English language a week during the first one-two years of undergraduate
study. Although they have undergone a secondary-school English programme, their
average level at the end of it is rather insufficient, so the task of raising the standard to
one at which they can read English authentic literature in the field of their specialisation
and understand lectures in English appears to be quite challenging.

Since the major discipline is taught in national language (Russian), the students’
knowledge of the subject outstrips their performance in English. The teacher attempts
to remedy this imbalance by providing linguistic items and communicative acts of
obvious relevance to the specialist subject. In our case, a general English course, to
which a layer of specialised lexis may be subsequently added, is not the solution to this
task. After their lack of success in school English courses, the students feel disinclined
towards taking a similar course at university and thus they will not reach the stage at
which a specialised layer may be added. However, they react more positively towards
a course obviously geared to their vocational studies. Here the necessary
communicative acts include explanation, description, definition, deduction, prediction,
generalisation, etc. The linguistic items are presented and graded in a special way, with
those causing the most problems in communication receiving priority. The teacher (in
co-operation with the subject specialist) should provide material which is relevant and
not intellectually insulting.

In general, the aim of the course is to use English to examine and solve problems in
engineering, as it stated by the course Programme in the set of competencies. However,
Engineering and Technology as an academic subject, starts to be taught only at a post-
elementary level. Once again, the English which students have at their disposal initially
is out of balance with the relatively complicated ideas which they want and need to
express. The linguistic skills demanded by the theoretical characteristics of the major
discipline entail the early introduction of certain relatively complex language forms. In
engineering cause-and-effect relationships abound, especially in discussion of
assumptions, predictions, and outcomes forecasting. Consequently, the conditional is
a particularly frequent form. The frequency of the conditionals in texts on engineering
suggests that it should be introduced earlier into the English course for engineering
students than it would be in a general English course.

Comparatives and superlatives are also very frequently used, for example, in the
language of predictions, e.g.: ‘Under high temperatures, average number of defects is
greater than average output’.
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Connectives such as although, whenever, therefore, however, consequently, as soon
as, are needed for the expression of advanced ideas in any subject. The teacher should
bear all the above in mind when selecting and grading material for the lesson.

Apart from their language problems, students may have difficulty in interpreting
visual data which are commonly used in English textbooks on Engineering subjects.
These materials include statistical tables, diagrams, and graphs. Consequently, the
teacher may be called upon to explain not only language phenomena, but the use of
these data in relation to the language. What might seem to be a time-consuming process
can be turned to an advantage. Visual materials can be used as teaching aids. Not only
do the students need practice in ‘reading’ them, but there are other advantages: (a) The
graphs, etc., have an obvious relevance to the language being learnt and to the
theoretical characteristics of the main subject; (b) they have obvious relevance to the
teaching situation: e.g. video frames showing some mechanical process can be used to
illustrate a real situation and elicit meaningful, yet controlled responses; (c) diagrams
make an essential summary of product features and are used by engineers to explain
theory in a simpler form than language. Verbal reasoning has the advantage of
appealing to common sense at every stage, and if the theory is simple, of being the
easiest way of making deductions. It has the disadvantage of being long-winded; even
in slightly complex theories it becomes cumbersome, and, as theories get more
complex, it breaks down completely, in many cases, it is virtually impossible by using
verbal methods to say whether or not a given conclusion is implied by the assumption
of a theory. Geometrical analysis has the advantage of appeal to the eye. Most people
find it easier to comprehend a relation between two things when a “picture” of it is
drawn.

Conversely, these diagrammatic summaries can be expanded into language at a level
of complexity commensurate with the degree of attainment of L2 ability. They can be
used by the teacher as shorthand cues not only to practice structures and sentence
connectives, but also to facilitate the introduction of a wide range of specialised lexis
in realistic situations. They serve as a real stimulus to communication in themselves
and, what is more, can be used to teach the specific language of description, prediction,
explanation, and so on.

It is suggested that different graphs should be used to teach different linguistic
features, in order not to confuse. For example, a graph which compares the velocity of
different gears (and used to teach comparatives) may be of no use when teaching a lot
and a little, since the difference in quantities is insufficient to make the point clearly.
(Also, of course, a piece of visual material as abstract as a graph tends to have less
impact the more often it is used.) Moreover, since the teacher has the job of
familiarising the students with these materials used in an English-language context,
graphs of varying complexity could be introduced. A lesson introducing conditionals
can make use of a relatively simple graph, but a much more complicated graph might
be used in conjunction with a later, or revision lesson. This suggests that teachers
should be prepared to grade these visual materials as carefully as the language they
teach.
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Posters can be either specially drawn or chosen from stock, in particular, those which
include relevant material. On the other hand, the language-teachers’ maps will lose
their realistic impact if they contain illustrative material not normally found on stock
maps.

These aids can be used beyond their limitations: e.g. to try to teach tenses and other
linguistic forms.

We have suggested the use of visual materials in the way outlined above as we have
found that it provides a teaching strategy which helps us to overcome the major ESP
problem of reconciling linguistic, situational, and communicative demands on grading
and presentation. We hope that we have not only succeeded in reiterating the need to
beware of, and integrate, the above factors in an ESP course, but that we have shown
to some extent how it might be done. Although the discussion has necessarily been
limited to the teaching of English to engineering specialists, the teacher of English for
some other special purpose may discover that an analysis of the material used (visual
or otherwise) in the study of the main discipline may help to arrive at a similar solution.
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