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SECTION 1. INDUSTRIAL TECHNOLOGIES AND EQUIPMENT

UDC 7.067

FEATURES OF TYPOGRAPHY IN TRANSLATED
JAPANESE COMICS

OCOBEHHOCTHU TUIIOTI'PA®PUKHU B ITIEPEBOJAHBIX
ANOHCKUX KOMUKCAX

Abramovich N.*, Prasmytskaya M.

Vitebsk State Technological University, Belarus

e-uail: Abramovich@vstu.by”

Aodpamosuu H.A, Ilpacmoiyxaa M.B.

Bumebckuii 2cocyoapcmeennsiii mexuonocuveckuil ynusepcumem, Pecnybonuxa benapyco

Keywords: manga, typeset, optical balance, justification, font composition.
Knroueswvie cnosa: MaHed, e6epcmkKa, onmuyecKkuil 6CZJZCIHC, 6blpaeHUBAHUE,
wpughmosas KOMnO3uyUsl.

Abstract. The analytical study is devoted to the art of layout and the features of font
compositions of graphic Japanese literature, the process of manga translation and
typeset. It has been studied how a font composition is built in a visual-text way of
communication and the adaptation of ideographic writing to alpha-sound writing is
carried out, the layout rules in a text cloud (bubble) are analyzed.

Annomayus. Ananumuueckoe ucciedosanue NOCEAUWEHO UCKYCCMBY BepPCMKU U
0COOEHHOCMAM WPUDMOBHIX KOMNOUYUL 2pAPUUECKOU SNOHCKOL JIUmepamypol,
npoyeccy nepegooa u Habopa maneu. H3yueno, xax cmpoumcs wpugpmosas
Komnosuyus npu 6u3ydjlbHO-meKcmoeom cnocobe 06w;eHuﬂ u ocywecmejiencs
aoanmayus uoeozpagpuiecko2o NUCbMa K aib@ha-38yK080MY NUCbMY, AHAUSUPVIOMCS
npaeuiad KOMNOHKOBKU 6 MEKCMOBOM obnaxe.

The object of the study is the influence of visual balance and optical factors on the
layout of text in the development of graphic products, the subject of the study is manga,
often called "Japanese comics". The purpose of the study is to identify the influence of
optical factors on layout in the visual-text way of communication.

Japanese hieroglyphs are read from top to bottom, while in Latin and Cyrillic the
text is placed horizontally, moreover, in the first case, the volume of text characters is
much smaller. When adapting the text in bubbles to Latin or Cyrillic, certain layout
tasks arise: reading direction, use of punctuation marks, different volumes of alphabetic
characters and hieroglyphs, optical compensation of alphabetic characters in bubbles.

Graphic Japanese literature or manga is part of modern mass communication and is
characterized by the use of a visual-textual method of communication based on the
visualization of information and the reduction of the role of text. Visualization, in this

3 Vitebsk 2022
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case, refers to the widespread use of visual means — drawings, photographs and
videos — for the transfer of information and the solution of certain communication
tasks. Manga occupies an important place in modern Japanese culture, which allows us
to consider it as a special type of media content that integrates lexical and visual
components, which is an integral part of the national communication system. With the
development and wide distribution of Japanese, Chinese and Korean comics, there was
a need to translate this literature into European languages, as a result of which teams
appeared that translate, re-touch and insert text into manga.

The process of creating a good translation is a painstaking work that consists of
several phases. The work process is organized as follows: initially, the Japanese version
of the comic is translated in usual text format. Subsequently, the cleaner handles
foreign digital comics. This is a person whose task is to clean manga pages from
artifacts — unwanted side effects that occur during image processing. In addition, the
cleaner removes foreign sounds that indicate actions and restores the background
behind them. In conclusion, he removes the text from the bubbles — a cloud with the
dialogue of the characters, his/her thoughts, where the text is mainly placed. The main
difficulty of the cleaner's work is that it is necessary to restore the image that was
behind the text. This can be problematic, since some Japanese characters can take up
one third of the entire page (Fig. 1).

Figure 1 — Cleaner work: processed image and original image

Typesetting or lettering is the art of arranging text, drawing letters and setting
different fonts on a page, in which typefaces are emphasized. The typographer inserts
the translation text into the dialogue clouds prepared by the cleaner, and also decorates
the sounds. Since the spelling of eastern characters is fundamentally different from
western ones, typographers have to adapt the translation to the standards of
alphanumeric writing.

Japanese characters are read from top to bottom, while in Latin and Cyrillic the text
is placed horizontally. Therefore, in some cases, if the background allows,
typographers expand the dialog cloud vertically. This is done in order to be able to
place the entire text in the bubble, because one hieroglyph can contain a whole
sentence. A special feature is also that the Japanese read text blocks from right to left.
In most cases, manga authors draw a variety of bubbles, that is, in addition to the usual
rounded ones, there are irregularly shaped clouds, for example, cropped, placed on the
right or left, triangular and others. If we are talking about a standard round bubble, then

Vitebsk 2022 9
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the text will be located in the middle. There is such a thing as the geometric center of
mass, it is that will be the center of the cloud. However, it is worth noting that the
human eye tends to see the compositional center higher than it really is. Thus, when
placed in a cloud of text, it is necessary to insert it slightly above the physical center,
building a visual balance. Also, one of the basic rules is how the text is arranged in the
bubble itself. If the bubble is pulled out, you also need to stretch the area with the text.
In order for the finished cloud to look like the original and remain readable, you need
to find a middle ground between the number of hyphens and the overall shape of the
column with text relative to the cloud. Figure 2(a) shows two text layout options. From
an aesthetic point of view, the option on the right looks smarter. Figure 2(b) shows one
of the most pronounced violations of the composition — the position of the text in the
likeness of a "Christmas tree".

OTHER-

OTHEIRWILE, WISE, WHES

WHEN TOU SROW YOU WILL NoT

TOU GROW UP "7 4 stk eveemnG

TOU CAN EEE 1IN
THIE BEEAUTIFUL

szx rvmsrrne [y R | Y Wt
i SEE EVEETTHING & X BEAUTIFUL WORLD

YOU CAH SEE
TH THIS EE-
AUTIFUL

Figure 2 — Better hyphenated form:
a — use of hyphens; b — torn edge without hyphenation

Breaking down text into phrases should be taken seriously. On the one hand, this is
a way to simplify reading, on the other hand, to place accents. Thus, the transfer of
words to the next line must be done according to the meaning, so that there is a whole
statement on each line. You should also follow the rule: "one bubble — one phrase".

You should pay attention to the font size in general and its size in relation to the
cloud. In this case, book publishing standards are used. The font size must be legible,
no less than 12 points. In addition to this, the height of the font should be equal to the
distance between the test and the frame, as shown in Figure 3.

™,

HE H‘JI‘IM1 é'rm: HUMAN
~THIND ACCOR- <" "HIND ACCOH-
Jnmn TO POPU- )]:nma TO POPU-

/LAR EXPRESSION J\_ LAR EXPRESSION

Figure 3 — The ratio of the size and fields of the cloud

The fundamental rule in type is the rule of punctuation compensation. There are two
terms that fit under the concept of punctuation compensation — these are "hanging
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SECTION 1. INDUSTRIAL TECHNOLOGIES AND EQUIPMENT

punctuation™ and "optical alignment". "Hanging punctuation” occurs when quotation
marks, brackets, bullets are taken out of the dialing line, since punctuation marks have
less weight than letters. However, from the point of view of professional layout, it is
more correct to use the concept of "optical alignment”. It says that punctuation marks
have less weight than letters, however, if certain massive punctuation marks are taken
out completely beyond the line, then this will, on the contrary, attract attention and
serve as an accident. Therefore, punctuation marks are partially taken out of the line.
In typewriter, the issue of compensation is exceptional. The difference is that all the
text in the manga is centered. Therefore, for visual balance and text placement in the
middle, all characters are compensated. It is worth mentioning that punctuation in
Russian and Japanese is also different. You need to translate not only words, but also
pay attention to signs. You should always put punctuation marks at the end of the text
cloud, even if they are not in the Japanese bubble. This makes it more professional
when adapted to another language.

Manga, which uses a combination of graphics and text to convey information, is a
unigue type of content that is very popular and widespread both in Japan and abroad.
Given the graphic and content features, manga occupies a certain niche in graphic and
text communication, as well as among similar media. Thus, manga translation is a full-
fledged art in which you need to learn not only to design complex Japanese stories, but
also to control the reader's perception, placing accents and programming their aesthetic
vision of typography.

References
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UDC 628.3.533.611.6

MODIFICATION OF MINERAL CLAY AND THE
BASIS OF CHITOSAN AND ITS USE IN
WASTEWATER TREATMENT

AND TEXTILE INDUSTRY

Alieva M.T.", Ikhtiyarova G.A., Kholturaeva N.R.

Tashkent State Technical University, Uzbekistan
e-mail: a.mugaddas5854@gmail.com”

Keywords: chitin, chitosan, indigo, organosorbent, spectrophotometer.

Abstract. This article presents the results of sorption of indigo dye used for
purification of textile industry wastewater of Navbahor bentonites modified with
chitosan of the Republic of Uzbekistan.

In recent years, a large amount of waste water has accumulated in industrial
enterprises around the world. Cleaning and returning it to the system is one of the
urgent problems. However, cleaning is a multi-step process that takes a lot of time.
Treatment of industrial wastewater should be carried out taking into account its
composition. Waste treatment methods are divided into: mechanical, chemical,
physico-chemical and biological types, but when they are used together, the method of
wastewater treatment and disposal is called a combined method. The use of this method
Is determined in each specific case by the nature of pollution and the harmful level of
released compounds [1]. One of the methods of chemical cleaning of waste, especially
of the textile industry, is cleaning with the help of various adsorbents [2-3]. In this
work, the organosorbent obtained as a result of modification named of Navbahor
bentonite of the Republic of Uzbekistan with chitosan was used. Industrial wastewater
of textile enterprises was taken as an object. When its composition was studied, it was
found that it consists of various metal ions, dissolved salts and pigment dye residues.

Indigo dye solutions of different concentrations were prepared for this purpose. The
absorbance level of indigo dye was determined on a UV-5100 spectrophotometer at a
wavelength of 315 nm. The obtained results are presented in the following table and
Figure 1, 2.

Table — Dependence of indigo dye adsorption on solution coconcentration

. Amount absorbed | Amount remaining | The absorption
Indigo dye, : : : . !
concentration, mg/l in adsorption in solut.lon after concentra.tlon of
mg/I adsorption, mg/I the solution,%
1 0.961 0.039 96.1
2 1.62 0.38 81.0
5 3.69 1.31 73.8
10 5.23 4.77 52.3
20 7.55 12.45 37.75
30 10.45 19.55 34.84
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Figure 1 — Dependence of indigo dye solution adsorption on solution concentration
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Figure 2 — 1 — BAU adsorbent; 2 — VK+HCI (12 %); 3 — VK+HCI (12 %)+XZ;
4 — WW (waste water)

The results of the obtained analysis show that the amount of adsorption absorption
of indigo dye in the prepared solution with a concentration of 1-30 mg/I decreases from
96.1 % to 34.84 %, that is, its absorption capacity can be seen to decrease as the
concentration increases. The concentration of indigo dye in 20 and 30 mg/I solutions
is almost close, indicating that it has reached its saturation point. In short, it indicates
the possibility of using colored dyes from the composition of textile industrial
wastewater in the sorption of our organosorbents.

References
1. UxtusipoBa, I'. A. Ouucrtka CTOYHBIX BOJI TEKCTHJIHLHOTO MPEANPHUITHS
KOMIIO3UIIMH Ha OCHOBE BEPMHUKYJIUTAa M MOAUDUIMPOBAHHOTO XHTO3aHA [
I'. A. UxTusipora, b. H. Ymapos, /1. C. Ucomutaunora, C. M. Typobmxanos //
Kypuan Komnosunronnsie matepuainsl. — Ne 4, — 2021 — C.116-118.
2. Ikhtiyarova, G. A. OumcTka TEKCTHJIBHBIX CTOYHBIX BOJ BEPMHUKYJIUTOM
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RECYCLING AS A CHEMICAL TECHNOLOGY FOR
PROCESSING POLYMER WASTE

PENUKJIHUHI KAK XUMHNYECKASA TEXHOJIOI'UA
HEPEPABOTKHX IMOJMUMEPHBIX OTXO0O/JOB

Antonova E.L.%, Sytsko V.E.!, Kuzmenkova N.V.2,

Shapovalov V.M., Zotov S.V.?

!Belarusian Trade and Economic University of Consumer Cooperation Gomel, Belarus
?Institute of Mechanics of Metal Polymer Systems named after V.A. Bely of the National
Academy of Sciences of Belarus, Belarus

Anmonoea EJI.}, Coiyxo B.E., Ky3vmenxoea H.B.",

IHlanosanoe B.M 2, 3o0moeé C.B.2

L Benopycckuii mopaoeo-axonomuneckuti yuusepcumem nompebumenscKoli Koonepayuu,
Pecnybnuxa bBenapyco

2 Unemumym mexanuxy MemaniononumMepuolx cucmem umenu B.A. Benozo
Hayuonanvnoii akademuu nayx benapycu, Pecnyoauxa benapyce

Keywords: recycling, polymer waste, modifying additives, composites.
Knroueswie cnosa: peyuxnune, noaumepHole omxoowl, mooupuyupyowue 006asKu,
KOMRO3UMBbL.

Abstract. The problems of recycling polymer waste are associated with the growth
of polymer production and their processing. The problem of recycling polymer waste
generated in solid municipal waste is quite acute. For the efficient recycling of polymer
materials, it is necessary to develop new modifying additives that could ensure the
compatibility of polymer waste in the composite system. Such additives can be used as
special complex concentrates to restore the primary properties of secondary polymer
materials. They include primary and secondary antioxidants, phosphites or
phosphonites, thermal and light stabilizers of phenolic and amine type, neutralizing
active radicals accumulated in the polymer and decomposing peroxide compounds.
Using new types of equipment for recycling polymer materials based on polymer waste,
it is possible to obtain high-quality products with low cost for industry, construction
and agriculture.

The authors propose a hypothesis that the targeted thermal oxidative destruction of
some secondary polymers may be one of the least expensive methods for obtaining
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active functional additives capable of participating in the physicochemical processes
of modifying other secondary polymers and/or their mixtures. In high-molecular
compounds with polar groups, there are significant reserves for the manifestation of
physicochemical activity. A decrease in the molecular weight of polymers could
increase reserves, forming new active centers for inter- and intramolecular interactions.
This can and should be used by creating conditions for obtaining stable compositions
consisting of oligomeric fractions, the degree of activity of which is sufficient to
manifest the desired effect. Based on the proposed idea, new methods of regulated
recycling of secondary polymers could provide new chemical products with high
competitiveness in the markets [1].

Due to the growing production of polymer materials in the world, there is a problem
of recycling polymer waste, which is a threat to environmental pollution. The volume
of polymer waste in Europe is increasing by almost 30 % per year and for every
European resident their annual accumulation is approximately 20 kg. To a greater
extent, this is due to the specifics of polymer materials that do not undergo rotting and
corrosion for a long time, since they decompose extremely slowly under natural
conditions and are practically not exposed to micrographs, being a serious source of
environmental pollution. [2].

Particularly acute is the problem of recycling and disposal of polymer waste
generated in municipal solid waste, a significant part of which in many countries is not
used for further processing. Most of the polyethylene and polypropylene film waste
generated in the municipal sector is heavily polluted and consists of polymers that have
undergone destructive changes, which significantly complicates their processing, and
In most cases their processing is economically impractical. Another factor constraining
the widespread use of polymer wastes, especially heterogeneous ones, is their low
entropy of mixing, which does not provide thermodynamic compatibility for most
polymers. As a result, when composites are formed on their basis, fibrillation of
components is observed. In addition, polymer waste is often formed in solid household
waste in the form of osprey, which also does not contribute to the effectiveness of their
use in polymer materials technology. The limiting factor of the widespread use of
polyolefin waste in the production of products is the occurrence of oxidative processes
in them, which can have a significant impact on the change in the structure and
properties of the materials obtained. At the same time, the ability of thermoplastic
polymer materials to be repeatedly processed without significant deterioration of their
properties is one of their advantages. At the same time, polymer waste can be a valuable
raw material that replaces primary polymer materials in a number of positions [3].

In general, recycling of polymer waste is determined by three main aspects:

e The organizational and legal aspect, where the most important is the organization
of collection and sorting of household waste, as well as legislative acts that stimulate
work with waste disposal, both for the population and for industrial enterprises.

e Technical and technological aspect, including hardware and technological
support of the recycling process and improvement of the properties of products based
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on waste. This is one of the main directions in the use of waste polymer materials,
especially heterogeneous, which are inherent in MSW. At the same time, in order to
obtain functional products with acceptable performance characteristics from them, it is
necessary to develop specialized additives that ensure the compatibility of the
components of the mixture and the formation of a homogeneous structure of the final
product.

e Ecological and economic aspect is presented by the selection of an assortment
of products from secondary raw materials for its rational use in various areas of the
national economy, reduction of the cost of secondary raw materials and ensuring
environmental safety [4].

In the field of polymer waste recycling, an important document is signed in October
2018 of the Global Agreement on Combating Plastic Pollution. In addition to the
refusal to use non-recyclable, disposable and redundant packaging, the existing
agreement clearly states the need to introduce innovations that would ensure the safe
use of packaging and its recycling by 2025, as well as the expansion of the use of
secondary polymers in production [5]. This requires scientific research, primarily in
the field of polymer materials science, which will be aimed at increasing the ability of
secondary polymers to recover. At the same time, the ability to recover determines the
possibility of using polymer waste in production practice. Despite a number of studies
in this direction, there is no holistic solution to this problem. In particular, this is typical
for polymer waste generated in municipal solid waste, which is due to the lack of sorted
polymer materials, their contamination and reduced mechanical and technological
characteristics. For more efficient creation of multicomponent polymer systems using
secondary polymers, it is necessary to:

e develop modifiers to improve the compatibility of thermoplastic waste, while
compatibility should be understood as the ability of two or more polymers to be
processed into a single material with properties acceptable for a particular use;

e improve the processes of combining polymer waste with modifying additives
during agglomeration and granulation, especially in mixed compositions;

e investigate the features of the performance of the components of mixtures during
repeated processing for purposeful regulation of the resistance of the material to
thermal, oxidative and mechanical-chemical destruction;

o develop a methodology and analysis of polymer waste generation for reasonable
use in the creation of new and improved composites with the best recyclability and
mechanical properties;

e create and improve specialized energy-saving processing equipment taking into
account the technological features of the preparation and processing of polymer waste.

Solving these problems will make it possible to create new promising multi-
component polymer systems based on secondary polymer raw materials. Together with
new types of equipment for recycling polymer materials, conditions will be created for
the effective disposal of polymer waste and the production of high-quality products
based on them with an attractive price for the consumer and reliable work in various
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sectors of the national economy, as well as solving issues related to environmental
protection.

Thus, the most important task in obtaining technically valuable polymer raw
materials from polymer waste is the selection of additives that affect the compatibility
of polymer components in the composite system and its operational properties. An
equally important task is the creation of specialized energy-saving processing
equipment aimed at improving the efficiency of the preparation of polymer waste into
secondary polymer raw materials. This will contribute to the economy of primary
polymer materials, as well as the preservation of hydrocarbon raw materials for its
production. This will ensure the improvement of the environmental situation in the
country.
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Abstract. Complex-formation of copperier ions with immobilize nitrazine yellow has
been investigated for elaboration of method of solid-phase spectrophotometric
determination of ions Cu?* in natural objects. Optimal conditions of immobilization
and complex-formation have been determined.

AHHomal/;u}l. H3yqu Komnjiekc 06pa306aHuﬂ UOHOB8 MeOU C UMMOOUTUZ0EAHHBIM
HUMPA3UHOBLIM — JiceimblM Ol pa3pabomku  Memoouxu  meepooghazno2o
CﬂéKMqubOWlOMempulieCKOZO onpedeﬂeﬂuﬂ meou 8 UCKYCCMBEHHbLIX  CMECAX,
umumupyroujux pedilbrHble 0bvexkmul. Hauioenwt onmumalbHble yciosus
uMM06quu3auuu U Komnjekc 06pa306aHuﬂ.

It is known, that the current level of rapid development of industry and technology,
pollution of environmental objects with various substances, including heavy and toxic
metals require the development of highly sensitive and expressive analytical methods
that allow determining their micro quantities. The accumulation of heavy and toxic
metals in living organisms, exceeding the permissible limit (MAC) when passing
through water, air, food and other objects, can cause various diseases. In particular,
some metals and their compounds are toxic if they exceed the MAC. Therefore, the
development of sensitive, economical, selective methods for the determination of trace
elements of certain metals in various objects is an urgent task today.

In this work, to implement a new spectrophotometric method that meets modern
requirements, we chose the optimal conditions for the formation of a complex of
metals, in particular, copper and nickel with 2.4-dinitro-azo-1 disodium salt. -naphthol-
3.6-disulfosylate. (nitrazonium yellow) and on its basis to develop methods for
determining physical-and-chemical properties of these metals.

The results of the experiment were obtained on an optical spectrophotometer, and
the concentration of the reagents was studied on a photo colorimeter (KFK-2). The
dependence of the optical density of the complex compound on the acidity of the
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medium, equal to the optimal pH = 3.5-4.5, was studied, and a universal buffer solution
was chosen as the optimal buffer solution.

In our work, it was found that the test method gives unique complex compounds by
choosing the optimal conditions for creating and carrying out the reaction under
optimal conditions. In order to determine the optimal conditions and increase the
selectivity of the reactions, we studied the dependence of the optical density on various
factors. The results of the reaction of some metal ions with sodium salt reagent
(nitrazonium yellow) 2.4-dinitro-azo-1-naphthol-3.6-disulfoxylate are presented in the

table.

Table 1 — Results of the reaction of some metal ions with the disodium salt

(nitrazonium gel) reagent of 2.4-dinitro-azo-1-naphthol-3.6-disulfoacid

: A solution of
I The solution of
The initial the reagent the complex
. color of the gen pH formed by the pH
Ne | Cation . complex with : . .
cation o environment | reagent with | environment
: metal ions in o
solution water metal ions in
ethyl alcohol
1 Zn colorless does not pH=3 does not pH=3
change change
2 Cu the apostle light green pH=2 light inky color pH=2
3 Cd colorless plnkgglsg)rberry pH=7 KH3apau pH=7
. pale pink _ pale pink _
4 Co pink precipitate pH=2 precipitate pH=2
ink-colored _ o B
5 Hg colorless orecipitate pH=2 light inky color pH=2
does not light
6 Pb colorless pH=2 yellow(less pH=7
change X
sediment)
7 Al colorless does not pH=3 does not pH=5
change change
8 Mg colorless orange color pH=10 orange color pH=9
9 Mn colorless | light pink color pH=7 light pink color pH=7
does not _ _
10 K colorless change pH=5 raspberry color pH=5
N dark white
11 Sb colorless dark Wh".[e pink pH=7 pink pH=7
precipitate .
precipitate
12 Ni green red raspberry pH=2 red raspberry pH=2
color color
13 Ca colorless does not pH=4 does not pH=4
change change

In conclusion, based on the obtained results, the fact that metal ions form a colored
complex with the reagent is the basis for creating a test method.

Vitebsk 2022

19



EDUCATION AND SCIENCE IN THE 215t CENTURY

References

1. MagatoB, 0. A. CopOUHOHHO-CIEKTPOCKOIMYECKOE OMNpe/ieieHue HOHOB
mapranna (1) uMMoOMIIM30BaHHBIM aNKM3aPUH-3 ~-METUJIAMUHO N, N-TIMYKCYCHOM
kucioroi / FO. A. Magnatos, C. b. Paxumos, b. P. Hopmaros, 3. A. CmanoBa //
VY30ekckuii Xumudeckui xypHai. — Tamkent. — 2021. - T. 2. — C. 70-77.

2. Tamxues, XK. H. PazpaboTka criekTpo)OTOMETPpHUECKUX METOI0B OIMpPEICICHHUS
nonoB meau(ll), muuka(ll) u prytu(ll) HOBBIM a3opeareHTOM Ha OCHOBE
mupuauHa [ K. H. Tamkues // Jlucc... Ha cOMCKaHWE YICHOH CTENEHU JOKTOpa
dunocodpun (PhD) xum. Hayk. — Tamkent. — 2019. — C. 120.

UDC 621:620.22

COMPOSITE MATERIALS: TYPES AND
PRODUCTION METHODS

KOMHOO3UIIUOHHBIE MATEPUAJIbI: BUJbI U
CIIOCOBbBI IPOU3BOACTBA

Katovich A.V.

Vitebsk State Technological University, Belarus

e-mail: anton.kotovich97@gmail.com

Komoeuu A.B.

Bumebckuii 2cocyoapcmeennsiii mexunonocuveckuil ynusepcumem, Pecnybonuxa benapyco

Keywords: composite material, composite, matrix, filler, structure.
Knroueswie cnoea. KOM?ZOS’ML;MOHHblZZ mamepudail, Komno3um, mampuuya,
HanoaHumesb, CmpyKmypa.

Abstract. In this article the areas of application of composite materials were
considered, the types of composite materials depending on the material of the matrix
and the type of reinforcing element were shown. Examples of the most popular
materials of the matrix and reinforcing element for each type of composite materials
are given. The main stages and methods of composite materials production are briefly
described.

Annomayusi. B Oamnoul cmamve ObLIU paccmMompenvl 001aCmu NPUMEHEeHUs.
KOMNO3UYUOHHBIX Mamepualos, NOKA3AHbl 8UObI KOMNO3UYUOHHbLIX Mamepualos 6
sasucumocmu  om mamepuaila manpuysbl U 8uoa apmupyrouieco djlemermada.
IIpuseoenvl npumepvi Hauboiee NONYIAPHBLIX MAMEPUATLO8 MAMPUYDBL U APMUDVIOUE20
DNleMeHma O KaAdHCO020 6Uod KOMNO3UYUOHHBIX Manmepuaios. Kpamko ONUCAaHsbl
OCHOBHbIE YMAanbl U Memoobl np0u360()cm6a KOMNO3UYUOHHBIX MAMEPUATIOB.

Nowadays composite materials are one of the most demanded materials in many
industries. They are most widespread in the construction industry, shipbuilding, aircraft
construction, automotive industry, as well as in the production of friction and
antifriction parts due to the unique combination of properties, possibility of their
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modernization, as well as the variety of composite materials, which allows choosing
the best option for specific operating conditions.

Composite materials (composites) represent a matrix, metallic or nonmetallic, in
which reinforcing elements are located in a certain way [1].

According to the structure composite materials are divided into three main groups:
dispersion-strengthened, fibrous and layered. In dispersion-strengthened composites
the reinforcing elements are fine powders introduced into the matrix. In fiber
composites both separate strands and ribbons, harnesses, fabrics, nonwoven materials
can act as reinforcing agents. Layered composites are obtained by pressing or rolling
heterogeneous materials [1, 2].

Various ferrous and non-ferrous metals are used as a metal matrix. Various
combinations in layered metal composites lead to a significant change in the
characteristics of the composite compared to the use of a single metal. For example, it
Is possible to significantly vary the composite's thermal conductivity value and its
strength [3-7]. In composites with a nonmetallic matrix, various organic and inorganic
polymers, ceramics, and other materials can act as a matrix. In most cases
thermoplastics and reactoplastics such as epoxy, phenol-formaldehyde, urea-
formaldehyde resin and high-temperature, polyester resins, liquid glass, polyamide
resin are used as binders.

Powders of various oxides, carbides, nitrides and borides, which are used to improve
the strength, thermal and other characteristics of the resulting composite material, are
a reinforcing element in dispersion-strengthened composites with a metal matrix [8, 9].
In the case of non-metallic matrix organic and inorganic substances are used as
reinforcing agents, for example, wood flour, graphite, talcum, etc. In fiber composites,
the reinforcing material may be individual yarns as well as ribbons, harnesses, fabrics,
nonwoven materials, fiber and needle-punched mats of various materials, such as
carbon nanomaterials, glass fiber, straw of various agricultural plants [1, 8, 10, 11].

In general, the process of obtaining a multicomponent material with a polymer
matrix and a fiber reinforcing component can be divided into the following
components: 1) preparation of the reinforcing material; 2) preparation of the binder; 3)
impregnation of the filler with the binder; 4) molding; 5) curing; 6) removal of excess;
7) quality control.

At the moment, the most popular methods of obtaining composite materials are: the
contact molding method, sputtering, molding with an elastic diaphragm, winding
method, pultrusion (continuous product manufacturing process), pressing, RTM
method (Resin Transfer Moulding) [12, 13].
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Abstract. The article presents the results of a study of the content of man-made
products of cullet in ceramic products. As a result of the conducted research, the
possibility of using man-made products of cullet in the production of ceramic materials
has been found and the main values of the Aggregate grading, the percentage of cullet
in the composition of the ceramic mass have been determined, the main problems of a
technological and environmental nature have been identified.

Rational use of natural resources is currently gaining special importance. The
solution of this urgent national economic problem involves the development of
effective waste-free technologies through the integrated use of raw materials, which
simultaneously leads to the elimination of huge environmental damage caused by waste
storage facilities. One of the ways to solve this problem is to develop technologies for
obtaining building materials based on the use of solid waste, including the use of cullet.

Glass is a solid amorphous material obtained during the supercooling of the melt.
Conventionally, the compositions of glasses are expressed as the sum of the oxides of
the elements included in them and these glasses are called oxide. All glasses from
which containers are made belong to the oxide, since the main oxide is silicon oxide
Si0O,. The main components of container glass are SiO,, CaO and Na;O; in small
quantities, these glasses should contain A1,0; and MgO, which favorably affect the
basic properties of the glasses. The content of MgO in glass can be increased to 3.0-
3.5 %, and A1,03 to 3-5 %. In some types of container glass, a relatively small amount
of Fe203 may be present. Glass containers obtained from semi-white and greenish
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glass may contain from 0.15 to 0.3 % and above Fe,Os. In addition, a significant part
of wine and beer bottles, as well as mineral water bottles, are made of painted glass, in
which the content of iron oxides is practically unlimited and can be in the range of 1.5—
2.5 %. For painting, up to 2.0-2.5 % MnO is introduced into such glass. Typical
compositions of such glasses are presented in Table 1.

Container cullet (cullet) is a hard-to-recycle waste that is not exposed to water,
atmospheric phenomena (precipitation, solar radiation, temperature changes) and does
not collapse under the influence of organic, mineral and biologically active organisms
[1, 2].

Table 1 — Typical compositions of cullet

Al,Os+
Fe,Os3, %
Grade of glass N : s |Ca0 + MgO,| Nay0O + 0
(OST 21-51-82) | >0 ¥ (”;‘;';gg‘g % K, % | 0%
max)
BT-1 7215 (25x1(0.1)| 11%1.3 141 0.5
(colorless)
PT-1 + + + +
(semiwhite) 71422 | 321(0.5) 11£1.3 14209 0.4
PT-2 17132 |25:1(05)| 11:13 | 148209 0.4
(for semiautomatic)
ZT-1(green) |703z3[4z15(0.8)| 11*13 | 143209 0.3
KT-1 71122 33:13(05) 11:13 | 143209 0.3
(brawn)

The cullet uncontaminated (excluding the fight of the glass of cathode ray tubes and
fluorescent lamps) consists of the following components: SiO, — 72.5 %; Al,O; —
2.5 %; MgO — 2.5 %; CaO — 7 %; Na,O — 15.5 %. Aggregate grading of cullet is
presented in Table 2.

Table 2 — Aggregate grading of cullet

Mesh screen R40/3 on STB I1SO 565 Total solid on mesh sieve, %
180 0-0.5
106 0-30.0
63 50-90.0
40 70-100.0

Recently, research has been conducted in a number of industrialized countries on the
use of glass waste in the manufacture of building and facing bricks. At the same time,
the composition of the mixtures included cullet, slag, ceramics, stone or a battle of
baked bricks; plastic clay, finely ground cullet or liquid glass were used as a bundle
[3]. Also, the cullet is successfully used as an additive in the manufacture of bricks
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without making special requirements for its quality. When replacing 50 % of the clay
with a cullet, the brick firing temperature can be lowered from 1170 °C to 900 °C. At
the same time, the furnace performance increases by ~ 30 %. High-quality bricks are
obtained from a mixture: cullet — 30 %, brick waste 60 % and clay — 10 %. Such bricks
have a high resistance to weather influences and are suitable for use as facing materials.

Currently, Obolsky Ceramic Plant plans to expand the product range by producing
ceramic building mixes using man-made products of industry and the fuel and energy
complex [4].

To investigate the possibility of using cullet and glass powder in the production of
ceramic bricks as high-temperature additives (melts), a formulation and composition
of raw materials based on clays from the local Zapolye deposit have been developed.
Experimental samples of ceramic masses have been prepared and manufactured to
conduct research on the physical and mechanical properties of ceramic materials using
additives based on glass, glass powder. The samples were made in the form of bricks
(65%x30%15) mm and cylinders with a diameter of 30 mm and a height of 30—40 mm by
manually stuffing plastic mass into metal molds. These samples were used to study the
main physical and chemical characteristics: water absorption, compressive and
bending strength.

The results obtained for determining the basic physicochemical properties of
building ceramics samples are shown in Table 3.

Table 3 — Physicochemical properties of pieces building ceramic

Percentage of cullet
0 2.5 5 7.5 10
Water absorption, % 15.67 15.97 15.94 | 15.50 15.10
Compressive strength, MPa 28.00 28.71 | 2471 | 31.68 | 25.50
Transverse strength, MPa 12.18 10.82 10.98 11.32 12.79

Properties

Studies of the physical and mechanical properties of prototypes of construction and
clinker ceramics using cullet additives carried out at Obolsky Ceramic Plant have
shown the possibility of using these wastes as an additive in the manufacture of
building materials. It is determined that the produced samples comply with the
requirements of STB 1160-99. Based on the conducted research, recommendations
have been developed for the use of an additive based on the cullet, glass powder used
as an additive to improve the physicochemical properties of construction ceramics
products, there should be at least 5 % over 100 % of the composition of the ceramic
mass. The main problems of a technological and environmental nature have also been
identified, which will be solved during further research and implementation activities.
The fraction of glass entering for processing should be no more than 2 mm. Grinding
and addition to the ceramic mass should be carried out in closed chambers. The interval
between drying and firing in the same furnace is unacceptable.
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Knwoueswvie cnosa. mpuxKomaositc, XJIO0NOK, WEJNK, MEeXHoJlocudecKkue napamenipul,
moJjiyura, NOBEPXHOCMHAA NJIOMHOCMYb, 06’b€MHa}l NnJ1OMHOCMb.

Abstract. The study and expansion of the technological capabilities of modern
knitting machines, the development of new models of knitted fabric from local raw
materials on the above machines and the subsequent expansion of the range of
knitwear with improved consumer properties is an urgent task today. The article
presents the results of the analysis of the technological parameters of patterned knitted
fabrics, developed for the effective use of local raw materials and those made from silk
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and cotton yarn. The samples of investigated cotton-silk knitted fabric were produced
on a Mayer knitting machine.

AHHomauwz. Hsyqelme u pacuwupernue mexHoaI0cUUYeCKux B803MOICHOCmEU
COBPEMEHHBIX MPUKOMAINCHBIX MAULUH, pa3pa60mka HOBbIX MoOoeell mpuxkomasica u3
MECMHO2O0 Cblpbsi HA BbIUWEYKA3ZAHHBIX MAWUHAX U nocvzedy;ou;ee pacuiuperue
accopmumerma npuxKomdadsiCHblX uzoenut ¢ YAYHULEHRbIMU nompe6umefzbc1<wwu
ceoucmeamu, A6aAemcs aKmyaJZbHOﬁ 3a0auell Ha ce200HAWHUL OeHb. B cmambe
npueedeﬂbz pesyiomamysl AaAHAIU3A MEXHOIOCUUYECKUX napamempos pUCyHudamoslx
MPUKOMAINCHBIX NOJIONMEH, pa3pa60maHHblx C Yéejivio 3¢¢€Kmu6HOZO UCNnoJlb306aHUA
MECNIHO2O Cblpbsl U U32OMOBJTEHHbIX U3 WenKoeou u XJZOI’lllam06yMa9fCHOIZ NPASICU.
06pa374bl MCJzeOyeszx XJIONKOBO-ULE/IKOBBLX ~ MPUKOMAINCHBIX  NOJIOMEH OvbLIU
8bIPAOOMAHBL HA MPUKOMANCHOU Mawune Mayer.

The production of linen and lightweight knitwear made from cotton yarn in
combination with natural fibers, namely natural silk, helps to improve consumer
properties, such as breathability, hygroscopicity, as well as hygienic properties, which
allows their use in regions with a hot climate [1, 2].

Studying and expanding the technological capabilities of modern knitting machines,
developing new knitting patterns from local raw materials on the above machines and
subsequently expanding the range of knitted products with improved consumer
properties are an urgent problem today. In order to expand the range of knitted fabrics
and to study the effect of the size of the pattern on the technological parameters and
the physical-and-mechanical properties of the patterned cotton-silk knitted fabrics on
the Mayer 18 gauge double circular knitting machine, 5 variants of patterned cotton-
silk knitted fabrics were developed, varying the size of the pattern on the surface of the
canvas. The pattern on the surface of the canvas is formed by knitting an elastic series
against the background of smooth weaving. Cotton yarn with a linear density of 25 tex
and silk yarn with a linear density of 14.3 tex were used as raw materials. The structure
of a new structured cotton-silk knitted fabric is presented in Fig. 1 [3].

,\/.\ ...

s ’(
|M|M Mg i agi'

Figure 1 — New structured cotton-silk knitted fabric:
here: 1 — suprem loops formed from cotton thread;
2 — rib loops formed from silk thread; 3 — transferred loops

Based on the results of the analysis, technological parameters such as the loop step,
the height of the loop row, the horizontal and vertical density, the length of the thread
in the loop are determined. An analysis of the results of studies conducted by many
scientists showed that a decrease in the surface density of knitted fabric wear is the
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least dangerous for its strength properties, since the absolute value of the strength of
knitted fabric is high, during operation, the products are subjected to loads not
exceeding 20 % of breaking [4-5].

The decrease in surface density causes damage to the hygienic and heat-shielding
properties of the canvas. Therefore, it seems rational to introduce an indicator that
would simultaneously characterize both the material consumption of the canvas and its
qualitative indicators [6]. Since knitwear is a three-dimensional structure characterized
by length, width and thickness, the lightness of this structure should be determined not
by a two-dimensional criterion (surface density), but by three-dimensional (volume
density).

The surface density of the proposed variants for cotton-silk patterned knitted fabric
varies from 110.2 to 139.1 g/m?, the lowest surface density in variant IV of knitted
fabric is 110.2 g/m2. The volume density of the patterned cotton-silk knitted fabric
variants from 237 to 358.8 mg/sm?3, the lowest volume density for variant V of knitted
fabrics is 237 mg/sm?3. The results of the study showed that the volume density of the
developed fabrics of cotton-silk patterned knitted fabric is less compared to the basic
fabric (variant I), (Figure 2).

400 0.6
s g 300 358.8 05 g
= %1)300 024 0.4 0.4 E
= .5 250 275.5 Ty
22900 03 5
5.8 50 -2
= o —
2 2 100 139.1 02 2
== 0.1
ZE 50 ’
0 0

I II 111 v A\
Variants

m Fabric thickness T. mm
Surface density Ms, gr/m?
Volume density &, mg/sm?

Figure 2 — Histogram of changes in thickness, surface and volume density
of cotton-silk patterned knitted fabrics

If the surface density of the base knitting sample is Ms=122 g/m? and the thickness
T=0.34 mm, its volume density is §=358.8 mg/sm?.
In this case, the absolute volumetric litheness indicators of the canvases compared

to the base sample will be as follows (Fig.2):

AS =& —& =3588-270=88,8mg/sm" (I1 opt.)

Here: A8 — absolute volumetric lightness, mg/sm?; b — is the volume density of the
base sample, mg/sm?; § — is the volume density of the base sample, mg/sm?;

The relative lightness of the developed patterns of cotton-silk patterned knitted
fabrics is as follows:
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o 270
0=(01-—)-100% =(1—-——-—-)-100% =25 % Il opt.
(1-)1009% =(1- 2 -100% = 25 % (I opt)

b

As can be seen from Fig. 2, 3 the smallest consumption of raw materials in the
developed cotton-silk patterned knitted fabrics is required for variant V of knitted
fabric, i.e. the volume density of this knitted fabric is the smallest compared to other
variants. Reducing the consumption of raw materials in the development of variants I,
I11, 1V, V of cotton-silk patterned knitted fabrics is achieved by reducing the number
of rib. knitting loops, since the rapport of cotton-silk patterned knitted fabrics consists
of supreme and rib. loops.

180
160
140
120
100
80
60
40
20
0 0

121,8

34
25 16 23

I I I v v
Variants
—o—Absolute volume density lightness A8, mg/sm3
——Related volume densitv lichtness 6. %o

Figure 3 — Graphic lines changes absolute volumetric lightness and relative
lightness of cotton-silk patterned knitted fabrics

Absolute and related volume density
lightness

In conclusion, it can be noted that by changing the size of the pattern on the surface
of the cotton-silk patterned knitted fabrics, it is possible to obtain knitwear with desired
properties and reduced material consumption.

The developed fabrics of pattern cotton-silk knitted fabrics can be successfully used
in the manufacture of lightweight upper products and children's assortment.

References

1. Mycaes, H. UccnenoBanue TEXHOJOTUYECKUX MAPaMETPOB XJIOMKO-IIEIKOBOTO
tpukotaxka / H. Mycaes, . Typaues, M. M. Mykumos // BBK 1 A28. — 2019. —
C. 53.

2. Musayev, N. M. Technology of pattern knitted fabrics produced from cotton and
silk threads / N. M. Musayev, G. X. Gulyayeva, M. M. Mugimov // Textile Journal
of Uzbekistan. —2020. — T. 9. — Ne 1. — C. 63-609.

3. MycaeB, H. M. Pa3paboTka HOBBIX BHJOB PHCYHYATOro0 TpUKOTaxa /
H. M. Mycaes, b. Mamukos, M. M. Mykumos // Advances in Science and
Technology. — 2019. — C. 59-60.

4. Mycae, H. M. HccnegoBaHue TEXHONOTHYECKUX TMapaMeTpOB PHUCYH-
Y4aToro XJomko-menkoBoro tpukotaxka / H. M. Mycaes, I'. X. Tynsesa,
M. M. MykumoB // Universum: texuudeckue Hayku. — 2022, — Ne 9-2 (102). —
C. 42-46.

Vitebsk 2022 29




EDUCATION AND SCIENCE IN THE 215t CENTURY

5. MycaeB, H. M. MHccrenmoBanue CBOWCTB HOBBIX CTPYKTYp TpHKOTaxa [
H. M. Mycaes, I'. X. I'ynseBa, M. M. Mykumos // VI3BecTusi BHICIIUX y4€OHBIX
3aBeaeHUi. TexHomorus yerkoi mpompinuieHHOCTH. — 2020. — T. 47. — No 1. —
C. 55-58.

6. lycroB, KO. C. OCHOBBI TEKCTUIHHOIO MAaTEPHAIIOBEACHUS . y4yeOHOE MOCOo-
oue. — MockBa, MI'TY um. A. H. Koceiruna. 2007. — 302 c.

UDC 677.025

STUDY OF PHYSICAL-MECHANICAL INDICATORS
OF NEW PATTERN KNITTED FABRICS

NCCIHUEAOBAHUE ®PUZUKO-MEXAHUYECKHUX
IMMOKA3ATEJE HOBBIX PUCYHYATHIX
TPUKOTAXHBIX ITOJOTEH

Musaev N.M.”, Mukimov M.M.

Tashkent Institute of Textile and Light Industry, Uzbekistan

e-mail: differ1505@mail.ru”

Mycaee H.M.”, Mykumos M.M.

Tawxenmcerkul uHcmumym MeKCMUIbHOU U 1e2KOU NPOMbBIULIEHHOCNU, y35€KMCI’I’lClH

Keywords: physical and mechanical properties, breaking load, tensile elongation,
air permeability, deformation.

Knroueswvie cnoesa. qbus'uKo-MexaHuqu}cue ceoﬁcmea, NpoO4YHOCNb HA pa3pble,
VOIUHeHUe, 8030YX0ONPOHULAEMOCTb, Oepopmaysl.

Abstract. Today, the textile, clothing and knitting industry is one of the strategically
important and rapidly developing sectors of the national economy. Using the
technological capabilities of modern double-loop needle knitting machines, the
physical and mechanical properties of the newly constructed cotton-silk knitted fabric
on the basis of local raw materials were studied. As a result of research work, the
range of cotton-silk knitted fabrics and products with high quality and low consumption
of raw materials has been expanded.

Aimomauuﬂ. Ceeoousa mexKcmuibHaA, weeunast u mpuxKomadsiCHas
NPOMbBLUUTIEHHOCMU ABAIOMCA OOHUMU U3 cmpamecudecku BAadJiCHbIX U OUHAMUYHO
paseuearoumuxcs ompaCﬂeﬁ HCZpOOHOZO Xo3a1cmaa. C UCnoilb3oeaHuem
MEXHON02UUECKUX B03MOINCHOCEU COBPEMEHHDLX Oeyxgl)OHmyprlx GA3ATIbHBIX MAUWUH
uccneo08ambl quSUKO-Me)CCZHu'{eCKue CBOUCMBA XTIONKOBO-UIETKOBO20 mpuxkomasica Ha
OCHOBe MeCmHO20 Cbipbsi. B pesyromame nayuno-ucciredosamenbckoi pabomol
pacuiuper accopmumennlt XjlIOnKoeo-uejaKkoeo02o mpuxkomasica u uzoenutl ¢ 6blCOKUM
Kadyecmeom u HUSKuUmM pacxodom CblpbAl.

Expanding the range of knitted fabrics, making full use of the technological
capabilities of knitting machines, improving the quality of knitted fabrics without
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increasing of raw materials is one of the most pressing issues facing scientists in the
textile industry today. Efficient production of knitted fabrics from local raw materials
has led to the production of knitted fabrics with low consumption of raw materials, as
well as air permeability, hygroscopicity, permeability, as well as low elongation, high
shape retention properties.

As a result, in order to expand the range of knitted products in the future, the
importance of producing cotton-silk knitted fabrics that can meet consumer
requirements, low consumption of raw materials, high hygienic, durability and shape
retention properties were increased. The structure of a new structured cotton-silk
knitted fabric is presented in Fig. 1 [1-3].

Cotton-silk knitwear was produced on a modern double-needle knitting machine.
Cotton-silk knitted fabric samples were used as raw materials for cotton yarn with a
linear density of 25 tex, as well as spun silk yarn with a linear density of 14.3 tex [4—
6].

The effect of the rapport on the new structure of cotton-silk knitted fabrics, as well
as changes in the proportions of cotton and spun silk yarn in the fabric, its physical and
mechanical properties. According to the conditions and function of targeted use of
knitted fabrics, the structure of knitted fabrics is carried out by describing their physical
and mechanical properties.

I' 3 5 7 9 111345 1719 21 23 25 27

Figure 1 — Graphic record cotton-silk knitted fabric

The physical and mechanical properties of the produced cotton-silk knitted fabrics
were tested on modern equipment available in the test laboratory "CentexUz" [7, 8].

The physical and mechanical properties of the newly structured cotton-silk knitted
fabric samples were compared with the option | base fabric made from 100% raw
cotton.

One of the characteristics of knitwear that creates a comfortable environment for
consumers when using knitted products is air permeability.

The air permeability values of the cotton-silk knitted fabric samples were determined
on the AR-360 SM air permeability detector at a pressure of 20C 1 atm per
sm?3/sm? sec.

The air permeability of the new structured cotton-silk knitted fabric varied from
290.5 to 386.0 sm®/sm?-sec. Option | has a minimum air permeability of
Vitebsk 2022 31
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290.5 sm3/sm?-sec., while option VI has a maximum air permeability of 56 % cotton
and 44% spun silk 386.0 sm3/sm?-sec. The air permeability of the newly tested cotton-
silk knitted fabric samples tested meets the requirements of the international standard
for lightweight top knitwear.

For all knitted fabrics and products, mechanical properties are recognized, including
strength, toughness, elongation at break, abrasion resistance and shape retention.

The effect of changes in the amount of silk yarn spun as a raw material and raw
material on its breaking strength and elongation at break was studied in the newly
structured cotton-silk knitwear samples. The tensile strength and elongation at break
were determined using the AG-1 dynamometer. The tensile strength index of the new
structured cotton-silk knitted fabric samples ranged from 95N to 123N in height and
from 86N to 105N in width (Fig. 2).

120 123

103 107 109

Tensile strength R. N

To height To width
[ oIl =l 01V mV mVI

Options

Figure 2 — Histogram of the tensile strength change in the width and height
of the new structured cotton-silk knitted fabric samples

The breaking strength index along the height of option Il was recorded as the lowest
95N value, and the maximum breaking strength value was recorded in option IV. The
tensile strength index for the width of the knitted fabric was 86N in option Il, and the
maximum tensile strength value was recorded in option IV.

The cotton-silk knitted fabric samples produced meet the standard requirements
based on the tensile strength indicators, as the standard requirement in all samples was
not less than 80N. The shape retention feature is one of the important indicators for
light top knitted fabrics and products. Shape preservation properties also include the
elongation index of the tissue at rupture. During the effect of the tensile strength of the
fabric, an increase in length, i.e. elongation, occurs, which represents the elongation at
break and is expressed in millimeters.

The elongation at break ranged from 83 % to 99 % in height and from 99 % to
130 % in width in the samples.

The analysis of the elongation at break of the newly structured cotton-silk knitwear
showed that an increase in the amount of silk yarn in the fabric, as well as a decrease
in the number of rib loop in the fabric report, could reduce the elongation at break. The
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cotton-silk knitted fabric samples produced have elongation at break, as well as
elongation at 6N in accordance with the requirements of groups Il and IlI.

The proportion of longitudinal deformation of the experimental cotton-silk knitted
fabric samples ranged from 87% to 93 % along the length, and the proportion of
backward deformation across the width varied from 90 % to 95 %.

The introduction represents a reduction in the size of the fabric under the influence
of heat and moisture. As a result of the penetration of the fabric, the products may
shrink, distorting the shape of clothing parts. The introductory values of the newly
structured cotton-silk knitted fabric samples ranged from + 2 % to + 6 % in length and
from + 2 % to + 5 % in width (Fig. 2).

From the results of the analysis of physical and mechanical properties of the
proposed new structure of cotton-silk knitted fabric can be concluded that due to the
use of spun silk yarn in the fabric, as well as changes in the structure of knitted fabric,
the tensile strength, air permeability, re-deformation, abrasion resistance indicators
increased. Also, the elongation, permeability, and hygroscopicity of the knitted fabric
at rupture decreased compared to the basic fabric performance.

As a result of research work, the range of cotton-silk knitted fabrics and products
with high quality and low consumption of raw materials has been expanded.
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Abstract. The aim of this research is the development of technology of fabrics
manufacturing using Nega-Stat® P210 and yarns containing stainless steel fiber
Bekinox® and a comparative assessment of their shielding effect in order to be able to
use them to create screens that protect against electromagnetic radiation. As an object
of research, samples of experimental fabrics of different compositions and two-layer
package formed from the experimental fabric were used. As a result of the tests, the
influence of a combination of two types of electrically conductive components in the
warp and weft on the shielding ability of fabrics and their packages was determined.

Annomayus. Llenvio pabomwl aensemces pazpabomka mexHono2Uil npou3eo0cmea
mKauell, 8 CmpyKmype KOmopou UCHOAb3YIOMCs yeaepoOHonoausguptvle Humu Nega-
Stat® P210 u npsaoca, codepacawas cmanvhvie 6onokna Bekinox®, a makoce
CPABHUMENbHASL  OYEHKA UX  IKPAHUpyrowe2o oOelcmeus 011  onpeoenenus
B6O3MOICHOCNU UX UCNOJTb306AHUSL NpPU CO30aHUU IKpaHoes, sawuiaroiux om
8030elicmeusl INNEKMPOMACHUMHO20 U3TTYHUEHUA. B kauecmee obvexma ucciredosamnutl
UCnoJib3oeaiucsyb 05pa3l4bl ONbIMHBIX MKAHel PA3HO2cO0 cocmasa u aeyxwzoﬁnbze
naxkemol, CQOPMUPOBAHHblE U3 ONBIMHOU mMKaHu. B pe3yrbmame ucnvlmarnuil
onpedeﬂeHo GIUAHUE couemaHusl 06)/)(? 68U006 3ﬂekmponpoeodﬂmux KOMNOHEHN OB 6
OCHO6€ U YMKE HA IKPAHUPYIOULYIO CnOCcoOHOCMb MKAHel U UX NAKemos.

One of the promising methods for developing electromagnetic shielding systems is
the use of fabrics with high conductivity. The advantages of textile screens are their
flexibility, lower consumption of metals, breathability, lightness and the possibility of
obtaining a variety of structures that provide a given set of required properties.

Reducing the specific electrical resistance of fabrics is achieved in several ways: by
applying coatings of metals, metal oxides and other conductive materials and by
introducing electrically conductive yarns into the structure of fabrics.
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Most often, yarns containing metals such as stainless steel or copper are used as a
conductive component. Such fabrics, in addition to the shielding effect, are
characterized by high antistatic properties, which, however, appear only when products
made from them are grounded.

Among other types of conductive yarn, the Nega-Stat® P210 offered by Barnet is of
interest. Nega-Stat® P210 neutralizes the surface charges on the base material by
induction and dissipates the charge by conduction through grounding. The screening
effect of fabrics with this type of yarns has not been studied.

The aims of this research were the development of technology of fabrics
manufacturing using Nega-Stat® P210 and stainless steel fiber Bekinox® and a
comparative assessment of their shielding effect. The influence of a combination of
two types of electrically conductive components in the warp and weft in the
composition of the fabric was also determined.

For the research 3 samples of 2/2 twill weave fabrics were produced in which
electrically conductive yarns were arranged in the form of a square grid of different
sizes. Two types of conductive yarns were used:

— yarn Nega-Stat® P210 twisted with cotton yarn,

— blended yarn 20 tex x2 (10 % Bekinox®, 90 % Polyester).

Electrically conductive yarns were introduced into the base fabric, in the warp and
weft of which cotton yarn 25 tex x 2 was used.

The manufacturing of experimental fabric samples was carried out on a shuttleless
weaving loom STB-2-175. In the case of fabric density 17.4 threads/10 cm in warp and
18.0 threads/10 cm in weft, the basis weight of the test fabric samples was about
180 g/m?. Structures of two experimental fabric samples are presented in Figure 1.

a b
Figure 1 — Structures of experimental fabric samples:
a —yarn Nega-Stat® P210 in warp and weft,

b — blended yarn with 10 % fibers Bekinox in warp
and yarn Nega-Stat® P210 in weft
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The loom-state fabric was subjected to tests to determine the electromagnetic
properties. The determination of the reflection and transmission coefficients was
carried out in the frequency range from 0.7 to 17 GHz.

As aresult of the research, it was found that fabrics containing only Nega-Stat® P210
as a conductive component do not have a significant shielding effect. However, when
combining Nega-Stat® P210 and yarn with 10 % Bekinox® in the fabric structure a
sufficiently high shielding effect is achieved.

In the frequency range from 0.7 to 2.5 GHz the transmission coefficients is in the
range from 15 to 20 dB. For two layers of fabric the transmission coefficient in the
range from 1 to 5 GHz is reduced to 20-30 dB. Significant values of the reflection
coefficient (more than 10 dB) are observed in the range from 10 to 13 GHz when the
fabric is folded into 2 layers.

For comparison, it can be noted that fabrics with a similar content folded into 2 layers
were characterized by a close value of the reflection coefficient and a 5 dB lower value
of the transmission coefficient in the indicated ranges.

The results obtained are the basis for the design of fabrics and packages of materials
for shielding electromagnetic radiation.

UDC 004.77: 7.012
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Abstract. The paper examines the types of online stores, their specifics, as well as
ergonomic features. The selection of the most preferred sites of online stores and the
comparative characteristics of objects according to functional and aesthetic
indications were made.

Annomayus. B pabome uzyuenvi 6udvl unmepHem-mazasuHos, ux cneyupuxa, a
makodice  dpeoHomuueckue  ocobenHocmu.  llpouszseden  6vliOOp  Hauboee
npeénoumumeﬂbelx camos uUHmepHemn Maca3uHoe6 u CpasHUmMeNbHAA
xapakmepucmuka 00beKmos no qbyHKuMOHaJZbelM uacmemudecCKum nOKAs3aHuAM.
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In the modern world, online sales are becoming one of the most affordable and
easiest ways to buy and receive any kind of goods. Against the background of the
situation taking place in the world with coronavirus infection, the position of online
stores has further strengthened. In conditions of fierce competition for buyers, such
resources are trying to increase their attractiveness to customers. This may manifest
itself in a greater emphasis on the quality of the service provided, the level of feedback,
faster and better delivery, and the design of the site itself. Therefore, understanding the
structure and compositional structure of the pages of an online store's website can be a
significant help in the future practical activities of any designer.

The purpose of the work is to study the features of the compositional formation of
the pages of online stores; the tasks are the following: to identify the classification; to
analyze the ergonomics and composition of the main page of the sites; to perform a
comparative characteristic of the compositional formation of the pages of websites and
online stores.

Based on the tasks set, having performed an analysis of literary sources, without
taking into account specific features, such as types of sales or other types of division,
in general, the current classification of online stores can be presented in the following
form:

— mass-market online stores that have no specific specifics and are aimed at a large
number of inexpensive goods;

— narrowly focused online stores that sell only certain types of goods: sports
equipment, clothing stores, etc.

— online storefronts that use the site to display their products and rarely involve
online purchases, for example, jewelry auto brands;

— online auctions that do not have a permanent set of goods and are engaged in
selling lots to users who can offer the highest price.

The following ergonomic guidelines can be distinguished when designing websites:
the principle of internal and external, the presence of empty space, the hierarchy of the
information structure of the site pages, the presence of a clear columnar, modular,
collage or any other grid, a clear allocation of the main target elements, effective and
aesthetic work with typography. It is important to pay attention to longer work with the
user, their return to the resource, retention and promotion of the product among other
users.

The face of any website is its main page, its content. Since the most profitable stores
at the moment are stores with a wide list of products, such as the flagship of online
commerce "Amazon", the fast-growing "Ailexpress"”, which gives customers a low
price and a wide range, and a store based in the CIS countries, "Wildberries".

The analysis of the main pages of the websites of the online stores under
consideration was carried out (Figure 1). The following analysis elements are
highlighted in color: red — photo-video material, yellow — text information of the first
order, light yellow - text information of the second order, blue — numerical information,
discounts, stock prices.
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Figure 1 — Home page: a — "Amazon", b — "Aliexpress", ¢ — "Wildberries"

Having performed a comparative characteristic of the compositional formation, it
was found that the Amazon home page maintains a certain visual rigor and is made
according to a standard 12-column grid, all the main cards are made in the same size
and style, which allows the visitor to decide for himself what is more important for
him. The product photos are well chosen, the presence of two lines of text with the
content of the visual block and its category. There is no information about prices or
discounts on the page and there is a slider that talks about the features of the company
and its achievements. It is made in the shape of a circle, which helps to defuse and
weaken the severity of square photos with straight, visually sharp corners. The same
role is served by a simple vector illustration made in warm colors, together with the
colors of the header and the basement of the site, the design of the main page copies
the color scheme of the store's logo.

AliExpress immediately turns the main page into a virtual counter, with endless
scrolling of goods. A large area is allocated along the borders from the main content,
which subjectively is not the best solution due to the small size used on the page.
Visually, the site corresponds to a 12-columnar grid, but at the same time it is violated
by the specific location of differently sized cards and information blocks. The structure
of the page itself can be visually divided into 2-2.5 information blocks without much
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difficulty: a standard banner with information about discounts and temporary offers, a
catalog of categories and an offer to register or log into an existing account.

The website of the Wildberries online store, which has several analog stores on the
territory of the Republic of Belarus, has a minimalistic methodological solution. The
first block is a large banner advertising discounts and new products integrated into a
triple slider. This is followed by a block of product cards, combined under the general
feature "Sales hits". The main page ends with a large list of brands that the online store
cooperates with or that can be purchased on it. A significant visual and compositional
element of the site is its header, this can be judged based on its larger size relative to
the rest of the site content. At the same time, the header itself is made relatively
minimalistic, in the brand colors, as well as the footer. The emphasis on design here is
more on the visual part. The text information on the cards is completely removed,
except for the price and rating, allowing the user not to be distracted by additional
information.

Based on the research work carried out, it can be said that most marketplace sites,
when working with users, pay attention not to design methods or basic ergonomic
requirements, but to marketing. Among the sites under consideration, the most high-
quality from an ergonomic point of view is the site of the Wildberries store, this is due
to the attention of developers to the design of pages. Amazon and AliExpress have
weak and poor-quality page design, but this is compensated by working with the
audience and marketing. It can also be concluded that the design and ergonomics
potential of all such sites is limited by default, due to the fact that they should be
sufficiently simple and understandable to any user, so as not to scare them away, avoid
too complex compositional solutions and textual information, while providing
sufficient data to attract a buyer and persuade to make a purchase.
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Abstract. The paper presents influence of the location of electrically conductive
components, namely Bekinox fibers, in workwear fabric samples on their antistatic
properties. The analysis of the obtained results of the specific surface electrical
resistance with a normalized and predictable value obtained by the model described
earlier was carried out. It has been determined that the model used makes it possible
to predict the specific surface electrical resistance of fabrics with sufficient accuracy
for practical purposes, however, the choice of the location of the antistatic yarns in the
fabric should be carried out taking into account its subsequent use.

Annomayusi. B pabome 0bvi10 onpedeneno eausHue pacnoiodiCeHus Npsdcu ¢
cooepoicanuem cmanvHulx 6010koH BEKINOX 6 obpazyax mraneii ons cneyooedxrcovt Ha
ux awmucmamuveckue ceoicmea. Ilposeden cpasnumenvuwlll aHAIU3 NOTYUEHHBIX
pesyiomamoes y()eﬂbnoeo NO6EPXHOCMHO20 JJIeKnpu4ecKozco Conpomueenus
00pa3yo8 ¢ HOPMUPYEMBIM U NPOSHO3UPYEMbIM 3HAYEHUeM NPU PACNON0NCEHUU
AHMUCMAMUYECKUX HUmeu mojibko 600.lb ymKa u 6 guoe cemxu. YCWlaHOBJZeHO, umo
ucnojbsyema MoO0enb  no380Jisem nPOcHO3Upo6ambs yaeﬂbHoe NnOBEPXHOCNIHOE
dlleKmpuvdecKkoe conpomuejleHue mKaueln ¢ 00CmamoyHou O npakmuieckKux I/}@JZ@IZ
mo4YHoCcmbio, OOHAKO 8bl60p mecma pacnojlOdNCerHuA AHMUCMamuyecKkolu HuUmu 6
mMKAaHu Cﬂedyem ocyuecmeJiAinib C y4eniom ee noczzedyiou;eeo UCNOJIb3O6AHUAL.

At present, industrial development and the emergence of ever new branches of
production impose such requirements on textile materials that natural fibers with their
properties are no longer able to satisfy. One of them was to develop textiles with
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desired properties that are necessary in specific areas of human activity. The ability of
textiles to change their properties in the direction necessary for a person turned out to
be very important.

Now the development of electrically conductive textiles for technical applications is
becoming more and more widespread. The most preferred technology of antistatic
fabrics production is the fabrics manufacturing with electrically conductive yarns
containing fibers Bekinox.

Fibers Bekinox are stainless steel wire pieces. These fibers are blended with other
types of fibers to obtain yarn with antistatic properties. The distribution of the charge
occurs due to the structure of the yarns and the fabric of them. The charge instantly
“spreads” over the “cells” of the fabrics forming a closed circuit as a result of which it
decreases to a non-hazardous value for a person.

The following requirements are imposed on electrical conductors: low density, high
specific physical and mechanical characteristics, the possibility of a wide variety of
electrical characteristics, resistance to aggressive environment, high adhesion to
binders, low thermal coefficient of linear expansion [1].

Requirements for overalls for protection against static electricity are given in
standard GOST 12.4.124-83. In accordance with this standard, the specific surface
electrical resistance for materials used for workwear should not exceed 10 Ohm. This
fabrics sample property is determined according to standard GOST 19616-74. It should
be noted that antistatic yarns provide a discharge of static electricity accumulated on
overalls by creating a continuous conductive circuit that must be grounded. However,
the standard does not contain requirements for the content and location of the
electrically conductive component in the test sample.

In the article [2], a model is proposed that describes the influence of the percentage
of steel fibers Bekinox £ (%) on the decimal logarithm of this indicator:

4
lg(ps) =47 +057 O

This formula was obtained for fabrics produced on the base of 2/2 twill fabric of
warp cotton yarns 25 tex X 2 and wefts blended (cotton/flax) yarn 25 tex x 2. When
developing model (1) authors used experimental data obtained for fabric samples in the
structure of which antistatic yarns were arranged in the form of stripes along the weft
and in the form of a grid. In this regard, it is of interest to determine the influence of
the location of the yarn containing electrically conductive components in fabrics on the
fabric antistatic properties.

To determine the effect of the location of the electrically conductive component on
the specific surface resistance and its deviation from the predicted value, samples were
produced on the basis of a 2/2 twill weave fabric using yarn 20 tex % 2 of the following
composition: 90 % polyester fiber, 10 % Bekinox. The samples are characterized by
an approximately equal content of steel fibers in the fabric, they can be divided into 2
groups:

— samples with the location of the electrically conductive component only in weft
with distance between antistatic yarns 0.5 cm;
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— samples with the location of the electrically conductive component in the form

ofagridof 1 x 1 cm.

The specific surface electrical resistance of fabric samples in the form of rectangular
fabric strips 100 x 200 mm in size was determined on the IESTP-2 device under the
conditions of the Testing Center of VSTU.

The results of tests of prototype fabrics with Bekinox fibers in comparison with the
results of calculations using formula (1) are presented in Table 1.

Experimental fabrics can be considered as antistatic textiles, the studied samples
have specific surface electrical resistance less than 107 Ohm.

Table 1 — Test results for samples containing antistatic fiber

Location of antistatic yarns Weft Grid (warp and weft)
in the fabric
Distance between antistatic 5 10
yarns, mm
Estimated value of Bekinox 0.46 0.47
fiber content, %
Specimen orientation Along the | Alongthe | Alongthe | Along the
during testing warp weft warp weft
Predicted value, Ohm 7.36-10% 7.17-10%
Average value, Ohm 8.85-10* 1.30-10° 1.72-10° 1.96-10°
Maximum value, Ohm 2.37-10° 2.37-10° 1.85-10° 2.64-10°
Minimum value, Ohm 2.37-10% 2.50-10% 3.56-10% 9.89-10%

The international standard GOST EN 1149-1-2018 “Occupational safety standards
system. Special protective clothing. Electrostatic properties. Part 1. Test method for
measurement of surface resistivity” (EN 1149-1:1995) points out that the applied
method gives a discrepancy between the measurement results between different testing
laboratories up to 10 times, that is up to 1 order. In this regard, the differences between
the actual and predicted value can be considered acceptable. However, for a sample
with antistatic yarns arranged in one direction, the difference between the obtained and
predicted value for the weft is noticeably greater than for the warp. In the case of the
sample in which the electrically conductive components are arranged in a grid pattern
for both warp and weft, the actual values and the values obtained by formula (1) is
quite close. The predicted value for both samples is lower than the actual value.

The scatter in the values of the specific surface electrical resistance for samples
containing an electrically conductive component only in warp is within order 1 for the
warp and weft. For samples with a grid, the spread of values exceeds order 1, both in
the warp and in the weft.

Analyzing the obtained results, we can conclude that the location of antistatic yarns
in samples containing an equal amount of electrically conductive components affects
the specific surface electrical resistance. Mesh-shaped samples are isotropic; however,
the best performance is obtained by a sample with an arrangement of electrically

42 Vitebsk 2022



SECTION 1. INDUSTRIAL TECHNOLOGIES AND EQUIPMENT

conductive components only in one direction. The measured values of specific surface
electrical resistance of this sample are lower in the warp than those in the weft.

Thus, the obtained model (1) makes it possible to predict the specific surface
electrical resistance of fabrics with sufficient accuracy for practical purposes, however,
the choice of the location of the antistatic yarns in the fabric should be carried out
taking into account its subsequent use.

References

1. CanoxuukoB, C. B. [lepcneKTUBHOCTh MOJYy4YEHUS U TPUMEHEHHUS DIIEKTPO-
IPOBOJAIINX TeKCTUIBHBIX MaTtepuasoB / C. B. Canoxuukos, B. B. Cadonos //
@du3nka BOJOKHHCTBIX MAaTEpHUAJOB: CTPYKTypa, CBOWCTBA, HAyKOEMKHE
texHosioruu u Mmatepuansl (SMARTEX). —2018. — Ne 1. — C. 229-232.

2. Poixun, JI. b. Omnpenenenue BnusHHA BOJOKOH Bekinox Ha yaenbHOe
MMOBEPXHOCTHOE AJIEKTpUueckoe compotuBieHue tkane / JI. Bb. Poixnuh,
. U. KserkoBckuii // BectHuk BuTEOCKOro ToCyJIapCTBEHHOTO TEXHOJO-
rudeckoro ynusepcuteta. — 2021. — No 2 (41). — C. 74-78.

Vitebsk 2022 43



EDUCATION AND SCIENCE IN THE 215t CENTURY

SECTION 2. SOCIAL AND ECONOMIC PROBLEMS OF EDUCATION
AND SCIENCE DEVELOPMENT IN THE 218 CENTURY

UDC 338.2; JEL Classification: 014

STUDY OF DIGITAL TRANSFORMATION OF
CHINEESE ENTERPRISES

UCCIEJOBAHUE IU®POBOWM TPAHC®OPMAIIUHU
KUTAUCKHUX NNPEANNPUATHUHU

Aliakseyeva A.", LI Yanxia

Vitebsk State Technological University, Belarus

e-mail: alekseeva@vstu.by”

Anexceeea E.A.”, JTH Anuvca

Bumebckuii 2cocyoapcmeennsiii mexunonocuveckuil ynusepcumem, Pecnyonuxa benapyco

Keywords: digital transformation of enterprises, digitized information, technology
upgrading.

Kntouesvie cnosa: yughposas mpancghopmayus npeonpusmuii, oyugposanHasi
ungopmayus, MooepHU3ayUs MexHoI0Ul.

Abstract. This article presents the results of a study of the process of digital
transformation of Chinese enterprises. A review of the literature on the problem under
study and China's results in the World Digital Competitiveness Ranking is given. An
analysis of the state of development of digital transformation was carried out on the
example of 30 Chinese enterprises. The analysis of the maturity of the digital
transformation of Chinese enterprises was carried out in two dimensions: the basis of
digital transformation and the process of digital transformation. Recommendations to
further increase the level of digitalization of Chinese enterprises have been developed.

Annomayusi. B OauHoll cmambe npeocmasienvl pe3yibmamvl UCCIe008AHUS
npoyecca yugposoi mpancgopmayuu xumatickux npeonpusmuil. Ilpuseden 0630p
JUMEPAMYPHLIX UCMOYHUKOS8 NO UccledyeMoll npobieme u pe3yiomamos Kumas 6
Muposom petimunece yugposoli KowkypeHmocnocooHocmu. IIpogeden ananusz
cocmosiHusl pazeumus yugposou mpancopmayuu Ha npumepe 30 Kumauckux
npeonpusmut. Auanuz  3perocmu  Yugposou  mpaunchopmayuu - KUMAUCKUux
Npeonpusimutl NPo8eodeH no 08YM U3MEPEHUIM. OCHO8A YUPposol mpauncghopmayuu u
npoyecc  yugposou  mpancopmayuu. Pazpabomanvl  pexomenoayuu - 0us
OanbHelue20 NoBbILUEHUS YPOBHS YUPPOosU3aAYUU KUMAUCKUX NPEONPUSMULL.

Digitalization is the basic premise and important foundation for Chinese enterprises
to realize intelligence, and also an important way to achieve high-quality development
of Chinese enterprises. In order to have a comprehensive and clear understanding of
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the digital transformation of Chinese enterprises, this paper studies the current situation
and problems of the digital transformation of Chinese enterprises in the new era.

In the understanding of Chinese scientists, digital economy is an economic stage,
next after the agricultural and industrial, which leads to a large-scale transformation of
the economy and to a change in the mode of production of human society, the
restructuring industrial relations, reorganization economic structure and lifestyle
changes. At the G20 Hangzhou Summit in 2016, China called for the signing of the
G20 Initiative for digital economic development and cooperation. In 2017, a report on
the work of the Chinese government proposed to "promote digital economy to boost
China's growth and ushering in a new innovative era of a growing digital economy."
China is not overly focused on digital economy research, but pragmatically and
effectively integrates it with the real economy [1].

The essence of digital economy lies in digitization, which takes digitized
information as the key resource and uses information and communication technology
to realize the digitization of exchanges, cooperation and transactions, and finally
promotes the progress and development of economy and society.

Digital competitiveness is gaining more and more attention as a source of
competitive advantage at the business and national economies levels. Digital economy
performance is a matter of national strategies for achieving economic growth and
socioeconomic development. Widely accepted instruments for reporting progress in
these areas have been recently developed, including the IMD World Digital
Competitiveness Ranking, produced by the IMD World Competitiveness Center,
measures the capacity and readiness of 63 economies to adopt and explore digital
technologies as a key driver for economic transformation in business, government and
wider society. Over the period 2018-2022, China is gradually improving its position
in the rankings in all components (Knowledge, Technology, Future readiness) [2].

With China's economy entering the stage of medium-speed and high-quality growth,
the digitalization and intelligent transformation of enterprises has become an inevitable
choice for industrial reform and economic growth.

Digital development will greatly change the way Chinese companies interact with
companies from other countries. Relying on modern information and communication
technology, the business cooperation and experience exchange between the two will
be more efficient, thus driving the digital development of the whole industry and even
the entire national economy, finally promoting the high-quality development of China's
real economy, and realizing the smooth transformation and upgrading of the economy.

The scale of investment in informatization and digitalization of Chinese enterprises
is gradually increasing, among which hardware investment accounts for the largest
proportion. Since the "13th Five-Year Plan", Chinese enterprises have been increasing
their input in the field of informatization and digitalization. Among the three types of
input in hardware, software and IT services, hardware construction investment
accounts for the largest proportion, accounting for 38.7 % of the total investment in
2017.
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The current situation and problems of digital transformation of Chinese enterprises
were analyzed: the actual need, development foundation and predicament of the digital
transformation of Chinese enterprises, analysis on the digital transformation of Chinese
enterprises were covered. In order to more intuitively show the development status of
digital transformation of Chinese enterprises, we selected 30 enterprises to analyze the
maturity of digital transformation of Chinese enterprises from the two dimensions of
digital transformation foundation and digital transformation process. In terms of the
progress of digital transformation, the assignment method is adopted, and the top-level
design, digital transformation of management foundation, business layout and other
aspects are selected to measure.

Statistics show that among the 30 enterprises in digital transformation, energy
enterprises and manufacturing enterprises account for a relatively high proportion,
accounting for 77 % of the whole. In terms of distribution, energy enterprises show a
funnel-shaped distribution, and the overall digitization process is relatively high.
Manufacturing enterprises present an hourglass distribution, indicating that the
digitization process presents a ladder division.

On the basis of management, most enterprises have realized the importance of
technology upgrading, among which 76.7 % enterprises have begun to deploy the new
generation of technology, and generated 55 benchmarking cases of digital
transformation; 63.3 % of enterprises believe that organizational form is very important
to digital transformation, of which 46.7% have carried out active layout. Among them,
forming a cross-department digital transformation team is the choice of most
enterprises; only 50 % of enterprises put forward the construction of digital talents, and
only 36.7 % of them made positive corresponding. In the construction of digital culture,
most enterprises have not formed a clear concept, only less than 30 % of enterprises
put forward a clear idea of the construction of digital culture.

In terms of business layout, most enterprises have upgraded the traditional operation
mode through digital technology, and 83.3 % of them have made a comprehensive
layout. 63.3 % of enterprises believe that digital transformation can help them conduct
better group management and control, and 40 % of enterprises have made initial
achievements; 63.3 % believe that digital transformation can optimize business
processes and improve efficiency. However, the majority of enterprises are still in the
pilot stage, and only 13.3 % of enterprises believe that it has brought significant
benefits. In terms of financial benefits, only 10 % of companies believe that the digital
transformation brings a clear financial benefit.

Small and medium-sized enterprises (SMEs) in China are the largest and most
dynamic group of enterprises and form an important base of China’s real economy. For
the medium and long-term development of SMEs and ensure their competitiveness, it
Is essential to understand their needs for digital transformation. The main difficulties
of digital transformation of SMEs in China include: the lack of transformation
capabilities for SMEs, which makes them "incapable of transformation™; the lack of
compatibility between SMEs (conditions for own development) and digital
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transformation; no guarantees for the digital transformation of SMEs, which leads to a
decrease in their motivation [3].

In the information age, many Chinese enterprises have only completed the
informatization of some key links, which makes them need to start many links from
scratch when promoting the digital transformation. Digital transformation requires a
large number of technical and complex digital talents. The serious shortage of highly
skilled personnel is an important bottleneck restricting the transformation and
development of Chinese enterprises [4].

In order to further improve the digitization level of Chinese enterprises, this study
puts forward the following five suggestions: First, support data sharing with digital
infrastructure construction. On the one hand, China should strengthen the construction
of enterprise network facilities, improve the level of infrastructure interconnection and
modern services; On the other hand, we attach importance to data sharing across
industries, departments, platforms and links. Second, digital management is
strengthened by digital system application. On the one hand, we should make use of
the new Internet technology and new application to transform enterprises in all
directions, from all angles and through all chains. On the other hand, we should
gradually improve the digital management and operation of Chinese enterprises. Third,
give play to the guiding and supporting role of government and trade associations.
Through the overall planning of the government and the active intervention of industry
associations, it provides a good and relaxed external environment for the digital
transformation of Chinese enterprises. Fourth, digital talent training to improve the
digital literacy of employees. On the one hand, Chinese enterprises can adopt the
combination of internal training and external recruitment to strengthen the construction
of digital talent team; On the other hand, relevant departments should strengthen the
training of talents in the field of digital technology. Fifth, build and optimize digital
value chain by digital platform. Through building a powerful digital platform, it will
help Chinese enterprises deal with their core businesses more efficiently, and truly
realize the intelligent, convenient and low-cost operation of Chinese enterprises.
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Abstract. Foreign economic flows of goods and services are not only the main source
of foreign exchange resources in the country but also an important factor in economic
stability. At the same time these flows are largely depend on external factors, such as
closed borders, the existence of economic sanctions, financial interdependence
between countries, etc. The article analyzes the features of the implementation of the
main foreign economic operations of the Republic of Belarus from 2014 to the first half
of 2022. The analysis is based on data from the National Statistical Committee and the
National Bank of the Republic of Belarus.

Aimomauuﬂ. Buewmnesxkonomuueckue nomoku moeapoe u yciyz eblCmynaroni ons
CmMpaHsbl HE MOJIbKO UCMOYHUKOM NONOJIHEHUS 8AIIOMHbLIX PECYPCO8, HO U A6JIAIONICA
BAINCHBIM gbakmopom SKOHOMUYecKkou cmabunbHocmu. B mo oice epems omu nomokKu
60 MHO2OM 3A6UCAM O 6HEUIHUX gbalcmopoe, makKkux Kak saKkpsimole cpaHuysl, Hajaiudue
OKOHOMUYECKUX CaHKuuﬁ, qbuHchoeaﬂ 63AUMO3A68UCUMOCTb Mef)fC‘()y cmpaHamu u ()p.
B cmamve pPaAccmompeHrbsl ocobennocmu ocyuiecmenenHusl 3KCNOpnHo-UMnopniHslx
onepayuti Pecnyoiuxu Benapyco 3a nepuoo ¢ 2014 no nepgoe nonyeooue 2022 2o0a.
Ananuz nposeden Ha Oauuvix Hayuonanvnoco 6anxa u Hayuouanbro2o
cmamucmudecKko2o Komumema Pecny6ﬂul<u Eeﬂapbe.

The Republic of Belarus is an active participant in international trade, the main
element of which is export-import operations with goods and services. The importance
of foreign economic transactions with goods and services is due to the fact that, on the
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one hand, export earnings are a source of investment and the main source of foreign
exchange earnings. On the other hand, enterprises engaged in export-import operations
are large taxpayers, providing a significant replenishment of the country's budget.

At the same time, export and import flows of goods and services between countries
have a double benefit: for exporting countries, this is a profitable investment, and
additional income for importing countries. In addition, effective foreign trade develops
social infrastructure, increases demand in the labor market, and provides the population
with the imported necessary goods.

During the period 2014-2021, there is an increase in the export of goods of the
Republic of Belarus until 2020. The decrease in export volumes in 2020 because of the
closure of borders between countries due to COVID-19 pandemic which led to a break
in the logistics and transport chains for the supply of goods. The fall in exports of goods
in 2020 in the Republic Belarus amounted to 11.4 % compared to 2019. However, in
2021, exports of goods increased by 36.7 % compared to the previous year and
amounted to $39.9 billion [1].

The commodity structure of Belarusian exports includes more than 1,000
commodity items. At the same time, the top 5 goods exported from Belarus form almost
70 % of the total exports of the country. The one of the most important export positions
iIs still occupied by oil and refined products, as well as mineral products. However, in
recent years, the commodity structure of exports has changed. In 2015, mineral
products occupied almost a third of the export of goods, but in 2021 their share
decreased to 13.3 % [2]. The reason for this decline is the introduction in 2020 of
economic sanctions by European countries. A slight decrease is also typical for the
export of products of the chemical industry (from 21.3 % in 2015 to 19.7 % in 2021).
But not only the sale of oil products and potash fertilizers determine the trends of
Belarusian foreign trade. During the analyzed period, the export of machinery,
equipment and vehicles, as well as food products and agricultural raw materials,
increased.

According to the Ministry of Foreign Affairs of the Republic of Belarus, the export
of Belarusian goods in 2021 is delivered to the markets of 174 states. At the same time
41.1 % of Belarusian export goes to Russia. The European Union is the second largest
trading partner of the Republic of Belarus accounting for one fifth of the foreign trade
turnover. The key exporting countries of Belarusian products to the EU in 2021 were
the Netherlands (5.6 %), Poland (5.2 %), Germany (4.2 %), and Lithuania (3.5 %) [3].

In general, despite the sanctions pressure of Western countries on the Republic of
Belarus, in 2021 a growth in exports of goods was observed in almost all regions of the
world. To the greatest extent (by $4.1 billion, or 74.4 %), exports increased to the
European Union. The increase in exports to Russia amounted to 24.6 %, to other EAEU
countries — 25.9 %. Exports to the CIS countries (excluding the EAEU) and Georgia
increased by 67.3 %, mainly due to increased supplies to Ukraine. In addition,
Belarusian exports to China are growing at a faster pace. Thus, in 2021, the export of
Belarusian goods to China amounted to $913.3 million, and the growth rate of exports
was 117.5 % compared to 2019 and 128.2 % compared to 2020 [4, 5].
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However, despite the increase in export deliveries, a negative trade balance in goods
characterizes the Republic of Belarus. For many years, the main reason of negative
foreign trade balance is import of the intermediate goods the escalating cost of which
Is a serious problem for ensuring effective functioning of the real sector in the Republic
of Belarus. A significant part of Belarusian imports are energy resources (oil and
natural gas), raw materials, metals and metal products, raw materials for chemical
production, machine parts as well as technological equipment. The main countries
importing to the Republic of Belarus in 2021 were Russia (56.6 % of all imports) and
China (9.7 %).

The positive balance in services levels the negative trade balance in goods. The
service trade compensates deficiency of the trade in goods in approximately by a
quarter. In other words, the active result in the balance of services supplements the
currency means earned by the export of goods that, in its turn, reduces the need for
research of the means lacking to cover import expenses. During the analyzed period
the positive balance of the international trade in services increased almost by two times
(from 2,244.9 million dollars in 2015 to 4,561.5 million dollars in 2021) [1].

The analysis shows that the Belarusian service sector has demonstrated resilience to
global economic shocks. In 2021, Belarus exported services worth $10.2 billion, which
Is 16.5 % more than in 2020. Traditionally, the main types of services providing active
balance are transport — more than 40 %. Belarus possesses a high transit potential and
Belarusian partners actively use it for external relations: the share of the transport
services accounts for almost half of the total volume of the Belarusian export of
services. In 2021, the share of international traffic in the total volume of freight
turnover was about 76 %, and in the total volume of in passenger turnover was 27 %.
The drivers of growth in passenger turnover in 2021 were railway (120 %) and aviation
(160 %), which provided almost half of the total indicator. This was facilitated by the
resumption of international passenger rail traffic between Belarus and Russia — an
increase of 3.4 times.

The main consumers of the export of services of the Republic of Belarus were
residents of the EU countries, which accounted for 38.4 % of the total export of services
(including Poland 8.7 %, Germany 8.5 %). Export of services to the EAEU member
states amounted to 19.6 % of exports of all services rendered (including 18.2 % of
exports of services to the Russian Federation). US residents provided 14.8 % of total
exports of services. Cash proceeds from the export of services for 2021 amounted to
$10.1 billion and increased by 14.1 % compared to 2020.

Despite numerous pessimistic forecasts, according to the results of 2021, the foreign
trade turnover of the Republic of Belarus increased by 31.9 % compared to 2020 and
amounted to 81.7 billion US dollars, including the growth in exports of goods reached
136.7 % compared to previous year) [3]. Moreover, in November 2021, Belarusian
exports reached a record monthly volume over the past 10 years (starting from 2012,
when special schemes for the export of petroleum products began to operate) [6]. The
balance of foreign trade in goods and services in 2021 was positive in the amount of
$3.8 billion and improved by $1.9 billion compared to the previous year [3].
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The beginning of 2022 was marked by new challenges for the country. Numerous
sanctions imposed in February-early March by Europe and the United States provoked
a drop in foreign trade turnover by more than 20 % over the month, including 22.9 %
in merchandise trade. The largest drop occurred in exports to Ukraine, which until 2022
was the second largest market for Belarusian goods. Moreover, since June 2022, the
European market has been closed for Belarusian ferrous metals and products from
them, timber, cement, tires, and the logistical possibilities to redirect the export flows
of these goods to alternative markets are limited. As a result, according to preliminary
estimates, by the end of the year the country will lose about 30 % of Belarusian exports
[7]. In addition, there are problems with the export of oil and potassium products.

Despite all external restrictions, for the seven months of 2022, the Republic of
Belarus had a positive balance of foreign trade in goods in the amount of $189.6 million
(for the same period in 2021, it was minus $1,254.6 million). At the same time, foreign
trade turnover with the CIS countries increased by 2.4 %, while with countries outside
the CIS it decreased by 20.1 % (to $14 billion). However, the positive balance of
foreign trade with non-CIS countries amounted to $53.4 million against $182.5 million
in January-July 2021.

It is obvious that the economic restrictions being introduced are of a long-term
nature. According to S&P's base case, Belarus' GDP could contract by 15 % in 2022
and then by 5 % in 2023 [8]. In this regard, a set of measures developed by the
government of the country is of particular importance in order to minimize damage to
the economy. The main priorities of the government's work under sanctions are
ensuring the smooth operation of business entities, reorienting export flows, import
substitution, and supporting the population. The effectiveness of the planned activities
can be assessed in a few years.
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Abstract. Despite the limited information on the state of accounting in ancient
Belarus, the author puts forward a hypothesis about the initial impact on the
accounting system of the achievements of the peoples who migrated to the territory of
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modern Belarus in ancient times and who basically formed its ethnic group. The
hypothesis is based on the latest data from archaeological excavations in Belarus.
AHHOI’I’ZCZL;M}Z. HeCMompﬂ HA O0cpAHUYEeHHOCMmb qubopMauuu 0O COCmosAHUU
byxeanmepckoeo yyema 6 Opeeuell benapycu, asmop evidsucaem cunomesy 06
UCXOOHOM GIUAHUU HA cucmem)y OyXeanmepcKo2o0 yuema OOCHUNCEHUN HAPOoOos,
KOmopble nepecenuiuch 8 0dgHue 8pemena Ha meppumoputo cospemennou benapycu
u Komopsle 6 OCHOBHOM cqbopmupoeaﬂu ee smuoc. unomesza ocHosvieaemcs Ha
NOCNIeOHUX OAHHBIX APXeoN02UecKUxX packonok Ha meppumopuu benapycu.

The development of accounting in ancient times on the territory of modern Belarus
coincided with the trends of Sumer, Egypt, Greece and Rome. This was influenced by
the migration of peoples from the territory of Sumer (the people of Cimbri), Asia
Minor — Hetty and Troy — (the people of Venedi (Veneti), the Black Sea region (Celts-
Bastarnae people and later Goth people from Amali clan) from the 10" century BC to
5t century AD, as well as trade relations with certain territories (Egypt, Greece, Rome,
Byzantium, etc.) Undoubtedly, the rather wide achievements of the culture (including
accounting) of the Sumerians, Hittites, Trojans and other peoples of the above-
mentioned southern territories were lost during time of the great migration, which
probably lasted for more than a dozen years. Nevertheless, information about the size
of the remains and changes in the amount of food, beasts of burden, livestock, weapons
and other property (in kind), the number of surviving settlers, in particular warriors,
was an important condition for the survival of settlers in a hostile environment during
their journey to Europe. Therefore, the accounting system of the ancient ancestors of
today's Belarusians was kept up to date for their practical needs condition.

Accounting in that period, of course, was carried out in natural (physical)
measurement, on linen scrolls with records in soot ink, which is confirmed by the
findings of the latest archaeological excavations (by the way, it was Cimbri people who
brought the flax culture to Belarus). The cost of goods produced during this period was
not calculated, just as the financial result of a specific barter transaction with local
natives was not calculated (the main thing is to get the goods in the required quantity
in order to survive the clan).

Later, upon arrival at the place of resettlement, the accounting system existed within
the boundaries of individual clans (families), agricultural estates, religious complexes,
individual households and artisans, was based on maintaining cards for individual
accounts (linen scrolls) with the recording of income and expenditure by type of
property. The cost of manufactured goods in its modern sense was not calculated; in
this case, only outflows of funds for handicraft activities (wages of hired personnel,
expenses of stocks acquired by barter) were taken into account in natural (physical)
terms. The property of a clan and other economic units consisted of both goods for sale
and personal property of its members, that is, property for entrepreneurial activity was
not separated from property for own consumption. Taxes during that period were levied
mainly in kind in the form of goods or works.
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The results of the activity were calculated only after the end of the agricultural year,
that is, after October 31 (after Halloween), but from November 01 — the day of All the
Gods of the Cimbri, Venedi (Veneti), Celts-Bastarnae and Goths-Amali people — (in
Christianity — All Saints Day) — a new accounting cycle began. To do this,
reconciliation was carried out of the actual availability of the amount of property
(remains) with the accounting data.

The increase in the amount of property (without debts at the end of the year) for the
agricultural year meant an increase in the wealth of the clan-family and other economic
units (subsequently, from the era of capitalism, such an increase as the difference
between the value of property and the amount of debts was called capital); the
sufficiency of property for the survival of the clan or economic unit was also
determined for at least the next year (food in stocks and essentials, including military
supplies). During this period of time, the development of accounting was purely
practical in relation to the presence of various types of property: the more types of
property, the more scrolls.

Gradual transition to the monetary form of tax collection, as well as the expansion
of the geography of trade, accompanied by an increase in the delivery time of goods,
led, in addition to the already existing accounting in kind, to the need for a monetary
valuation of part of the clan’s property (primarily purchased from others or intended
for sale) at the end of the year, and such a monetary assessment was carried out at the
prices of the last fair of the year. This was due to the fact that in the absence of money
in payment of taxes, the collectors at its monetary value could accept a certain amount
of a particular type of property. In practice, the goods intended for the personal
consumption of the clan was not valued in cash (just as now, the household does not
evaluate the amount of potatoes in bags in cash, harvested for the winter and grown on
a personal plot and not intended for subsequent sale; just as the family is not interested
in the value firewood prepared by them for the winter, except for their sufficiency for
at least one heating season).

The entry (forced or voluntary) of the ancient clans on the territory of modern
Belarus into various state and interstate associations (for example, the Vitebsk and
Polotsk principalities, etc.) did not lead to a significant change in the accounting system
of individual clans and economic structures. New more efficient options for the
structure of accounts (analytics) were adopted into practice, including some accounts
for accounting for income for the year. With the unification of the clans into the Grand
Duchy of Lithuania, with the expansion of the geography of trade relations and their
reorientation, mainly to the West, the penetration of knowledge on accounting and
accounting practices from Europe began, followed by the adaptation of useful practical
skills for local conditions (the path from the Varangians (Vikings) to the Greeks along
the Dnieper to the south was stopped by the capture of Kyiv by the Horde (Orda) in
1240; from the middle of the 12" to the middle of the 17" century, Vitebsk, Polotsk
and other cities had close ties with the Hanseatic trade union-League). This became
especially noticeable after the creation of the Union of the Principality with the Crown
(Poland), when the accounting system began to change based on the implantation of
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ideas and techniques from lItaly, both through the German states of the Hanseatic
League, the Czech Republic and Poland, and through the transfer of accounting
practices directly based on the exchange of accounting experience. This was made in
connection with the change in tax legislation in the Crown and the Principality after
the adoption of the Statute of the Grand Duchy of Lithuania (1529, 1566, 1588).

After the seizure of the territory of Belarus by the Russian Empire, the development
of accounting in Belarus did not differ from the trend in the development of accounting
in the Russian Empire until the collapse of the Soviet Union in 1991.
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Abstract. The article defines the balance of foreign trade. The analysis of foreign
trade in clothing goods of the EAEU in mutual trade with member countries and with
third countries was carried out. An assessment is given of the dynamics and changes
in the structure of foreign trade indicators in the context of commodity groups and
foreign trade partners. The main conclusions of the foreign trade in clothing goods of
the EAEU for the development of management decisions are made.

Annomayus. B cmamve oOano onpedenenHue cOANAHCUPOBAHHOCMU BHEUIHEl
mopeosnu. Beinonwen aumanuz emewiHeu mopeoeiu mosapamu 00edicovt EADC 6o
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83AUMHOU MOP206Ie CO CMPAHAMU-YTICHAMU U C MPEembUMU cmpanamu. /lana oyenka
OUHAMUKU U UBMEHEHUI0 CMPYKMYpbl HOKA3amenell SHeWwHel Mop206iu 8 pa3pese
MOBAPHBIX 2PYNN U BHEUHemop2osblx napmuepos. Coenanvl OCHOBHbIE BblBOObI
8HewHel mopeosiu mosapamu odedxcovl EADC ona evipabomku ynpasienueckux
peuteHu.

Various theoretical and practical aspects of foreign trade, including issues related to
the study of foreign trade as a source of balanced economic growth, were considered
in the works of domestic and foreign scientists [1]. In our opinion, one of the conditions
for a balanced foreign trade is the outstripping growth of exports over imports, which
ensures the contribution of the system to economic growth without creating trade and
budget imbalances [1]. Let us consider the dynamic and structural changes in the
foreign trade of clothing (C14) of the EAEU by trade directions based on the EEC
statistical data for 20152021 and classifier TN VED EAEU [2]. The methodological
approach to the study of foreign trade C14 is based on an economic and statistical
analysis of the dynamics and structure of foreign trade indicators.

Intensity of mutual and foreign trade in clothes of the EAEU. The dynamics of C14
mutual trade of the EAEU indicates that the intensity of growth of C14 import flows
was higher than export flows compared to 2015. However, as a result of the excess of
the value of C14 exports over imports (1.2 times on average), there was a positive
balance of mutual trade (Table 1).

Table 1 — Dynamics of EAEU mutual trade in clothing (dollars in millions, $)

Year In percentage of 2015
2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
Turnover |1082.0|1168.6|1484.8|1759.1|1813.4|1614.2|1979.9| 108.0 | 137.2 | 162.6 | 167.6 | 149.2 | 183.0
Exports 621.2 | 656.2 | 815.7 | 977.2 | 955.0 | 886.7 |1089.1| 105.6 | 131.3 | 157.3 | 153.7 | 142.7 | 175.3
Imports 460.8 | 512.4 | 669.1 | 781.9 | 858.4 | 727.5 | 890.8 | 111.2 | 145.2 | 169.7 | 186.3 | 157.9 | 193.3
Balance | 160.4 | 143.8 | 146.6 | 195.3 | 96.6 | 159.2 | 198.3 | 89.7 | 91.4 | 121.8 | 60.2 | 99.3 | 123.6
Source: author's development based on the data of the TN VED EAEU (codes 61,

62, 6309 and 6310) [2].

Indicators

At the same time, the trade imbalance in C14 foreign trade with countries outside
the EAEU increased from 2015 to 2021 (except for 2020), which indicates a significant
increase in the negative foreign trade balance by 2015 (Table 2).

Distribution of the total volume of clothing trade by trade areas and the contribution
of the EAEU partner countries to the change in the balance of goods. The largest share
in the distribution of total C14 trade turnover among the EAEU member states for
2015-2021. Russia occupied 77.5 %, and Belarus occupied the second position —
9.2 %. Their total share in the distribution of the total C14 trade turnover was about
87 %, while in the mutual deliveries of C14 these countries accounted for only 12.8 %
(Table 3).
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Table 2 — Dynamics of the EAEU foreign trade in clothing goods with countries

outside the EAEU (dollars in millions, $)

Indicators Year In percentage of 2015

2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021
Turnover |5975.0|6140.2 | 7619.7 | 8316.5|8541.1|7791.6 |9391.1| 102.8 | 127.5 | 139.2 | 142.9 | 130.4 | 157.2
Exports | 179.6 | 206.8 | 254.3 | 277.1 | 296.5 | 249.1 | 298.3 | 115.1 | 141.6 | 154.3 | 165.1 | 138.7 | 166.1
Imports | 5795.4|5933.4 | 7365.4 | 8039.4 | 8244.6 | 7542.5|9092.8 | 102.4 | 127.1 | 138.7 | 142.3 | 130.1 | 156.9
Balance |-5615.8 |-5726.6 |-7111.1|-7762.3|-7948.1|-7293.4|-8794.5| 102.0 | 126.6 | 138.2 | 141.5 | 129.9 | 156.6

Source: author's development based on the data of the TN VED EAEU (codes 61,
62, 6309 and 6310) [2].

Table 3 — Distribution of clothing turnover of the EAEU member states for
2015-2021 by direction of trade

EAEU clothing turnover for 7 years
in mutual trade with the including
EAEU member states . . in foreign trade with
and countries outside in mutual trade \.N'th countries outside the
Country — member the EAEU partner countries EAEU
of the EAEU in % of in % of in % of
dollarsin total goods dollars in total goods dollars in total goods
millions, $ | MOVE | itions, | MUMOVET | ijlions, g | tUMOVer
’ within ’ within ’ within
EAEU EAEU EAEU
Russia (RU) 50 125.3 77.5 4 860.3 7.5 45 265.0 70.0
Belarus (BY) 5931.8 9.2 3444.3 5.3 2487.6 3.8
Kazakhstan (K2) 4 362.3 6.7 1322.9 2.0 30394 4.7
Kyrgyzstan (KG) 2343.9 3.6 687.0 1.1 1 656.9 2.6
Armenia (AM) 19115 3.0 585.4 0.9 1326.1 2.1
Total for the EAEU 64 674.8 100 10 899.8 16.9 53775.0 83.1

Source: author's development based on the data of the TN VED EAEU (codes 61,
62, 6309 and 6310) [1, 2].

From Table 3 we see that the largest share of the C14 EAEU trade turnover was

concentrated in foreign trade with third countries — 83.1 % (RU share — 70 %).
Consequently, the distribution of the C14 trade turnover of the EAEU is characterized
by an imbalance, which is due to the high disproportion in the trade turnover of Russia
and market orientation with countries outside the EAEU. The most balanced trade
turnover of C14 over the past 7 years was demonstrated by Belarus (Table 3).

The value of the negative balance of C14 goods in foreign and mutual trade of the
EAEU in 2021 increased by $3.17 billion by 2015 (Table 4).

Table 4 shows that RU made the largest negative contribution to the change in the
C14 balance of the EAEU in all areas of trade — by 80.9 %, due to a negative
contribution in foreign trade with countries outside the EAEU of about 80 %.
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Table 4 — Dynamics of the contribution of the EAEU member states to the change
in the balance of clothing goods by direction of trade

Change in the balance of clothing goods in the EAEU,
2021 to 2015
Country — in mutual trade with the _ _ includir_lg _
member of the EAEL_J memper states and in foreign _trade with countries
EAEU countries outside the E_AEU outside the EAI_EU _
dollars in contribution as dollars in contribution as
millions. $ a percentage of millions. $ a percentage of
’ the total ’ the total
Russia (RU) -2540.4 -80.9 -2 539.0 -79.9
Kazakhstan (KZ) -322.5 -10.3 -282.9 -8.9
Kyrgyzstan (KG) -270.8 -8.6 -229.1 -7.2
Belarus (BY) -43.4 -14 -128.1 -4.0
Armenia (AM) 36.4 1.2 0.3 0.01
Total -3 140.7 -100 -3178.8 -100

Source: author's development based on the data of the TN VED EAEU (codes 61,
62, 6309 and 6310) [1, 2].

Based on the results of a study of structural changes in the export-import flows of
clothing in the EAEU as a whole and in the context of the EAEU member states by
trade areas, the following conclusions were drawn: for 2015-2021. C14 export-import
flows across the EAEU are generally characterized by imbalance, since on average
77.2 % of C14 export deliveries were realized in mutual trade; the high dependence of
the EAEU partner countries on C14 imports from third countries remains high (91.5 %
on average); in the dynamics of the structure of C14 exports in the context of the EAEU
member states, the prevailing proportions by trade directions indicate that the export
of C14 is most balanced only in AM; in the structure of C14 imports, there are high
distortions in all countries, due to a significant share of C14 import flows from third
countries, on average from 66.8 to 96.8 %.

Based on the results of the analysis of the commodity composition and commodity
structure of clothing in the EAEU in the context of the main commodity groups by
trade directions, the following conclusions were made: the commaodity structure of
export-import flows C14 in the mutual trade of the EAEU in the context of commaodity
groups over the past 7 years is characterized by a balance, as evidenced by a positive
balance mutual trade, including in the context of the main commaodity groups 61 and
62 [1, P. 53]; there is an increase in the balance of commaodity group 62 to $99.8 million
against the backdrop of a decrease in commodity group 61 to $103.6 million in 2021,
in the structure of mutual exports of C14, the share of supplies of commodity groups
61 and 62 decreased from 91.8 % in 2015 to 84.7 % in 2021. In the structure of mutual
imports between the EAEU partner countries, the share of supplies of commodity
groups 61 and 62 decreased from 89.1 % in 2015 to 82.5 % in 2021; in the dynamics
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of the structure of mutual exports and imports of C14 EAEU in the context of
commodity groups, an increase in the share of goods (6309) — «Used clothing» was
observed: the share of exports increased to 1.3 %, and the share of imports —up to 2 %
in 2021; the commodity structure of C14 export-import flows in the EAEU foreign
trade with third countries by commodity groups is characterized by an imbalance, as
evidenced by the negative foreign trade balance in general and in terms of commodity
groups over the past 7 years (an excess of the value of imports over C14 exports by an
average of 26 times ); in dynamics, there was a steady growth trend in the negative
balance of Cl14 EAEU foreign trade compared to 2015; The largest negative
contribution to the change in the C14 foreign trade balance of the EAEU with third
countries in 2021 compared to 2015 was made by all commodity groups.

Based on the results of studying the dynamics of the volumes of export-import flows
of EAEU clothing and their structure in the context of key foreign trade partners, we
made the following conclusions: the value of exports of C14 EAEU increased by
$118.7 million (by compared to 2015; in 2021, the following 10 countries were the key
buyers of C14 EAEU exports: Ukraine, Italy, Germany, Lithuania, Poland, Latvia,
Slovakia, France, Moldova and the Netherlands, on average they accounted for 78 %
of all deliveries; in the geographic structure of C14 exports of the EAEU in 2015 and
2021 The largest changes in the share distribution in the total volume of deliveries to
third countries were observed in Ukraine (from 14.9 % to 18.9 %), Lithuania (from
13 % to 9 %), Poland (from 9.5 % to 4.7 %) and Moldova (from 9 to 2.2 %); a high
level of geographical concentration of C14 exports remains, which indicates a
significant dependence of the EAEU on the state of the economies of third countries
(five key partners: Ukraine, Italy, Germany, Lithuania and Poland accounted for 63 %
of all export deliveries in 2021); the value of EAEU C14 imports from third countries
in 2021 increased by $3.3 billion (by 56.9 %) by 2015; The most important C14
importers in 2021 in the EAEU include the following 10 countries: China, Bangladesh,
Turkey, Italy, Vietnam, Uzbekistan, India, Cambodia, Pakistan and Morocco, their
share is about 85 % of all supplies; the geographical structure of C14 imports of the
EAEU indicates the dominant position of China, its share decreased from 43.4 % in
2015 to 36.9 % in 2021; EAEU C14 imports are characterized by a higher country
concentration compared to C14 exports to third countries, i.e. In 2021, 73.3 % of all
C14 imports came from the first five countries. Consequently, EAEU C14 imports are
characterized by even weaker geographic diversification and indicate a high
dependence on several supplying countries — China, Bangladesh and Turkey (60.4 %
in 2021).

Thus, the results of this study can be taken into account in order to take measures
and management decisions (orders, recommendations) aimed at ensuring a balance in
the foreign trade in clothing goods of the EAEU.
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Abstract. World scientists apply several approaches to assessing innovation
potential. When studying the potential of innovation from the point of view of the result,
the author uses the integral indicator developed by himself. As a result of the research,
regions with different levels of development of innovation potential have been
determined, the causes of the current situation have been defined and
recommendations for further actions to improve the situation have been provided.

World scientists distinguish several basic approaches, within which innovation is
viewed as a change, a set of resources, and a process or a result. The author studies the
innovation potential of the regions of Latvia, Lithuania and Belarus considering the
results.

The aim of the study is to assess the innovation potential of the regions of Latvia,
Lithuania and Belarus considering the results. The following tasks have been set to
achieve this goal:

e to determine the structural components of the innovation potential of the regions
of Latvia, Lithuania and Belarus;

e to develop methodology for assessing the innovation potential in the regions of
Latvia, Lithuania, and Belarus;

e to approbate the developed methodology and with its help to assess the
quantitative and structural differences in the innovation potential of the regions of
Latvia, Lithuania and Belarus.

Research methods are statistical methods of quantitative data processing and
analysis (the method of sum of the coefficients of determination of the largest
dependent variable according to the explanatory variable, the method of the linear
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scaling principle, frequency analysis, correlation analysis, the method of grouping into
quintiles, the cartographic method, etc. statistical analysis methods).

The author evaluates the results of the innovation potential calculations with the help
of a self-created integral indicator, the calculation process of which consists of several
stages:

e unification of statistical indicators with a linear scaling technique in the interval
from 0 to 10, sorting it into stimulants and destimulants,

e selection of determinant indicators of innovation potential from a wide set of
available statistical indicators, which excludes indicators with similar or duplicate
meaning without reducing the objectivity of the results,

e creating integral index by the selected indicators.

The author evaluates the innovation potential according to the following indicators
(Drucker, (2009); D.Kokurin (2001):

e number of innovative companies;

e share of turnover of innovative companies.

The author determines the range of the obtained integral index value in the interval
[0;10], dividing the value rows into quintiles.

Riga region
Vidzeme region

Zemgale region

Alytus county
9,70
Klaipeda county

Panevézys county

Taurage county 10,00

w

Utena county 9,26

9,63
Brest oblast

Gomel oblast

Minsk city

Mogilev oblast

0,00 2,00 4,00 6,00 8,00 10,00 12,00

Figure 1 — Assessment of the innovation potential of the regions of Latvia,
Lithuania and Belarus
Source: created by the author based on the data of the regions of Latvia,
Lithuania, Belarus, using the innovation potential assessment methodology
developed by the author
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The obtained values of the integral indicator, expressed in normalized values, are
divided into quintiles by the author for easier perception and visualization.

Riga region

Mogilev oblas Pieriga region
Minsk oblast '. idzeme region

Brest oblast r Kaunas county

Vilnius county Klaipeda county

Utena county

Telﬁjai count
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- S...
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Figure 2 — Map of quintile groups of innovation potential of regions of Latvia,
Lithuania, Belarus
Source: created by the author based on the data of the regions of Latvia,
Lithuania, Belarus, using the innovation potential assessment methodology
developed by the author.

High values of innovation potential are obtained only by the county of Lithuania:
Taurage county (10.00 normalized values), Kaunas county (9.70 normalized values),
Vilnius county (9.63 normalized values), Utena county (9.26 normalized values),
TelSiai county (8.63 normalized values), Klaipeda county (8.40 normalized values),
Sauliai county (7.55 normalized values), Alytus county (7.52 normalized values). Low
values of the innovation potential are obtained by: Mogilev oblast (0.10 normalized
values), Minsk oblast (0.34 normalized values), Grodno oblast (0.63 normalized
values), Brest oblast (1.32 normalized values), Gomel oblast (1.74 normalized values),
Minsk (2.40 normalized values), Latgale region (2.58 normalized values), Vitebsk
oblast (2.72 normalized values).

The first group of quintiles includes Brest oblast, Grodno oblast, Minsk oblast, and
Mogilev oblast. The second quintile group includes Kurzeme region, Latgale region,
Vitebsk oblast, Gomel oblast, and Minsk. The third group of quintiles consists of Riga
region, Pieriga region, Vidzeme region, Zemgale region, Panevézys district. The fourth
quintile includes Alyta county, Klaipeda county, Marijampole county, Siauliai county,
and Telsi county. The fifth quintile includes Kaunas county, Taurage county, Utena
county, and Vilnius county.

The highest value of the integral indicator of innovation potential is obtained by
Taurage county (fifth quintile group), and the lowest by Mogilev oblast (first quintile

group).
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In the counties of Lithuania, the level of innovation potential shows mostly high
values, which indicates a well-developed network of cooperation between business
representatives, scientific institutions and state administrative institutions and effective
use of existing resources. The innovative development of the region is limited by the
number of existing resources. In the conditions of available resources, the level of the
innovation potential of the region considering the results largely depends on the
organization of the innovative activity, that is, on the organization of the transition
process, as a result of which the innovative resources turn into an innovative result.
The given processes in the regions of Latvia and Belarus must be studied, which will
also determine the development problems of the innovation potential of the given
regions.

The development of innovation potential in the regions of Lithuania is also
facilitated by the implementation of many innovation-promoting projects: Vilnius 2IN,
Hack Me if You Can, IT MUST, Intelligent Energy Lab, volunteers project Gedimino
legionas etc. Vilnius (European Innovation, 2021) received the third place in the finals
of the competition European Capital of Innovation (iCapital), in which 38 cities took
part with the number of population not less than 50 000 people. European Capital of
Innovation (iCapital) is an annual recognition award given to European cities that best
promote innovation.

The highest level of innovation potential has been found in the counties of Lithuania,
the average — in the regions of Latvia, and the lowest — in the oblasts of Belarus, which
indicates the effective use of existing resources in the regions of Lithuania. In the
regions of Latvia and Belarus, the use of resources is difficult. In the given regions, the
transition process of innovative resources to the result must also be studied, which will
definitely explain and determine the deficiencies and weak points of the innovative
development of the regions, and cooperation between science, business and the state
must be developed, which will definitely increase the level of innovation potential in
the studied regions.

The article was developed within the ESF project No. 8.2.2.0/20/1/003
“Strengthening the Professional Competence of the Academic Staff in the Fields of
Strategic Specialization of Daugavpils University, Round 3”.
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Abstract. In order to illustrate the corporation operating results, and forecast the
future profits, to analyze and evaluate the company's business activities and the
company's current and historical financial position they use the financial ratios. Based
on the financial statements information for 2019-2021, calculated ratios confirmed
Samsung Group has strong profitability, strong sustainable development ability and
good operating conditions.

Annomayusa. [nsa xapakmepucmuxku ONepayuoOHHbIX pe3yibmamos KOpnopayuu,
NPOCHO3UPOBaHUs OYOyuel NPUOBLIU, UCCTIe008AHUS U OYEHKU OU3HeC-AKMUBHOCIU U
npoutioco u mexKkyuieco gbuHchoeoeo COCMOAHRUA  UCNOJIb3YIOMCA d)MHLZHCO@ble
Koac])d)uuuenmbl. Paccuumannvie na ocnosee oanmHwvix c])uHchoeoﬁ omuyemHocmu 3a
2019-2021 22., svibparnbie hunancosvie ko3 puyuermovr nOOMBEepOUIU YCMOUUUBYIO
npubsiivHocms I pynnot Camcyrne, ycmouyugyro CHOCOOHOCMb K PA36UMUI0 U XOPpouiue
VCI08UsL 07151 ONEPAYUOHHOU OesTMeNbHOCIU.

Financial analysis is a complex work. In order to ensure that the analysis process is
rigorous and effective, the financial analysis must go in a reasonable way. For the
analysis of corporation profitability, first of all, we should analyze several ratios of
enterprise profitability.

We chose five ratios to analyze Samsung profitability as follows:

(1) Gross profit margin

(2) Operating profit margin

(3) Net interest rate on sales

(4) Net interest rate on total assets

(5) Return on equity
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The calculation formulas of mentioned above corporate profitability ratios are as
follows:

Gross margin = (sales revenue - Cost of sales) +100% (1)
sales revenue
Operating profit margin = Operat.lng proflt +100% (2)
operating receipt
Net Profit Margin on Sales = _ Netprofit ;5004 (3)
sales revenue
Net interest rate of totalassets = Net margin +100% (4)

Average total assets

Profit after income tax

_ *100% (5)
Owner's equity

Return on equity =

We used the financial analysis method to analyze the time series of the relevant data
from the Samsung Consolidated statements of Profit or Loss for the years ended
December 31, 2019-2021. Specific is to use data of two or consecutive periods of
Financial statements to calculate the same indicators to determine the direction, amount
and range; to illustrate the corporation operating results; and forecast the future through
the financial ratios; to analyze and evaluate the company's business activities and the
company's current and historical position. We have found out the data from the
financial statements of the current year, and calculated the data based on the above
formulas.

In Table 1 we have presented the results of analysis conducted.

Table 1 — Samsung Group (Samsung) Profitability Data Analysis for 2019-2021

Ratios 2019 2020 2021
Gross profit margin 36.09 % 38.98 % 40.48 %
Operating profit margin 12.05 % 15.19 % 18.46 %
Net interest rate on sales 9.43 % 11.15 % 14.27 %
Net interest rate on total assets 6.28 % 7.22 % 9.91 %
Return on equity 8.27 % 9.57 % 13.08 %

Based on the above information, Samsung Group has strong profitability, strong
sustainable development ability and good operating conditions.

References
1. CONSOLIDATED FINANCIAL STATEMENTS OF SAMSUNG
ELECTRONICS CO., LTD. AND ITS SUBSIDIARIES for 2019-2021.
Available at: https://www.samsung.com/global/ir/financial-information/audited-
financial-statements/.
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Abstract. This article presents an analysis of income inequality in China. The study
identifies areas of change in inequality as a consequence of the COVID-19 pandemic
and authors propose the following directions for regulating income inequality:
increase education equality and support human resource policies to increase skills and
labour productivity; increase health equality; improve access to labour and financial
markets; increase the progressivity of taxes; increase social spending; broaden the
base of tax revenues; strengthen progressive non-income taxation; introduce green
taxation; increase payout of dividends of SOEs; address the mismatch in revenue and
expenditure at the local government level.

Annomayus. B cmamve npedcmasien ananius HepaseHcmeaa 6 0oxooax 6 Kumae. B
uccnedosaruu 0003HaAYeHbl Hanpaejierusd UBMeHeHUull 6 HepaeeHcmee ecneocmaeue
nanoemuu COVID-19, npeonoscenvl HanpagieHus pe2yiupo8anusi HePaseHCcmeda 6
0oxooax, 6 mom uucie: obecneueHue paseHcmea 6 00pa306aHUU U NOOOEpPIHCK)
NOUMUKYU 6 001acmu 4eno8eqyeckux pecypcoes, obecneuenue paseHcmea 6
30pAaBOOXPAHEHUU,; PACUUPeHUe OOCMYNA K PbIHKAM mMpyoa U UHAHCOBLIM DLIHKAM,
coseputeHcmeosarue npocpeccusHoco HCZ]ZOZOO6JZ09!C€HM}1,' yeeaudeHue CoyudajilbHblx
pacxodoe; pacuiuperue 0aszbl  HAN0206bIX nocmynﬂeﬂud; B6e0€eHUEe «(3e]leH020Y
Hafl02006J109fC€Hu}l,' ycmpaHeHue Hecooneemcneus 00X00086 U pacxodoe HA YypoeHe
MECNIHbIX OP2caAHO6 61ACNIU.

Income inequality refers to the unequal distribution of economic assets (wealth) and
income among individuals in a group. The term generally refers to the income gap
between individuals or groups in a society, and can also be used to point out
international inequality. The issue of the gap between the rich and the poor is related
to the concepts of economic equality, equal opportunity and equal outcomes.

The Covid-19 pandemic has exacerbated several forms of inequality within
countries. It is still too early for a systematic understanding of the intra-country impact
of the crisis on income and wealth inequality due to the lack of real-time data on the
distribution of growth across all countries.
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However, some data sources help us to understand the interplay between the Covid
crisis and inequality within countries. From billionaire wealth records, we observe, for
instance, that the gap between the very top of the wealth distribution and the rest of the
population has widened dramatically during this pandemic. Between 2019 and 2021,
the wealth of the top 0.001 % grew by 14 %, while average global wealth is estimated
to have risen by just 1 %. At the top of the top, global billionaire wealth increased by
more than 50 % between 2019 and 2021 [1].

In recent years, China's income gap has narrowed as a whole, but the Gini coefficient
and the high-low income ratio are still at a relatively high level, the property-to-wage
income ratio has continued to rise, and the income growth rate of the middle-income
group lags behind that of the high- and low-income groups.

According to data from the National Bureau of Statistics, the Gini coefficient in 2019
was 0.465. The ratio of disposable income of high-income (top 20 %) and low-income
(bottom 20 %) groups in 2020 was 10.20, down from 10.97 in 2018. But it is still at a
high level; the average high-low income ratio from 2013 to 2020 is 10.64. The
property-to-wage income ratio rose from 13.7 % in 2013 to 15.6 % in 2020 [2]. The
proportion of property income increased from 2.3 % in 2009 to 8.7 % in 2020. Property
income increased by 12.9 % in 2018, much higher than wage income of 8.3 % and
operating income of 7.8 % [2].

Evidence demonstrates that serious income inequality can threaten a country’s
economic development and social stability. What is more, income inequality can lead
to weak consumption and low efficiency, causing economic growth to slow. It can also
make it hard for low-income people to bolster their own human capital, trapping them
in a debilitating cycle of poverty with little upward mobility.

To solve the current problems of income distribution, China will need a holistic
approach that includes designing a comprehensive and effective compensation and
distribution policy framework but also the development of timely and equitable policy
measures that curb these trends and address the problem of unequal income distribution
in a fundamental way.

The following policy recommendations highlight three complementary avenues of
reform to balance income distribution in the China: 1. Increase education equality and
support human resource policies to increase skills and labor productivity; increase
health equality; improve access to labor and financial markets; increase the
progressivity of taxes; increase social spending; broaden the base of tax revenues;
strengthen progressive non-income taxation; introduce green taxation; increase payout
of dividends of SOEs; address the mismatch in revenue and expenditures at the local
government level.
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Abstract. The increasing use of information technologies actively contributes to
solving a number of problems of improving the quality of life of the population,
stimulates the creation of highly efficient jobs, and is also aimed at improving
conditions for increasing social mobility, labor quality, wage growth, and employment
support. The aim of the research is to study the applied aspects of the development of
information technologies from the standpoint of the impact on the quality of life of the
population. The results showed that the majority of respondents positively assess the
impact of information technology on the quality of life. The main consequences of the
introduction of information technologies include the transition from long-term labor
relations to short-term performance of tasks on crowdworking Internet sites, the
disappearance of a number of traditional professions, the emergence of new ones and
the increase in requirements for employee competencies.

AHHOI’}’I(ZL;M}Z. Bce 60ﬂbmee NpUMEeHeHuUue uH¢0le/lal4u0HHblx MExXHON02UU AKMUBHO
cnoco6cm6yem peueruro pﬂaa np05flefl/l noevlUlerRUA Kayecmea JHCU3HU HACEINEHUA,
CIUMYIUPYem co30aHue 8biCOK0I(PHEeKMuUBHbIX padoouux mecm, a maxice HanpaeieHo
Ha yIyyuleHue YCao8ull 0Jisl NO8bLULEeHUS COYUANbHOU MOOUIbHOCIMU, KaYecmaa mpyod,
pocma oniamsl mpyoa, nooodepicku sansmocmu. Llenv ucciedosanus HanpasieHa Ha
uszydeHue npuwzaanbzx acneKkmoe paszeumus MHgbOpMCZL;MOHHle MexHoaI02Ull ¢ nosuyuu
GJIUAHUA HA KAYecme0 HCU3HU HACEIEHUAL. P€3yﬂbman’lbl nokasaiau, 4mo OO0ILUUHCINEBO
pecnonaeﬁmoe noJlodIcumelbHO oyeHuearom 6JjlUuAHUe uH¢0pMal4u0HHblx mexHoa02ull
Ha Kayecmeo owcuznu. K ocunosnvim nocireocmeusm 6H€0p€Hu}Z UH(i)OpMaL;MOHHbZX
MEexXHON02UU MOINCHO OMHECmU nepexod om OOJZZOCPOWHle mpydoeblx OMHOWEHUL K
KpamKOCpPOYHROMY  6blNOJIHEHUIO 300aHUll  Ha KpayOBOPKuHZOGbZX unmepHeni-
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I’l]ZOI/l/;ClaKClX, uciesHoeeHue pﬂda mpaaulxﬂlOHHle I’lpO¢€CCM11, nosiejieHue HOBblXx U
noevluierue mpe606aHuL7 K KOMnemeHuusAm compydﬂukoe.

The quality of labor life is understood as a complex indicator that reflects the
development level of the backbone parameters of the labor process in an organization,
determined on the basis of expert assessments, as well as the degree of employee
satisfaction with their work activity [1]. Integrating various approaches of researchers
[2, 3], the indicators of the quality of labor life include: working conditions at the
workplace; salary level; creation by the employer of conditions for the development of
the personality of the employee; motivation to work and satisfaction of employees.

The purpose of the article is to determine the nature of the information technology
impact on the quality of labor life in modern Russia.

Researchers ambiguously assess the information technology impact on the quality
of the labor life of Russians. Information technologies lead to the disappearance of the
line between working time and rest time, the employee is constantly in touch and
cannot “disconnect” from solving work issues even on vacation [4]. The use of a
personal computer, mobile phone and other devices and means of communication in
the course of work raises the problem of the inviolability of information and documents
of a private nature.

On the one hand, by using means of audiovisual monitoring of the employee's
behavior in the workplace, the employer invades the employee's personal space. This
Is especially important when working remotely from home. When exercising control
over the activities of a remote worker, there are high risks of the private life of the
worker and their family members getting into the employer’s field of view.

But, on the other hand, as experts from the international labor organization note,
technological tools and digital surveillance systems are actively used to manage the
labor force in modern workplaces (for example, a GPS system tracks the location and
speed of drivers of both trucks and cars; special programs to control computer screens,
analyze keyboard activity in order to monitor the activities of employees). These
methods are aimed at increasing labor productivity, the level of safety, preventing
accidents, illegal behavior, monitoring the health of an employee, etc. [5, 6].

Information technologies play a positive role in the formation of employees' income.
Modern information technologies allow earning not only at main place of work, but
also in free time by working on Internet platforms and receiving additional income. In
addition, working from home with the help of Internet technologies provides an
opportunity to earn money for such low-mobility categories of citizens as people with
disabilities; elderly people; parents with young children or children with disabilities;
caregivers of relatives in need of assistance. Also, information technology can improve
the welfare of low-income categories of citizens, for example, students who earn extra
money in their free time.

The creation by the employer of conditions for the development of the personality
of the employee is connected, first of all, with the implementation of the idea of lifelong
learning. In conditions when there is a lot of information and it quickly becomes
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outdated, the knowledge gained at the university is not enough for successful work. At
the same time, learning is associated not only with obtaining new information, but also
with the development of the necessary skills. For example, due to constant changes in
the economy, the number of jobs where you can do one thing is decreasing (for
example, the work of an accountant or a salesperson), there are more and more places
where work is organized as a set of various projects [7, 8].

Therefore, in order to increase competitiveness in the labor market, it is already
important for an employee to have a certain set of so-called “over-professional”
competencies, among which the Atlas of new professions lists: process and project
management, multilingualism and multiculturalism, customer focus, systemic
thinking, the ability to work with teams, groups and individual people; work in the
mode of high uncertainty and fast change of tasks and others. In this regard, the system
of training and additional professional education of employees should be transformed
into a system of professional development [9].

According to the results of the survey, the majority of respondents positively
assessed the information technology impact on the quality of their life. Information
technologies have an increasing impact on the quality of life of the Russians, so there
Is a problem of ensuring digital literacy of the population. The lack of competencies in
the use of information technologies will lead to an increase in social inequality, when
people who do not have digital skills will not be able to receive education, find a job,
and communicate.

According to the annual survey of the Federal State Statistics Service of Russia in
the form No. 1-IT "Questionnaire for a sample survey of the population on the use of
information and communication networks"” and a labor force survey in the form 1-3
"Questionnaire for a sample survey of the labor force", the digital skills of those
employed in economy and students in secondary and higher education programs are
formed at the next level.

The maturity level of information skills is quite high, but in some areas it does not
exceed 50% of the number of respondents. It seems promising to spread the idea of
professional development to the sphere of labor relations. Accordingly, the institution
of training and additional professional education can be transformed into the institution
of training and professional development of employees.

Modern technological advances — artificial intelligence, automation and robotics —
lead, on the one hand, to the reduction, and on the other hand, to the creation of new
jobs, but new high-tech jobs will require the released workers to quickly change their
professional skills. Therefore, it is objectively necessary to increase investment in the
development of human abilities, which, first of all, should be associated with the
possibility of realizing the right to lifelong learning.

Speaking about the impact of digitalization on the labor life quality, it should be
noted that it occurs unevenly in space and time. Despite the impressive spread of
information technology, not all subjects of labor relations receive "digital dividends"
from this. In addition to the benefits, there are also significant risks. A new way of
organizing jobs based on the use of information technology allows to set flexible
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working hours, combine work and home duties, expands access to jobs for people with
reduced mobility. At the same time, there are such consequences as the transition from
long-term labor relations to short-term one-time performance of tasks on
crowdworking Internet platforms, the reduction of unskilled jobs, the disappearance of
a number of traditional professions, the emergence of new ones, and high requirements
for the competence of employees.

References

1. Walton, R. E. Quality of Work Life: What Is It? / R. E. Walton // Sloan
management review. — 1973. — Vol. 15. — pp. 11-21.

2. Stefana, E. Composite Indicators to Measure Quality of Working Life in
Europe: A Systematic Review / E. Stefana, F. Marciano, D. Rossi, P. Cocca,
G. Tomasoni // Social Indicators Research. — 2021. — Vol. 157(1). — pp. 1047—
1078.

3. Cazan, A.-M. The digitization of working life: Challenges and opportunities/
A.-M. Cazan // Psihologia resurselor umane. — 2020. — Vol. 18. — Ne 1. — pp. 3-6.

4. Harteis, C. The Impact of Digitalization in the Workplace: An Educational
View / C. Harteis // Professional and Practice-based Learning. — Springer, Cham,
2018. — Vol. 21. — pp. 1-10.

5. Kuznetsova, A. Trends of Labor Market Change in the Countries of the European
Union and Russia under Conditions of Digitalization of the Economy /
A. Kuznetsova, A. Selezneva, A. Askarov, A. Askarova, R. Gusmanov //
Montenegrin Journal of Economics. — 2021. — Vol. 17. — Ne 1. — pp. 175-183.

6. Cijan, A. How digitalization changes the workplace / A. Cijan, L. Jenic,
A. Lamovsek, J. Stemberger // Dynamic relationships management. — 2019. —
Vol. 8(1). — pp. 3-12.

7. Rintala, N. The Implications of Digitalization for Job Descriptions, Competencies
and the Quality of Working Life / N. Rintala, S. Suolanen // Nordicom Review. —
2005. —Vol. 26. — Issue 2. — pp. 53-67.

8. Hoydal, @. A tale of the digital future: analyzing the digitalization of the
norwegian education system / @. Hoydal, M. Haldar // Critical Policy Studies. —
2021. — Ne 16(1). — pp. 1-18.

9. Kokovikhin, A., Ogorodnikova, E., Plakhin, A. Institutional modeling of the
management system of regional participants in dual education in the context of
neoindustrialization / A. Kokovikhin, E. Ogorodnikova, A. Plakhin // Proceedings
of the 2nd International Scientific conference on New Industrialization: Global,
national, regional dimension (SICNI 2018). — Atlantis Press, 2019. — Vol. 240. —
pp. 355-359.

Vitebsk 2022 71


https://www.springer.com/series/8383

EDUCATION AND SCIENCE IN THE 215t CENTURY

UDC 332.05
DEVELOPMENT OF DIGITAL AGRICULTURE
PABBUTHUE IIU®POBOI'O CEJBCKOI'O XO35HUCTBA

Petrova A.

Vitebsk State Technological University, Belarus

Ilempoea A.B.

Bumebckuii 2cocyoapcmeennsiii mexunonocuveckuil ynusepcumem, Pecnybonuxa benapyco

Keywords: digital economy, agriculture, digital transformation, digitalization of the
agro-industrial sector, innovative development.

Knrwouesvle cnosa: yugposas >KoHOMUKA, CelbCKOe XO03AUCMB0, yugpposas
mpancgopmayus, yugpposuzayus acponpomMbiUIeHHO20 CeKmopd, UHHOBAYUOHHOE
paseumiue.

Agriculture is a priority sector of the economy of the Republic of Belarus. The
problems and guidelines of digital transformation of the subjects of the agro-industrial
sector for the purpose of sustainable socio-economic development of the regions are
considered. The features of investing in agriculture during the period of its
digitalization are analyzed. The directions of improvement of innovative activity in the
agricultural sector, which include the modernization of the organizational and legal
structure and the increase in investment attractiveness, are identified.

Annomayus. Cenbckoe  XO3AUCMBO  AGNAEMCS  NPUOPUMEMHOU — OMPACIbIO
asxkonomuxu Pecnyonuxu benapyco. Paccmompenvt npob.iemst u opuermupvl yugpoasoi
mpancgopmayuu cydvbeKmos azponpoMbiUIEHHO20 CEKMOopa C Yeablo YCmoudusoz2o
COUUANTBHO-9KOHOMUYECKO20 pa3eumusl pecuoHOo6. Hpoancwwupoea%z ocobennocmu
UHBECMUPOBAHUSL 8 CEIbCKOE XO03AUCMBO 8 nepuod e2o yugposuzayuu. Onpedenetnvl
HAnpaejlerusl CcoeepuLeHCme06arusl uHHogauuonnozZ oesmenbHocmu eaepapnoﬁ
cghepe, K KOMOpvIM — OMHOCAMCA — MOOEPHU3AYUSL  OPSAHUZAYUOHHO-NPABOBOL
CMpyKmypbol U yeejiuveHue u%ecmuuuomwﬁ npuejlekamejlbHoCcnu.

During the period of integration economic conditions, all organizations striving for
effective functioning need to go through the process of digital transformation, as the
new socio-economic system today is formed by such concepts as «technological
society», «digital economy», «knowledge economy», which determined the relevance
and choice of the research topic. The agro-industrial complex of the Republic of
Belarus is a key sector of the country's economy, where the basis of the processes of
integration of conglomerates and megaclusters is the transformation of the industry,
contributing to the development of specialization and concentration of production, as
one of the most important prerequisites for the connection of agriculture and industry.

Agriculture is increasingly acquiring the properties of a knowledge-intensive branch
of the national economy. Currently, the use of the necessary information received on
time and processed efficiently using the latest technologies can significantly increase
labor productivity, which in turn reduces costs and makes the agro-industrial complex
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an interesting object for investment. In most developed countries, investment in
agriculture is encouraged and supported by the state. The main directions of investment
policy in this sector of the economy are aimed at increasing production, actively using
the latest technical, technological and managerial achievements. The need for
digitalization of the agro-industrial complex is obvious — implementation of digital
economy principles will create an institutional environment that meets modern realities
and allows to generally improve production efficiency.

Agriculture is a priority industry in the Republic of Belarus. It is essential for
ensuring the country’s food security and for providing raw materials to other industries.
Agriculture is also one of the most important activities in the republic for it employs
more than 20 % of the workforce. In 2021 agricultural production amounted to 95.8 %
of the level of 2020 [4]. The most important link of the new model of the national
economy in the Concept of the National Strategy of Innovative Development of the
Republic of Belarus for the period up to 2035 is defined as digital transformation based
on high-tech business projects. Technological innovations should become the center of
the Belarusian economy, and the digital integration of new generation information
models into all areas of life should be the tool [3]. At the same time, emphasis is placed
on the development of Industry 4.0 technologies, precision agriculture, smart farms
and digital greenhouses. Thus, one of the key benchmarks of development agribusiness
Is a digital transformation, which includes changes and problems associated with the
use of innovative technologies and their integration into all areas of the studied sector.

The Belarusian agricultural sector is now at the turning-point stage. The country
managed to overcome the recession of production, to bring the number of loss-making
agricultural companies to the minimum, to restore the balance at the foodstuffs market
by raising the share of home-made products; to extend exports and domestic sales of
foodstuffs. Due to the state support, especially due to investments in modernization
and retooling, the agricultural output has increased greatly. The Belarusian agrarian
business is represented by large agricultural enterprises. Most of the farms have mixed
crop and livestock farming. A powerful cattle breeding has been created in Belarus to
manufacture milk and meat products.

The republic is one of the main producers of flax in the world and the second
producer of potatoes in Europe. The fact that potatoes are Belarusian «second bread»
is known far beyond the republic. No wonder: Belarus is the second producer of
potatoes in Europe. The increase in cattle breeding production and the demand for new
products required a modernization of dairy and meat-processing companies. Belarus is
considered to have low prices for foodstuffs among other countries in transition. Retail
prices for foodstuffs in Belarus are much lower than those in Russia and other CIS
countries. Belarusian agriculture does not only produce farm products to meet domestic
needs. The republic is a traditional exporter of agricultural products. Among them are
pork, beef, chicken, animal oil, cheese, eggs, flax, vegetables. The Belarusian agro-
industrial complex has recently turned into a big exporter. Price — reasonable,
quality — excellent. This is the goal of Belarusian agrarians.
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Thus, we can conclude that the main activities of States related to increasing the
investment attractiveness of agriculture are aimed at obtaining new scientific
knowledge, introducing innovative technologies and developing the digital economy.
Taking into account the need for large investments in the agro-industrial sector of the
economy in developed countries, there are whole sets of measures aimed at
encouraging and supporting agricultural investors.

To implement the digital economy in agriculture, the Ministry of agriculture of the
Russian Federation adopted the departmental project «Digital agriculture» in 2020.
According to this document, digital agriculture refers to agriculture based on
innovative ways of producing agricultural products using digital technologies,
including robotics, e-Commerce, analysis of large databases, the Internet of things,
which contribute to increasing labor productivity and reducing costs. Agriculture
includes several areas, the main of which are crop production and animal husbandry
[2].

According to scientists, the introduction of e-agriculture will help agricultural
enterprises successfully solve many problems: increase production by optimizing
operations including proper planting, watering, pesticide treatment, and harvesting;
improvement of product quality due to the implementation of product quality analysis;
improvement of animal husbandry through the use of modern electronic sensors that
can track the condition of animals, as well as their location [1, p. 351].

The beginning digitalization of the agro-industrial complex can level out many
investment risks and make the industry more attractive to potential investors. Thus, we
can state that agriculture is interesting area of investment from the point of view of
studying. This industry is the most important sector of the economy for any state.
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Abstract. The relevance of the study is due to the fact that in the field of industrial
production, the implementation of integration processes for the design and deployment
of scientific and technological chains that produce finished competitive products is
often carried out within the framework of ecosystems representing specific
organizational forms, the task of which is to streamline the interaction of independent
entities in order to obtain positive synergistic effects. The subject of the study was the
organizational and economic relations that arise in the process of forming an
organizational mechanism for managing the inter-subject interaction of ecosystem
participants.

Annomayus. AKmyanvbHOCmMb UCCIe008aHUs 00YCllO8NIeHa meM, Ymo 6 cghepe
NPOMbBLUUTIEHHO20 np0u360c)cm6a peatuszayud UuHmezcpayuoOHHblX npoyeccos
nPpoOeKmMupo6aHU: u pPa3eepPmvbl6aAHUA HAYYHO-MEXHOJI0cUUYECKUX yenouex,
NpoU3BO0AWUX ~ 20MOBYIO  KOHKYPEHMOCNOCOOHYI0 — NPOOYKYUio,  3a4acmyio
ocywecmeyiiemcs 6 pamkKax Kocucmem, npe()cmaeﬂﬂmmux KOHKpeEmHble
opcaru3adyuUOHHblEe d)Oprl, 3a0ayeil Komopbslx AGNAemcs ynopﬂdoueﬂue
63aUMOOEUCMBUSL HEe3A6UCUMBIX Cy5'beKm08 C Uyenvro nojydeHus noJjodiCumeslbHblx
CUuHepecemudeckKkux ad)qbekmoe. HpeaMemOM UCCe006aHuUss cmaiu opcaru3ayuoOHHO-
IKOHOMUUYecKue OMHOUWLIEeHUA, 603HUKAOwue 6 npoyecce d)opMupoeaHuﬂ
OP2AHU3AYUOHHO2O0 MEXAHUIMA YNPABIIEHUA Me,?fccy@beKmelM 83aUMOO0elCmeuem
YUaCmMHUKOB 9KOCUCmMembl.

An ecosystem could be clarified as an organizational form of coordination of
complementary resources and competencies of legally independent economic entities
in order to ensure positive synergy from their interaction. The development of
ecosystem is possible due to the motive for increasing the profits of participants, but at
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the same time it is limited by the possibilities of obtaining this profit due to the effects
generated by a new form of interaction.

Based on this approach, we can distinguish three types of coordination related to the
use of the resources of the participants in the industrial ecosystem [1]:

— Firstly, coordination of relations concerning the use of non-specific resources.
The absence of the resource rarity property makes it possible to use the market
exchange mechanism;

— Secondly, coordination of relations associated with the use of specific resources
Is based on the principles of hierarchy;

— Thirdly, the use of the hybrid coordination mechanism, which involves the
formation of stable network relationships.

The essential characteristics of an ecosystem as a special organizational
superstructure should include not only mechanisms for coordinating economic entities,
but also iterative procedures for selecting these coordination mechanisms. At the same
time, the criterion for the selecting one or another coordination mechanism within the
ecosystem is the possibility of achieving positive synergy and the cumulative economic
effectiveness of the interaction of ecosystem participants.

Within the framework of the research goals, we have developed a methodology for
assessing the partnerships of ecosystem participants, which allows to obtain a
comprehensive understanding of the specificity of the connectedness of partners, the
forms of coordination of interaction and the formation of additional synergistic effects
of the ecosystem.

The methodology we propose allows to determine the specificity of relations
between ecosystem participants, which determines their interdependence, taking into
account the resource potential of each partner.

The structural elements of the model are of a qualitative nature, therefore, to ensure
their comparability when calculating integrated indicators, it is necessary to use the
method of expert assessments, which is used to reduce uncertainty and is able to ensure
the objectivity, complexity and reliability of management decisions.

Based on the data obtained, characterizing the existing ways of organizing
interaction between ecosystem participants, such possible forms of coordination are
determined as: market exchange; hybrid form; hierarchy.

In hierarchical structures, a fundamentally different control mechanism is used,
based on a vertical power pyramid built on the principle of subordination. The main
tool that binds this structure and makes it sustainable is the ownership of assets. Mixed
coordination mechanisms are based on a symbiosis to varying degrees of market and
hierarchical mechanisms. Organizations using a mixed mechanism of coordination are
the result of the transformation of two extreme types of organization of interaction,
arising in two diametrically opposite directions [2].

In the works of most authors, the ecosystem, as a specific form of network
interaction, occupies an intermediate position between market and hierarchical
coordination [3]. In addition, Walter A., Ritter T., Gumeden H. consider partnerships
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as an effective mechanism for coordinating work and adapting the economic system to
constant changes [4].

Further, the forms of coordination must be analyzed from the standpoint of the
formation of additional synergistic effects by calculating the relevant indicators before
and after the interaction.

The main indicators of ecosystem effects achieved include: increase in the output of
quality products; increase in profits of ecosystem participants; increasing the quality of
products; reducing the labor intensity of products; reducing of risks in the
implementation of joint activities; growth of qualification of employees with high
qualification and some others.

When developing indicators for assessing additional effects, not only infrastructural
effects and economies of scale are taken into account through the indicators of output
and profits of ecosystem entities, but also the growth of innovation, qualifications,
competitiveness, investment attractiveness and risk reduction is assessed [5].

At the next stage of the proposed model, the correspondence between the form of
coordination of interaction between ecosystem participants and the interdependence is
determined. When the results obtained for all participants of the ecosystem are
combined, a complete picture of intersubjective interaction is formed and it becomes
possible to manage such a complex object of management as an ecosystem that has a
polysubjective structure.

In accordance with the developed methodology, an assessment was made of the
interdependence between the participants in the studied industrial ecosystem of NLMK
Ural. Most of the relationships that have developed within the NLMK Ural ecosystem
are characterized as relationships of a specific nature. Critical relationships, which are
characterized by a high level of interdependence between ecosystem participants, are
observed only for three partners.

In order to assess ecosystem effects, the indicators of the studied ecosystem
proposed within the framework of the author's methodology were calculated for the
period from 2010 to 2021, with the allocation of 4 main stages of ecosystem
development in accordance with the year the partnership was established.

The results of the study confirm that the NLMK Ural ecosystem needs to modify the
ecosystem coordination system in the following areas:

— attraction of partners, the establishment of stable relations with which would
allow solving the issues of increasing competitiveness, qualification, innovative
activity, risk reduction;

— changing the form of coordination of ecosystem participants from hybrid tools
to hierarchical tools related to the value chain and generating significant additional
synergistic effects;

— changing the form of coordination of ecosystem participants related to
infrastructure service organizations from hybrid instruments to market instruments.

It is important to emphasize that the organization of the ecosystem involves a partial
reorganization of the management systems of business partners. Often this problem is
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solved empirically, that is, through trial and error, which may lead to the premature
termination of cooperation. We propose to solve this problem by creating a
coordinating council for managing inter-firm interaction between ecosystem
participants, consisting of representatives of partner enterprises. Its main functions
should be: development and coordination of goals, objectives and projects of
intercompany interaction; organization and control over the implementation of science-
Intensive projects; assessment with a group of experts of inter-subject relations of
ecosystem participants, acting as an initiator, as well as its business partners;
development of recommendations for improving the adaptive system of partnerships.

Thus, the recommendations presented above make it possible not only to assess the
effectiveness of the organizational mechanism for managing inter-subject interaction
of ecosystem participants, but also serve as a tool for timely adjustment, building and
maintaining inter-subject relations of ecosystem participants, strengthening the
protection of the competitive position of the initiating enterprise.

References

1. Williamson, Oliver E. The mechanisms of governance. — New York : Oxford
University Press, 1996, 429 pp.

2. Sheresheva, M. Yu. Methodology for researching network forms of business
organization / M. Yu. Sheresheva [et al.]. — Federal State Autonomous
Educational Institution of Higher Education "National Research University"
Higher School of Economics". — 2014. — Pp. 448-448.

3. Ramenskaya, L. A. Application of the concept of ecosystems in economic and
management research / L. A. Ramenskaya // Manager. — 2020. — Vol. 11. —
Ne 4. — Pp. 16-28.

4. Walter, A. Value creation in buyer-seller relations / A. Walter, T. Ritter,
H. G. Gemunden // Industrial Marketing Management. — 2001. — Vol. 30 (4). —
Pp. 365-377.

5. Plakhin, A. E. Study of the effects of inter-subject interaction of participants of
the industrial ecosystem / A. E. Plakhin, E. S. Ogorodnikova, 1. O. Blinkov,
K. V. Rostovtsev, M. S. Khokholush // Bulletin of the Altai Academy of
Economics and Law. — 2022. — Ne 7-2. — Pp. 276-281.

78 Vitebsk 2022



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

UDC 332.1

STUDY OF THE POTENTIAL OF THE REPUBLIC OF
BELARUS FOR THE IMPLEMENTATION OF THE
"SMART SPECIALIZATION" STRATEGY

Sherstneva O.

Vitebsk State Technological University, Belarus

e-mail: olga_sherstneva@mail.ru

Hllepcmnuesa O.M.

Bumebckuti 2cocyoapcmeennsiii mexnonocuyeckuii ynusepcumem, Pecnyonuxa benapyco

Keywords: innovations, research and entrepreneurship, regional development,
smart specialization strategy.

Knwoueswvie cnosa: UHHOBAYUU, uccnedosamenvekas u npednpuHumameﬂbcmﬂ
aeﬂme]leOCmb, PECUOHANIbHOE pa3zeumue, cmpamecus ((yMHOZZ cneyuaausayuuy .

Abstract. The article defines the main indicators characterizing the possibility of
applying the "smart specialization" strategy, including the scientific and innovative
environment of the regions, as well as the business sector. A study of innovative,
scientific and entrepreneurial activities of the Republic of Belarus in the context of
regions was carried out. As a result of the study, both positive and negative trends. The
main directions of activation of innovative, scientific and business development of
enterprises of the Republic of Belarus are proposed in order to create the possibility
of applying the strategy of “smart specialization”.

AHﬂomauuﬂ. B cmamuve onpedeﬂeﬂbz OCHOGB6HblEe nokasamenu, xapakmepusyroujue
603MOIUCHOCMb NPUMEHEHUA Ccmpamecuu ((yMHOZZ cneyuaausayuuy, exKjiarodarouiue
HAYYHYIO U UHHOBAYUOHHYIO Cpedy pPecuoH08, a Makdce NpeonpuHuUMameibCKuli
cekmop. Ilposedeno uccrnedosanue UHHOBAYUOHHOU, HAYYHOU U  NPeOnpu-
HUMamenvckou oOesmenvHocmu Pecnybnuxu bBenapyce 6 paspeze pecuonos. B
pesyiobmame np06€0€HHOZO uccnedosanust ovliu onpec)efzeHbz KAdK nojaoastcumelibHble,
maxk u ompuyameslbHble mem)em;uu. HpedﬂoofceHbz OCHOB6HblE HANpAaejleHUusl
akmueuzayuu UHHOBAUUOHHOZSO, HAYYHO2O U ousHec paseumus npednpuﬂmuﬁ
Pecny6flui<u Beflapbe C Yyejivio CO30AHUSL BO3MONCHOCMU NPpUMEHEHUA cmpamecuu
«YMHOU CNeyuanu3ayuuy.

A key aspect of "smart specialization™ both at the regional and international level is
the promotion of technology, science and business, as well as the creation of
competitive advantages that would allow these territories to stimulate their economic
and social development on the principles of sustainable development. A key element
of the smart specialization strategy for regional innovation and innovation development
Is the promotion of technology in the business of enterprises and economic and social
institutions [1, 2]. The Smart Specialization Strategy is, in fact, a part of the European
Commission's Smart Growth Strategy, which aims at leading Europe towards smarter,
more inclusive and more sustainable growth.
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Thus, "smart specialization™ is a concept for the development of the region based on
the identification of competitive areas/activities and the promotion of smart business
systems and smart cooperation [3].

The effectiveness of research activities is largely determined by the number of
organizations that carry out research and development; intellectual potential, which is
formed by scientific personnel; as well as the volume of research and development
performed, scientific and technical services provided by organizations. The Republic
of Belarus is traditionally considered a state with a significant scientific and intellectual
potential; scientific schools recognized in the world; and a developed system of
personnel training.

In terms of the number of organizations performing research and development, there
IS a noticeable decrease in their number: by 9 organizations in the Republic. However,
the growth of the organizations under study is visible in the Vitebsk and Gomel regions;
the leading position over the past five years has been occupied by the city of Minsk.
The lagging regions for this indicator are the Mogilev and Grodno regions [4, p. 755].
In terms of the number of personnel involved in research and development, it can be
noted that the largest number of people corresponds to the city of Minsk and the Minsk
region, however, in 2020 there is a noticeable increase in the number in the Vitebsk
region (+198). But also in 2020, compared to 2019, in the Republic as a whole, there
Is a decrease in the number of personnel engaged in research and development by 2113
people [5].

A number of researchers point at a negative trend of -3.8 % (-130 people) [4, p. 754].
At the same time, despite the decrease in the number of organizations using
innovations, the volume of research and development carried out is growing [4, p. 756].
As evidenced by the given data, in the analyzed period there is an increase in the
volume of research and development performed, scientific and technical services
provided by organizations.

The innovative activity of enterprises is not only a characteristic indicator of
innovative activity in the country, but also one of the main indicators of the knowledge
economy. According to the data of the National Statistical Committee of the Republic
of Belarus, during the study period, there has been an increase in the number of
Belarusian enterprises engaged in innovative activities in all regions of the country,
with the exception of the Minsk region [6]. In the analyzed period, the growth rate of
shipped innovative products was positive in all regions, with the exception of Minsk.
In addition, there was a decrease in the share of shipped innovative products in the total
volume of shipped products in 2019 from 18.6 % to 16.6 %. However, at the end of the
analyzed period, there was a positive trend. Thus, in 2020, compared to 2019, the share
of shipped innovative products in the total volume of shipped products increased from
16.6 % to 17.9 %. This circumstance testifies to the increased susceptibility of national
enterprises to innovations as a means of increasing their competitiveness [7]. It should
also be noted that at the end of 2021, 88 organizations participate in joint projects for
the implementation of innovative activities, which is about 20 % of all organizations
performing research and development in 2021. The largest number of organizations
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participating in joint projects for the implementation of innovative activities in 2021 is
noted in Minsk, in the Brest, Vitebsk and Minsk regions. In terms of the number of
joint projects for the implementation of innovative activities, the city of Minsk and the
Brest region are in the lead [8].

One of the important components of the implementation of the “smart
specialization™ strategy is the entrepreneurial activity of the regions and the country as
a whole. For the period 2016-2020 there is an increase in the share of small and
medium enterprises participating in joint innovation projects. The share of staff
employment in knowledge-intensive activities has been on the rise over the past five
years. Also, the share of innovations new to the market and new to the company in the
total turnover in the Republic of Belarus as a whole in 2020 increased by 0.39 %
compared to 2019 [9]. The growth of these indicators is associated with an increase in
the share of investments in fixed assets of SMEs. Minsk, and Minsk, Mogilev, and
Vitebsk regions occupy the leading position in terms of the share of investment in fixed
capital of SMEs. In the Grodno and Brest regions, there is a noticeable decrease in the
share of investment in fixed capital of SME organizations in 2020 compared to 2019
[10].

The study made it possible to determine that the development of innovative,
scientific and entrepreneurial activities of enterprises in the Republic of Belarus is
characterized by both positive and negative trends. Thus, in the main areas
characterizing the possibility of applying the "smart specialization" strategy, the
following conclusions can be drawn:

To activate the innovative, scientific and business development of enterprises of the
Republic of Belarus in order to create the possibility of applying the "smart
specialization™ strategy, it is necessary: development of new and improvement of basic
industrial technologies to improve the quality of products, reduce the cost of its
production; development of innovative products with high added value, involving
modifications of the product and modernization of the technological process;
development of sectoral and university science, creation on their basis of sectoral
scientific and testing laboratories for the needs of all sub-sectors of industry; provision
by the state of the principles of sustainable financing of research and development
using various sources (the republican budget, innovation funds, venture funds, grants,
own funds of enterprises); development of various forms of scientific and technical
partnership, expansion of the geography of the search for business partners in the
innovation sphere between regions and abroad.
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Abstract. In the world of modern technologies, constant digitalization of society, it
Is difficult to imagine the life and activities of a person, organizations, firms, states and
other economic entities without visual, understandable and symbolic images that help
determine the development and activities in the future. One of these assistants is
business process modeling.

Annomayus. B mupe coépemeHHbIX MexXHON02UL, NOCMOAHHOU UYUpposu3ayuu
06“4801’1’1661 CJHIOJHCHO npedcmaeumb IHCU3HBL U OesIMENbHOCTb yeoeeKka, opeaHus’auuﬂ,
Qupm, eocyoapcme u Opy2ux cyObeKxmos 3KOHOMUKU Oe3 HA2TSAOHbIX NOHAMHBIX U
CUMBOJIbHbIX 06pa308, Komopbsle nomozarom onpedeﬂumb paseumue u oeamebHOCmb
8 Oyoywem. OOHUM U3 MAKUX HOMOWHUKOB SBIAeMC MOOeIuposanue OuzHec-
npoyeccos.

Business (activity, occupation, enterprise) is an activity aimed at systematic profit-
making. In English, the term «business» is used for all shades of the meaning of the
concept of «businessy.

A model (French modele from Latin modulus «measure, analogue, sample») is a
system which research serves as a means for obtaining and analyzing information about
real processes, devices, concepts or systems [1]. Also, a model is an abstract
representation of reality in some form, designed to represent certain aspects of this
reality and to provide answers to the questions being studied [2].

Modeling is performed in order to reduce the uncertainty of various characteristics.
When transferring all knowledge about an object, several types of models (schemes)
are developed that reflect the object from different points of view, for example:
structural; functional; behavioral; temporal, etc.

A business-model is a representation of how an organization makes (or intends to
make) money. The business model describes the value that an organization offers to
various customers, reflects the organization's abilities, the list of partners required to
create, promote and deliver this value to customers, the capital ratios necessary to
obtain sustainable income streams [3].
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A business-process is a set of sequential «steps», the implementation of which leads
to the creation of a product or the expected result of an event that fully meets the initial
requirements. At certain steps, it is necessary, based on the available data, to choose
one of the possible branches of movement, which significantly affects the final result.
A thorough analysis of the initial data and choice options leads to an optimal solution
that cannot be obtained without the use of modeling.

The purpose of the article is to explore approaches and types of building business-
processes, to build a business-process.

The business-process model can be presented in the form of a graphical, tabular,
textual and symbolic description that reflects the actual or intended activity of the
subject.

Modeling must begin with the definition and description of the functionality of the
business-process as a whole.

Let's model a business-process that describes the stages of admission to a higher
educational institution in the form of a flowchart (Figure 1).

The algorithm of the business-process «Admission to the university» consists of the
following processes:

1. The first stage assumes that the future applicant, with the help of career guidance
tests, his inclinations and hobbies, advice from relatives and teachers, makes a choice
of who he wants to become.

2. The choice of specialty is made, then you need to find out which universities
have the chosen specialty, for this you need to explore various educational sites,
directories, university websites.

3. At the next stage, the applicant is determined with the city and university for
admission. The main driving force at this stage is transport communication, the prestige
of the university, the cost of education.

4. Then preparation for the CT begins, which includes self-study, attending
extracurricular classes or tutors.

5. The next function involves testing knowledge on the RT, where the applicant
checks his strength and makes a forecast for admission.

6. Next, the final school exams take place, at the entrance of this stage the applicant
receives a document on general secondary education, which is necessary for further
admission.

7. Delivery of the DT takes place within the time limits established by the Ministry
of Education and in accordance with all requirements.

8. Next, the applicant undergoes a medical examination and at the exit receives a
certificate of eligibility for training in the chosen specialty.

9. Then the applicant receives the CT certificates necessary for submitting
documents in accordance with the rules for admission to universities.

10. At the stage of monitoring the introductory company, a branching occurs when
the applicant sees that he knows enough or not enough points.
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11. In the first situation, the applicant submits to the selection committee all the
necessary documents for admission specified in the rules for admission to universities
and waits for lists of enrolled.

12. When adding the second option, a branching occurs again, which assumes that
the applicant chooses a similar specialty or another university, or decides to enter
another educational institution (college).

13. At the output of the business-process, the applicant receives a positive result —
enrolled or unsatisfactory — not enrolled.

Determining who | want to be

A

Monitoring universities that have the
desired snecialtv

A 4

Choosing a university and city

A 4

Preparing for CT

h 4

Checking knowledge on RT

L

Passing final exams

'

Delivery of DH

v

Passing a medical examination

A 4

Obtaining DH certificates

|

Monitoring of the introductory company

l_l

Certainly not enough points

\_l

!

Not enough points

Submission of documents

N

A 4

Waiting for lists of enrolled

Search for alternative options
(selection of a similar specialty

or university)

= =

AA 4

Applying to college

Enlisted Not enrolled

Figure 1 — An example of a business-process description
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As a result of the work carried out, the following conclusions can be drawn:

Firstly, the visualization of the business-process allows you to visually see all the
«steps» of the simulated situation.

Secondly, an adequately designed model allows you to identify the shortcomings
that exist in this model, redirect and improve business-processes and conduct the
necessary analyzes.

Thirdly, the use of any modeling method suggests that the main concept is the
connections that serve to describe the interactions of objects.

Fourthly, business-processes are used for various purposes, therefore, it is necessary
to determine in advance the purpose and structure of the model being developed based
on the available data.
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Abstract. The article considers the main directions of the State Program of
Innovative Development of the Republic of Belarus; the competitive advantages of the
country are revealed. The results of the Global Innovation Index are presented. An
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assessment of the innovative development of the Republic of Belarus and the EAEU
member countries was carried out. The problems of commercialization of innovations
in the Republic of Belarus and in the world are revealed.

Annomayus. B cmamve paccmompenvl ocHosHble HanpasieHus 1 ocyoapcmeennoi
npocpamMmvl  UHHOBAYUOHHO20  passumus Pecnybonuxu  bBenapyce;  6visénensbl
KOHKYpeHmuble npeumyujecmea cmpansl. [Ilpedcmasnenst pesyiomamsl I 1006anvrhoco
UHHOBAYUOHHOZCO unoexca. Hpoeedeua OY€eHKdA UHHOBAYUOHHOCO  paszeumust
Pecnyonuxu benapycoe u cmpan — unenos EADC. Bwvisenenst npobiemvl Kommep-
yuanuzayuu unnosayul 8 Pecnyonuxe benapyco u 6 mupe.

One of the main directions of economic policy in the Republic of Belarus is to create
conditions for attracting investments, including foreign ones. The Republic of Belarus
Is in many respects inferior to the most technologically advanced countries in terms of
the level of innovative development, while innovation is the main source of economic
growth, as well as a factor of competitiveness of both the organization and the national
economy.

Currently, the innovation policy in Belarus is based on the State Program of
Innovative Development. The main directions of this program are: organization of the
development and implementation of innovative projects of national importance;
innovative development of the regions; development of innovative entrepreneurship;
development of innovative infrastructure; formation of an institutional environment
that encourages innovation; development of international cooperation in the field of
innovation; personnel support for the innovative development of the national economy.

To implement these directions, you should: improve the regulatory framework
governing innovation activities; increase the prestige of the academic profession;
attract young people to science; promote the creation of technology parks, business
incubators, etc.

Investors negatively assess the prospects for economic growth of the Republic of
Belarus, so they are not ready to invest in fixed assets and prefer to limit investment
activity.

However, the Republic of Belarus has a number of competitive advantages not only
in Europe, but also on a global scale: favorable geographical location in the center of
Europe; competitive investment and tax climate; developed transport and logistics
infrastructure; highly qualified workforce. Among the main objectives of the strategy
Is to determine the directions for attracting foreign direct investment in the economy,
to orient foreign capital investments in the creation of high-tech industries and other
types of economic activities encouraged by the state. It provides for assistance in
attracting funds for the implementation of projects using advanced foreign technologies
and management, stimulating the inflow of capital of multinational corporations in the
implementation of projects that ensure the accelerated development of exports to
countries with high effective demand and import substitution. It is also planned to
improve the structure of foreign direct investment, which provides for an increase in
the share of investments in the active part of fixed assets [1, p. 194].
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One example of attracting investment to the country is the construction of the Great
Stone Industrial Park. It is a special economic zone, which is characterized by a special
legal status and special tax benefits. In 2020, the Republic of Belarus took 64th place
in the Global Innovation Index (GlII), which is 8 positions higher compared to 2019.
Thus, the positive trend to improve the position of Belarus in the GII continued
(2018 — 86th place, 2019 — 72nd place) (Figure 1).
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Figure 1 — Belarus in the GIl 2012-2019
Source: compiled by the author according to [2].

The GII report is one of the main sources of information assessing the country's
innovation performance.

Eighty indicators used for the analysis make it possible to get a general idea of
innovation activity, including from the point of view of the political situation, the
development of education, infrastructure and business. Gl reports are developed and
published by the European Institute of Business Administration (INSEAD),
International Business School (France), Cornell University (USA) and the World
Intellectual Property Organization (WIPO). The economies covered by the study
represent 93.5 % of the world population and 97.4 % of world GDP. The key positive
indicators of the GII that influenced the position of the Republic of Belarus in the
ranking were: "Creation of mobile applications” (1st place); "ISO 9001 quality
certificates" (5th place); "Public expenditures for 1 student of secondary education”
(8th place); "Graduates in exact and engineering sciences" (11th place); "Export of ICT
services" (15th place), "Applications for patents for utility models by origin” (16th
place). The improvement in the ranking of Belarus in the GI1-2020 is the result of work
carried out with the participation of the State Committee for Science and Technology
and the National Center for Intellectual Property to develop the infrastructure of an
innovative economy, including modern information technologies, improve the
business and institutional environment, and improve the quality of education. The
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values of the innovative development index of the Republic of Belarus and the EAEU
member countries at the end of 2016-2020 are presented in Table 1.

Table 1 — Positions of the Republic of Belarus and the EAEU member countries in
the Global Innovation Index at the end of 2016-2020

Country Index 2016r. | 2017 . | 2018 7. | 2019 71. | 2020 T.
| place inthe rating| 60 59 68 64 61
Armenia -
index value 35.14 35.65 32.81 33.98 32.64
place in the rating | 79 88 86 72 64
Belarus -
index value 30.39 29.98 29.35 32.07 31.27
i i 75 78 74 79 77
Kazakhstan plac_:e in the rating
index value 31.51 31.50 31.42 31.03 28.56
Kvravzstan place in the rating | 103 95 94 90 94
yray index value | 26.62 | 2801 | 2756 | 28.38 | 2451
Auss place in the rating | 43 45 46 46 47
ussia
index value 38.50 38.76 37.90 37.62 35.63

Source: compiled by the author.

Thus, the analysis and the results make it possible to identify a number of problems
of the commercialization of innovations in the Republic of Belarus and in the world:

— underdevelopment and low level of use of the potential opportunities of the
national innovation market. When conducting a qualitative assessment of innovations,
it is possible to ensure a high margin as a result of the introduction of innovations into
production, to avoid inefficient use of material and time resources of enterprises and
companies;

— lack of a scientifically grounded theoretical and methodological base for
assessing commercialization projects;

— the lack of an appropriate infrastructure that allows for the effective
commercialization of innovations and ensures the implementation of innovation policy
in accordance with the requests of the NIS, society and the state;

— low cost of innovative products, which leads to the use of such methods of
commercialization as the assignment of a part of the rights to innovation and the full
transfer of rights. This means a lower level of profitability as a result of the lack of
opportunities for self-introduction of innovations into the markets;

— bureaucracy in the registration of patent rights for innovations and the duration
of the patenting process;

— lack of young scientific personnel.
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Abstract. Attracting debt capital of financing for investment activities of industrial
organizations requires an assessment of the level of their use to generate additional
income. According to the authors, a factor model of the financial leverage effect can
be used for these purposes, which allows assessing how efficiently and rationally an
organization borrows funds to increase profits. The research in one of the largest
industrial companies in the country allows us to conclude that high interest rates on
loans are not covered by the level of profitability of investment projects implemented.
For sustainable business development, management needs to ensure the search for new
management solutions and tools in financing the investment activities of the
organization.

AnHomayus. IIpusneuenue 30eMHbIX UCMOYHUKOB QuHnancuposanus
uHeecmuquHHozl oessmenbHoCmu NnPOMbIULIEHHbLX opeaHuS’auuL? mpe6yem OYEHKU
YPOBHA UX UCNOJIb306AHUA onst noJiy4eHu: oonoaHumenvuvix 00x0006. Ilo muernuro
asmopos, O0as dMux uyeiei Mmodcem Oblmb UCNOAb30BAHA QAKMOPHAS MOOElb
aghghexma hunancosozo pviuaea, noO36ONAOUAS OUCHUMD, HACKOILKO 3hheKxmusHo u
PAUUOHATIBHO Op2aru3ayusdl 3s3aumcmeyent cpedcm@a ons yeeaudeHusA npu6bmu.
IIposedennvie ucciedoanusi 8 0OHOU U3 KPYHNHBIX NPOMBIULLEHHBIX KOMIAHUL CIMPAHbBL
N0360JI10M COeNAMmb 6bl600 O mom, 4mo 6blCOKUE NpPpoYEHNIHble CMABKU NO eraumcm
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He NepeKpul8alomcs ypogHeM 00X0OHOCHU Peanu3yemMblxX UHBECTMUYUOHHBIX NPOEKMO8.
Il yemotiuuso2o pazeumusi OusHeca MeHeodcMeHmy Heobxoo0umo obecneyums NOUCK
HOBbIX  YNPAGIEHYECKUX  PeuleHUutl U  UHCMPYMEHMO8 6  (DUHAHCUPOBAHUU
UHBECMUYUOHHOU 0esMelbHOCU OP2AHUAYUU.

The object of research JSC «Vityaz», a large multidisciplinary organization that
currently specializes in the development and manufacture of electric charging stations,
color LCD televisions, household appliances, medical equipment, special
technological equipment and devices, construction products, thermal energy
generation. The products manufactured by the company, the services rendered, the
work performed are represented in almost all types of economic activity.

The main areas of investment activity of JSC «Vityaz» are repair, replacement,
maintenance, reconstruction and modernization of worn-out production facilities,
purchase of new equipment, tools, transport and investments in intangible assets. There
are investments in long-term financial investments, the structure of which is
represented by investments in the authorized funds of its own subsidiaries and
securities of two banks.

In order to assess how efficiently and rationally the company borrows funds to make
a profit, the effect of financial leverage was calculated, which is one of the indicators
for evaluating the effectiveness of the company's investment activities.

This indicator reflects the level of additional return on equity with a different
proportion of the use of debt capital. The effect of financial leverage (DFL) is
determined by the formula:

DFL = (1-)*(ROA-r)*(D/E)

where the t—the income tax rate, the coefficient; ROA —return on assets, %; r —average
calculated interest rate for a loan,%; D — the average amount of debt capital for the
period; E — the average amount of equity for the period; (1-t) — tax corrector, based on
this coefficient, the level of return on capital decreases, taking into account taxation;
(ROA-r) — differentiation of financial leverage, that is, a decrease in return on capital
as a result of paying interest on a loan; (D / E) — the leverage of the financial lever, that
is, the ratio of debt to equity.

Data for calculating the effect of financial leverage are obtained from the company's
financial statements. Some indicators, such as the average annual amount of equity and
debt capital, as well as the average annual amount of assets are calculated based on
their average balances at the beginning and end of the reporting period. The data is
presented in the table 1.

The calculations show that the effect of financial leverage has a negative value,
which is caused by the fact that the (ROA) return on assets is lower than the average
calculated interest rate for the loan, that is, the company cannot provide such efficiency
to compensate for the use of the loan. This fact took place both in 2019 and 2020. The
negative value of the DFL indicates that payments for the use of loans are made at the
expense of equity, that is, debt capital is used inefficiently. However, a decrease in the
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negative value of the coefficient in 2020 by 6.27 % is a positive factor and leads to a
decrease in the fall in return on equity. Thus, in 2019, a decrease in equity due to credit
funds occurred by 15.26 % or by 4,209 thousand rubles (27 583*(-15.26 %)), and in
2020 by 8.99 % or by 2,921 thousand rubles. (32 494*(-8.99 %)).

Table 1 — Calculation of the effect of financial leverage

Indicators Symbol | 2019 2020 | Deviation

The average annual amount of equity, E 27583 | 32494 4911
thousand rubles

The average annual amount of debt D 28 474 | 27 506 -968
capital, thousand rubles

Average annual amount of assets, A 80092 | 86283 6191
thousand rubles

Financial leverage, coef. D/A 1.032 | 0.846 -0.186

Profit before taxes, thousand rubles P 2457 | 6332 3875

Taxes on their profits, thousand rubles T 379 10 -369

The level of taxation, coef. t 0.18 0.18 -

Return on assets, % ROA 3.07 7.34 4.27

Interest payable, thousand rubles IP 5060 | 4368 -692

Average calculated interest rate for the r 21.10 20.3 -0.8
loan,%

The effect of the financial leverage DFL | -15.26 | -8.99 6.27

Compiled by the authors.

All this points to the inefficient use of debt capital, which means that the company's
management should make such management decisions that would help attract the most
profitable investments for them, as well as investing in effective investment projects.

To determine how the DFL has changed due to each component, you can use the
method of chain substitution and calculate the conditional indicators of the DFL.:

DFL con 1 =0.82*(3.07-21.10)*1.032 = -15.26 %j;

DFL con 2 = 0.82*(7.34-21.10)*1.032 = -11.64 %j;

DFL con 3 = 0.82*(7.34-20.30)*1.032 = -10.97 %j;

DFL con 4 = 0.82*(7.34-20.30)*(27506/27583) = -10.60 %;

DFL con 5 = 0.82*(7.34-20.3)*0.846 = -8.99 %.

The total change in the DFL due to all factors is 6.27%, including due to:

the level of taxation: -15.26-(-15.26) = 0 %;

the level of return on assets: -11.64-(-15.26) = 3.62 %;

loan interest rate: - 10.97-(-11.64) = 0.67 %j;

the level of debt capital: -10.60-(-10.97) = 0.37 %

the level of equity: -8.99-(-10.6) = 1.61 %.

A DFL = 0+3.62+0.67+0.37+1.61 = 6.27 %.
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As it can be seen from the calculations, the level of taxation in 2019 and 2020 has
not changed. The income tax rate remained at 18 %, so this factor had no effect on
financial leverage. The company itself cannot influence this indicator, since the rate is
set by the state.

As for the financial leverage differential, that is, the difference between the return
on assets and the payment for debt capital, the higher the value of this indicator, the
more pronounced the positive effect of the financial leverage. It was the increase in
return on assets in 2020 compared to 2019 by 4.27 % that gave some positive effect in
reducing the negative value of the DFL, which led to its change by 3.62 %. And the
reduction of the loan interest rate in 2020 compared to 2019, due to the reduction of
the refinancing rate by the National Bank of the Republic of Belarus, by 0.8 %, led to
a change in the DFL by 0.67 % for the better.

The leverage of the financial lever shows how the leverage is affected by the share
of debt capital. The value of the leverage in 2019 and 2020 was 1.032 and 0.846,
respectively. Both values are higher than the recommended value of 0.7, which means
that the company risks losing its financial stability. In 2020, this value approached the
recommended one, since the ratio of debt capital and equity shifted towards a slight
increase in equity, although there was still an excess, which means that the risk of
financial stability remains. As a result, due to a decrease in the level of debt capital, the
financial leverage increased by 0.37 %, and due to an increase in the level of equity,
the financial leverage increased by 1.61 %. The fact that equity capital in 2020 began
to occupy a greater share compared to financial obligations, on the one hand, indicates
the beginning of stabilization in the company, and on the other hand, that the company
no longer uses new financial instruments, and, perhaps, does not fully reveal its
development potential.

JSC «Vityazy, being an open joint stock company, the authorized capital of which
is divided into shares, has the opportunity to change the structure of its capital.
Competent management of its stake, access to Russian or international capital markets,
by targeted sale or through IPO, the use of various sources of financing, all this will
help the company not only to get cheap money for its development, financing of real
investments, but also to attract foreign investment in its business. Also, in order to
attract cheap money, the company needs to continue to actively participate in various
government programs and projects funded from the budget.

Factor analysis of the effect of financial leverage also revealed a number of
problems, but also showed directions for improving the efficiency of the company's
investment activities. In order for the effect of financial leverage to be positive, the
company needs to increase the return on assets (ROA) so that it is higher than the
interest rate on loans and borrowings. To this end, JSC «Vityaz», in addition to
negotiating with banks to reduce key rates, must:

— increase profits (by increasing prices and /or reducing costs, increasing the share
of products with higher profitability in the assortment, ensuring a rational ratio between
income and expense growth (the former should always overtake the latter), etc.);

— ensure a relative decrease in the value of all assets (in relation to revenue);
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— increase the profitability of sales;

— increase the level of capital return;

— increase asset turnover;

— Increase the share of the active part of fixed assets.

If the positive effect of a financial lever determines its differential, then it is possible
to strengthen this effect by properly managing the leverage of the financial lever, by
planning and achieving an optimal ratio of debt and equity.
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Abstract. Entrepreneurship plays a significant role in the country's economy. The
number of jobs grows, the contribution to the country's GDP and to the Social
Protection Fund increases, and the monopoly decreases. The selection of goods and
services increases. The more competitive enterprises, producing the same products
are, the higher the level of competitiveness and quality of goods become. This article
presents statistics on the dynamics of the development of small and medium enterprises
in the Republic of Belarus, describes the main directions and advantages of
entrepreneurship over large business.

Annomayus. [Ipeonpunumamenbcmeo uepaem 8adxiCHy0 pojib 8 IKOHOMUKE CHPAHDL:
Veenudueaemcs Koauuecmao paboyux mecm, exiao ¢ BBII cmpanwi, 83nocol 6 ®C3H,
YyMeHbulaemcs: MoHonoaus. /s nompebumenei y8eiuuusaemcs 6bloop moseapos u
yenye. Yem 6onbue KOHKYPEHMOCNHOCOOHBIX NPEONPUAIMUL, NPOU3BOOAWUX OOHY U MY
JHce NPOOYKYUI0, meM 8bllle YPO8eHb KOHKYPEHMOCNOCOOHOCMU U Kayecmeo. B dannoti
cmamose npedcmaeﬂena CMamucmuka OUHAMUKU paseumusl mMaioco u cpeaneeo
npeénpuHumamerbcmea 6 Pecny@zuke Eefzapbe, ONnUCAHbl OCHOBHblE HANPABIIEHUA U
npeumywecmeda npednpunwwameﬂbcmea HAO KPYNHbIM Ou3zHecom.

94 Vitebsk 2022


mailto:vlad.mironchik.00@mail.ru

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

It is legitimate to analyze the dynamics of entrepreneurship development in the
Republic of Belarus using official data of the National Statistical Committee of the
Republic of Belarus.

According to statistical data in the Republic of Belarus on January 1, 2022, the share
of small and medium enterprises in the gross domestic product was 26.6 %, and the
share in gross value added was 30.5 %, which turned out to be 1 percentage point higher
compared to 2020. In the context of the regions of the republic, the maximum gross
value added is observed in Minsk and the Minsk region — 44.7 % and 33.6 %,
respectively. This macroeconomic indicator for small and medium enterprises in other
regions makes in Brest — 24.9 %, Mogilev — 23.8 %, Grodno — 20.1 %, Vitebsk —
17.5 % and Gomel — 15.3 %.

There are 7 main types of economic activity in the Republic of Belarus: industry;
wholesale and retail, car and motorcycle repair service; agriculture, forestry and
fisheries; construction; transport, postal and courier activities, warehousing;
information and communication; professional, scientific and technical activities [1].

A strong tendency towards active development of small and medium enterprises in
the Republic of Belarus has been observed not only over the past year.

The analysis of the activities of small and medium enterprises in the Republic of
Belarus for 2011-2021 allowed us to identify the following trends, presented in Table
1.

Analyzing the data in Table 1, it can be noted that in 2011-2021 entrepreneurship in
the Republic of Belarus was actively developing. The decrease in small and medium
enterprises in terms of the number of employed is evidenced by an increase in the
number of legal entities by 18.4 % and individual entrepreneurs by 19.7 % in 2021
compared to 2011. The average number of employees of small and medium enterprises
has decreased, and wages have increased, this can be explained by the growing demand
for specialists capable of automating processes in order to replace physical labour and
increase productivity. There is also a positive change of such indicators as revenue
from sales of products, goods, works, services; net profit; volume of production;
industrial production; investments in fixed assets; retail turnover of trade
organizations; turnover of public catering.

A decrease in exports and an increase in imports of small and medium enterprises
with an increase in turnover for 2011-2021 can be characterized as the ability to adapt
business processes to the requirements of domestic consumers and an increase in the
degree of trust in Belarusian brands. Small and medium enterprises are more focused
on domestic markets.

As evidenced by foreign experience, entrepreneurs are an important criterion for the
presence of a real market economy in the country and a factor of economic growth in
most industries. Small and medium entrepreneurship as a form of doing business has a
number of advantages over large organizations. Entrepreneurs, unlike large enterprises
and large businesses, easily adapt to external changes and can more easily reorganize
their business processes. Due to the increased mobility of entrepreneurs, it takes less
time to establish business processes. Thus, the development of small and medium
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enterprises is an important strategic guideline for the Republic of Belarus, ensuring its
sustainable growth, saturation of the domestic market and employment of the
population.

Table 1 — Key economic indicators of the activity of small and medium enterprises

in the Republic of Belarus from 2011 to 2021
Key economic indicators 2011 2021 Grr(;\t/(\elth
Microbusinesses, small and medium enterprises
Nu_m_ber of micro, small and med_lum enterprises — legal 91 277 111 908 122 6%
entities at the end of the year, units
Average number of employees of organizations, people | 1223584 | 1121759 | 91.6%
Nominal accrued average monthly salary, rubles 0
(2011 — thousand rubles) 17601 1479.4 84.1%
Revenue from sales of products, goods, works, services, 0
million rubles (2011 — billion rubles) 358956.1 | 1750636 | 487.7%
Net profit, loss (-), million rubles (2011 — billion rubles) | 16698.2 | 9133.8”7 | 546.9%
Return on sales, % 9.3 8.4" -09p
Share of unprofitable organizations, % 19.8 19.17 -0.7p
Volume o_f productlon (works, services), million rubles 1495440 | 856178 | +572.5%
(2011 — billion rubles)
Industrial production, including the cost of tolling (not
paid by the manufacturer) raw materials, million rubles 60 786.8 296429 | 487.6%
(2011 — hillion rubles)
Investments in fixed assets, million rubles 0
(2011 — billion rubles) 35534.0 | 110511 311%
Retail turnover of trade organizations, million rubles 0
(2011 — billion rubles) 327281 | 16301.2 | 498.1%
Turnover of public catering, million rubles 0
(2011 — billion rubles) 2004.7 1622.9 809.5%
Export of goods, million US dollars 18 618.7 17 039.9 91.5%
Import of goods, million US dollars 14 213.0 17825.3 | 125.4%
Balance of foreign trade in goods, million US dollars 4 405.7 -785.4 -117.8%
Individual entrepreneurs

Number of individual entrepreneurs at the end of the 919 285 973 120 124.6%
year, people
Number of individuals engaged_ by individual 16 802 74 563 443.8%
entrepreneurs under labour or civil law contracts, people
Revenue from sales of products, goods, works, services, 0
million rubles (2011 — billion rubles) 13808.2 | 148174 | 1073.1%
Export of goods, million US dollars 100.5 220.8 219.7%
Import of goods, million US dollars 487.4 359.2 73.7%
Balance of foreign trade in goods, million US dollars -386.9 -138.4 -64.2%
Number of individual entrepreneurs at the end of the 919 285 973 120 124.6%
year, people

of

*) — without taking into consideration microbusinesses not included into the sample

respondents.
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Knroueeswie cnosa. ynpaejieHue yenimu nocmaeokK, pecuoHn, 3ejleHa:l 102UCmuKka.

Abstract. The components of logistics activities that affect the environment and the
ecological situation of the regions are identified. An author's mechanism for managing
regional supply chains has been developed, taking into account the principles of green
logistics, which contributes to the sustainable logistics development of the regions and
helps to improve the quality of life of the population.

AHHomalﬂ/lﬂ. Buisignenvr komnonenmaot no2ucmuveckou 0€ﬂm€Jle0CWlu, eauAouue
HA OKpyJcarowyro cpedy U 39KOJI0SUYECKYIO cumyayuro pe2uoHos. Paszpaboman
aemopCKuL? MEXAHU3SM YNpaeleHusl pecUuOHAJIbHbIMU UYEeNnAMU NnocmdadeoK C Yyu4emom
NPUHYUNOE  3€]IeHOU  JIOGUCMUKY,  KOMOpblll  Cnocoocmeyem  YCmoudusoMy
J02UCMU4YeCKomy padseumuio pecuoHoe u codeﬁcmeyem NnoO6blIUICHUIO KaYecmeda HCU3HU
HACEJIeHUA.

The progressive development of logistics and supply chain management in the
region is inextricably linked to technological progress and the negative impact that it
has on the environment. Every day, the amount of non-renewable resources is being
used more and more, the results of the supply chains affect the ecological situation of
entire regions and countries. At the same time, the level of awareness of the
environmental responsibility of people is growing, which is expressed in the creation
and widespread use of technologies aimed at preserving the environment and reducing
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the negative impact on it. In this regard, the problem of using green technologies and
the principles of green logistics at all stages of supply chain management is being
updated: from the purchase of raw materials to the sale of finished products.

The Republic of Belarus considers green logistics as one of the tools for ensuring
sustainable development and as a factor in increasing the competitiveness of regions
and the country as a whole. This is evidenced by the program documents developed in
Belarus: the Program for the Social and Economic Development of the Republic of
Belarus for 2021-2025; National Strategy for Sustainable Socio-Economic
Development of the Republic of Belarus for the period up to 2030; National Action
Plan for the Development of the Green Economy in the Republic of Belarus for 2021—
2025; Concept for the development of the logistics system of the Republic of Belarus
for the period up to 2030; State Program "Environmental Protection and Sustainable
Use of Natural Resources” for 2021-2025; State program "Transport complex" for
2021-2025.

Research by V.D. Gerami, A.V. Kolika [1, p.33], S.A. Bugayan, K.D. Ignatova,
N.D. Ivanov [2], M.Yu. Grigorak, Yu.V. Varenko [3], T.E. Evtodieva [4],
M.N. Grigorieva, S.A. Uvarov [5, p. 647], Yu. Yu. Loginov, V. F Lukin [6, p. 677],
L.M. Zaretskaya [7], I.I. Mukhina, A.V. Smirnova [8], A.N. Voronkov [9, p. 215],
I.1. Koblyanskaya [10], N.Yu. Anashkina [11], .O. Abramova, M.Sh. Murtazina [12],
V.G. Khalyn [13], V.D. Sekerina, M.N. Dudina, N.V. Lyasnikova [14], V.G. Logunova
[15] and others are devoted to the study of green logistics.

As a result of the study, we have identified the components of logistics activities that
affect the environment and the ecological situation of the regions (Figure 1).
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Figure 1 — The impact of logistics activities on the environment
Source: compiled by the author.

Taking into account the above identified components, we have developed a
mechanism for managing regional supply chains (Figure 2), which will minimize
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environmental and economic damage, increase the consumer value of products, and
also increase the competitiveness of the region in terms of sustainable development.

Green logistics principles

5
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|

Information about the
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Figure 2 — The mechanism for managing regional supply chains
Source: compiled by the author.

Unlike the existing ones, in the proposed mechanism, the management of regional
supply chains is carried out taking into account the principles of green logistics; the
mechanism takes into account not only the own economic interests of supply chain
participants, but also the main goals of sustainable development of the region, based
on the principles of preserving and increasing natural potential in order to create the
most favorable environment for the comprehensive development of the individual.

For participants in supply chains today, the main goal is to obtain the maximum
possible profit, the implementation of "green” principles is considered an economically
unprofitable activity, because. these activities contribute to an increase in logistics
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costs and, as a result, lead to an increase in the final cost of products or services.
Therefore, the state should provide subsidies, introduce a system of preferential lending
and taxation for enterprises that operate in accordance with the principles of green
logistics, as well as reduce prices for environmentally friendly materials and fuels in
order to promote them and increase their accessibility.

Thus, the management of regional supply chains, taking into account the principles
of green logistics, helps to minimize the damage caused to the environment, ensures
efficient management of logistics flows, and also improves the competitiveness, image
and reputation of both supply chain participants and regions as a whole; supply chain
management, taking into account the principles of green logistics, contributes to the
sustainable logistics development of the regions and contributes to improving the
quality of life of the population.
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NEOCLUSTERIZATION ON THE INDUSTRY 4.0
PLATFORM AS A DRIVER OF STABILIZATION OF
THE ECONOMY OF THE REPUBLIC OF BELARUS:

THEORETICAL AND PRACTICAL ASPECTS

HEOKJACTEPU3ALIUA HA HNIUATPOPME
UHJIYCTPHUU 4.0 KAK JPAUBEP CTABUJIU3AILIUU
9KOHOMUKHU PECIIYBJIUKU BEJAPYCb:
TEOPETHYECKHUE U IPAKTUHYECKHE ACIIEKTbI
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Bumebckuii 2cocyoapcmeennsiii mexunonocuyeckutl ynusepcumem, Pecnyonuxa bBenapyco

Keywords: cooperation, stakeholder, blockchain technologies, digital economy,
cluster, smart cooperation, smart industry.

Knroueswvie crnosa. compydﬂuqecmeo, cmeﬁKxOﬂdep, OJI0KYeUH-MEexXHOI02UL,
yugpposas IKoHoMuKa, Kiacmep, Smart-Kkoonepayus, Smart-uHO0yCmpus..

Abstract. The article discusses the theoretical and methodological foundations of
network cooperation in clusters, including: forms of cooperation and their advantages
for stakeholders; the composition of cluster-type network structures; the concept of
"cluster™, "network cooperation"; types of network connections. The analysis of the
degree of development of network cooperation in Belarus was carried out on the basis
of a survey of 421 business entities, which revealed the following problems: lack of
information about potential partners; low level of trust between entrepreneurs; lack of
infrastructure and services for organizing cooperation and business cooperation.

Taking into account the digitalization of the Belarusian economy, the directions of
enhancing network cooperation in clusters have been developed, including:
subcontracting service, blockchain technologies, smart contract, the use of which will
contribute to improving the efficiency of both cluster entities and the economy as a
whole.

Almomauuﬂ. B cmamuve pPaccmompeHrbl meopemuko-Memoc)OﬂoeuquKue OCHOB6bl
cemegoco compyoHUYecmeda 8 Kiacmepax, 8Kuouas: opmol COmpyoOHULeCcmaea U ux
npeumyuiecmeo 0Jisi CmeuKkxoi0epos, COCMas cemesvblx CMpyKmyp KiacmepHo2o muna,
NoHAmMUE KKIacmepy, «cemegoe cOompyoOHU4ecmaoy, 8Uudvl cemesvlx ceszeli. Ilposeden
aHaausz cmeneHu paseumus cemeeoco compy()Huqecmea 6 Eefzapycu HA OCHO6€e
anxemuposganusi 421 cybovexma Xo03aUCMBOBAHUS, KOMOPLIL NO360AUL BbIAGUMD
np06ﬂeﬂflbl.' omcymcmeue uH(j)opMauuu 0O NOMEeHYUAIbHbIX napniHepax, HUBKUL
YPOoBeHb 008epusi MexHcoy NpeonpuHUMAamensimu, omcymcmeue UH@Gpacmpykmypol u
yciye no opeaHusayuu compdeuqecmea u Koonepayuu busneca.
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C yuemom yughposuszayuu sxkonomuku benapycu, paspabomanvl HanpasieHus
AKMueU3ayuu  cemeso20 COMPYOHUYEeCmed 6 KIACmepax, 6KIIYds. Cepsuc
cyorxoumpakmayuu,  ONOKYeUH-MEeXHONA02UU,  CMAPM-KOHMPAKm,  NpuMeHeHue
KOmMopblx Oydem cnocobcmeosams NoGblUeHUI0 IdekmugHocmu Kak cyovbeKxmos
Kaacmepa, maxk u 3JKOHOMUKU 8 YEAOM.

In the Republic of Belarus, cluster policy is becoming an important tool for
stimulating the innovative development of the economy. At the same time, clustering
processes are not active enough in comparison with foreign countries. Clusters of
foreign countries employ about a third of the total number of employees, and labor
productivity is 40 % higher [1]. Currently, only 8 active clusters, 6 emerging and 18
cluster initiatives have been created in the Republic of Belarus [3].

Innovation is a crucial factor in productivity growth and value creation. The
Importance of innovation is especially increasing in the era of the Fourth Industrial
Revolution (Industry 4.0). The cluster concept is influenced by the external
environment — namely, the development of ICT, the Internet, the concept of "Society
5.0", informatization of production, etc. [2].

The aim of the work is to develop the theoretical foundations of neoclusters and
develop practical directions for their creation in order to innovatively develop the
economy of the Republic of Belarus.

KAPTA KNTACTEPOB PECMYBJ/INKU BENNAPYCb
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Figure 1 — Map of clusters of the Republic of Belarus
Source: [3].

A new concept is proposed, which is a neocluster. It is based on the transformation
of a cluster into a neocluster. We believe that the neocluster is a network structure of
entities localized in the region, interconnected in the value chain, interacting with each
other on the basis of ICT and/or basing their business processes on elements of
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Industry 4.0. The paper proposes a neocluster structure, which, unlike the cluster
structure, contains elements of Industry 4.0.

The same processes as in clusters are observed in neoclusters, in particular active
cooperation of participants, exchange of advanced developments, iterative
modernization, integration of production processes, optimization of operational
activities, diversification of work with suppliers. Similarly, specialized cluster
enterprises cooperate and compete with each other in the value chain, outsourcing
certain functions if necessary [4, 5].

In the context of Industry 4.0, the ability to flexibly integrate into existing enterprise
networks provides great advantages. The high level of communication technologies
allows us to quickly exchange information and set a strict sequence of operations in the
production chain. The density of cooperative networks is growing, creating
prerequisites for the formation of cyber-physical systems [3].

In order to develop the cluster theory, the following neocluster features are
formulated: strategic orientation to innovation; use of cyber-physical systems; use of
artificial intelligence technology; accelerated integration of computing resources into
industrial processes; blurring the boundaries between physical, digital and biological
technologies within the neocluster manufacturing industry; robotization and
informatization of production; active use of cloud technologies; use of ERP, CRM
software for automating customer interaction strategies; BPM for managing the
business processes of the system.

Following are the advantages of neoclusters compared to conventional clusters:
higher competitiveness compared to clusters; lower transaction costs compared to
clusters; the use of simulation modeling and the creation of digital twins.

The analysis of the external environment, conducted on the basis of a review of
various studies, revealed the following prerequisites that influence the formation of
neoclusters: the development of ICT and the digitalization of society; the development
of network forms of relationships between subjects. Network forms include: clusters,
technology platforms, strategic alliances; the "democratization” of knowledge through
the Internet.

The following directions of development of neocluster structures are proposed.

Digitalization of communications between cluster entities:

— Creation of: databases on cluster entities within the framework of the regional
statistical office; business platforms (technological, procurement, digital, etc.);
development of the architecture of "live laboratories™" for the "smart cooperation” of
stakeholders in the production of innovative products;

— Creation of Internet portals: Internet platforms for training, networking and
cooperation; creation of a virtual Subcontracting Center; virtual business incubators;
social business network "Cluster";

Digitalization of training of cluster participants:

— creation of Knowledge Centers in the form of virtual organizations based on
industry research and/or educational organizations of the cluster;
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— opening of a business school of distance learning for cluster entities at the
entrepreneurs support center;

Digitalization of production in the subjects of the cluster:

— development of the smart industry based on the principles of "smart
cooperation";

— introduction of artificial intelligence technology;

— introduction of blockchain technologies; cloud technologies.

Implementation of: ERP, CRM software for automating strategies of interaction with
customers; BPM (business process management) for managing the business processes
of the system.

Thus, neoclusters are clusters of the future. Combining all the components of
Industry 4.0 will make neocluster as automated and competitive as possible, and,
consequently, a leader in the global market. The use of digital information and
communication technologies in the organization and operation of clusters, i.e.
neoclusterization, will contribute to the sustainable development and increase the
competitiveness of the Belarusian economy.
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Abstract. The article describes the concept and use of artificial intelligence in the
modern world. It explains how artificial intelligence helps to increase the effectiveness
of campaigns, collecting and analyzing the information received. The scope of
application is described: personalization of services; predictive analytics;
communications; content generation. The study of the experience of using artificial
intelligence made it possible to determine the marketing tasks that can be solved with
the help of artificial intelligence, as well as the main steps for the implementation of
artificial intelligence.

AHHOI’}’I(ZL;M}Z. B cmamve uznoosiceno nowsmue u ucnonv3oéarue UCKYCCMBEHHO20
urnmejliekma 6 COBPEMEHHOM MuUupe. 05’b}lCH}l€I’I’IC}Z, KakK l/lCKyCCI’}’leeHHbll:i UHmMeJljieKkm
nomozcaem yegeiauiunio SqubeKWIMGHOCWlb KCZMI’laHuIZ, c60pa u aHaiuza I’lOle'{eHHOIZ
ungopmayuu. Onucana cghepa npumeHnenus: NepPCoOHAIU3AYUSL YCLye, NPeOUKMUBHASL
anaiumuxka, KOMMYHUKayuu, ceHepayusl KOHmeHmda. H3yqeﬂue onslna NPUMEHEHUA
UCKYCCMBEHHO20 UHmMeEIeKma no360.JUlo onpedefzumz) MAPKEMUHCOBbLE 361()611!1/{,
peutaemole C NOMOULbIO UCKYCCMBEHHO2O UHmMeENIEKmd, a makace OCHOBHble Uiacu no
eﬂedpeﬁmo UCKYCCMBEHHO20 UHMENTIEKNA.

Introduction of elements of Industry 4.0. and the concept of Society 5.0 in the real
sector of the economy significantly change business processes, including marketing.
Marketing research, the purpose of which is to refine products to the desired level or
to remove a product from the product range, in Belarusian organizations is currently
carried out on the basis of statistical observations using a survey (self-registration,
correspondence). This method entails a representativeness error and requires a lot of
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time and money. To increase the efficiency of collecting and analyzing information
received from the consumer, it is possible to suggest the use of artificial intelligence in
the field of digital marketing.

At the present stage of development, the ultimate goal of the strategies of any
transnational corporations (TNCs) in the world market is the growth of business
efficiency, which is largely ensured by the development and implementation of modern
technologies. Artificial intelligence (Al) for the subjects of international economic
relations is a set of tools that ensure the digital transformation of business. The
development of artificial intelligence can not only change the business, but also modify
the format of competition in the world market, contribute to further differentiation of
the countries of the world according to the levels of economic and technological
development [6].

With a growing amount of data, with high consumer requirements for the quality of
real-time interactions, machine learning will become indispensable. Al will help
companies link together disparate data and develop algorithms that predict people's
behavior and/or recommend certain actions in real time.

Already, the use of Al is strongly correlated with higher business performance and
higher revenue. Al is guaranteed to help improve economic performance and offload
employees, launch more effective campaigns and better analyze them. Al can help
copywriters, editors, production teams, and analytics departments, but it cannot
completely replace them.

Applications of Al:

1. Personalization of services. This is one of the more undeniable and early
applications of Al. It is easy to analyze purchase statistics for the system, data from
statistics counters and databases are often well structured. With the support of Al,
Eldorado, 220 Volt and almost all retailers in the Russian Federation are personalizing
their own product offerings.

2. Predictive analytics. Performs tasks: predicting customer behavior to increase
conversion and reduce risks; forecasting company budgets, marketing costs; customer
segmentation based on various variables, etc.

3. Communications. For retail, smart chatbots that understand the meaning of
guestions well and can give clear answers are of great importance than voice control.

4. Content generation. Creation of realistic portraits of people or animals,
personalized videos, texts in different languages.

The study of the experience of using Al [1, 2, 3, 4, 5, 6] made it possible to determine
the marketing tasks that can be solved with the help of Al:

1. Text generation

The neural network generates original words based on content analysis in the digital
space. Word formats range from marketing slogans to messages, from blog posts to
sales posts. Such tools are in great demand, as the entire process is delegated to Al.

2. Creation of advertising creatives

In order not to spend a lot of time and money on collecting data, the results of past
campaigns, the effectiveness of competitors' advertising and providing analytics, Al
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solutions can help. They process a lot of relevant creatives in a niche, find out what
exactly they attracted the audience - from the visual components to the wording on the
poster, and then generate a personal original creation.

3. Launching advertising campaigns

Al can help increase performance in all three stages of an effective advertising
campaign (hyper-targeted audience, powerful creatives, maximum automation of
assembly, launch and scaling). To begin with, select a micro-segmented audience in
social networks, observing compliance. Next, research competitors' ads and create
high-converting creatives. And, in the end, complete and launch campaigns in one
window and in a certain number of clicks.

4. Creation of deepfakes for marketing activities

Deepfake is a replacement for photo, audio and video materials close to reality,
developed with the support of neural networks. Despite the fact that almost everyone
Is skeptical about the use of deepfakes, this development has the ability to deliver
Important bonuses to firms. This is a promising marketing tool if you respect copyright
and do not abuse technology.

5. Creation and launch of outreach and email newsletters

To create a catchy headline and the beginning of the email, match the subject and
offer without obsessive words - the ability to communicate with current customers.
Artificial intelligence can also be trained in this, which can analyze user behavior and
personalize its mailings.

6. Chatbot training

It takes time, a good command, and a large dataset to train a machine to recognize
keywords and ignore typos and spelling errors. A little perseverance, and the bot will
clearly recognize the request and respond to the user in a "natural” language. As a
result, positively influencing marketing and sales.

7. Processing and analysis of small & wide data: for everything

Companies are gradually switching to small & wide data. Processing and analyzing
big data is too costly and time consuming for SMB, and they have nowhere to collect
such an amount of data. But even working with small & wide data is easily automated:
Al can analyze the data and visualize the findings, brightly highlighting insights on
which companies can base their decisions.

Stages of Al implementation:

1. Collection and analysis of information;

2. Entering the received information into the data processing program;

3. Writing an algorithm from scratch or improving based on a framework;

4. Training and self-learning of the algorithm;

5. Create a new marketing strategy for the organization using modern Al
capabilities.
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Abstract. The article considers methods for analyzing the competitiveness of
children’'s goods produced by Belarusian knitwear enterprises, a comparative analysis
of the competitiveness of real products and an ideal product is carried out.

AHHOmal/ﬂ/l}Z. B cmanive pacCMompeHnbl Memoovl aHanuza KOHKypeHI’nOCI’IOCO6HOCmu
moeapos 0emcKo2o accopmumenma npouseodcmea 6eﬂ0pyccmtx mpuxKomadsiCHblx
Npeonpusmutl, NposeoeH  CPABHUMENbHbIU  AHAIU3 — KOHKYPEHMOCHOCOOHOCMU
peanvHou nPoOYKYUU U UOedailbHo20 NPOOYKma.

Light industry is one of the most important components of the industrial complex of
the Republic of Belarus. In the light industry of Belarus, the largest in terms of output
and the number of employed workers is the textile industry, which combines the
production of all types of fabrics, knitwear, felting and other products based on fibrous
raw materials. In modern conditions of global challenges, the issue of product
competitiveness is of particular relevance [1]. During the fourth industrial revolution,
the purpose of which is to optimize business processes based on the digitalization of
the economy, the Bellegprom concern has developed a concept for increasing the
competitiveness of textile products, including the technical re-equipment of
enterprises, updating and expanding the range of products, taking into account local
raw materials and customer demand, enhancing search for markets. It is also planned
to master and introduce progressive technologies in the production of yarn, fabrics,
knitted fabrics, etc. [2].

The purpose of the study is to develop methods and tools for modeling and
evaluating the competitiveness of products in the MS Excel environment.

Tasks:

e to develop a methodology for assessing competitiveness in the MS Excel
environment and to test it;

e develop a computer model for assessing the competitiveness of textile industry
products in MS Excel environment.

e develop recommendations for using the results of competitiveness assessment in
making business decisions.

Obiject of study: cotton knitwear produced by knitting factories of the Republic of
Belarus: JSC "Svitanak™, Zhodino; JSC "PTF 8 March", Gomel; JSC "Kupalinka™,
Soligorsk.

The assessment of the competitiveness of the products of the above-mentioned
enterprises was carried out on the basis of children's products, which, according to
experts - specialists of the marketing department, have the greatest demand among
buyers. A survey of buyers of products - commercial organizations was conducted in
Zhodino and Minsk, and made it possible to identify the most significant indicators
that affect the competitiveness of this group of goods: price (46 %); end-user demand
(31 %); product design (14 %); delivery time (9 %) [3]. Therefore, the analysis of the
level of competitiveness of the children's assortment was carried out according to the
following indicators: comfort, external design of the product, materials used, fit of the
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model, tailoring quality, colors, prestige, packaging, brand, product cost, distribution
channels.

The results of the survey in comparison with the characteristics of the ideal product
and the relative deviations from the standard of indicators for assessing the
competitiveness of the enterprises: JSC "Svitanak™, Zhodino; OJSC "PTF 8 March",
Gomel; OJSC "Kupalinka", Soligorsk are presented in Table 1.

Table 1 — Indicators of competitiveness of products of knitwear enterprises.

B : — ~ B : — ~
| =% g2 s= | =% | E£| 52
. The | Characteristic @ = T = =Rt @ o Tz = =Rt
Options , o= L o= w o 22 T = o =
weight | perfect product == E-' = E-' = =2 E-' = E-' =
=2 o M = 52 o =
< o) o - o o
Comfort 0,11 5 4 4 5 02 0.2 0,0
Landing 0.1 4 4 4 4 0,0 0.0 0,0
Composition
. 0,09 4 2 2 3
of materials ' -0.5 -0.5 -0.3
Tailoring
= 0,05 3 4 4 4
quality ' 0.3 0,3 03
Color
0.06 3 1 1 1
spectrum ' -0,7 -0,7 -0,7
Design 0,08 4 3 3 4 03 0,3 0,0
Prestige 0,01 2 1 1 1 -0.5 -0,5 -0.5
Package 0,04 2 2 1 2 0.0 0,5 0,0
Trademark 0,02 2 1 1 2 0,5 0,5 0,0
Price 0.07 4 3 5 3 03 03 03

The calculations showed that, in comparison with competitors, the overall
competitiveness of JSC "Svitanak" is lower than the competitiveness of
JSC "Kupalinka" (2.64 < 2.73) and JSC PTF "8 March" (2.64 < 2.91) the final
coefficient of the overall competitiveness of each of the enterprises below the reference
value (3.36). In addition, the final coefficient of competitiveness of each of the
enterprises has a deviation from the indicators of an ideal product (3.36 > 2.91 >
>2.73 > 2.64).

The table on the right provides information on the relative deviation from the
standard for each position of the analyzed enterprises. The relative deviation of
indicators from the standard varies from -0.7 to 0.3. So, for example, according to
expert estimates, the products of JSC "Svitanak™ for children deviate from the ideal in
the following parameters: comfort, composition of the material, colors, design,
prestige, brand, and price. However, in terms of planting, distribution channels and
product packaging, the assessments of the experts of JSC "Svitanak" for children are
equal to the reference ones. And in terms of the quality of tailoring, the products of
JSC "Svitanak™ are higher than the standard ones.

To quantify the level of competitiveness of the products of the enterprises under
consideration, the calculation of the coefficients of competitiveness of the goods was
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made [4]. Comparing the indicators, we can conclude, that children's products, for
example, JSC "Svitanak" has the lowest coefficient of competitiveness in comparison
with similar products of competing factories.

The results of the analysis are presented in Table 2 and illustrated in the histogram

(Fig. 1).

Table 2 — Competitiveness ratios

Analyzed p/p|Competitor 1| Competitor 2
"Svitanak" | "Kupalinka" "March 8"

Group index. I; 1.96 2.23
Group index of the sample, I2 2.5 2.5 2.5
Competitiveness coefficient, K 0,78 0,82 0,89

Competitiveness coefficient, K

0,9
0,88
0,86
0,84
0,82
0,8
0,78 -
0,76 -
0,74 -
0,72 4

Analyzed p/p "Svitanak" Competitor 1 Competitor 2 "March 8"
"Kupalinka"

Figure 1 — Competitiveness ratio

As a result of the study, the weaknesses of the children's products of JSC "Svitanak",
JSC "Kupalinka™ and JSC PTF "8 March" were identified, which the specialists of
these enterprises should pay attention to and properly approach the solution of this
problem. In the future, the textile industry, as part of the light industry of Belarus,
should be focused both on the maximum possible satisfaction of effective demand in
the domestic market, and on achieving the greatest results in foreign markets. The
proposed calculation model is universal and can be used to assess the competitiveness
of any kind of industrial products.
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Abstract. The article analyzes the possibilities of using chat-bots as one of the
automation tools in digital marketing. The types of chat-bots, their advantages for
business are considered, and an assessment is made of the effectiveness of their
implementation in the organization's business processes.

AHHOI’}’I(ZL;M}Z. B cmamuve npoaraiusupoeaHbl 603MONCHOCMU UCNOTIbB306AHUA YA~
Oomoe Kax 00H020 U3 UHCMPYMEHmMOoe6 asnmomanmusayuu 6 uuqbpoeozw MaApKeEMUHee.
P(JCCMOWlpeHbl 8UObI uam-60m08, ux npeumyuiecmed oA 6u3neca, U 6blnoOJIHEHA
oyenka 3¢hhexmusHocmu ux Heopenus 8 OUHeC-NPoUeccobl OPeaAHUIAUUL.

Automation is the most relevant trend in various business areas. More and more
eCommerce companies are integrating machine learning and adopting chat-bots, which
are becoming an important factor in the development of enterprises.

A chat-bot is a program that simulates a conversation with a user in natural language,
allowing him to interact with a digital device as if he were a real person.
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The bot processes the user's request and gives him the necessary response.
Messaging — both text and voice — can take place in instant messengers, on a website,
in @ mobile application or through a phone.

Chat-bots are one of the highly effective Al-powered tools in terms of digital
marketing automation. Today, most business websites are equipped with chat-bots that
provide instant customer support instead of operators. Chat-bots answer the simplest
queries, matching them to knowledge base articles and content based on clarifying
questions. This technology can be further enhanced by using historical data and
questions from previous consumers to create more personalized conversations. All this
helps to reduce the waiting time for a response from the support service, and allows
operators to focus on more complex tasks.

Marketing, sales and customer service are already reaping the benefits of chat-bot
adoption, especially when combined with artificial intelligence and machine learning,
the combination of which affects the analysis of customer behavior and service levels.
Chat-bots become a «good friend» for the buyer; as a result of the growth of positive
user experience, the retail business is becoming more efficient.

Currently, the following types of chat-bot s have been developed and are being used:

Chat-bots based on rules. Such chat-bots interact with the user based on the
keywords in the request. Often, the bot itself prompts the user to select a keyword,
since it is almost impossible to find all the words that a person is able to use in a
question.

If the bot does not find the keywords embedded in its program in the request, it will
not be able to give an answer. Usually in such cases, the user will be redirected to a
"real” employee.

e Operates based on keywords and does not answer questions that do not contain
keywords.

e Not able to learn from previous user experience, so improvements need to be
done manually.

e Communication seems robotic.

e Quick and easy implementation.

Chat-bots based on artificial intelligence. Al-based chat-bots rely on NLP
techniques, as well as speech recognition and text processing methods using neural
networks. Such bots will answer the user even if he entered a non-standard question.
The main advantage is the ability to self-learn.

Uses NLP to recognize user input.

Independently learns based on Machine Learning algorithms.

e Communication looks more realistic.

The implementation process is more complex and takes more time.

Chat-bot is used to automate the following processes:

e Making an application, accepting an order, booking a ticket, etc.

e Technical support: answers customer questions about your product around the
clock.
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e Product recommendation: selects a suitable product for the customer based on a
request or previous purchase experience.

e Mass mailings: timely notifies customers about promotions and sales.

e Collecting contact information: finds out from the user how to contact him and
passes the information to the manager.

An important methodological issue is the evaluation of the effectiveness of chat-
bots. Chat-bots can bring value in many ways in both business intelligence and business
intelligence. By tracking trends in conversations and focusing on the type of customer,
the chat-bot is able to generate reasonable, targeted offers that increase the chances of
a purchase.

These targeted recommendations are part of the current vogue for personalization as
a way to improve customer experience. Gartner research on personalization has found
a growing need for personalization among customers, who are often willing to pay
more for a service that provides a personalized experience. Collecting information
about the user based on their interaction with the chat-bot will help companies meet
this need.

In the field of business intelligence, chat-bots are a fast and effective tool that helps
managers to monitor various aspects of the company's work directly and make
informed decisions. Chat-bots contain the most up-to-date information (on KPIs and
other metrics) available on demand at any time, and this is their key advantage.

Chat-bots are capable of more than just collecting user data. Text sentiment analysis
Is often used in social networks to study opinions about a product or service. It can be
integrated into chat-bot s to determine the mood of the customer, which is especially
valuable for combating user churn.

Also, sentiment analysis helps companies to better understand their customers.
Information about which elements of the service are especially useful for different
people, and which most influence the decision to purchase a product or service, is
invaluable. Technologies aimed at understanding the full range of human emotions in
the processing of dialogues with buyers have great potential.

As a result of the study, the following benefits of chat-bots for business have been
identified:

1. Ideal employee

e Available 24/7. The bot never gets tired, never pretends not to see your message,
and never takes sick leave. It is ready to help users even during weekends or non-
working hours.

e Multitasking. Able to conduct conversations with hundreds of customers at once
and at the same time remain no less productive than on the first day after the vacation.

e Economical. The chat-bot does not require a salary increase. It does not demand
payment for its work at all. It works on sheer enthusiasm.

2. Positive customer experience. The chat-bot reduces customer waiting time.
Studies have confirmed that a robotic helpdesk responds three times faster than a real
person. This is probably the reason why chat-bots increase customer satisfaction by
24 %.
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3. Collection of customer data. Communicating with the user, the chat-bot collects
information about him and transfers it to other departments. The resulting data can be
used by the marketer to improve their interaction with customers. For example, to send
more personalized emails or to offer products and services that will interest a potential
buyer.

4. Increase sales. Bots accompany and advise the client throughout the entire path to
the purchase. They personalize the user experience based on previously collected
information. Thus, bots are always ready to give the user recommendations that will
interest him.

Thus, the creation of a chat-bot and its use is an important step in modernizing the
image of business organizations, allowing them to move on to more efficient work.
With the help of a chat-bot, informing employees is simplified, the internal processes
of the enterprise are optimized, and working time is saved. All this increases the
efficiency of the organization as a whole, making it more competitive, which in modern
conditions is an important criterion for the success of the company. Chat-bot
technology, as well as technologies used in conjunction with it, is already changing
user experience, «humanizing» interaction with software systems, taking it to a new
level. It should also be noted that there are ample opportunities for using chat-bot
technology in business, since it allows you to reduce costs and adapt to the needs of
the consumer as much as possible, which is critical in a highly competitive market.
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Abstract. The report considers the directions of formation of financial security,
which are based on the financial development of the country, defines indicators for
assessing financial development, including indicators of financial depth, financial
inclusiveness, stability and efficiency. In order to achieve financial security, the
necessity of taking into account the contradictory nature of the presented directions of
financial development is proved. The complex nature of achieving financial stability
has been determined, in particular, an important factor in achieving it in conditions of
high risks has been identified — this is the improvement of the financial state and the
formation of the foundations for a coordinated policy of the governments of individual
countries in the field of counteracting external shocks.

Annomayus. B 0oxnade paccmompernvl HAnpasieHust opmuposanusi PUHAHCOB0
6e30naCHocmu, Komopbolie 6a3upyf0mc;l HA qbuHchoeoM paseumuu  CmpdaHbl,
onpedeﬂeHbl nokaszameJijiu OyeHKuU ¢Z/IHCIHCOGOZO passumusl, eKiouarouue nokasameiu
Qunancosol  2nyOunbl,  BUHAHCOBOU  UHKIIO3UBHOCMU,  CMAOUILHOCMU U
agppexmusnocmu. C yenvo 0ocmudiceHust QuUHaAnCco8oU He30naAcHOCmU 00KA3bl8AEMCSL
HeobxXoo0uMocmo yuema npomueopedueoco xapakmepda npe()CMCIGJZeHHle
HanpaeieHutl  urancosozco pazsumus. Onpeodenen KOMNWIEKCHbIU —Xapakmep
00CmuUdICeHUs d)MHClHC’O@Olj cma6uﬂbﬁocmu, 8 YACMHOCMU BbISAGIEH BAINCHBIU qbakmop
ee  00CMudICeHUs 6 YyCilosusix 6blCOKUX pucKkoge — 39mo Co6epuleHcnmeoearue
@uHanCcoB8020 pe2yIupo8anus u Gopmuposanue 0CHO8 OJisl CO2NLACOBAHHOU NOIUMUKU
npasumesbCcme OmoebHbIX CMPAH 8 001aCmU NPOMUBOOEUCMBUSL BHEUHUM Y2PO3AM.
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In scientific publications, economic security is considered as the need to achieve
stability in economic development, independence from external influence, and includes
the protection of the economic interests of the country [1]. Economic security includes
its separate types: social, investment, demographic and others [2]. Since modern
economic development is inextricably linked with the financial sector, it is necessary
to talk about such a phenomenon as financial security, which is based on the country's
sustainable financial development and acquires new characteristics.

By now the studies of the relationship between financial and economic development
have undergone significant changes. If previously financial development was assessed
only by the financial depth indicator, the current stage of the financial market and
financial institutions is analyzed additionally from the standpoint of such parameters
as inclusiveness, stability and efficiency. Indicators of financial depth are combined,
depending on the financial market sector, into three groups: first —indicators of banking
system development (ratio: the volume of loans issued by commercial banks to GDP;
the volume of bank deposits to GDP; net interest margin to total interest-bearing assets
of the banking system, etc.). Second — indicators of securities market development
(ratio of capitalization of stock markets, corporate and government bonds to GDP, etc.).
Third — indicators of insurance sector development (specific shares of accumulated On
the basis of these characteristics it is possible to compare the significance of individual
sectors of the financial market, as well as to analyse the countries depending on the
specific shares of these sectors [3].

The noted characteristics of the development of the financial system and,
accordingly, financial security indicate the multidimensionality and complexity of the
financial system: for example, its depth does not always ensure the breadth of access
to financial services, a high level of its efficiency — its stability, etc. More recent studies
have also confirmed that these indicators are not always achieved simultaneously. For
example, policies aimed at increasing the affordability of consumers with low
creditworthiness can lead to a systemic crisis, thus jeopardizing financial stability.
Similarly, an increased focus on achieving financial stability can exacerbate
inequalities in financial inclusion, reducing the savings and investment opportunities
of the population. Consequently, each of the presented characteristics may be due to
the socio-economic situation, financial policy and the existing investment conditions
in the country.

Modern scientific research proves the need to shift the emphasis in the analysis from
the policy of stimulating financial deepening to the policy of improving financial
inclusion. According to the OECD definition, "financial inclusion is the ability to
obtain affordable formal (regulated) financial products and services in a timely manner
and under adequate conditions, including by expanding the scope of their use by all
social groups through current and innovative ways, including the improvement of
financial awareness and literacy” [4]. At the same time, it is necessary to distinguish
between the concepts of “the widest possible dissemination of financial services" and
"use of financial services", because even in countries with a highly developed financial
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system not all economic agents resort or would like to resort to some financial services,
although they are quite accessible to them. The rejection of financial services may also
be due to ethical or religious considerations.

In the concept of accessibility of financial services, the main parameter is the general
level of development of the financial system, and not its structure. When comparing
individual countries, the quality and availability of financial services are of paramount
Importance, and not who exactly — banks or the securities market that provides them.
In fact, the banking sector and the securities market complement each other, expanding
the range of services.

Along with financial accessibility, researchers and policy makers today focus their
attention on such a characteristic of financial development as financial stability. The
peculiarity of the modern financial market is its effective regulation based on achieving
two goals — economic growth (by increasing financial depth) and financial stability.
The state economic policy, which manages to solve both problems simultaneously, is
considered optimal. The formation of a balance between different structural elements
of the financial sector is more conducive to higher rates of long-term economic growth
than an emphasis on financial depth alone. In other words, calls for accelerated growth,
the so-called "financial acceleration”, will certainly lead to worse results than the
development of the financial sector in all areas: depth, accessibility, stability and
efficiency.

There is no many scientific research on the relationship between financial stability
and economic growth, despite its high practical relevance. The empirical evidence is
rather limited and not definitive. As a rule, the issue is investigated by identifying the
relationship between financial development and economic growth during periods of
financial instability. The literature identifies three main channels through which
financial instability can affect this relationship: uncertainty about the fundamental
value of financial assets, future returns, and investor behaviour; deteriorating
borrowing conditions due to tighter credit conditions; increased costs of firms and
households associated with the servicing of credit [5].

The point of view of the Belarusian scientist and practitioner D.L. Kalechits,
according to which the assessment of financial stability is complex and affects not only
the financial sector, but also its relationship with other segments of the economy [6].
In our opinion, the list of tasks for assessing financial stability in the context of
globalization should be supplemented by the task of determining the possibilities of
forming a coordinated policy of the governments of different countries in the field of
counteracting external threats.

To characterize the current state of the financial market, it is advisable to use
indicators to assess its efficiency and formulate directions of transition from extensive
to intensive way of its development. The emergence of new markets, additional
financial intermediaries, exchanges, financial centres, and the use of new financial
instruments corresponded to the extensive mechanism. In other words, there was an
expansion of borders of the financial field of activity of market subjects. The intensity
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consisted in the concentration of capital in the main financial centres, high level of
cooperation of national markets, universalization of financial intermediaries' activity.
We consider that the intensive financial development in the long-term period is formed
on the basis of supplementing the mechanism of market regulation by the state policy
aimed at the excess of the growth rate of production factors productivity over the
growth rate of capital volumes. An efficient financial system is characterized by both
high level of financial depth indicators and relatively even participation of economic
entities in the formation of efficiency indicators, including net interest margin (the
share of interest-earning assets as a percentage of total assets), overheads (as a
percentage of total assets), the ratio of bank expenses to income (as a percentage).
These values should be taken into account in addition to the system of indicators
characterizing financial development.
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Abstract. The article analyzes global trends in urbanization. The content of the
concept of Smart City is determined, its main features and constituent elements are
determined. The results of the ranking of smart cities in the world are presented. The
main directions for the implementation of the typical digital platform project Smart
City (Region) in Belarus are considered.

AHHomauuﬂ. B cmamuve npoaraiusupoeaHsvbl mMupoessvle meHOeHL;uu yp6aHu3aL;uu.
Onpedeneno cooepoicanue NOHAMUA « YMHbIL 20po0», onpeodenenbl €20 OCHOBHbIE
uepnibl U cocmasejiAArowue 3j1emMeHnbsl. Hpedcmaeﬂeﬂbl pes3yiomamsl peﬁmuﬂea YMHbIX
20p0008 mupa. PaCCMOI’I/lpeHbl OCHOBHble HaNpaeleHUsA peaitusayuu npoekma munosou
yugposou niamgopmol « Ymuwiii 2opoo (pecuon)» 6 benapycu.

The current global trend is an increase of the number of cities and urban population
(table). In 2022, the global urbanization rate was 57 %, including 83 % in North
America, 81% in Latin America and the Caribbean, 75 % in Europe, 67 % in Oceania,
52 % in Asia, Africa— 44 % [1].

Table 1 — Forecast of the urban population by region

: Number, million people

Region 2030 2050
Asia 2808.26 3479.06
Africa 824.01 1488.92
Europe 572.56 598.86
Latin America and the Caribbean 600.48 685.07
North America 334.78 386.69
Oceania 32.83 41.19

Source: [2].
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Population growth, increased intensity of traffic flows, increased greenhouse gas
emissions require new approaches to the management of regions and territories.
Ensuring the coordination of logistics flows, solving environmental problems and
social issues at the level of the city system is largely due to the use of modern
management technologies based on the introduction of the smart city concept. Its
relevance is due to the need to improve the comfort and standard of living of the
population, optimize logistics flows, increase the efficiency of resource use and reduce
the harmful impact on the environment.

A smart city is a city of a new generation, which provides for the effective
management of the city system and the provision of a high living standard for the
population through the use of innovative technologies.

The key elements of a smart city are the following: urban infrastructure; urban
management (smart government); smart buildings; smart urban transport; smart
housing and communal services; public safety systems; ecology and sustainable
development; smart healthcare.

The development of smart transport is the use of its ecological types, the use of
intelligent traffic management systems, the creation of a single information space for
the population, the introduction of smart parking.

The volume of the global market for intelligent transport systems in 2020 was
estimated at 25378.2 million US dollars, while until 2028 the annual growth rate will
be approximately 7 %.

The management of urban infrastructure within the framework of the functioning of
a smart city involves the creation of modern infrastructure facilities of various types
and purposes: roads, bridges, shopping centers, social facilities, recreation areas. As
part of solving logistics problems, the planning of traffic and pedestrian flows within
individual streets and sections of roads, the regulation of traffic lights in order to reduce
loss of time during movement and reduce emissions of harmful substances into the
atmosphere, and intelligent parking management are of particular importance. The use
of intelligent systems is of the utmost importance.

Depending on the level of control or automation, these types of infrastructures are
divided into the following types:

— Semi-intelligent infrastructure — this infrastructure collects and records data about
its own usage, its structural behavior and environmental conditions, but does not have
the ability to make decisions based on the information received. Examples of this
infrastructure would be maps that capture city pollution or vehicle traffic.

— Intelligent infrastructures are systems that collect data to process and present
information in a way that helps a person make decisions. One example of such a
framework would be a traffic system that detects heavy traffic and informs drivers so
they can make better decisions while driving.

— Smart infrastructure. This infrastructure collects data, processes information and
takes appropriate actions completely autonomously (without human intervention) and
dynamically, adapting to changing conditions. This classification usually includes
smart grids, smart buildings, smart public infrastructure or smart beaches [3].
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Urban management is associated with the planning of urban areas, efficient
allocation of resources, organization of urban traffic, ensuring the effective functioning
of the city's life systems, and the availability of social services.

Smart buildings are characterized by integrated automation, remote control, and the
use of smart appliances.

The development of smart transport is the use of its ecological types, the use of
intelligent traffic management systems, the creation of a single information space for
the population, the introduction of smart parking.

The activities of housing and communal services in the smart city system are based
on the use of online accounting systems for the consumption of water, gas, energy, as
well as domestic waste and sewage; detection of losses and leaks, repair management;
emergency management, etc.

Public security systems of a smart city involve the introduction and use of automated
systems that provide information and technical support to the law enforcement service,
the development of video surveillance systems and intelligent control systems, road
safety, the introduction of systems for informing citizens about emergencies, etc.

The creation of a single digital space in the field of healthcare allows increasing the
speed of providing medical services, increasing the level of diagnostics, reducing the
number of medical errors and increasing the effectiveness of treatment, and improving
the quality of patient care using modern equipment.

Currently, Smart City projects have been implemented in one way or another in
2,500 cities around the world.

The Institute for Management Development (IMD) and the Singapore University of
Technology and Design (SUTD) presented the following ranking of the TOP 10 smart
cities in 2021: Singapore, Zurich, Oslo, Taipei, Lausanne, Helsinki, Copenhagen,
Geneva, Auckland, Bilbao.

At the same time it should be noted that there are leading cities in each region: New
York (12th place) leads in North America, Abu Dhabi (28th place) — in the Middle
East, Moscow (54th place) — in Eastern Europe, Buenos Aires (98th place) — in Latin
America, Cairo (104th place) — in Africa.

The ranking takes into account economic and technological indicators: the level of
health and safety, mobility, opportunities, development and growth prospects [4].

As for Belarus, in accordance with the approved State Program «Digital
Development of Belarus» for 2021-2025, the project «Smart Cities of Belarusy» is
being implemented. It provides comprehensive regional development through the
consistent and large-scale implementation and integration of digital solutions based on
information and communication technologies. For the development of smart city
technologies in all regions of the country, it is planned to create a regional state
standard digital platform «Smart City (Region)», a national geoportal, development a
regional information and communication infrastructure, create and development
standard services in various areas of urban life.
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The project «Smart Cities of Belarus» should ensure the construction of a modern
regional management system as a basis for carrying out activities for a comprehensive
digital transformation of the economy and social sphere of Belarus [5].

At present, along with the implementation of the republican digitalization projects,
digital technologies are being introduced in certain regions of the country. Cities with
a population of more than 80 thousand people, namely: Orsha, Baranovichi, Pinsk,
Novopolotsk, Polotsk, Mozyr, Lida, Borisov, Soligorsk, Molodechno, Bobruisk, for
which pilot digital transformation projects are being developed [5].

The implementation of infrastructure reforms is carried out at the level of the
Ministry of Communications and Informatization, the Ministry of Transport and
Communications, the Ministry of Internal Affairs, the Ministry of Natural Resources
and Environmental Protection, the State Property Committee.

Funding sources are the funds of the state budget, the off-budget centralized
investment fund of the Ministry of Communications, the fund of universal
communication and informatization services, own funds of Beltelecom.
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Abstract. The necessity of the ethnopedagogic competence of a modern teacher is
substantiated, its structure and essential content are revealed, the author's definition
of this concept is proposed, the main directions of using the ethnopedagogic approach
in education are clarified.

Annomayusi. Obocnosvieaemcs HeoOxX00uMocmy SMHONEOA202U4eCcKoll
KOMNemerHmHocmu COBpPeEMEHHOcO Ydumeiisd, pdackpsledemcsa ee cmpykmypa U
CyLL;HOCWlHO-CO()ep.?fCClmeJleOQ HANoJIHerUue, npe()flaeaemc;l aemopckoe onpedeﬂeHue
amoco NOHAMUA, YNMOYHEHDI OCHOB6HblE HanpaejaerHu:A UCNnoJlb306aHUA
IMHONEOA202UYECK020 N00X00d 8 0OPA308aAHUU.

The issues of ethnopedagogical training of teachers are given a significant place in
the works of such scientists as P. A. Apakaev, G. N. Volkov, E. P. Zhirkov,
V. A. lvanov, T. B. llyina A. V. Kaisarova, M. B. Kozhanova, D. A. Krylov,
V. G. Krysko, L. V. Kuznetsova, E. L. Mikhailova, A. P. Orlova, A. B. Pankin,
T. N. Petrova, M. G. Kharitonov, S. N. Fedorova, V. K. Shapovalov, etc. They have
developed many aspects of improving the ethno-pedagogical training of teachers,
substantiated the structure and content of ethno-cultural competence, defined
pedagogical conditions for the formation of ethno-cultural competence, gave a general
characteristic of ethno-pedagogical competence, presented criteria and levels of
formation of ethno-pedagogical competencies, and also disclosed other issues of this
direction with varying degrees of depth. Naturally, the inexhaustibility of the topic
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under consideration implies its further study both from the standpoint of theoretical
and methodological justification and from the standpoint of practical implementation
in pedagogical reality of relevant scientific developments. In this paper, | would like
to comprehensively and holistically present the most important ethnopedagogic
competencies as necessary components of the professional competence of a modern
teacher.

Currently, there are various definitions of pedagogical competence, but, in fact, they
all boil down to the fact that it means readiness for pedagogical activity, including the
possession of a specialist with a certain set of relevant knowledge, skills and abilities
and the ability to apply them in real practice. Competence, which is most often
interpreted as the possession of certain competencies, is a set of personality qualities
manifested in a specific activity. The competence of a teacher, on the one hand, is due
to the versatility of general professional knowledge, on the other hand, it cannot be
limited only to them, unlike many other professions. The competence of a teacher
consists of three main components: general cultural, professional and social. As noted
above, the most important component of the competence of a modern teacher is ethno-
pedagogical competence, based on the ethno-cultural and ethno-social characteristics
of society.

Today, the teacher is entrusted with performing, in addition to traditional, new
functions aimed at the social adaptation of children in a multicultural society and the
resulting features of the organization of the educational space, as well as the formation
of a culture of interethnic relations. Scientists investigating this problem conclude "that
a modern teacher, regardless of what stage of professional development he is at, should
become an  ethnopsychologist,  ethnoculturologist,  social  pedagogue,
ethnoconflictologist, ethnodidact, etc. —that is, a specialist (expert) on multiculturalism
(interculturalism) or multicultural pedagogical interaction” [1, p. 73]. In connection
with the above-mentioned trends in the development of education, one of the most
important places should be given to the professional characteristics of the future teacher
of ethnopedagogic competence.

Ethnopedagogic competence is based on familiarity with the general culture of an
ethnos, depends on the degree of mastery of ethnopedagogic culture and is determined
by the activity of a teacher as a subject of an ethnocultural-oriented educational
process. The ethnopedagogic competence of the teacher provides the solution of three
most important tasks. Firstly, it helps to increase the overall effectiveness of the
educational process by directly fulfilling the requirements of the principle of cultural
conformity of education, secondly, it promotes the growth of national consciousness,
the revival of national culture, the preservation of national values, thirdly, it promotes
effective multi-ethnic educational activities in a multicultural environment, where, in
parallel with unification, the importance of the ethno-national component increases
personality, the formation of its ethnic and civic identity. Recently, the attention of
researchers has been mainly focused on the third task. For example, A. P. Orlova
concludes: "The ethno-pedagogical training should be based on the principle of
multiculturalism” [2, p. 5]. One cannot disagree with all this, but one must bear in mind
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that the first task is more fundamental and its solution automatically favors the solution
of the second and third tasks, therefore it should always be in the field of view of both
theorists and practitioners as fundamental. Another thing is that the relevance of the
problems of the polyethnic world today has made it extremely popular to consider
ethnopedagogical training precisely from the perspective of multiculturalism. But in
general, | did not want a self-sufficient, fundamental and system-forming ethno-
cultural direction to turn into an auxiliary, even if the most important component of
multicultural education.

As for the essence of the concept of "ethnopedagogic competence”, today there are
many definitions that differ from each other not so much in meaning as in content.
Almost all of them agree that ethnopedagogic competence is based on ethnopedagogic
knowledge and the teacher's ability to apply them in modern educational practice.
Generalizing such approaches, A. V. Kaisarova concludes in her dissertation research:
"Ethnopedagogic competence is a set of ethnopedagogic knowledge and skills that
allows a teacher to design the educational process in such a way as to achieve the
maximum purposeful and consistent inclusion of the pedagogical heritage of people in
it..." [3, p. 7]. M. G. Kharitonov, trying to concretize the ethnopedagogical knowledge
of the teacher, presents them as "knowledge of: folk pedagogy; folklore; ordinary,
informal, everyday, traditional and natural pedagogy; the wisdom of education;
pedagogical wisdom; folk pedagogical culture; traditional pedagogical culture;
traditional culture of education; traditional education; diverse forms of their
functioning in reality” [4, p. 76]. In the same vein, R. V. Komrakov defines
ethnopedagogical competence, emphasizing that it represents the professional and
personal quality of a future specialist and "includes the formed possession of
integrative ethnopedagogical knowledge, skills, skills that allow teachers to
productively use the possibilities of ethnopedagogy in working with children” [5, p. 6].
Similarly defines the concept under consideration by E. F. Vertyakova, who states:
"Ethnopedagogical competence — this is the student's possession of knowledge and
skills in the field of folk pedagogy and ethnopedagogy" [6, p. 18].

Analyzing these and other definitions, we can conclude that they lack
universalization in combination with an emphasis on the active use of national
pedagogical experience. Based on this, we can propose the following definition:
ethnopedagogic competence is the ability and direction of using ethnopedagogic
knowledge and achievements of national educational experience in pedagogical
activity to increase its effectiveness. From this definition it follows that the substantive
basis of competence is ethnopedagogical knowledge. It is also important to focus the
specialist on their application in everyday practice. And of course, the determining
factor of ethnopedagogic competence is the direct use of all this potential in
pedagogical activity. In general, the analysis of the content of ethnopedagogic
competence allows us to distinguish the following components in its structure:

» motivational-need-based — based on the value orientations of ethnopedagogic
activity, reflects the level of inner aspiration and the degree of moral and psychological
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readiness for its implementation, performs motivational and stimulating functions,
determines the activity of the teacher's position;

» cognitive knowledge — is fundamental, covers directly ethnopedagogical
knowledge and related ethnocultural, ethnopsychological, ethnomethodic and other
knowledge, is characterized by formed ethnopedagogical thinking, provides a high
degree of theoretical preparedness of the teacher;

* organizational-praxiological — acts as a determining indicator of a teacher's
readiness for directly practical professional activity, shows the measure of mastering
the skills and abilities of ethnopedagogization of the educational process, reveals the
creative abilities of a teacher, is a criterion of a specialist's preparedness in this
direction.

Ethnopedagogic competence is one of the subcompetencies of the professional
competence of a modern teacher. As it is known, the professional competence of a
teacher, as a system of relevant competencies, is determined by the totality of his
theoretical and practical readiness for the implementation of educational activities
Ethno-pedagogical competence also presupposes the possession of a number of
competencies:  ethnocognitive,  ethno-cultural,  ethnopsychological, ethno-
conflictological, ethnomethodic, ethnocommunicative, ethno-educational, etc., the
formation of which in modern conditions should be given a significant place in
pedagogical universities and not only in them.
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npuUpoo0oCcoodPA3ZHOCMU, HAPOOHOE BOCNUMAHUE, NPUPOOOCO0bpa3Hoe 0bYueHle,
npupooocoobpasznoe obpazosanue, npupooa uYerosexd, neoacocuvecKas meopust u
00pazoeamenvHas NPAKMUKA.

Abstract. The article actualizes the ideas of nature-based education as one of the
directions of modern pedagogical theory and educational practice. The author reveals
the essence of nature-based education, analyzes and identifies its specific features in
the system of pedagogical categories and concepts. The content-semantic
multidimensionality and complexity of this pedagogical phenomenon are determined.
Special emphasis is placed on the relevance of his ideas in the conditions of new
challenges of modernity, at the stage of the entry of civilization into the stage of
instability, crisis states and instability.

Annomayus. B cmamve axmyanuzupyromcs — udeu  npupooocooobpazHozo
60CNUMAHUS KAK OOHO20 U3 Hanpaejzeﬂud CO@peMeHHOIZ neoazocu4ecKkou meopuu u
0Opazosamenvholl NpakmuKu. Asmopom packpvieaemcsi CYWHOCMb
npupoéocoo6pa3n020 60CNUMAHUA, AHAIUIUPYIOMCA u BbIABJIAIOMCA eco0
cneuu(])uquKue ocobenHocmu 6 cucmeme neda2ocudecKux Kameeopuﬁ U NoHAMUU.
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Onpedeﬂﬂemm CanpwcameﬂbHO'CMblCﬂOBClﬂ MHOSOMEPHOCNTb U CIIOIHCHOCMb O0aHHO20
neoazo2uyuecko2o d)eﬂomeHa. Ocoowiii akyeam Odenaemcs Ha GOCmp€606aHHOCWlU eco
uoeti 6 YCJIOBUAX HOBbLX 8bl30606 COBPEMEHHOCMU, HA dmane BX0HCOCHUS yueuuzayuu
6 cmaouro Heycmoﬁltueocmu, KpU3UCHbLX COCMOSAHUL U HeCMAOUTbHOCMU.

The life activity of modern man proceeds in conditions of global and unpredictable
changes, which is caused, according to scientists, by the entry of civilization "into the
stage of instability, crisis states and instability" [1, p. 7]. The growth of environmental
problems, economic and political tension, the crisis of the social and spiritual spheres
manifested themselves even more forcefully in the XXI century. The events and
phenomena that are taking place lead to doubts about the correctness of the chosen path
of human development and convincingly prove the need to search for new strategies of
civilizational development that can ensure "overcoming cardinal global crises that
threaten the destruction of civilization and even the self-destruction of humanity"
[1, p. 6].

Education, as the sphere most sensitive to changes and conditions of uncertainty,
faces the requirements of constant modernization, reform, introduction of innovative
technologies, etc. Such processes in combination with unfavorable stressful conditions
inevitably lead to serious consequences for the psychophysical and social health of
subjects of educational activity. As a result, teachers have more frequent cases of
professional stress and burnout, students have didactogeny, neurotic disorders,
depression, etc. A more general consequence of such phenomena, however, as well as
their root cause, is a violation of the balance and balance between man and the
environment, harmony with oneself as a biological, social and spiritual being.

The indicated problem is complex in nature and one of the primary tasks of
pedagogical theory and educational practice should be to change their orientation
towards nature conformity. This idea is not new, however, every time at critical
moments in the development of society, we return to it and rethink it in the conditions
of a changed socio-cultural context, finding in the phenomenon of naturalness both
simple and eternal truths and new meanings that represent a fulcrum for modern
pedagogical science.

Naturalness as a methodological guideline and the value-semantic basis of
education, in our opinion, makes the use of the term "naturalness education” quite
justified, expedient and correct. Also, the rich experience of theoretical understanding
of this phenomenon, accumulated over centuries by pedagogical science, allows us to
define nature-based education as a separate direction of pedagogical theory and
practice. It is based on the ideas of the absolute priority of the general laws of the
development of nature, deep scientific knowledge about human nature, which
determines his needs, capabilities and abilities in the process of development and
formation, as well as the need to harmonize the relationship of the individual with the
environment of his life. It is in nature-like education that the actual tasks of activating
the human factor, cultivating environmental, resource-saving thinking and behavior of
the younger generation, the demands of society and time for the formation of an integral
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and harmonious personality capable of creative creation and self-realization in
conditions of uncertainty and complexity of the external environment find expression.

The term "nature-based education” itself is not often found in scientific works,
which, however, does not exclude the existence of the phenomenon designated by it in
science. The basis for its use, as a rule, is the "obviousness™ of the meaning contained
in the name, which, at first glance, does not require delving into the meaning of the
concept. The term is also used as a derivative of the well-known and scientifically
grounded principle of naturalness in pedagogy, which again leads researchers away
from the task of revealing the essence of naturalness education.

Despite the fact that the ideas of nature-based education form the basis of various
existing pedagogical directions, there is no holistic and systematic idea of the
pedagogical phenomenon accumulating these ideas. Attempts to define nature-based
education are carried out mainly in the context of ethnopedagogy. So, N. I. Ivanova
interprets nature-based education as "education, which in all its main characteristic
properties corresponds to the nature of the subjects of education, as well as the nature
of the ethnos and the laws of Nature as a whole" and brings it closer to folk education
[2, p. 10]. At the same time, the author associates the main goal of nature-based
education with "the realization of the principle of nature-based, corresponding to the
essence of man as a cosmo-bio-social being,"” which indicates the mediation of
education by the principle of nature-based, as well as its coordination primarily with
human nature, which reflects the surrounding world in all its environmental diversity
[2, p. 11]. In the context of the paradigmatic approach by Professor V. A. Lukov
revealed the paradigm of nature-based education, which, according to the author,
replaces the authoritarian paradigm, making it a challenge, and precedes the paradigm
of education in a peer group. The author connects it with the names of
Ya. A. Komensky, Zh.-Zh. Rousseau, |. G. Pestalozzi and A. F. Disterveg call the
ideas of "freeing the child from strict control, creating situations when he himself learns
to do the right thing" an advantage, and the individualism of the paradigm is a limitation
[3, p. 143].

Along with nature-based education, the terms "nature-like education", "nature-based
upbringing™, "nature-based pedagogy" are used. The differences between them are due
to both the semantic content of the concept of "naturalness” and the meanings of the
terms "upbringing"”, "training", "education”, "pedagogy". In addition, "education” can
be used both in a narrow sense ("the process of forming social and spiritual relations™)
and in a broad sense ("mastering the totality of social experience: knowledge, practical
skills, skills, methods of creative activity, social and spiritual relations"”
(I. F. Kharlamov [4, p. 56]), which will also be decisive for the interpretation of the
phenomenon. Nature-based education in a broad sense includes nature-based
upbringing and can be identical to the concept of "nature-like education™ defined by
Z. 1. Tyumaseva "a type of education that in all its main manifestations and
characteristic properties corresponds to the natural states, qualities, properties,
aspirations and inclinations of all subjects of education, as well as the natural states
and qualities of the main educational factors" [5, p. 160].
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At the same time, we believe that it is in the broad meaning of the term that the
syncretic unity of education and training is reflected, which correlates with the
consistency and integrity of the idea of naturalness. The use of the term is justified in
the case of understanding education in a narrow sense, since the phenomenon of natural
diversity was initially correlated with the process of human development and
formation, and then refracted to the learning process. Let 's agree with the scientific
position of G. Yu. Belyaev, that "ideas about the conformity of education to nature
existentially take priority over ideas about the conformity of learning to nature"
[6, p. 51]. In support of his thought, the scientist appeals to the legacy of the founder
of nature-based education: "It was Ya. A. Komensky (and, apparently, for the first time
in the history of science in general and pedagogy as part of it) who deduced the
foundations of didactics, that is, the theory of learning from the basic concepts of
nature-like education (and not vice versa!)" [6, p. 53]. However, it should be clarified
here that the Czech teacher did not differentiate pedagogy into the theory of education
and didactics, although he operated with these terms. In the "Great Didactics" this
knowledge is presented in organic unity and integrity and is often identified as a whole
with education. It also strengthens the justification of the correctness and expediency
of the term "nature-based education™ that the process of education remained paramount
throughout the historical development of Russian pedagogical thought.

Thus, nature-like education is a unique pedagogical phenomenon that has a
centuries-old history and is distinguished by its content-semantic multidimensionality
and multi-aspect. His ideas are reflected in many areas of pedagogical theory and
practice, respond to the challenges of modernity and require a systematic and holistic
study in the context of a changed reality.
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Abstract. The article deals with the problem of the use of the suitable ways of
students' foreign language fluency and proficiency development by means of ICT
through a university English teaching course. The article is based on the idea of using
modern technologies and digital educational resources in teaching a foreign language.

AHHOI’I’ICZI/;L{}Z. B cmamve pacemampueaenici }’lp06fl€]l/la UCNnoJIb306AaHUA nodxod;m;ux
cnoco6o8 pazsumusi c80000HO20 BAA0EHUS UHOCMPAHHbIM S3bIKOM Y CHYOEeHMO8
cpeocmeamu UKT 6 pamkax Kypca o0yueHus: anenutickomy s3ulkKy 8 eyze. B ocHogy
cmamvll NOJIONHCEHA UO0esl UCNOIb306AHUS COBPEMEHRHDbIX mexmHono2ull u uuqbpoeblx
00pa306amenbHbLX pecypcos 8 00yUeHUU UHOCMPAHHOM) SA3bIK) .

The contemporary generation of students is characterized by their confidence of
media, their technological multitasking capabilities, and their tendency toward all
possession new. Virtual communication and connections are playing substantial roles
in people’s interactions has enters each position of life, one of them is education. In the
period of globalization, the Internet becomes a prevalent factor for adapting to the
modern environment. There are many recourses opened now for learning and teaching
languages. Nowadays, in the education system charges certain requirements for the
training of professionally educated students, taking into account, that every student is
different from the other. Furthermore, they affect how the student responds to different
types of teaching and approaches in the lesson as well as how or otherwise successful
they are at learning the language. Some of these differences are the motivation of the
student, the student’s personality, language level, learning style, learning strategies,
previous background with language and age.

Knowledge of foreign languages is an imperative for any professional qualifications.
Learning foreign languages acknowledges a person to expand their communication
capabilities, vision, improve the level of culture. English is still leading, which is
related with the creation of the world economic, informational, cultural space.

Vitebsk 2022 133


mailto:burdyko76@mail.ru

SECTION 3. LANGUAGE EDUCATION FOR SPECIFIC PROFESSIONAL SKILLS

According to the principal requirement of professionally-oriented foreign language
teaching is the need to bring the content and methods of its teaching closer to the
practical needs of students. This requires a thorough study of the assignments and goals
facing a certain contingent of students, obligatory consideration of interests and
motivation. First of all this applies to the choice of material, its critical understanding,
taking into account the professional specifics of students and the level of language
competence.

Teaching a professionally-oriented foreign language we can determine visual,
auditory, kinaesthetic, group, individual, reflective, impulsive learning styles that are
very common for professionally-oriented foreign language lessons. Students who have
different learning styles learn in various ways and therefore must be taught in various
ways. It is important to keep in mind however, that students might not fall into any
specific category of learning style. Different cultures might use some learning styles
less than others might and students may always change or develop their learning styles.

According to our research, all the first-year students are different from each other
and learn in different ways. In order to teach teenagers and adults rather than children,
some student characteristics like past language learning experience and learning
strategies are more relevant. It is best to discover our first-year students’ characteristics
by asking them or observing them.

In our professionally-oriented practice, we use a communicative approach which is
based on the teaching model of appropriate social language through communication in
real-life situations. It includes such parameters as motivation, purpose, informative
value, novelty, pragmatism, functionality, and the nature of the interaction between a
teacher and a student, as well as the system of speech means. The syllabus involves
flexibility and diversity of learning tools, their consistency with the ultimate goal of
training as well as the student's social and personal needs.

In our professionally-oriented English learning practice for first-year students at
Vitebsk state technological university, we can distinguish a few learning strategies.
Repeating words that are new to the students repeatedly in their head until they commit
them to memory. Guessing the meaning of words that are unknown to the students.
Asking someone who speaks the language to repeat what they have said; making a
recording of yourself speaking, then listening to it and analyzing and correcting your
speaking and pronunciation; experimenting and taking risks by using the language that
the students have just learnt in conversations with others. Making the decision to use
the foreign language as much as you can by talking to tourists. Asking the teachers or
your friends or classmates to give you their opinions about how well you use your
language. Recognizing which area of vocabulary that you need to learn or practice and
then learning it. Making the decision to write all the new words, the students come
across in every lesson on a separate card.

We must admit that different students use dissimilar strategies. According to our
research, the strategies that are used by first-year students most successfully are
dependent on the student’s personality and learning style. Therefore, it means that there
are no strategies to be considered ‘best’. However, our research shows clearly that use
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of strategies is sure to make the learning more successful and that first-year students
can be trained to use them.

We consider that all first-year students differ from each other and learn in different
ways. In order to teach teenagers and adults rather than children, some student
characteristics like past language learning experience and learning strategies are more
relevant. It is best to discover our first-year students’ characteristics by asking them or
observing them. We gave them questionnaires at the end of a lesson asking whether
they like the activities that we did in the class and why. They could also ask them what
methods they did not like and what they did. Since the characteristics of learners may
not be fixed, the lecturer must not make the mistake of thinking that the student can
learn only in a specific way. This is limiting the student. It is possible to train the
students to try using dissimilar learning strategies and to be aware of them. A lecturer
who is teaching a large group cannot always meet the learner characteristics of each
student. Therefore, lecturers can try to change their teaching methods and vary them.
In this way, they can match the learner characteristics of a range of first-year students.

Due to our research, we find out, that first-year students developing positive
disposition in the direction of technology will build a relationship between them and
fluent speaking, which will allow them to increase their opportunities and become
immersed in the process of learning. As more and longer students use computers as
information sources and cognitive tools, their learning achievements will depend on
the influence of the technology support. Thus, the aim of our research is to find out the
suitable ways of students' foreign language fluency and proficiency development by
means of ICT through a university English teaching course.

We applied the way to develop university students' English fluency and proficiency
through content of language-integrated learning with ICT is the application of a high-
level internet-based project in the learning process. This project aims to provide
students with the opportunity to examine a serious issue in depth. It is possible to work
beforehand on some of the language areas useful for the activity, for example, giving
opinions, agreeing and disagreeing. However, this will depend on the level of your
students. A good command of language is ideal for groups. In our university, we
practice it with students of pre-intermediate level groups and above. For this project,
we usually have three lessons. During the first and probably the second of the suggested
three classes it is necessary to have an access to the Internet, optionally, an access to
the video recording equipment for the third lesson. During the first stage, you should
make your students benefit with their research in the topic and for the subsequent
discussion of their findings, if time is available. In the second lesson, we divided the
students into four groups, working on a special TV debate on the issue of brilliant
scientists: 1. TV debate presenters; 2. Awarded scientists; 3. Scientists fans; 4. TV
studio audience. As during the final third lesson, we had an actual debate, so the
students had to prepare their speech for the debate. It is convenient to use prompt cards
with instructions for each group. For example, brainstorm what your students know
about world known scientists.
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As a conclusion, it is important that both the lecturer and students see the use of ICT
as an intrinsic part of the learning process rather than as an essential component that
has nothing to do with their regular study programme. We would therefore recommend
that, if you plan to use the Internet, you should talk to your students and explore the
reasons for using this resource with them. This can be done at lower levels in their own
language or in English with higher-level students. It is necessary to talk to your students
about why the Internet content may be useful to them and discuss their attitudes to ICT
in general — when they use the Internet, and what for. It is important to show them how
the course book and other materials can be enhanced by extra material from the
Internet. Above all, do your best to make clear that this is not an entertainment, not
something that you are just using to fill in the time.

ICT is a great resource to make university English lessons diverse and accessible. It
gives a great chance to implement authentic material into the learning process and
create real-life environment for foreign language communication.
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Abstract. The use of information and communication technologies in teaching of
foreign languages is necessary for effective learning. It is given a brief description of
some information and communication technologies and the features of their
application are described.

Annomayus. Iloxaszana Heobxooumocmos 6HeOpeHUs 8 00pPa308amebHblll NPOYecc
6y3a MHQbOpMCZLﬂlOHHO-KOMMyHuKaL!MOHHblx m€XHOﬂ02uﬁ, CI”lOCO6CWl€yIOM/;MX
aghpexmusHomy peutenHuro paoa OUOAKMUYECKUX 3a0ay 8 npoyecce npenooa8anusi
UHOCNIPpAHHbIX  A3bIKOS. ,ZZaHa Kpamkasa xapakmepucmuxka u paccmompeHsvl
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ocobenHocmu NpUMEeHEerUA HEKonmopbslx uH(ﬁOpM(lquHHO'KOMMyHUKal/]uOHHle
m€XHOJZOZU1/7, UcnoJjibsyemuvlx ons I’lpOOmeUBHOZO 06)/'{61-!1/!}2 UHOCMPAHHBIM A3bIKAM .

The almost universal use of the internet, of smartphones and of connectivity has
opened up enormous opportunities for language learning and teaching. Technology has
heavily impacted almost every aspect of our lives, and education is no exception. In
the technological era, the classrooms transformed from teacher- centered to student-
centered. This came as a result of wanting to focus more on the students. A student-
centered classroom means that the learning responsibility is put on the student with the
intention of getting them out of the shell and teaching to become independent. Through
many technological tools that teachers have at their disposal, they try to make the
learning process fun, interactive, and informational for students by engaging them and
giving a sense of independence. Technology hasn’t only changed the way teachers
deliver their lessons and how students learn; it has also made education in general more
accessible to millions of students through online classes and online resources.
Technology creates a more engaging learning environment. It improves collaboration
and incorporates different learning styles. It also boosts motivation and allows students
to self-pace.

To meet the requirements and the challenges of the globalized world, developing
digital practices in the language class has become a necessity. Even though the
introduction of computers and the Internet in foreign language teaching has been a
controversial issue, it is nowadays largely agreed that it impacts positively on the
learning process.

There is no more doubt that the use of information and communication technologies
(ICT) has positive effects on foreign language teaching and a large amount of literature
is available on the topic; however, its impact is highly dependent on the way it is used
and the teachers’ motivation. Indeed, technologic equipment and connectivity without
human implication is not sufficient to improve teaching; to be considered as an efficient
tool, ICT requires an actual engagement of the teacher and a well-defined pedagogical
project [1]. The following impacts seem to be the most obvious ones when using ICT
to support foreign language teaching:

— the possibility to adapt easily the teaching materials according to circumstances,
learner’s needs and response;

— information and communication technologies allow to react upon and enable the
use of recent news, they offer access to authentic materials on the web;

— quick feedback can be possible;

— possibility to combine/use alternately (basic) skills (text and images, audio and
video clip...);

— lectures become more interesting and less ordinary which boosts learners’
engagement;

— information and communication technologies enable to focus on one specific
aspect of the lesson (pronunciation, vocabulary...).

Vitebsk 2022 137



SECTION 3. LANGUAGE EDUCATION FOR SPECIFIC PROFESSIONAL SKILLS

In spite of contrasts that may exist in terms of educational environment, there is
significant evidence of the benefits and advantages that the use of ICT can have on
learners Here are some of them [2].

1. Creates a more engaging learning environment. Technology can encourage
students to participate in the classroom actively. While some students might find the
experience of talking in front of their classmates intimidating, the online classes might
have the opposite effect on them. They might feel more comfortable expressing
themselves in writing by joining discussions on discussion boards that online courses
offer. Not to mention the lessons that become more interactive and interesting for
students to follow. It may also help with communication between students. While some
find it awkward to ask colleagues for help on particular subjects, communicating online
might be easier for them.

2. Improves collaboration. Over the years, professors have seen an increase in
collaboration between students whenever they involve technology in the classroom.
Unlike lecture-based classes where students stay passive and wait for the teacher to
disseminate information for them, and most of it isn’t retained, in the classes where
technology is involved, students tend to collaborate more, and the percentage of the
retained information increases too.

3. Incorporated different learning styles. You can’t find two identical students. They
all have different learning styles. That’s why it’s difficult for the teachers to create a
lesson plan that incorporates all of the different learning styles. With the help of
technology, this has become possible. Some students learn best by hearing, so you use
videos or podcasts in the classroom; some students prefer using pictures to visualize
what they’re learning, and some might learn best on their own, so they use online
learning. Technology helps teachers become creative in ways of teaching.

4. Boosts student motivation to learn. When we do something that we enjoy, we
want to do it more. Simple as that. That’s how technology can boost students’
motivation to learn. Most students have been raised with technology, and they’re used
to it. So they don’t have a problem with it, quite contrarily, they enjoy using it. Through
technology, active learners remain engaged with the lessons and it encourages the
students who aren’t that active to find something that will make the learning process
easier and fun for them.

5. Makes self-paced learning possible. Schools continue to have rigid schedules that
students must follow. However, technology is reducing that rigidity. Technology
makes it possible for students to study at a pace that fits them. Self-paced learning has
opened the door to education to many individuals around the world.

We can’t deny the advantages of using technology in the classroom. But, we also
can’t deny its disadvantages [3].

1. Students might lose their interest to learn. Seeing that most of the learning
resources are stored online or in computers, students might develop poor learning
habits and create a lazy attitude toward learning. Some might even think that they don’t
even have to go to school since they can find everything they need to know online.
Who needs school when you have Google, right?
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2. Students might become vulnerable to pitfalls of technology. The computer can be
a source of problems as much as it is an invaluable tool. This is mostly true for students
who lack technical skills to maximize the functionality of the device. Computer
malfunctions, as well as technical problems, can result in students losing their
assignments and other important materials, which, in turn, can cause high levels of
stress.

3. Can diminish the value of online education. Although there isn’t any research that
can show how personal interaction affects students’ performance, there is data that
indicates that students enrolled in online classes are more likely to have lower grades
or fail than they are to benefit from them. This may come as a result of the lack of face-
to-face interaction between teachers and students in the online classroom. Another
reason might be that without a teacher that looks over them, students might get tempted
to use technology for other purposes instead of learning online.

When we talk about technologies in education, we mean all types of technologies
that are used to enhance the learning experience. Here are a few most used technology
tools in education: Electronic Whiteboards, Desktops and Laptops, Projectors,
Distance Learning, Virtual Field Trips.

The use of information and communication technologies (ICT) in teaching and
learning foreign languages has risen sharply among the educational community.
Teachers access and implement innovations without always realizing their full
implications for them and their students. However, this is not necessarily a negative
thing, because if no one used innovations, little progresses would be made and there
would be nothing to evaluate. The article presents certain features of ICT that can be
used to good advantage in a rich learning environment, and the use of video as an ICT
tool in the foreign language class. It is also discussed the role of the teacher in
implementing technologies and we argue that it is the teacher, not the technology who
determines the quality of the learning and teaching. There are people who are afraid
that the teacher’s role would be compromised if we integrate information
communication technologies in education; however we militate for a ‘techno-
humanistic’ system, in which teachers, learners and technology would form a lasting
meaningful alliance.
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Abstract. The article discusses the issues of higher education digitalization
technologies in modern conditions. The main idea of the educational digital
transformation is the movement towards the educational process personalization based
on the usage of digital technologies. Massive online education is developing at a rapid
pace nowadays. The article provides examples of Massive open online courses
(MOOC) such as Coursera, the Academic Earth website, the Russian national platform
for open education (NPOE), Stepik and others. The advantages and disadvantages of
MOOC are given.

Annomayusi. B cmamwve paccmampusaromesi 60npocvl mexHoio2uil yugposuzayuu
gbiculeco 00pazosanus 8 cospemeHHvlx ycaosusx. (OcHosHoOU udeeli yugposol
mpchc])opMaL;uu 06pa306aHuﬂ A6NAEMCA osuoicenue K nepcoHamuzayuu
06pa306amefle020 npoyecca Ha OCHOB€ UCNOJIb306AHUA L;uqbpoebzx mexuonocul. B
HacmoAauwee spemsi maccoeoe 0HJZCIIZH-O6pCl306aHue paseueaemcsi cmpemumelbHbiMUu
memnamu. B cmamve npusedenvl npumepvt MAaccosbix OMKpbIMbIX OHIAUH-KYPCO8
(MOOK), maxux kax Coursera, Academic Earth, Poccuiickas HayuonanvHas
naiamgopma omkpvimozo oopazosanus (HIIOO), Stepik u Opyeue. Ilpuseoenni
npeumyuwecmsea u Heoocmamku MOOK.

The main idea of the educational digital transformation is the movement towards the
educational process personalization based on the usage of digital technologies. Its
important feature is that digital technologies help us in practice to use new pedagogical
practices (new models of organizing and conducting educational work), which
previously could not take a worthy place in mass education due to the complexity of
their realization by means of traditional technologies [1].

Digital technologies are radically changing the content of the disciplines being
taught and the form of their presentation. Direct connections to electronic databases,

140 Vitebsk 2022


mailto:kopylovana@mpei.ru

EDUCATION AND SCIENCE IN THE 21st CENTURY

news, forums are available. Publishing houses specializing in educational literature are
increasingly switching to electronic versions of their textbooks and teaching aids.

During practical exercises, you may use social networks. Using Skype, Zoom,
Webex, messengers, it is possible to participate in a lesson held by a leading expert.
The data of using these platforms especially during the pandemic situation are
presented in the article (see Fig. 1-3).

’
724.2M 1261.7B 34.98 2.1B 1.3M

Figure 1 — The data of using Skype by the users

zoom
20.6B 1261.7B 578.6M 216M 1.6M

1.4B * 396.7M  290.8M 6.3M 11.5B

——— ¢ —*

Figure 3 — The data of using Webex by the users

Massive online education is also developing at a rapid pace. Since the late 1990s,
lecture video recordings by educational institutions and individual teachers began to
appear on the Internet. In the early 2010s, full-fledged interactive courses with tests
appeared. Some popular courses currently have hundreds of thousands of students.
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MOOC (Massive open online courses) is a training course with massive interactive
participation using E-learning technologies and open access via the Internet. It is one
of the distance education forms. In addition to traditional curriculum materials such as
videos, reading, and homework, massive open online courses provide the ability to use
interactive user forums to help building and maintaining communities of students,
teachers, and assistants.

MOOC Coursera cooperates with universities and students. After completing
courses and passing tests and exams, students receive full-fledged certificates. The
technical platform is both the Coursera website and the mobile app for iPhone and
Android.

Since 2009, the Academic Earth website has been launched, which hosts video
lectures by professors of Moscow Technical University, Berkeley, Harvard, Princeton,
Stanford, Yale on economics, political science, mathematics, physics, chemistry,
history, philosophy, literature, psychology, etc.

The Russian national platform for open education (NPOE) is also working
successfully. So, since 2016, for all courses at the Higher School of Economics at
NPOE, users after passing the test with personal identification can receive a confirmed
certificate that is an actual analogue of an academic transcript, which can be accepted
for transfer by other universities.

Another MOOC is Stepik. It first appeared in 2013. It develops adaptive learning
algorithms, helps in conducting Olympiads and retraining programs. The idea of Stepik
Is open and convenient education in different spheres: computer science, mathematics,
statistics, biology, engineering, natural sciences, foreign languages. Using Stepik a
person can study material individually, whenever he/she wants choosing suitable level
of education [3].

There are several advantages of using MOOC, as well as, disadvantages.

Table 1 — Advantages and disadvantages of MOOC

Advantages Disadvantages

Mass and globality Lack of direct communication

Free access, opportunity of flexible  Technical difficulties
schedules

Attracting teachers from the most  The difficulties of building a course
prestigious universities
A rich but concise presentation of the Requiring a good level of IT competence for

theory students
Multimedia content of educational Insufficient English proficiency
materials
The latest interactive and information Problematic enforcement of intellectual
technologies property
Mutual verification of tasks Difficulty in privacy and data protection
Intercultural learning Course Funding Sources

Gamification (awards, ratings, badges)  The difficulty of student self-organization
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It should be noted that the university transformation under the digitalization
influence during the knowledge economy formation is a multicomponent process that
does not develop equally in its various areas.

Now consider the digitalization advantages as a factor in the educational
transformation:

1. The growth in demand for knowledge while increasing its availability due to
digitalization.

2. Through the digitalization of the graduates’ (future employees) knowledge the
university contributes to the economy digitalization.

3. Greater accessibility of education.

There are the following disadvantages of digitalization as a factor in the education
transformation.

1. The close connection between the education digitalization and the educational
service market brings the entire negative things of the market into education. A student
IS seen as a source of money, not a person, not the future of a state or a nation. The
competition in modern education is for money that follows a student, and not for the
minds, for the “heads”.

2. The translation of all educational programs into English or any other foreign
language for the education export leads to the loss of the national specifics of education.

3. The teachers’ work is becoming precarious work, which creates socio-economic
threats.

The noted advantages and disadvantages of digitalization can be concretized using
the example of distance learning. The main advantages of distance education are well
known:

— enriching the traditional educational process by introducing video components
into the course curriculum,

— using online tests,

— checking written works for plagiarism

— remote round-the-clock access to course materials,

— the delivery of study papers online,

— exchange of current organizational information,

— the absence of spatial and temporal restrictions due to the place and time of the
behavior of classes,

— the habitual perception of information in digital form by today’s students.

But the main advantage of digital education is economic that is the reduction in the
administering the educational process cost.

The disadvantages of distance education are also obvious:

— the time of direct interaction between a student and a teacher is reduced to a
minimum;

— the possibility of individual teacher work with each student is reduced;

— the student preparation for the practical use of scientific knowledge is in
question;

— ethical issues of digitalization have not been resolved [2].
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As a result, the channel of implicit knowledge transmission from person to person is
narrowed; students do not acquire social skills necessary for future work; the teacher’s
personality, their work becomes not important.

In conclusion we should mention that the labor market requires a qualitatively
different content for training of graduates. Digitalization affects not only the content of
education, but also its organization. A teacher from the bearer of the transferred
knowledge and skills turns into a navigator who helps to navigate the knowledge bases.
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Abstract. The article deals with the technologies and formats of organising and
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competence; describes structural elements of debates; reveals features and
peculiarities of debate formats used in classrooms of beginner students studying a
foreign language.

AHHOmal/ﬂ/l}Z. B cmanibe pacemampuearomcs mexHoaocuu OpeaHus3ayuu u d)OpMambl
nposederus 0ebamos 6 npoyecce OpMUPOBAHUS UHOAZLIYHOU KOMMYHUKAMUBHOLL
KomnemeHyuu cmyoeumos IT-npoguns, onucvl8aromcs CmpyKmypHvle jeMeHnbl
0ebamos; BviAGIeHbl XAPaKmepHvle uepmovl U 0COOEHHOCMU, npucyuwue gopmamam
0866117106’, NPpUMEHAEMbIM HA 3AHAMUAX 6 cpynnax cmyaenmoe, usydarouux
uHOCmpaHHblﬁ A3bIK HA HAYAJIbHOM Smane.

As of today, the idea of holding debates in student classrooms is not revolutionary.
Debates are a formalised discussion based on preplanned speeches by participants who
have directly opposite points of view on the issue under discussion in order to convince
a third (neutral) party, called judges, that the arguments of certain participants are better
than those of their opponents [1, p. 171]. From the fields of political and rhetorical
discourse, debates were successfully transferred to educational discourse. As a teaching
method, they are widely used in a variety of disciplines to develop oral communication
skills, self-confidence, empathy and tolerance for different views, teamwork, logical
and critical thinking of students, to form their argumentation skills, eloquence,
leadership skills, etc.

The scientific literature devoted to the study of debates describes a large number of
formats of conducting them. However, there is a certain set of structural elements
typical of any debate format. These elements are as follows.

1. Statement — a topic, a subject of discussion.

2. The debater — a student with a predefined role.

3. Two sides of speakers — for and against the statement.

4. Concluding speeches of the parties that close the debates and sum them up.

The use of debates in teaching foreign languages is focused on the development of
the student’s personality, on the activation of their potential, which is achieved by using
a personal-activity and communicative approach in teaching foreign languages [2,
p. 4]. Debate technology fully complies with the principles of these approaches and
therefore is successfully used by foreign language teachers. The experience of using
debates in teaching IT students has shown that this technology is more successfully
used in groups of students with a level of foreign language proficiency which allows
them to maintain communicative interaction in a very wide range of situations and
contexts. However, as pedagogical practice has shown, the use of debates is also
possible in groups of IT students, whose communication skills are limited because they
are at the initial stage of learning a foreign language — they can exchange information
exclusively on the range of topics studied, using sentences with simple constructions
in their speeches.

The right choice of the debate format is one of the most important conditions for the
successful application of this technology for teaching students. In groups of IT
beginner students, it seems most appropriate to hold debates of a simplified
organisational structure which allow participants to focus directly on the process of
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communication in a foreign language. Debates held in such formats are as close as
possible to natural communicative situations. Also, debates of a simplified
organisational structure are suitable for teachers who begin working with this
pedagogical technology — debates have a multicomponent structure, and as practical
experience is gained in applying the debate method in the educational process, it is
reasonable to move from simple structures to complex ones.

Let us consider the examples of the debate formats that, in our opinion, are the most
suitable for getting started with this technology.

1. One-on-one debates.

Practical experience shows that for the initial stage of working with debates, it is
worth choosing the one-on-one format. With this format, there is no need to make
efforts to perceive and analyse the statements of several participants, and students can
concentrate only on formulating their own thoughts and on the perception of their
opponent’s speech. When participating in one-on-one debates, students speak for a
short period without preparation. Emphasis is placed on the application of basic
speaking skills, without the need for complex vocabulary. The time allotted for the
performance of each side can be changed based on the situation in a particular group
of students.

2. Round table debates.

This format has a more complex structure in relation to the one-on-one debates.
Additional participants are added: the “chairperson”, who acts as a leader of the debate
process, and the “neutrality”, who does not take a position “for” or “against”. One of
the students with a higher level of foreign language proficiency should be chosen for
the role of a chairperson. The speech “for” and the speech “against” are represented by
more than one participant. The number of participants on each side must be the same.
As the name implies, the format involves the arrangement of participants at a round
table, or in places located in a circle. The time allotted for the performance of each side
can be changed based on the situation in a particular group of students.

The format has the following features:

— the informal atmosphere of the debate reduces the fear of public speaking;

— the involvement of the majority of students of a particular group in a limited time
IS ensured,;

— there is an opportunity to focus on the details of the issue under discussion.

3. Open forum.

This format is organised like public meetings to discuss a controversial issue. The
chairperson announces the topic and asks participants to speak. The participants present
their arguments. Often one of the given arguments is chosen and put to a vote at the
end of the debate. A feature of the format is that the participants are not required to
speak, they can act as listeners — this ensures the development of speaking skills in
conditions close to natural. Also, this feature helps to overcome the fear of public
speaking. Participants have enough time to analyse each other’s statements, which
makes participation in debates more comfortable for beginner students.
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The format has the following features:

— itis possible to involve a large number of participants in the process;

— itis possible to consider and repeat narrow questions of the material of the topic
being studied,;

— there is an opportunity to hold debates in the form of a role-playing game.

For the three formats described, it is important to announce topics well in advance
so that participants have the opportunity to prepare. Firstly, it reduces the stress level
of participants who, due to their individual characteristics, experience difficulties in
the face of the need to speak out in public. Secondly, the preparatory stage makes
debates more informative and will allow participants to gain new knowledge.

So, debates are a teaching method, which can be defined as a communicative
situation modelled on the basis of a controversial issue, where participants hold
different points of view and prove them to the opponent, while refuting their position.
Most of the debate formats described by modern researchers are used to work with
students who have well-developed skills of speaking in a foreign language. The article
describes the debate formats that have been successfully applied in classrooms of
students at the initial stage of learning a foreign language.
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Abstract. The article discusses the current state of such a scientific area of linguistics
as computational linguistics, and one of its key objects - machine translation, the
history of its emergence and development.

AHHOmal/;u}Z. B cmamve pacemampueaemcsa COBPEMEHHOE COCMOAHUE MmMAaKo2o
HAYUYHO2O HANpAaesleHUusl A3blKO3HAHRUA, KAK KOMNbIOMEPHAA JTUHSBUCMUKA, U 00un u3
€20 KIIYesblX 00beKmos — MAUWUHHBLU nepeeod, ucmopusl €20 603HUKHOBEHUA U
paseumust.

In our time, it is difficult to imagine human life without the use of digital
technologies — computers and gadgets. Computerization has become an integral
parameter of the functioning of society, it undoubtedly affects the quality of
development of any social institutions and the standard of living in general. Taking into
account the globalization processes in the modern world, the frequency and clarity of
the transmission of information in different languages, here we refer to translation,
have become an important part of communication both within the Internet and in
building real connections in intercultural communication. Computational linguistics
began to attract the attention of scientists from various scientific fields in the 1940s and
1950s of the 20™ century, even before the creation of powerful electronic computing
systems.

On the one hand, we mean “computational linguistics™ as “one of the areas of applied
linguistics, in which computer programs, computer technologies of organization and
data processing. On the other hand, this is the area of application of computer language
models in linguistics and related disciplines” [1].

In foreign linguistics, various aspects of computational linguistics in different
periods were considered in the works of N. Chomsky, V.H. Yngve “A model and a
hypothesis for language structure” (1960), M. Halliday “System and function in
language” (1976), J. Bresnan, R. Kaplan “A competence-based theory of syntactic
closure. The mental representation of grammatical relation” (1982), T. Vinograd
“Computer Software for working with language” (1984), V. Raskin ‘“Natural Language
Processing for Information Assurance and Security: Overview and Implementations”
(2000), Y. Wilks “Computational linguistics: History” (2006), A. Clark, S. Lappin
“The handbook of computational linguistics and natural language processing” (2012).

In Russian linguistics the following works are worth mentioning: O.S. Kulagina
"Research on machine translation" (1979), Yu.N. Marchuk "Problems of machine
translation™ (1983), G.V. Chernov “Machine translation and applied linguistics.
Problems of creating an automatic translation system" (edited by G. V. Chernov, 1986),
N. D. Andreev "The main directions of the experimental laboratory of machine
translation™ (1986), N. N. Leontiev "Knowledge base and automatic translation
(project multilingual information and reference system)” (1989).

We believe that the links between computational linguistics and academic linguistics
in its classical sense are not as numerous and obvious as it might seem at first. In the
middle of the 20" century. two prominent scientists W. Yngve and N. Chomsky
disagreed about the representation of the mathematical aspects of the structures of the
language and its representation in computer encoding. The polarity of opinions lay in
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the nature of tree representations (in short, the modeling of specific meanings and the
processing of words in complex sentences), as well as the role of processing procedures
and resources in the calculation of syntactic structure [1]. W. Yngve argued that such
computations should take into account the memory size limits for intermediate
structures, which, in his assumption, correspond to the inherent limitations on language
processing. N. Chomsky, in turn, to describe such processes, resorted to such a term as
"language performance”, which is used to describe "the actual use of the language in
specific situations".

In the 1960s attempts have been made to program Chomsky's transformational
grammars for parsing sentences: the largest and longest attempt was made at
International Business Machines (IBM) in New York. The attempts were generally
unsuccessful in the sense that the programmed grammars parsed almost nothing
beyond the sentences for which they were designed, and even in the case of sentences,
gave a large number of interpretations between which it was impossible to choose. The
latter was the lot of almost all parsers until recent statistical developments, including
the original Harvard Kuno and Oettinger parsers, which were developed in 1962, and
parsers based on the more complex linguistic grammars of the 1970s and 1980s.

In the 1980s the formalism of lexical-and-functional grammar, created by scientists
R. Kaplan and J. Bresnan (1982) [2], and the functional unification grammar of M. Kay
(1984), were developing thanks to the grammar of M. Halliday, also known as a
unifying logical paradigm for grammar processing, which appeared with the Prolog
programming language.

It must be said that in scientific and popular science literature, machine translation
is often erroneously identified with computer-aided translation. However, these
concepts shall be delimited.

Machine translation is one of the areas of computational linguistics that studies
automatic translation from one language to another using automatic programs (Google
Translate, DeepL, Yandex Translate). Automated translation is a translation performed
by the translator using computer tools: applications, online dictionaries (Reverso
Context, Abby Lingvo), etc. The concept of machine translation arose in the second
half of the 20th century and was first used by Warren Weaver, an American scientist,
who put forward the concept of MT in 1947 after the development of the first computer.
Weaver's idea was based on the concept of "Interlingua" (Interlingva). “Interlingua is
an international auxiliary language developed in 1937-1951. International Auxiliary
Language Association (IALA))” [2].

The main methodological principles of machine translation allow us to distinguish
two main types of it: rule-based MT (RBMT) — a method based on rules, and corpus-
based MT (CBMT) — a method based on corpora, respectively, it is customary to talk
about two approaches to machine translation: rule-based and corpus-based. In addition,
machine translation can be carried out using methods such as tree-based method (tree-
based method), example-based (based on an example) and rule-based statistical (rule-
based statistical method). Currently, the rule-based statistical method (RBSMT) is
most often used. Rule-based machine translation methods use bilingual dictionaries
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and handwritten rules to translate texts from the source language into the target
language. However, manual translation of writing rules is a time-consuming task. In
addition, rules are difficult to maintain, as well as difficult to transfer from one domain
to another and from one language to another. Thus, rule-based systems are difficult to
scale for open domain translations and multilingual translation.

In 1954, Georgetown University, in collaboration with the now well-known
computer manufacturer IBM, completed the first Russian-English machine translation
experiment using an IBM-701 computer, showing that there is a future for machine
translation: the problem of machine translation was relevant for the next ten years.
years, but its active development stopped with the release of the report of the Automatic
Language Processing Advisory Committee (ALPAC) in 1966. In 1965, Natural
Learning Processing specialists held the first International Conference on
Computational Linguistics, which was devoted to parsing and translation based on rule-
based ma-chine translation. Since the 1970s RBMT methods have become more
thorough. In 1978, SYSTRAN, one of the first machine translation companies, released
a commercial translation system that became one of the best-known examples of a
commercially successful rule-based system at the time. Google used SYSTRAN until
2007 [3].

In the early 2000s with the advent of bilingual corpora of natural languages, linguists
in Russia and foreign countries began to pay great attention to the problems of corpus
linguistics. Machine translation uses three corpus methods: Example based machine
translation (EBMT), Statistical machine translation (SMT) and Neural machine
translation (NMT). If we talk about the history of the issue, then back in the mid-1980s.
The EBMT method was proposed, which allows translating source texts by extracting
pairs of similar sentences from a bilingual corpus. Translation results using EBMT
methods are of high quality if similar pairs of sentences can be found. The practical
implementation of the theory of N. Chomsky was associated with the problem of the
limitedness of programmed texts, which did not have great functionality and processed
the context and meaning of language units only within one sentence. Later, machine
translation introduced such methods as rule-based MT (RBMT) — a rule-based method,
and corpus-based MT (CBMT) — a corpus-based method. First, the rule-based method
Is actively used to create bilingual dictionaries. However, its complexity lies in the fact
that the manual translation and writing of the rules are carried out directly by the
researcher. Thus, rule-based systems are labor intensive for open domain translations
and multilingual translation.

After some time, when scientists began to actively develop corpus linguistics,
several corpus types of machine translation were formed: based on examples (Example
Based Machine Translation / EBMT), statistical machine translation (Statistical
Machine Translation / SMT) and neural machine translation (Neural Machine
Translation / NMT). Despite the complexity and significant drawbacks in working with
corpora, these methods have contributed to the improvement of machine translation
and were able to advance computational linguistics.
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In general, there is still a long way to go to achieve high quality machine translation.
It is necessary to develop new methods that could combine symbolic rules and neural
networks to further improve the quality of translation. Fortunately, the use of machine
translation in real-world applications continues to provide more and more data, driving
the rapid development of new machine translation methods.
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