ISSN 1997-9347

Components of Scientific
and Technological Progress

SCIENTIFIC AND PRACTICAL JOURNAL

Ne 11(65) 2021

Paphos, Cyprus, 2021



Ne 11(65) 2021

Journal “Components
of Scientific and Technological
Progress”
is published 12 times a year

Founder
Development Fund for Science
and Culture
Scientific news of Cyprus LTD

The journal “Components of Scientific
and Technological Progress” is included
in the list of HAC leading peer-reviewed

scientific journals and publications
in which the main scientific results
of the dissertation for the degree
of doctor and candidate of sciences
should be published

Chief editor
Vyacheslav Tyutyunnik

Page planner:
Marina Karina

Copy editor:
Natalia Gunina

Director of public relations:
Ellada Karakasidou

Postal address:
1. In Cyprus:
8046 Atalanta court, 302
Papthos, Cyprus
2. In Russia:
13 Shpalernaya St,
St. Petersburg, Russia

Contact phone:
(+357)99-740-463
8(915)678-88-44

E-mail:
tmbprint@mail.ru

Subscription index of Agency
““Rospechat” No 70728
for periodicals.

Information about published
articles is regularly provided to
Russian Science Citation Index

(Contract No 124-04/2011R).

Website:
http://moofrnk.com/

Editorial opinion may be different
from the views of the authors.
Please, request the editors’
permission to reproduce
the content published in the journal.

ADVISORY COUNCIL

Tyutyunnik Vyacheslav Mikhailovich — Doctor of Technical
Sciences, Candidate of Chemical Sciences, Professor, Director of
Tambov branch of Moscow State University of Culture and Arts,
President of the International Information Center for Nobel Prize,
Academy of Natural Sciences, tel.: 8(4752)504600,

E-mail: vmt@tmb.ru, Tambov (Russia)

Bednarzhevsky Sergey Stanislavovich — Doctor of Technical
Sciences, Professor, Head of Department of Safety, Surgut State
University, laureate of State Prize in Science and Technology,
Academy of Natural Sciences and the International Energy Academy,
tel.: 8(3462)762812, E-mail: sbed@mail.ru, Russia

Voronkova Olga Vasilyevna — Doctor of Economics, Professor,
Academy of the Academy of Natural Sciences, tel.: 8(981)9720993,
E-mail: voronkova@tambov-konfcentr.ru, St. Petersburg (Russia)

Omar Larouk — PhD, Associate Professor, National School
of Information Science and Libraries University of Lyon,
tel.: +0472444374, E-mail: omar.larouk@enssib.fr, Lyon (France)

Wu Songjie — PhD in Economics, Shandong Normal University,
tel.: +86(130)21696101; E-mail: gdwucong@hotmail.com,
Shandong (China)

Du Kun - PhD in Economics, Associate Professor, Department of
Management and Agriculture, Institute of Cooperation of Qingdao
Agrarian University, tel.: 8(960)6671587,

E-mail: tambovdu@hotmail.com, Qingdao (China)

Andreas Kyriakos Georgiou — Lecturer in Accounting, Department of
Business, Accounting & Finance, Frederick University,

tel.: (00357) 99459477 E-mail: bus.akg@frederick.ac.cy, Limassol
(Cyprus)

Petia Tanova — Associate Professor in Economics, Vice-Dean of
School of Business and Law, Frederick University,

tel.: (00357)96490221, E-mail: ptanova@gmail.com, Limassol
(Cyprus)

Sanjay Yadav — Doctor of Philology, Doctor of Political Sciences,
Head of Department of English, Chairman St. Palus College Science,
tel.: 8(964)1304135, Patna, Bihar (India)

Levanova Elena Alexandrovna — Doctor of Education, Professor,
Department of Social Pedagogy and Psychology, Dean of the Faculty
of retraining for Applied Psychology, Dean of the Faculty of Pedagogy




Components of Scientific and Technological Progress

and Psychology of the Moscow Social and Pedagogical Institute; tel.: 8(495)6074186, 8(495)6074513;
E-mail: dekanmospi@mail.ru, Moscow (Russia)

Petrenko Sergey Vladimirovich — Doctor of Technical Sciences, Professor, Head of Department
of Mathematical Methods in Economics, Lipetsk State Pedagogical University, tel.: 8(4742)328436,
8(4742)221983, E-mail: viola@lipetsk.ru, viola349650@yandex.ru, Lipetsk (Russia)

Tarando Elena Evgenievna — Doctor of Economics, Professor of the Department of Economic Sociology,
St. Petersburg State University, tel.: 8(812)2749706, E-mail: elena.tarando@mail.ru,
St. Petersburg (Russia)

Veress Jozsef — PhD, Researcher in Information Systems Department, Business School of Corvinus
University, tel.: 36 303206350, 36 1 482 742; E-mail: jozsef.veress@uni-corvinus.hu, Budapest (Hungary)

Kochetkova Alexandra Igorevna — Doctor of Philosophy and Cultural Studies (degree in organizational
development and organizational behavior), PhD, Professor, Department of General and Strategic
Management Institute of Business Administration of the Russian Academy of National Economy and
Public Administration under the President of the Russian Federation, E-mail: dak6966@gmail.com,
Moscow (Russia)

Bolshakov Sergey Nikolaevich — Doctor of Political Sciences, Doctor of Economics, Vice-Rector for
Academic Affairs, Professor, Syktyvkar State University named after Pitirim Sorokin, tel.: 8(921)6334832,
E-mail: snbolshakov@mail.ru, Syktyvkar (Russia)

Goclowska-Bolek Joanna — Center for Political Analysis, University of Warsaw, tel. 48691445777,
E-mail: j.goclowska-bolek@uw.edu.pl, Warsaw (Poland)

Karakasidou Ellada — A&G, Kotanides LTD, Logistic, tel.: +99346270,
E-mail: espavoellada9@gmail.com, Paphos (Cyprus)

Artyukh Angelika Alexandrovna — Doctor of Art History, Professor of the Department of Dramatic and
Cinema Studies, St. Petersburg State University of Cinema and Television; tel.: +7(911)9250031;
E-mail: s-melnikova@list.ru, St. Petersburg (Russia)

Melnikova Svetlana Ivanovna — Doctor of Art History, Professor, Head of the Department of Dramatic
Art and Cinema Studies at the Screen Arts Institute of St. Petersburg State University of Cinema and
Television; tel.: +7(911)9250031; E-mail: s-melnikova@list.ru, St. Petersburg (Russia)

Marijan Cingula — Tenured Professor, University of Zagreb, Faculty of Economics and Business,
tel.: +385(95)1998925, E-mail: mcingula@efzg.hr, Zagreb (Croatia)

Pukharenko Yury Vladimirovich — Doctor of Technical Sciences, Professor, Head of the Department of
Building Materials Technology and Metrology at St. Petersburg State University of Architecture and Civil
Engineering, Corresponding Member of the Russian Academy of Architecture and Construction Sciences;
tel.: +7(921)3245908; E-mail: tsik@spbgasu.ru, St. Petersburg (Russia)

Przygoda Miroslaw — Dr. hab., Head of Institute of Economic Analysis and Planning, Department of
Management, University of Warsaw, tel.: 225534167, E-mail: miroslawprzygoda@wp.pl, Warsaw (Poland)

Recker Nicholas — PhD, Associate Professor, Metropolitan State University of Denver, tel.: 3035563167,
E-mail: nrecker@msudenver.edu, Denver (USA)




Components of Scientific and Technological Progress

Contents

Engineering

Balashov A.M. The Use of Needle Corona Electrodes to Increase the Efficiency of
Industrial Electrostatic Precipitators. ... 6
Solyonyj S.V., Kuzmenko V.P. Development of Test Methods for the Study of Fire Safety

Of LED Lighting DEVICES .....ceiiiiiiiiiiiiiiiie ettt e e e e e 12

Architecture and Construction

Gansen E.V., Lapidus A.A. A Fuzzy Inference System for Assessing the Need for Major
Repairs and Reconstruction Based on the Potential of Organizational-Technological
RS T0] 11 1o S PP OPPPPPPPPPRN 16
Omar Bejan Nawzad Omar, Schreiber A.K. Technology for the Construction of Energy

Efficient Buildings in HOt ClIMates...........uiiiiiiiiii e 23

Economic Sciences

Chepik 0.V., Chepik S.G. Rationale for Product Differentiation in In-House Budgeting at
= LI 0 (Y o] 4 [ST= TSR 32
Yashin N.S., Krupoderova M.A. The Analysis of the Stages of the Formation of an
Integrated, Automated Risk-Oriented QMS of an Industrial Enterprise Using the Example
of OJSC “Magnitogorsk Metallurgical Plant” ... 36
Morozova M.A., Stepanov Yu.G., Burlov D.l. Innovations in Tourism and Hospitality
through Modern Information Systems and Blockchain Technologies ............................... 42
Morozova M.A., Stepanov Yu.G., Petushkova N.S. Innovative Methods of Promotion
Based on Loyalty Programs in the Space Tourism INdUStry ...........covvvvvieviiiiiiiiiiiiiieieeeee, 47
Samsonov M.V. Priorities of the Russian Energy Diplomacy in Latin America............... 51

Voronkova O.V. State Regulation of the Russian Labor Market..................................... 54




Components of Scientific and Technological Progress

CopeprkaHue
MawuHocmpoeHue

BanawoB A.M. Wcnonb3oBaHne WronbvaTbiX KOPOHUPYIOLWNX 3MEKTPOAOB C  LENbto
NOBbILLEHNSA 3PFEKTUBHOCTU NPOMBILLFIEHHBIX SNEKTPOMUIBTPOB ....ceeeeeevviiieeeeeeeeeeeeennnns 5
ConeHbin C.B., KysbmeHko B.Il. Paspabotka mMeToamk npoBegeHust MUCNbiTaHWA Ha

nccnengoBaHue no>Kap06esonaCHocm cBeToanoaHbIX OCBETUTENTbHbIX I'IpI/I60pOB ............ 11
ApXumeKmypa u cmpoumesnbcmeo

MaHseH E.B., llanugyc A.A. MeTtoanka HeYeTKoro BbiBOA4a Afs OLEHKM HeOBXoaMmMocCcTu
npoBeaeHns paboT No KanuTanbHOMY PEMOHTY U PEKOHCTPYKUMM Ha OCHOBE NoTeHuunana
OPraHN3aUNOHHO-TEXHOMOMMYECKUX PELUEHUM ... eeee e 15
Omap BbenpxaH HaBsag Omap, Lpenbep A.K. TexHonorusi Bo3BeoeHUSI dHEpProad-

PEKTUBHBIX 30AaHUNA B YCNOBUAX KAPKOTO KITUMATA .. uueereeeeeeeeeeainnrieeeeaeeessssnseseeeeeeesssnnns 15
SKOHOMUYecKue HayKu

Yenuk O.B., Yenuk C.I O6ocHoBaHmne guddepeHumnanmm ToBapoB C LEeNbio opraHmM3aumm
BHYTPUUPMEHHOTO OIOMKETUPOBAHNS HA NMPEAMPUATUM .ceeiieeeeeeeeeeeenreeeeeeaeeeeeeneeeees 24
Awnn H.C., Kpynogeposa M.A. AHanua atanoB hopMUpPOBaHUSA KOMIMIIEKCHOW, aBToOMa-
TU3MPOBAHHOWN, OCHOBaHHOM Ha puckoopueHTupoBaHHoMm nogxoge CMK npombiwneHHoro
npeanpusatms Ha npumepe OAO «MarHMToropckun MetTanypruyeckum KoMouHary ....... 28
Mopo3oBa M.A., CtenaHoB [0.I,, Bypnos O.U. VIHHOBaLuu B Typn3ame 1 rocTenpunMcTee
Ha OCHOBE COBPEMEHHbIX MHPOPMALMOHHbBIX CUCTEM, BNOKYENH TEXHOMOMUMN ................. 34
Mopo3oBa M.A., CtenaHoB [O.I., MNetywkoBa H.C. VIHHOBaLMOHHbIE METOAbLI NPOABUXE-
HUSA B MHOYCTPUM KOCMUYECKOrO TypM3Ma Ha OCHOBE MPOrpamMm fOSANbHOCTHU ................. 39
CamcoHoB M.B. [lMpuroputeTbl pOCCUINCKON 3HEpreTudeckon gunromatum B JlaTMHCKOWM
1= 0 1S 43

BopoHkoBa O.B. [locygapcTBeHHOE perynmpoBaHUEe POCCUIACKOIO pbiHKA Tpyaa............ 46




Components of Scientific and Technological Progress

UDK 628.1

The Use of Needle Corona Electrodes
to Increase the Efficiency of Industrial
Electrostatic Precipitators

A.M. Balashov

Novosibirsk State Pedagogical University,
Novosibirsk (Russia)

Key words and phrases: electric field strength; corona
discharge current density; volt-ampere characteristic; particle
deposition; degree of gas purification; electrode system.

Abstract. The purpose of the study is to discuss the
possibilities of practical increase in the performance of
electrostatic precipitators through the use of needle corona
electrodes and, accordingly, an increase in the degree of
inhomogeneity of the electric field. This makes it possible
to increase the corona discharge current density and the
maximum values of the electric field strength without the
danger of complete breakdown of the gas discharge gap.
This method of intensifying the operation of electrostatic
precipitators is quite simple and reliable, does not require
large investments, and can be used for upgrading serial
electrostatic precipitators.

In order to identify the main factors affecting the efficiency of gas purification in electrostatic
precipitators, the paper considers the mechanism of dust particle movement in the active zone
of the electrostatic precipitator (Fig. 1).

The aerosol particle moves in the gas stream along the electrodes (along the field) with an
average velocity of Vg. When injected into the active zone of the electrostatic particle charging,
and it begins to operate the electric field created between the corona electrode 1 and the
receiving electrode 2 or 3. Under the influence of an electric field, a charged particle moves
at an average speed of W, to the receiving electrode 2 or 3. It is clear that for the deposition
of particles it is necessary that during its movement the gas flow tg within the height of the
electrodes H, the particle had definitely time to move under the action of electric power at the
desired distance from the zone of deposition, i.e. to the electrodes 2 or 3. Therefore, a necessary
condition for the deposition of particles in the electrostatic precipitator can be recorded as

h

H
W, "V,

<— (1)

g

Due to the increase in the productivity of technological units and the volume of treated gases,
it is difficult to ensure a low gas velocity Vg in electric filters. In this regard, in order to increase
the efficiency of electric dust and gas cleaning devices, both in domestic and foreign practice, the

6 ENGINEERING
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Fig. 1. Electrostatic precipitator operation diagram: 1 — corona electrode (thin wire); 2, 3 —

precipitation electrodes (planes); V  — gas flow velocity; W, — the particle transfer rate to the

precipitation electrodes, in most electrostatic precipitators it is equal to the particle velocity
W, under the action of electric field forces, i.e. W, =W,

height of the electrodes H is often increased to 15 m [1]. This approach is based on preserving
the value of the right-hand side of inequality (1), i.e., when the gas velocity Vg increases, it is
necessary proportionately to increase the height of the electrodes H proportionally. However, an
increase in the height of the electrodes leads to an even greater increase in the size, weight and
metal content of the electrostatic precipitators.

While maintaining the basic dimensions H and h, the efficiency of the electrostatic precipitator
ultimately depends on the ratio of the particle deposition rate W, by the electric field to the gas
flow rate Vg. A decrease in the ratio W/Vg caused by an increase in the flow rate Vg leads to
a sharp decrease in the efficiency of gas purification. Therefore, it is possible to maintain high
efficiency of dust and gas cleaning with an increase in the gas flow velocity Vg by increasing
particle deposition (transfer) rate W, in the core of the device (Fig. 1). This enables to increase
the performance of the electrostatic precipitator without compromising the degree of purification.

Taking into account the dependence of the particle charge on the electric field strength, i.e.,
q = f(E) for particles larger than 1 ym, the particle deposition rate [1]:

W,=2E"ré€,/3y, 2)
where E is electric field strength; r is particle radius; p is dynamic coefficient of air viscosity;
€, = 8.85x107"2 F/m is dielectric constant; & is indicator of the dielectric properties of the particle;
it is determined by the formula given in [1]:

8=1+2(€-1)(€ -2), (3)

where € is the relative permittivity of the particle.
The speed of a particle motion under the action of electric field forces is not constant and
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Fig. 2. Dependence of the average breakdown voltage on the pitch between the needles
for an electrode wire with needles located at a certain distance
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Fig. 3. Volt-ampere characteristics of corona discharge for different types of corona
electrodes: 1 — wire with needles located with a pitch of 20 mm; 2 — cylindrical wire with
a diameter of 2 mm; 3 — electrode bayonet section 4 x 4 mm

depends on the particle coordinate, since initially the particle charge changes from zero to q,,_,
and the particle’s acceleration will change in proportion to the charge q. When the maximum
charge q,,,, is obtained, the acceleration of the particle will be constant, i.e. its motion will
become equidistant.

As can be seen from formula (2), the deposition rate of a particle under the action of electric
forces is directly proportional to the square of the electric field strength in the electrostatic
precipitator; therefore, to increase the deposition rate, it is advisable to increase the electric
field strength in the working area of the electrostatic precipitator. But it is impossible to simply
increase the voltage U at the electrodes and, consequently, the values of the field strength of
the electrostatic precipitator, because of the danger of a complete breakdown of the air gap
and the transition of the corona discharge into the arc. In the case of using “a series of wires
between planes” electrode system, the most widely used in modern dust and gas cleaning

8 ENGINEERING



Components of Scientific and Technological Progress

devices, the maximum values of breakdown voltages and breakdown field strength are achieved
by using thin corona wires with a diameter of 3 mm or less [2]. Consequently, there are no
opportunities for field amplification in traditional design electrostatic precipitators. An increase
in the breakdown voltage can be achieved only if the degree of inhomogeneity of the electric
field increases, and for this it is necessary to use needle corona electrodes. For industrial
electrostatic precipitators, it is recommended to use “a series of wires with needles between
the planes’ electrode system. With such a design of the electrode system, the task arises of
establishing the optimal dimensions of the corona electrodes and, above all, the distance (step)
between the needles [3].

The studies conducted by the author of the research are consistent with the data given in [2]
and indicate that with a small distance (step) between the needles, up to a certain value, increased
values of the breakdown voltage and, accordingly, the breakdown voltage are observed. With
a step exceeding a certain value, a sharp decrease in breakdown stresses is observed. Fig. 2
shows the dependence of the average breakdown voltage on the step between the needles for
“a row of wires with needles between planes” electrode system with an interelectrode distance
of 10 cm and a needle height of 10 mm. Significantly lower values of the breakdown voltage are
observed at a step of more than 50 mm and, in this case, it is already approaching the values
of breakdown voltages for systems with a “row of wires between planes” electrode of industrial
electrostatic precipitators. Therefore, to intensify the dust collection process, it is advisable to
use electrodes with a needle spacing of 20 to 40 mm for an electrostatic precipitator with the
above parameters.

In [2], comparative studies of the volt-ampere characteristics of the experimental electrode
“wire with needles installed with a 20 mm pitch” with characteristics for a thin cylindrical wire
(2 mm in diameter) and a bayonet electrode with a size of 4 x 4 mm (Fig. 3). As follows from the
graphs shown, the maximum values of the initial voltage and, accordingly, the lowest discharge
currents are observed for the bayonet section electrode and the minimum values of the initial
voltage and, accordingly, the maximum corona discharge currents are available for the “|wire
with needles installed in increments of 20 mm” electrode. The minimum values of the initial
voltage and, accordingly, the highest discharge currents are observed for needle electrodes.
Therefore, the optimal from this point of view is the current-voltage characteristic of the needle
corona electrode, which makes it possible to increase the value of the maximum allowable
supply voltage, and, accordingly, to increase the electric field strength and the current density of
the corona discharge on the specific surface of the precipitation electrode.

The value of the initial voltage of the corona discharge and the associated value of the
corona discharge current is very important for electric and gas cleaning [2], and the use of a
needle system of electrodes allows you to increase the value of the discharge current. This is
due to two main reasons, firstly, according to the data from [4], the degree of purification of the
electrostatic precipitator is higher, the higher the power consumed by the corona discharge.
Naturally, with the same supply voltage, this power will be the greater the higher the current
consumed by the electrostatic precipitator and, accordingly, the lower the initial voltage of the
corona discharge.

Secondly, when using electric filters to purify gases with a significant concentration of
fine dust, such a physical phenomenon as “locking” of the corona discharge and a significant
deterioration in the efficiency of electric dust and gas purification often occurs [1; 5]. With an
increased discharge current, when dust of the same composition is captured and the degree
of dustiness is equal, the phenomenon of corona “locking” will occur to a much lesser extent.

ENGINEERING 9
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Thus, the area of effective use of electrostatic precipitators is expanding towards the capture
of fine aerosols with significant concentrations of solid particles. The research and analysis
of literature sources show that the use of needle electrodes (“series of wires with needles —
a plane” and “series of wires with needles between planes” electrode systems) enables not only
to increase the performance of the electric filter without reducing the degree of purification, but
also expands the area of effective use of electric filters. Needle electrodes can be manufactured
with a greater margin of mechanical strength than thin electrodes of the “row of wires — plane”
and “row of wires between planes” systems, which ensures their greater reliability and durability
during operation.

In general, this direction of intensification of the working process of electrostatic precipitators
will significantly increase their efficiency, expand the scope of application and significantly reduce
their main disadvantages. It is possible to modernize the electric filters already in operation by
replacing the “series of wires between planes” electrode system with the “series of wires with
needles between planes” system. This will not require significant investments, but it will improve
the operational characteristics of electric dust and gas cleaning devices.
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Mcnonb3oBaHue Uronb4yaTbiX KOPOHUPYHOLUX INEKTPOAOB
C uenbio NoBbIWeHUst 3PPEKTUBHOCTU NPOMBILLIIEHHbIX 3NEKTPOPUNLTPOB

A.M. Banawos

@60y BO «Hosocubupckuti 2ocydapcmeeHHbil nedazoaudeckuli yHUgepcumemy,
2. Hosocubupck (Poccus)

KnoyeBble cnoBa u ¢pasbl: BonbTamnepHas XxapakTepucTuka; Hanps>KeHHOCTb MeKTpu-
4YeCcKOoro norns; ocaxgeHue 4acTuy,; NNOTHOCTb TOKa KOPOHHOIrO paspsaa; cuctema anekTpoaos;
cTeneHb OYMCTKM rasa.

AHHOTauusa. B gaHHOM cTaTbe paccMaTpuMBaloTCA BO3MOXHOCTM MPaKTUYECKOro yBenuye-
HUSA NPOUN3BOLUTENBHOCTU 3MNEKTPOMUIBTPOB 3a CYET UCMNOMb30BAHUSA UrOMBYaThIX KOPOHUPYHO-
LNX 9MNEKTPOLAOB U, COOTBETCTBEHHO, YBEMNYEHUS CTENEHN HEOAHOPOAHOCTU 3NEKTPUYECKOrO
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nonsi. 3To gaeT BO3MOXHOCTb MOBLICUTb NSIOTHOCTb TOKa KOPOHHOMO paspsga U MakcMMarbHble
3Ha4YeHUs HanpPsHXXeHHOCTU anekTpuyeckoro nonsa 6e3 onacHocTy nonHoro npobosi rasopaspsa-
HOro npomexyTka. [mnotesa nccnegoBaHna npegnonaraetT BO3MOXHOCTb NPUMEHEHUS MHHOBA-
LMOHHbIX TEXHOrorMm n matepuanoB. B pabote mncnonb3oBaHbl obLieHay4Hble MeToabl uccrne-
AoBaHuA. [aHHbI cnocob MHTeHcMduKaumm paboTbl ANEKTPOUNBTPOB AOCTATOMHO MPOCT U
HagexXeH, He TpebyeT 60MbLUMX KanUTanoBNOXEHUN U MOXET ObITb MCMOMb30BaH NP MOAEPHU-
3aUUKn CEPUMNHBIX ANEKTPOUILTPOB.

© A.M. Balashov, 2021
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Development of Test Methods for the Study
of Fire Safety of LED Lighting Devices

S.V. Solyonyj, V.P. Kuzmenko

St. Petersburg State University of Aerospace
Instrumentation, St. Petersburg (Russia)

Key words and phrases: quality of lighting networks;
test methods of LED street lights; fire and electrical safety of
LED lighting.

Abstract. The purpose of this article was to develop
methods for testing LED lighting devices for fire and electrical
hazards, to assess the risks of negative phenomena in
these products. At the same time, the task was to identify
the most typical negative phenomena for the development of
research methods and assess the risks of their occurrence
and the spread of negative consequences. The article used
the methods of bibliographic analysis of existing research
and test methods for LED lighting devices. The result of the
article is the development of methods and techniques for
setting up a full-scale experiment.

Introduction

Currently, developments in the field of energy-efficient lighting technologies have allowed
LED lighting devices to penetrate the domestic and commercial lighting market with huge growth
potential. Currently, work is actively underway in the field of adopting and clarifying technical
national standards to improve the safety and performance of LED lighting. It is obvious that
such developments need to study risk factors from the point of view of electrical safety in order
to ensure the overall safety of operation of these products, along with quality and performance
control [1]. To ensure and control electrical safety, develop accident prevention technologies and
identify the causes of accidents, it is necessary to have software and methodological support
that takes into account the features of LED lighting equipment.

The need for such research and development based on their methods of control and testing
for fire and electrical safety is also confirmed by reports and studies of specialized organizations
[2]. Thus, according to the International Fund for Electrical Safety (ESFI) in developed countries
actively implementing LED lighting technologies, 15 % of fires in 2016—-2018 were caused by
household or decorative lighting devices.

In the electromechanical system of an LED lighting device, the main risk factors for electrical
ignition are a short circuit between power lines and/or grounding, dielectric breakdown, leakage
currents, voltage surges, weakened contact connections, etc. [2; 3].

In addition to the risks of fire-hazardous situations, there is a possibility of harmful effects
of the internal components of the electromechanical system of the LED lighting device.

12 ENGINEERING
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To determine the significance of the possibility of such factors, there is a need for research and
analysis of the life cycle of LED lighting products. Thus, a joint study of the toxic potential of
LEDs from South Korean and American researchers showed that the potential toxicity of harmful
materials in the electromechanical system of an LED lighting device such as arsenic or lead is
3 times higher than that of similar lamps of another type [4]. Additional temperature exposure to
these materials may increase the likelihood of its harmful effects, which indicates the need for
additional research in this area.

Methodology of testing for electrical fire hazard of an LED lighting device

Aggressive environmental conditions of street lighting devices have a significant impact on
the occurrence of negative fire and electrical hazards in artificial lighting networks. In order to
prevent the occurrence of these phenomena caused by aggressive environmental effects, the
design, production, construction and maintenance of lighting networks should be carried out in
accordance with relevant standards and standards [4]. However, for the effective execution of
processes to reduce the occurrence of fire and electrical hazards, it is necessary to conduct
experimental modeling to identify weaknesses of these devices, for which it is advisable to
develop new and improve existing methods for testing for fire and electrical safety of these
products.

Conducting research on the fire hazard of an outdoor LED lighting device
as a result of insulation breakdown between the lines of a DC converter

Fig. 1 shows a variant of testing the wire in the DC circuit of the converter for the risk of
fire due to breakdown of the insulation between the wires of the LED street lamp. For testing,
it is necessary to provide a small space for depressurization of the housing to open the inner
part of the conductor by peeling off the coating. Then, with the help of a contaminating liquid
representing an aqueous solution of NaCl (2 %), a uniform drip mechanism is applied to the
previously slightly damaged wire sheath. During the drip exposure, the electrical characteristics
and heat release characteristics of the secondary side of the converter were measured and
analyzed using an oscilloscope and infrared thermal imaging equipment. To evaluate the time of
exposure to the solution before the occurrence of changes in the system.

After the breakdown of insulation occurs between the lines of the secondary side of the
converter, record the time until the heating occurs and the subsequent occurrence of an electric
arc. Evaluate the melting and carbonation of the coating, record the time until the coating ignites

The place of
detachment or damage
to the insulation

LED

LN
NN

~ 220B

Fig. 1. Structural test scheme for conducting fire hazard studies of the DC circuit of the
converter of an LED lighting device of street design
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Electrical short
AN LED

AC/DC
Driver

NN

~ 220B

%
™~

Fig. 2. Structural test scheme for conducting fire hazard studies as a result of a short circuit
between the lines of a DC converter

and changes in the operation of the lighting device (brightness changes, flashing, shutdown).
To record changes in heat distribution during insulation breakdown between DC circuit lines
using infrared thermal imaging equipment. To fix the waveforms of voltage and current in a
steady and changing state by measuring the output voltage.

After switching off the lighting device and eliminating hazards as a result of testing, fix the
external shape and internal structure of the wire. The internal structure of the damaged wire
should be analyzed using X-ray transmission analysis equipment.

The result of this test should be an assessment of the risk of ignition of the lighting device
as a result of a violation of the insulation between the lines of the DC converter.

Conducting research on the fire hazard of an outdoor LED lighting device as a result of
a short circuit between the lines of a DC converter

Fig. 2 shows the configuration of the device and the necessary condition for testing for a
fire hazard of a short circuit (short circuit) between the lines in the DC circuit of an LED street
lighting device.

During the experiment, the conductor of the secondary side of the converter must be in
direct contact, thus causing a short circuit between the lines. At the same time, the contact time
between the lines should correspond to a short (0.1 s) or long (300 s) exposure to short circuit.
To carry out tests for short-term short-circuit effects, a short-circuit change and overload test
device should be used.

The result of this test should be an assessment of the risk of ignition of the lighting device
as a result of the occurrence of a short circuit between the lines of the DC converter.

Conducting research on the fire hazard of an outdoor LED lighting device
as a result of the occurrence of abnormal voltage

In this experiment, it is necessary to analyze the performance characteristics of an LED
lighting device depending on the occurrence of abnormal voltage. As an experimental abnormal
voltage, an overvoltage of 380 V should be applied to the primary winding of the converter
instead of 220 V AC by using a voltage regulator. To record the process of burning out of the
lighting device and the inside of the converter. Record changes in the brightness of light sources
and other changes in the process of burning out the lighting device. Pay attention to the possible
occurrence of unusual sounds, crackling, the appearance of an electric arc. At the end of the
experiment, analyze the inside of the converter, pay attention to possible damage to the varistor
and capacitors.
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Conclusion

To ensure and control fire and electrical safety in artificial street lighting networks, it is
necessary to develop methods for predicting the occurrence of the described phenomena in
the electromechanical system of LED lighting equipment. The development of the described
methods of factor analysis and risk assessment makes it possible to manage the processes
of reducing negative phenomena in these lighting networks and lighting devices, to take into
account the mechanisms of the occurrence of an accident according to the described factors.
In the future, according to these methods, it is planned to conduct a number of experiments in
accordance with the described recommendations. It is expected that these techniques will be
useful for assessing the level of risks and conducting research to improve the electrical safety of
LED lamps for outdoor lighting.
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PaspaboTka meToaMk npoBeAeHUA UCNbITaHUMA Ha UccreaoBaHue NoXkapobesonacHOCTH
CBETOAMOAHbIX OCBETUTENbHbLIX NPUGopPoB

C.B. ConeHbinn, B.IM. Ky3abmeHko

@rAQy BO «CaHkm-lNemepbypackuli 20cydapcmeeHHbIl yHUsepcumem
aspokocmuyeckoezo npubopocmpoeHusi», 2. CaHkm-lNemepbype (Poccusi)

KnioueBble croBa u ppasbl: Ka4ecTBO CETell OCBELLEHUS; METOAUKN UCMbITAHWIA CBETO-
AVOZHbIX YNMYHbIX DOHapPEN; noxapHas U anekTpobe3onacHOCTb CBETOANOAHOIO OCBELLEHUS.

AHHoTauums. Llenbio gaHHON cTaTby siBnsinacb paspaboTka MeToauk NpoBedeHUst UchbiTa-
HWUI CBETOAMOAHbIX OCBETUTENMbHbLIX NPUBOPOB Ha NpeaMET MOoXapHOW WM 3NeKTPUYeckon onac-
HOCTW ANsi OLLEHKN PUCKOB BO3HUKHOBEHUSI HEFATUBHbIX SIBEHWI B AaHHbIX n3genusix. Bmecte c
TEM 3ajayveil ABMsANOCh BbisIBNIEHME Hanbonee xapakTepHbIX HeraTUBHbIX SIBMEHWI ANs paspa-
GOTKM METOAMK NPOBEAEHUSA UCCNeqoBaHUN 1 OLEHKM PUCKOB MX BO3HUKHOBEHMS 1 pacrnpocTpa-
HEeHWs HeraTMBHbIX NocrneacTBuil. B cTaTbe uMcnonb3oBanucb MeToabl Gubnuorpadmnyeckoro
aHanusa CyLeCTBYIOLIMX UCCNeqoBaHMn U METOAMK UCMbITAHMI CBETOANOOHBLIX OCBETUTENbHbIX
npubopos. Pe3ynsTaTtoM cTaTbk sBNsieTcs pa3paboTka METoOoB M METOAMK NMOCTAHOBKW HATyp-
HOrO 3KCNepUMeHTa.

© S.V. Solyonyj, V.P. Kuzmenko, 2021
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A Fuzzy Inference System
for Assessing the Need for Major Repairs
and Reconstruction Based on the Potential
of Organizational-Technological Solutions
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Abstract. The article describes a system of fuzzy
inference to assess the need for major repairs and
reconstruction based on the potential of organizational-
technological solutions. Basically, studies aimed at evaluating
the potential use additive convolution of the transformation
of factors affecting the integral potential. In this paper, it is
proposed to use a fuzzy inference system for its calculation.
This is justified by the fact that almost all assessments
of the technical condition of the building are formulated
in such vague concepts as: “pre-emergency”, “normal’,
“unsatisfactory”, etc. The assessment of the quality of major
repairs is also evaluated in the form of vague concepts
such as “satisfactory”, “unsatisfactory”. Tthis situation is the
case for almost all factors that influence decision-making
on the assessment of the need to include a building in the
capital repair and reconstruction plan. For the practical
use of the fuzzy inference system, a universal technique is
proposed that allows forming a system of linguistic variables,
then forming a term-sets of its values in the form of fuzzy
concepts. After that, the issues of constructing membership
functions for all values of linguistic variables are considered.
The last stages of the methodology are the selection of the
fuzzy inference method, its parameterization, followed by
modeling and obtaining the results of an integral potential
assessment to assess the need to include a public building
in the major repairs and reconstruction plan.

Introduction

To date, the Town Planning Code of the Russian Federation (clause 14, article 1) [3] clearly
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defines the concepts of reconstruction and overhaul. Thus, the reconstruction may affect the
change in the parameters of the building (number of storeys, height, area, and so on, while
during the overhaul, the restoration or replacement of building structures is carried out, with the
exception of load-bearing structures.

These definitions apply to any objects, including public buildings [11; 12]. In other words,
reconstruction involves making changes to buildings and structures: changing the number of
storeys, changing sizes, replacing building structures, landscaping adjacent territories, and
overhaul — provides for the restoration of the original characteristics of the object without
changing its technical and economic indicators: replacement of equipment, laying of new
engineering networks, insulation, redevelopment and others [2; 4].

At the same time, many factors influence the decision-making on determining the need for
major repairs and reconstruction, namely [8; 9; 19; 21; 24]:

— development plan of the land plot (DPLP);

— technical conditions for all objects;

— developed and approved territorial planning documents;

— a qualification structure, including specialists with work experience and an appropriate
level of qualification;

— use of modern equipment with high accuracy of all operations and productivity;

— and many others.

However, if we consider the wording of the assessment of indicators, such as the physical
deterioration of the building, obsolescence, technical condition, and others, then we can note
a fairly free form of the description of the state (Table 1), where such terms as “satisfactory”,
“defects are practically absent” appear.

The presented extended scale of physical wear and tear is based on the assessment of the
technical condition (3), for which the corresponding abbreviation (2) is chosen. An estimate of
the cost of the repair (4) can be made for the relevant item. In this case, the selected values of
the interval assessment (1) correspond to the percentage of wear and tear of the building and
are adjusted in accordance with the Harrington scale.

In this regard, for a formalized presentation of expert data on the evaluation of overhaul and
reconstruction works, the dissertation also proposes to use the apparatus of fuzzy sets.

Table 1. Qualitative descriptive indicators of physical deterioration of buildings

1 2 3

There are practically no deformations or damages. There are some
0-20 Normal minor defects that are eliminated by current repairs. They practically
do not affect the performance of the building

The damage and defects can be eliminated by strengthening structures

20-37 | Satisfactory and repairs. All structural elements are suitable for operation

The stability and performance of the building is broken. Restoration or

37-63 | unsatisfactory replacement of load-bearing structures (overhaul) is required

The building is not functional. The state of the main load-bearing

63-80 | Pre-emergency elements is pre-emergency

80-100 | Emergency Bearing elements are notrecoverable. The building is to be demolished
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Materials and methods

In the most general case, a fuzzy set is determined based on the use of a function that
is similar to the indicator for ordinary sets, and is a membership function [1; 5; 15]. To build
membership functions (MFs), it is proposed to use the method of hierarchies, which assumes
that the universal set X consists of n elements, and the expert's judgment regarding the x; values
accepted by the phenomenon A may turn out to be non-transitive. As a result, the construction
uses the method of pairwise comparison of membership degrees @, = y,(x,) of the element x; in
a fuzzy set X.

In addition, the desirability function can be used to describe the membership function. One
of the most used forms is the Harrington desirability function [16], since it has the properties
of monotonicity, smoothness, and continuity. The Harrington scale is often used to interpret
the solution of multicriteria problems, when various methods are used to form a generalized
indicator, given on the basis of convolution with or without weights based on some metric
(Euclid, Holder, generalized, etc.). The generalized Harrington desirability function determines
the relationship between the numerical value of a dimensionless scale and the psychological
perception of the person making a decision regarding this value, expressed in fuzzy concepts
of “very good”, “good” (Table 2), etc. The numerical values given in the table, correspond to the
points of the curve, which is given by the equation [16]: d = exp[—-exp(-y)].

In general, a product is a set of components:

():Q P, A=B,S, F,

where (i) specifies the name of the product, indicating the scope Q, and the values P of the
core applicability. The core of the production is a fuzzy implication A = B with condition A and
conclusion B of the core. In addition, a method for estimating the truth value S of the core
conclusion and the confidence factor F for each production must be determined [7].

As a result, the rule system can be written as:

1) IF the technical condition of the facility is emergency, the duration of operation is more
than the norm, the engineering and transport infrastructure is present, the period of work is
short and the quality of the work is excellent, THEN the need for inclusion in the plan is high;

Table 2. Harrington Desirability Scale

Desirability Score a
1.0
Very good 1,00-0,80 0.8
0.63
Good 0,80-0,63
037 |
Satisfactorily 0,63-0,37
02
Bad 0,37-0,20 = g
ENE 1 0 1 2 7y Fre Ty
| [ 1513 0% o7 10 6l
Very bad 0,20-0,00 17 16 143 17 YRES
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2) IF the technical condition of the facility is average, the duration of operation is normal,
the engineering and transport infrastructure is partially present, the deadline for completing
the work is standard and the quality is excellent, THEN the need to be included in the plan is
average;

n) IF the technical condition of the facility is average, the duration of operation is less than
the norm, the engineering and transport infrastructure is partially available, the period of work is
long and the quality is satisfactory, THEN the need for inclusion in the plan is low.

Results

Based on the studies of the practical application of fuzzy sets in various applications,
the article proposes a methodology for making decisions on the need for major repairs and
reconstruction, which consists in the sequential implementation of a number of interrelated steps.

1. The first stage involves compiling a list of all factors, which is supposed to be used in the
fuzzy inference system. For each factor, a linguistic variable should be formed that describes
this factor. For a formal description of a linguistic variable, it is necessary to form: a term-set of
its values; universal set, i.e. some numerical scale on which the membership functions of all its
base values will be formed; a syntactic rule generating terms and term-sets and a semantic rule
generating all possible membership functions of its values (terms).

This set of factors is selected based on the specific situation and stage of decision making.
So, the technical condition, physical wear and tear and obsolescence are most likely to be
chosen as the most significant.

2. The second stage comprises substantiation and selection of the term-set of values
of each linguistic variable (determined on the basis of the established practice of assessing
the technical condition), for example, Table 1, or the quality of work, when the concepts of
“unsatisfactory” and others are used.

3. The third stage is the choice of a universal set of membership functions or a numerical
scale, which is also made on the basis of generally accepted gradations. However, the current
practice does not always take into account the aspect of the universality of the accepted scale,
so the article proposes a linear transformation of generally accepted gradations to the Harrington
scale.

For indicators of physical and moral depreciation, the generally accepted scale is the
segment [0, 100], which represents either absolute values or a percentage. For other factors,
there are also different scales. For different authors, they differ somewhat [6; 10; 14]. The paper
proposes to use a single scale for all factors [0, 100], to which, in the general case, any other
scale can be reduced by conventional scaling, and it corresponds to the Harrington desirability
scale [0, 1] in terms of percentages [13].

It should be noted that the values of the boundaries of the intervals for physical wear
(Table 1) are quite close to the boundary points of the Harrington function. Therefore, in the work,
when constructing membership functions for the values of linguistic variables, it is proposed to
use the categories of desirability in the Harrington scale for their interpretation.

4. The fourth stage involves the construction of membership functions for all values of
linguistic variables. To build membership functions, a number of models and methods can be
used (for example, scaling models) [20]. However, the very fact of constructing the membership
function, the choice of its type and parameters is a rather difficult task associated with the
uncertainty of the choice and the ambiguity of the solution. The complexity of assessing any
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property of an object is always associated with the complexity of the object itself [22]. Often, the
basis for constructing a membership function is the introduction of the concept of preference for
one attribute over another. That is, the expert answers the question: “Which numerical value is
more preferable for the selected value of the linguistic variable?”.

5. The fifth stage is the use of abbreviations of linguistic variables and their values, the
base of fuzzy inference rules is formed.

6. The sixth stage involves selecting one of the fuzzy inference system methods and its
parameterization is performed. Thus in the MatLab programming system there are two methods,
namely: the method of Mamdani and Sugeno [17; 18; 23].

7. The seventh stage consists in the expert evaluation of the numerical values of all input
linguistic variables.

8. The eighth stage involves modelling the fuzzy inference system and calculating the value
of the output linguistic variable.

9. The ninth stage is to make a decision based on the analysis of the output variables
calculated on the Harrington scale:

* on the need for major repairs;

+ the need for reconstruction;

» about the absence of the need for major repairs and reconstruction.

Conclusions

The use of the proposed methodology makes it possible to assess the feasibility of major
repairs or reconstruction of public buildings, taking into account various factors. In addition,
unlike simple logical conclusions, the proposed methodology using fuzzy inference rules allows
you to get a specific numerical value of the need for major repairs and reconstruction, the
opposite of the potential of organizational and technological solutions, on the basis of which you
can reasonably make an appropriate decision.
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MeToauka HeuyeTKOro BbiBoAa ANsl OLEHKU He0bX0AMMOCTU NpoBeAeHusi paboT
No KanuTanbHOMY PEMOHTY U PEKOHCTPYKLMU
Ha OCHOBe NoTeHuuana opraHu3aLuMOHHO-TEXHONOIMM4YeCcKMUX peLleHnn

E.B. MaHseH, A.A. Jlanuayc

@OIreE0Y BO «HayuoHanbHbIU uccriedogameribCKUli MOCKOBCKUU 20CydapCmeeHHbIU
cmpoumernbHbIlU yHUgepcumemy, 2. Mockea (Poccusi)

KnioueBble croBa U ¢pasbl: MHTErpanbHbI NOTEHLMAN; KanuTarbHbIA PEMOHT; HEYETKUIA
BbIBOZ,; OOLLECTBEHHbIE 3[aHWS; OpraHN3aLMOHHO-TEXHOMOMMYECKUE PEeLLEHMS; NaHUPOBaHWE;
npaBuna; PEKOHCTPYKLUMS; TEPM-MHOXECTBA; (PYHKLMN NPUHAOIIEKHOCTM.

AHHOTauusa. B crtaTbe onuncaHa MeToaMKa HeYyeTKoro BbiBoga Ansl OUeHKU HeobxoamMmo-
CTU NpoBeaeHns paboT Mo KanuTanbHOMY PEMOHTY UM PEKOHCTPYKLMU Ha OCHOBE MoTeHuuana
OpraH13aLMOHHO-TEXHONOMMYECKUX pelleHnidi. B ocHOBHOM paboTbl, HanpaBreHHble Ha OLEeH-
Ky noTeHumana, Ucnonb3ylT agauTUBHYIO CBEPTKY npeobpasoBaHus hakTopoB, BAMSIOWMX Ha
WHTerpanbHbIi NoTeHuman. B gaHHoi paboTe Ans ero pacyeta npegnaraeTcss UCNONb3oBaTb
CUCTEMY HEYEeTKOro BbiBOAa. OTO OMNpaBAaHO TEM, YTO MPAKTUYECKM BCE OLIEHKN TEXHUYECKO-
ro COCTOSIHVS 3aaHMs (DOPMYIMUPYIOTCS B TaKMX HEYETKUX MOHATUAX, Kak «npeaaBapuinHoe»,
«HOpMarnbHoOe», «HeyaoBrneTBopuTensHoe» M T.4. OueHka kayecTBa paboT Mo kanuTarnbHOMY
PEMOHTY Takke OLEHMBAETCs B (POPME TakMX HEYETKUX MOHSATUN, KaK «yOoBNETBOPUTENBHOY,
«HEey[oBneTBOpUTENbHO». M Takoe NonoXeHne MMeeT MecTo NpakTU4ecku Ans Bcex hakTopos,
KOTOpbIE BNUSIIOT HA MPUHSATME PEeLLEHWIN MO OLeHKe HEOBXOAMMOCTU BKITIOYEHNS 34aHMSA B NnaH
KanuTanbHOro peMoHTa U PEKOHCTPYKUMK. [INs NpaKTU4eCcKoro UCnonb30BaHWs CUCTEMbI HEYET-
KOro BblBOAa npeanaraetcs yHMBepcarnbHas MeToavka, No3BonsioLllas copmMmpoBaTtb CUCTEMY
NMHIBUCTUYECKMX MEPEeMEHHbIX, 3aTeM COPMUPOBaTL TEPM-MHOXECTBA €€ 3Ha4YeHuin B BUAOE
HeYyeTKMX NOHATMI. MNocrne 3Toro paccmaTtpuBaloTCs BOMPOCHI MOCTPOEHUS (PyHKLUMA npuHaa-
NEXHOCTU AN BCEX 3HAYEHUI NIMHIBUCTUYECKUX NepeMeHHbIX. [ocrneaHumm aTanamm MeToamku
ABNSAOTCS BbIOOP METOAa HEYeTKOro BbiBOAA, €ro napamMeTpusaums ¢ nocneayowmm Mogenu-
pPOBaHWEM W MOrydYeHNeM pe3ynbTaToB OLEHWBAHUS UHTErparibHOro noTteHuMana Ansi OLEeHKM
HeobX0oAMMOCTU BKIMHOYEHUS OOLLECTBEHHOMO 3[laHWsA B MilaH PEKOHCTPYKUMM U KanuTarbHOro
PEMOHTA.

© E.V. Gansen, A A. Lapidus, 2021
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Abstract. Energy efficiency is one of the important
factors affecting economic and social growth in all
countries of the world. Residential buildings account for a
significant share of the world’s total energy consumption.
At the same time, energy efficiency directly depends on the
technological solutions adopted in the development of design
documentation and the thermal properties of the enclosing
structures of buildings and structures. The analysis of the
scientific works of Russian and foreign researchers dealing
with the problem of energy conservation testifies to deep and
large-scale theoretical studies carried out in this area. At the
same time, all the results of research and recommendations
refer to the reduction of heat loss in conditions of negative
temperatures and therefore cannot be used in the design
and construction of buildings in hot climates. In addition,
in the course of the analysis, it was found that there is no
connection between theoretical studies and the requirements
of construction production. This task is to be solved through
the example of the climatic conditions of Iraq, based on the
country’s technical and economic capabilities, labor and
material resources. The article examines energy-efficient
elements of building envelope; the impact of the combination
of elements of the building envelope on heat and cold losses
is shown; it was determined that the building envelope and
its thermophysical properties are directly related to the
amount of heat and cold losses. The results of the study
are to identify and optimize indicators that affect the energy
efficiency of buildings in hot climates. Specific values of
the ratios of windows and walls in rooms are proposed;
the relationship between the type of window glass and the
energy consumption of the building is established. Based
on the results obtained, recommendations were formulated
for further research on improving the energy efficiency of
buildings in hot climates. Recommended measures can be
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implemented in the development of design documentation for
new construction, as well as in the renovation of buildings.

Introduction

Recently, modern buildings have begun to proliferate, accompanied by a clear increase in
energy consumption. Construction activities consume 38 % of the energy used worldwide every
year [1], and energy is consumed at all stages of the building’s life cycle [2] The standards
governing thermal engineering standards continually emphasize the provision of thermal
resistance requirements in all external building structures [5], the physical and structural
characteristics of building components such as walls, windows, floors and doors have a large
impact on energy consumption. Thermal characteristics, thickness and color of the materials
used play an important role in regulating the loss and gain of heat in a building [6]. An analysis
of the principles of heat loss and gain was carried out, as well as some of the methods used to
reduce heat loss in order to improve the energy efficiency of buildings, conserve energy sources
and reduce energy costs.

Factors affecting heat loss

Heat transfer can occur in three ways: conduction that occurs through walls, windows,
ceilings and floors, convection, which is heat transfer caused by wind or air movement, and
radiation, in which the heat generated by solar radiation from the sun passes through the glass
into the room. Fig. 1 shows the mechanism of heat transfer in buildings [7].

In practical calculations, heat transfer inside a building material is calculated in accordance
with the laws of heat conduction, and heat transfer occurs due to convection and radiation in air
voids and on surfaces at the interface between indoor and outdoor air.

In any building, many factors affect the rate of heat flow from the inside of the building to the
cooler air outside as the air passes through the windows, doors and through any voids in the
structure, and the air exchange rate depends on two forces, namely, on the strength of the wind

Fig. 1. Heat transfer mechanism in buildings
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and the temperature difference between the room and the room.

The thermal characteristics of the building components are described below.

Exterior walls. The thermal properties of external walls are related to the building materials.
The walls, which reduce heat loss and gain, are massive, well-insulated walls with a high
thermal capacity. In [8], the program is used to calculate two-dimensional and three-dimensional
temperature fields when determining the low resistance to heat transfer of external walls [9; 10].

Roofs. The shape, materials, gradation, direction, color of the outer surface and the
insulating properties of the roof determine the thermal performance of buildings, so roofs must
be designed to suit the surrounding climatic conditions [11].

Windows. Windows affect the energy efficiency of buildings through heat loss and gain,
natural ventilation and lighting. The most suitable direction is the south from the point of view
of obtaining energy. Large windows reduce the need for artificial lighting [12] and windows
on summer days can be easily protected with blinds [13], when deciding on the degree of
transparency of the building envelope, it is necessary to determine in advance the climatic zone
in which the building is located [14].

Doors. The location of the external doors must be selected taking into account the effects of
wind and heat.

Floor covering. The floor covering must be laid on the ground in such a way that it can fulfill
the desired functions in terms of heat and humidity.

The orientation of a building affects the percentage of the building’s sides for solar radiation,
and the direction of buildings affects the ability to naturally ventilate and the amount of heat loss
due to convection [15]. The shape of a building can be determined, which is an important factor
affecting heat loss and gain, using engineering variables such as the ratio of the length of the
building to its width, the height of the building, and the type and gradation of the roof.

Ways to reduce heat loss in buildings

Determination of a design solution with the lowest heat losses is a solution to the problem of
construction of energy-saving buildings, since the use of modern high-quality thermal insulation
materials and building materials with low heat transfer (aerated concrete, porous ceramics) can
achieve high energy performance. It is not possible to recommend a solution that can provide
energy efficiency for all buildings because the function, system, location and importance of a
building vary from one building to the next.

Samsonova et al. compared a stone block and a wall made of aerated concrete blocks,
and drew attention to the most vulnerable place in the wall — a window support, and by
calculation comes to the conclusion that the heat flow of a homogeneous part of the wall from
a block masonry is 1.28 times higher than that of aerated concrete wall. Regardless of climatic
conditions, a buttress joint in buildings made of insulated panels is more energy efficient than
the same joint in a house with aerated concrete walls [16].

Researchers have found that large amounts of energy can be saved in buildings constructed
with low insulation levels by retrofitting these buildings, and have come up with the following
results [17]:

« providing a 50 mm thick insulation layer at the roof level will reduce the U-value of the
roof and reduce heat loss by about 9 GJ;

* insulating the wall cavity will reduce the U-value of the outer wall and heat loss by
about 17 GJ;

» the use of double glazing throughout the house will reduce heat loss by no more
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than 7 GJ.

Ozdemir concluded that the technical performance of thermal insulation depends on the
climatic conditions of the region, in wet and dry areas and in cold areas, well insulated stepped
surfaces should be detailed, while in hot and dry climates, flat surfaces should be chosen to
reduce the impact solar radiation, and the position of the outer doors should be selected taking
into account the effects of wind and wind. Achieve the required performance for insulated floors
to be detailed in cold and temperate climates and above ground floors in warm and humid
climates as airflow becomes important [18].

Vinnichenko made a decision to raise energy efficiency of buildings on the introduction of
window blocks made of wood, from PVC sheet windows, reinforced with multilayer double-
glazed windows, an experimental assessment of the changes in the thermal properties of the
outer walls was carried out after the installation of new windows with new blocks by means of
a thermal survey. According to the study, thermal insulation placed at the junction between the
window block and the wall is an important element for eliminating heat loss and maintaining a
constant room temperature [5].

Laustsen found that HVAC systems significantly affect energy consumption in buildings and
define the relationship between building specifications and HVAC systems as follows: High-
performance building insulators reduce the need for heating and cooling systems, well-designed
buildings can reduce the need for HVAC systems and increase the efficiency of HVAC systems
can lead to significant savings, for example if the efficiency of air conditioning systems improves,
the total savings will depend on the total cooling requirement, and | recommend dividing the
building into thermal zones. appropriately sized, which reduces the need for heating, cooling
and ventilation. Through careful construction planning [19].

AL-HOMUD has conducted research to improve the design parameters of buildings in
order to reduce annual energy consumption, and it was noted that the proportion of windows is
preferable to 15 %, except in cold climates, where more space is required for glass in order to
use solar energy for heating [20].

Young et al. Constructed a simulation model and analyzed it using the Dest simulation
toolkit to evaluate the optimal window-to-wall ratio and the best glass type. The results increase
energy consumption when the percentage of windows increases, and that energy efficient glass
is more energy efficient than hollow glass. It can be concluded that the percentage of windows
depends on three factors: the style of the air conditioning system, the direction of the outer
windows and the type of glass, and these factors must be considered when designing residential
buildings [21].

Research results

The figure shows the dependence of the heat loss coefficient from the window pillar on
climatic conditions and the external design of buildings.

The effect of window-to-wall ratio on annual heat demand, annual cooling energy demand
and total energy consumption has been shown. For windows facing east and west, compared
to windows facing south and north, but windows facing east or west must be carefully designed,
that is, the area of the windows should not be reduced by ventilation and natural light.

We also note that the total energy consumption varies depending on the type of glass used
for the windows, since low emissivity glass is more energy efficient than hollow glass, which
means that we must reduce the percentage of windows when using hollow glass.

Based on the previous discussion, the specific value of the window to wall ratio and the
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at on the surface of the wall
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Fig. 2. The percentage of heat loss varies depending on climatic conditions and the design
of the external structure of the facility
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Fig. 3. The relationship between window-to-wall ratio and energy consumption when using
hollow glass

effect of using low energy glass has been proposed, which will play an important role in the
design of external windows, Figure 5 shows the specific value of the ratio of external windows in
different directions and compare the impact of low-emissivity glass on energy efficiency.

The problem of energy saving testifies to deep and large-scale theoretical studies carried
out in this area. At the same time, all the results of research and recommendations refer to the
reduction of heat loss in conditions of negative temperatures, and therefore cannot be used in
the design and construction of buildings in hot climates. In addition, in the course of the analysis,
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Fig. 4. The relationship between window-to-wall ratio and energy consumption using
low-emissivity glass
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Fig. 5. Proposed window-to-wall ratio range and comparison of the impact of low-emissivity
glass on energy efficiency in different directions

it was found that there is no connection between theoretical studies and the requirements of
construction production. This task is to be solved by the example of climatic conditions Iraq,
based on the technical and economic possibilities available in the country. Research into new
forms and methods of technology for the construction of energy-efficient buildings should be
carried out taking into account the availability of labor and material resources in the country.
In the process of research, it is necessary to improve the regulatory framework, the operational
planning system, design the construction of a group of houses of the same type energy efficient
buildings in hot climates.
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Conclusions and recommendations

* The building envelope and its thermal properties are directly related to the amount of
heat loss in buildings.

* It was found that most apartments suffer from heat loss through doors and windows,
which increases the heating load.

« Wall, ceiling and floor construction should be appropriate for the local climate to
ensure the required indoor temperature in the building and reduce heating and cooling energy
consumption.

+ Compliance with thermal insulation laws and codes and ensuring that all buildings apply
the required insulation standards to reduce heating energy consumption.

» Designers and engineers should incorporate natural ventilation strategies in their designs
to reduce the need for cooling energy.

 These measures can be implemented early in the design stages or during building
renovations or during operation and housing, so that they lead to savings in energy consumption,
improved energy standards and thermal efficiency.

In the process of further research, it is necessary to improve the regulatory framework,
design the construction of a group of houses of the same type by flow methods. The solution
of the listed tasks should form the basis for research into the technology of erecting energy-
efficient buildings in hot climates.
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TexHonorua Bo3BeAeHUsA aHeproapeKTUBHbIX 34aHUNA B YCITOBUAX XKAPKOro Knumara
Owmap benpxaH Has3ag Omap, A.K. Lpenbep

@®rb0OY BO «Mockoeckuli eocydapcmeeHHbIlU cmpoumerbHbIl yHusepcumemy,
2. Mockea (Poccus)

KnioueBble cnoBa 1 ¢pasbl: TENIONOTEPU; TEXHOMOMMYECKME PELLEHMS; XINagonoTepu;
3HeprocbepexeHne; a3HeproaddekTUBHLIE 3aaHUS.

AHHoOTauuA. 3PPEKTUBHOCTb UCMONb30BAHNSA SHEPTUN ABMAAETCA OOHUM U3 BaXKHbIX dhak-
TOPOB, BNUSIOLLNX HA SKOHOMUYECKUA N COUManbHbIA POCT BO BCEX CTpaHax Mupa. Ha xunble
30aHUsT NPUXOAUTCH 3HaYUTENbHAsA OoNs OT obulero oGbema MMPOBOro MNOTPEGNEHNS 3HEPTU.
Mpn 3TOM 3HEProadHEKTUBHOCTDL HAMPSIMYHO 3aBUCUT OT MNPUHSATLIX Npy pa3paboTke NPOEKTHON
OOKYMEHTaLMN TEXHOMOMMYECKUX PELLUEHMN U TENSTOTEXHUYECKNX CBOMCTB OrpadkaaroLmMX KOH-
CTPYKLMIA 30aHUIN U COOPYXKEHNIA.

AHanM3 Hay4HbIX TPYOOB POCCUMNCKUX U 3apyBexHbIX y4YeHbIX, 3aHMMaBLUMXCA Npobrnemon
3HeprocbepexeHusi, CBUAETENLCTBYET O MYyBOKNX M MacCLUTabHbIX TEOPETUYECKUX UCCNeaoBa-
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HWUSX, NPOBeAEeHHbIX B AaHHOM obnactu. Mpu aTom BCce pesynsTaThbl UCCNEAOoBaHUA U PEKOMEH-
Aauni OTHOCATCS K CHWXKEHUIO TEMMONoTepb B YCIOBUSX OTpULATENbHbIX TeMnepaTtyp 1 noaTo-
MYy HE MOryT OblTb MCNOMNb30BaHbI NPU NPOEKTUPOBAHMM U CTPOUTENLCTBE 34aHUI B YCMOBUSIX
»XapKoro knumara.

Kpome Toro, B xoge npoBeeHHOro aHanu3a yCTaHOBMEHO OTCYTCTBUE CBA3W Mexay Teope-
TUYECKMMU UCCneaoBaHUAMN 1 TpeboBaHMAMU CTPOUTENBHOrO Npou3BoAcTBa. [aHHyto 3aga-
4y NPEeACTOUT peLlnTb Ha NpUMepe Knumatudeckmx ycrnosun Mpaka, ncxogsa ns MMeroLWwmxcs B
CTpaHe TEXHUYECKNX N SKOHOMUYECKNX BO3MOXXHOCTEN, TPYAOBLIX U MaTepuarnbHbIX pecypCcoB.

B ctatbe nccnenoBaHbl aHEProahpekTMBHbIE ANIEMEHTbLI OrpaXkaatoLLmMxX KOHCTPYKLUMIA 30a-
HURN; NOKa3aHO BIIMSIHWE COYETaHMS ANEMEHTOB OrpaxJatoLmnX KOHCTPYKUMIA 34aHus Ha Tenno-
N XragonoTtepu; onpegeneHo, 4To obonoyka 3gaHua n ee Tennodgumsnyeckne CBonCTBa Hanps-
MYIO CBSI3aHbl C KONIMYECTBOM TEMSO0- U XNagonoTepb.

PesynbraTbl NpoBegeHHOro UCCNefoBaHUS 3aKMoyalTcs B ONpeaeneHnun 1 ontTuMmmusaumm
nokasarenen, BAUAIOLWNX Ha 3HEeProddEKTUBHOCTb 30aHMM B YCMOBUSIX XapKOro Krvmara.
MpeanoXxeHbl KOHKPETHbIE 3HAYEHUS COOTHOLLUEHWUA OKOH U CTEH B MOMELLEHUSAX, YCTaHOBIEHA
3aBMCUMOCTb MeXAy TUMOM OKOHHbIX CTEKON W 3HepronotpebneHvem 3gaHus. Ha ocHoBe no-
NYYEHHbIX pe3ynbraToB CHOPMYNMPOBaHbI pekoMmeHaaunn Ans ganbHenWwnx nccrnegoBaHum no
NOBbILLIEHNIO 3HEPrO3adEEKTUBHOCTI 34aHUI B XXapKOM KrmaTe. PekomeHayeMble Mepbl MOryT
ObITb peanu3oBaHbl NP paspaboTke NPOEKTHOW JOKYMEHTaL MM HOBOMO CTPOUTENbCTBA, a Takke
npu NPoBeAeHNN peMOHTa 30aHuMN.

© Omar Bejan Nawzad Omar, A K. Schreiber, 2021
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Abstract. The objectives of the research were to
substantiate the differentiation of goods at the enterprise
through the use of marketing theories in order to apply
various approaches in the organization of in-house budgeting.
In the course of the study, the scientific hypothesis about
the advisability of differentiating goods when organizing
intra-firm budgeting at an enterprise is confirmed. When
identifying individual patterns, marketing research methods,
quantitative and qualitative research methods and economic
analysis were used. The results of the study made it possible
to substantiate the need for differentiation of goods when
organizing intra-firm budgeting at an enterprise.

Introduction

The relevance of the selected research topic is due to the fact that at the present stage, the
effective work of most enterprises is largely predetermined by its competitive advantages in the
market. At the same time, the market conditions of business dictate the need to interact with
existing competitors on the market, on the one hand, and on the other hand, the expediency of
a more rational use of all external resources and internal factors.

In this case, budgeting is an important aspect of increasing the efficiency of production and
financial activities of an enterprise and allows you to optimize the entire system of using various
resources. In diversified enterprises producing several types of products, which are relatively
independent sources of profit, each type of product (business) must have its own budget.
Ensuring effective management is possible only with a correct assessment of the performance
results in each area [5]. One type of product (business) should not live off another. Although,
based on the life cycle of each individual type of product, this is possible. Marketing theory
assumes that any product on the market lives its life, which includes four main stages: launch
or birth, growth, maturity and decline. Thus, if an enterprise is diversified, then each individual
product may be at different stages of its development. When planning and budgeting, it is
advisable to take this into account, since even pricing issues in this case will be resolved in a
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rather peculiar way. And the system of intra-firm budgeting and its profitable production largely
depend on the market price of a product.

Methods and materials

The life cycle of each individual type of product allows you to develop a promising
development and budgeting strategy for it. A simple and convenient tool for comparing different
strategies and alternatives is the matrix that was proposed by the Boston Advisory Group (BCG).
In order to determine the prospects for the development of each individual type of product and
the enterprise as a whole, BCG proposes to concentrate all goods produced at the enterprise
in four main groups, based on the growth rate, volume of demand and the relative share of the
product in the market. At the same time, the growth in the volume of demand sets the vertical
size of the matrix, and the horizontal size corresponds to the ratio of the market share that
belongs to its leading competitor [1].

The products located in the first square are called “dogs”, since the market share of these
products is minimal and there is a low growth rate over the years of research. Thus, these are
goods with a limited sales volume, i.e. goods that have not yet won a wide range of consumers
over a long period of production. The strategy for further budgeting of such goods, as a rule,
boils down to their elimination or an attempt to penetrate special markets.

The field of the square “difficult children” includes goods on the one hand with a small
share in the market, but on the other hand, there is an increased demand for these categories
of goods. The budgeting strategy for such goods should provide for a significant investment of
financial resources in terms of increasing production, since the goods have a significant demand
in the market and in the future can move to the group of “stars”, giving significant profit from
sales in the future. Thus, at the expense of the profit received from the sale of goods belonging
to the category of “stars”, it is advisable to finance the development of goods from the category
of “difficult children”.

The goods that are in the field of “stars” occupy a leading position in the enterprise in terms
of getting the maximum profit from their sale. They require a significant amount of resources to
finance continued growth and tight management oversight of those resources. This strategy aims
to increase or maintain market share by maintaining product differentiation in an increasingly
competitive environment. If the pace of development of the industry slows down, then the “stars”
move into the status of goods “cash cows”.

The final square contains goods that are classified as “cash cows”. Such products occupy a
leading position in an enterprise in a relatively stable or shrinking industry. Due to the stability of
sales of products, funds for maintaining market share are required much less than the enterprise
makes a profit. However, it should be noted that this type of product is gradually leaving the
market and requires replacement. In the future, such goods will be removed from production
and, in terms of budgeting, do not require significant financial investments. Thus, based on the
marketing strategy and the BCG matrix, each type of goods produced at the enterprise should
have its own pricing and budgeting strategy [2].

Consequently, if the product is new and the demand for it in the market is just being formed,
then it is advisable to stimulate the rapid growth of this demand on the basis of an active pricing
policy. In this variant, you can choose a strategy of temporary understatement of prices.

When the product has reached its maturity and the demand for it in the market has
already formed, then it is possible to stimulate the growth of sales volume only through skillful
maneuvering of prices, somewhat overstating them, in order to obtain maximum profit for the
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enterprise.

Moreover, if a product begins to age and the demand for it decreases, then it is advisable to
extend the life of the product due to a sharp decline in prices.

When a product begins to “die”, since newer products have pushed it out of the market, it
is advisable to remove it from production, sharply reduce prices in order to get rid of the last
leftovers and compensate for at least part of the costs incurred [4].

Results and discussion

It should be noted that the planning system at domestic enterprises had a number of
significant shortcomings: the planning system was divorced from product sales; changes in
prices for resources used in the production process were not predicted [3]; a costly mechanism
prevailed in planning; the cost of production was not calculated per unit of product sold; the
need of the enterprise for financial resources was not determined. These shortcomings can be
eliminated only with the introduction of an intra-firm budgeting system at the enterprise.

At the same time, the budget represents an operational financial plan for a short-term period
of time, usually up to one year, which reflects expenditures and receipts of funds [1]. This is the
main planning document that is communicated to the responsibility centers of all types. Thus,
the development of planned budgets in an enterprise is characterized by the term budgeting.
The budgeting system, as a rule, is aimed at solving two main tasks: determining the volume and
composition of financial expenses that are associated with the activities of individual divisions
of the enterprise; ensuring that all expenses are covered with financial resources from various
sources.

The very process of budgeting in the enterprise is continuous or rolling. Taking into account
the planned financial indicators established for the year, a system of quarterly budgets is being
developed, and within the framework of quarterly budgets — a system of monthly budgets
[2]. The process of such rolling budgeting guarantees the continuity of the operation of the
operational planning system for the financial activities of the enterprise, lays a solid foundation
for the implementation of continuous monitoring of the results of these activities.

Conclusions

The introduction of a system of in-house budgeting at each specific enterprise will enable:

— to make more realistic forecasts of financial and economic activities;

— to identify timely the bottlenecks in enterprise management using multivariate analysis
tools;

— to predict the economic consequences in time for possible deviations from the planned
plan using financial models and make an effective management decision;

— to coordinate the work of on-farm structural divisions and services to achieve the set
mission;

— to improve manageability by promptly tracking deviations of the fact from the plan and
timely decision-making.

References

1. Beloliptsev, I.A. Finansovaya strategiya, planirovanie i byudzhetirovanie / I.A. Beloliptseyv,
[.I. Lukina, A.S. Kabirova. — M. : Prometej, 2019. — 128 c.

34 ECONOMIC SCIENCES



Components of Scientific and Technological Progress

2. Vitkalova, A.P. Vnutrifirmennoe byudzhetirovanie : ucheb. posobie dlya bakalavrov /
A.P. Vitkalova. — M. : Dashkov i K, 2016. — 128 c.

3. CHepik, O.V. Regionalnye aspekty finansovoj ustojchivosti selskokhozyajstvennykh
tovaroproizvoditelej / O.V. CHepik, S.A. Ermakova // Perspektivy nauki. — Tambov : TMBprint. —
2012. — Ne 7(34). — S. 99-101.

4. CHepik, S.G. Neobkhodimost i tselesoobraznost gosudarstvennogo regulirovaniya
zakupochnykh tsen na selskokhozyajstvennuyu produktsiyu / S.G. CHepik, O.V. CHepik //
Perspektivy nauki. — Tambov : TMBprint. — 2010. — Ne 6(8). — S. 103—-106.

5. Chepik, O.V. Promising Directions of Solving Socio-economic Problems of Rural
Territories / O.V. Chepik // Components of Scientific and Technological Progress. — 2020. —
Ne 3(45). — P. 23-26.

O6ocHoBaHue gudhepeHymnaLmm ToBapoB
C Uenblo opraHMsauum BHyTpudMpMeHHOro 6oa4XeTUpoBaHUsA Ha NpeaAnpUATUX

0O.B. Yenuk, C.I. Yenuk

®KOY BO «Akademus ripasa u ynpasneHus @CUH Poccuuy,
@Orb0Y BO «Ps3aHckul eocydapcmeeHHbIl paduomexHUYecKul yHugepcumem
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KnioueBble cnoBa u dpasbl: O0mKETHLIN NPOLECC; BHYTPUMUPMEHHOE OIoaXeTUPOBaHUE;
JKM3HEHHbIV LUKIT TOBapa; MapKeTUHroBble uccrneaoBaHusi; matpuua bKI'; nnaHupoBaHue.

AHHOTauumsA. Llenbio Hay4yHOro mccregoBaHus siBUIocb obocHoBaHue amnddepeHumaumnm
TOBApOB Ha NPEeAnpuUATAM NyTEM WUCNOMNb30BaHUA MAapPKETUHIOBLIX TEOPUA ANs NPUMEHEHUS
pasnuyHbIX NOAXOAOB MPU OpraHuM3auun BHYTpUgMpMeHHoro GrogkeTupoBaHus. B npouecce
nccnegoBaHnsa NogTBEPXKOAETCA HayyHasi rmnoTesa o uernecoobpasHocT guddepeHumanmm
TOBapOB MpuW OpraHu3aunm BHYTPUUPMEHHOrO OtogKeTUpoBaHus Ha npegnpusatuun. Mpu Bbl-
SIBMIEHUWN OTAENbHbBIX 3aKOHOMEPHOCTEN NPUMEHSNINCh METOAbl MAPKETUHIOBOIO MCCEA0BaHMS,
KONMMYECTBEHHbIE N KaYeCTBEHHbIE METOAbl UCCNefoBaHMUA U 9KOHOMUYECKUA aHanu3. Pesynb-
TaTbl UccnegoBaHna No3BonunmM obocHoBaTb HeobxoammocTb anddepeHUmMauMm ToBapoB Npu
opraHu3auumn BHYTPUGPOUPMEHHOIO BHOIKETUPOBAHMS Ha NPeanpUATAN.

© O.V. Chepik, S.G. Chepik, 2021
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Abstract. The article discusses the analysis of the
stages of development of an integrated, digital, based on the
risk-oriented approach of the QMS of an industrial enterprise
on the example of OJSC “Magnitogorsk Metallurgical Plant”.
The purpose of this study is to analyze the methods used by
OJSC “Magnitogorsk Metallurgical Plant” in the digitalization
of processes and the possibility of using these tools by other
Russian enterprises. The main result of the study is the
substantiation of the exceptional importance of digitalization
of all stages of a modern enterprise and the impossibility of
creating a risk-oriented QMS system without it. Research
methods: method of analysis, synthesis, generalization,
systematization.

The experience of introducing a risk management system as an essential element of the
quality management system of an industrial enterprise using the example of the MCC Group
(OJSC Magnitogorsk Iron and Steel Works, OJSC MMK) is informative for studying from the
point of view of not only the methodology and principles of work, but the results achieved.

The table compiled by the authors summarizes the company’s experience [1-3] in creating
and implementing an integrated risk management system, which is based on the continuous
development and improvement of the company QMS and an integrated risk management
system as an integral part of it.

In 2018, the audit conducted by the auditors of the international certification body
TUV NORD CERT included a simultaneous audit of 12 MMK Group enterprises for compliance
with the requirements of 1ISO 9001: 2015, as a result of which certificates of conformity were
confirmed in accordance with IATF 16949 and OHSAS 18001, ISO 9001, ISO 14001 and “the
use of the elements of risk management formed within the framework of the comprehensive
risk management system existing in the MMK Group was highly appreciated”. The “high
qualifications, competence and involvement of the personnel” were especially noted [4].

At present, risk management is integrated into all business processes of the MMK Group:
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Table 1. Stages and procedure of creating integrated risk management system

Integration of the risk
Comprehensive management system
Stage Insurance risk management with current and strategic Digitalization
system activities throughout all
management levels
Period 1998 from 2003 from 2010 from 2016 — until now
Risks are identified in ac-
P cordance with the goals of
Identification of - 9
. business processes and
risks based on the . .
S . . . . I . are recorded in the risk pan-
. Determination of | creation of a risk | Risk identification is as- .
Risk . . . els of business processes,
. e risks when con- | map for the main | signed to the deputy heads C
identifica- . . . the most significant are re-
. cluding insurance | business pro- | of departments (formerly or- . .
tion L n . flected in the risk map of the
contracts cesses, taking into | dinary employees) o
. MMK Group. Specialized
account possible .
software for assessing and
losses ; e . )
identifying risks is imple-
mented
Development and Slnce 2008, quantitative All identified risks are as-
. risk assessment has been ) .
documentation | . . sessed in terms of their
of qualitative and improved — comparison of ossible quantitative and
Expert methods quat the risks and the cost of possiole  q
Assess- . ) quantitative as- qualitative impact on the
with the involve- measures to reduce them. .
ment . sessment  meth- . business, as well as the
ment of insurance . .| The budgeting system | . " .
methods . ods using scenario h likelihood of their occur-
companies . based on risk management
analysis methods, .. rence, and are ranked ac-
and revision of the current .
VAR, stress test- . cording to the degree of
. QMS of production depart- | ~. "
ing, Monte Carlo . significance
ments has been introduced
. . . . Identification and assess-
Documenting. | Creation of a working risk )
Insurance of prop- L ) ment of risks of current
. .. | Monitoring. Inter- | management system with o Lo
erty risks, liabil- . . ) . activities and individual
N nal control. Setting | a high level of integration . o
Manage- ity risks, personal. | . L . projects and initiatives; de-
Lo risk limits. Carry- | of risk management proce-
ment Elimination of the | . . . velopment of measures to
ing out preventive | dures, while the role of the L o
methods consequences of . . reduce risks; monitoring the
measures and | responsible person is to | . . LT
the occurrence of L . implementation of risks; in-
: plans to minimize | coordinate the departments .
risk events S forming management about
the consequences | and ensure their joint work ] .
potential and actual risks
The presence of a | Operational control is car- . .
P . P : The functions, duties and
structural unit for | ried out by the risk manage- P
. e responsibilities of the par-
risk management | ment division. The Manage- ticipants in the risk man
as part of the Di- | ment Board and the Board P
. . agement system are regu-
rectorate for Stra- | of Directors review and ap- .
. . lated by internal regulatory
. tegic Planning and | prove the corporate gover- e
Organiza- . .. | documents, built in accor-
- The presence of a | Property. Develop- | nance risk reports. Commit- .
tional . . . dance with ISO 31000, the
structural unit for | ment and imple- | tee of the Board of Directors
structure . . . . . Code of Corporate Gover-
. risk management | mentation of a risk | for Strategic Planning and
and risk . nance, COSO ERM 2017.
as part of the Fi- | management stan- | Corporate Governance con- .
manage- : h g The Board of Directors
nance Directorate | dard that provides | siders and prepares recom- . -
ment e . monitors the functioning of
for  responsibility | mendations to the Board of
. . . the system, analyzes the
in the implementa- | Directors on the approval of ; :
. : effectiveness of risk man-
tion of all manage- | the risk report. The board of .
. . agement and, if necessary,
ment stages of at | directors approves the risk .
. makes recommendations
all  management | report and the risk manage- .
. for improvement
levels ment policy
ECONOMIC SCIENCES 37



Components of Scientific and Technological Progress

Table 1. Stages and procedure of creating integrated risk management system (continue)

Integration of the risk

Comprehensive management system
Stage Insurance risk management with current and strategic Digitalization
system activities throughout all
management levels
Period 1998 from 2003 from 2010 from 2016 — until now
The Risk Management
Group was created, the
tasks of which include:
development and devel-
opment of methodology,
formation of consolidated
A new version of the OJSC | reporting on risks, organiza-
MMK's  Risk  Manage- | tion of training for employ-
ment Policy (2011) was | ees, consulting, method-
Development, ap- | developed and approved | ological support and coor-
proval and publi- | by the Board of Directors | dination of activities of de-
cation of the Risk | of OJSC MMK. The main | partments within the frame-
Management Pol- | risks were identified and | work of risk management.
icy. Communicat- | assessed (completion of | A methodological guide has
ing the principles | work on consolidation of | been developed for training
Risk man- and principles of | risks of the companies of | in the procedures for iden-
agement risk management | the OJSC MMK Group and | tifying and assessing risks,
culture to each employee, | the formation of a risk map | developing and monitoring

the formation of
decision-making,
taking into account
the identification
and assessment of
risks

of the OJSC MMK Group.
Internal control, internal au-
dit, business process and
risk management systems
in 2014 were merged into
a single Department of In-
ternal Control, Audit, Risk
Management and Business
Processes

the implementation of mea-
sures to reduce risks for
those managers and deputy
heads of structural divisions
who are authorized to deal
with the risks of business
processes. A unified stan-
dard for MMK Group has
been developed that regu-
lates general rules and ap-
proaches, the procedure
for interaction between the
Group's organizations and
the procedure for control in
terms of risk management

risk identification, analysis and management are carried out at all levels and incorporated into
the processes of making managerial, investment and operational decisions. Risk-based thinking
aimed at preventing unwanted consequences allows the MMK Group to achieve its goals and
integrate the MMK Group’s risk management system with the strategy, goal and vision; roles are
defined for each of the management bodies and divisions.

Currently, the digitalization strategy of the MMK Group is actively developing, according
to forecasts made by analysts of the MMK Group and the international company Deloitte —
the effect of digitalization will be more than $ 160 million by 2025 and will bring an additional
economic effect in the amount of 4.5 % of EBITDA [6].

The risk management system integrated with the QMS at the MKK group has a lot of
advantages. Analysts of the MKK group can see not only all the results of the work and the
difficulties that arise immediately when they appear, but can also predict the onset of a risk
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situation when they detect small deviations in the processes that practically do not affect the
process at the initial stage. It should be emphasized that not a single digital product will become
a tool that increases the efficiency of an company QMS if it “works autonomously” within
one department or even a computer, therefore, when organizing the digitalization process,
it is necessary to focus not on the number of implemented digital products, but also on their
integration into the company QMS.

Within the framework of the Industry 4.0 concept implemented at the enterprise,
which includes the implementation of RPA technologies (Robotic Process Automation),
a comprehensive digitalization of business processes is being carried out; ) and allowing to
optimize the consumption of ferroalloys and additional materials in steelmaking, which annually
saves the company about $4 million, or a project to create an optimization model of blast furnace
production, the economic effect of implementation is $14.3 million annually.

An important area of digitalization at MMK Group has become the development of RPA
software robots, which allow automating a number of routine processes. We launched a robot
for collecting and organizing quotes for raw materials in 2020: it collects data from various
sources into a single report on various groups of raw materials. In the commercial department
of the company, a robot is successfully functioning, which is responsible for interaction with
suppliers of scrap metal. It processes e-mail, independently searches through Russian Railways
databases and generates reports for the company’s specialized services. In 2020, more than
100 business processes have been automated and software is used in almost all areas of the
MMK Group’s activities: finance (use of the electronic platform Kontur. Factoring, both as a
buyer and a supplier), procurement, accounting (use of electronic document management , as
a priority in transactions, refusal of paperwork during 2021 [5]), marketing, work with personnel,
logistics (automation of data exchange between the site and the company, setting up work via
API, automation of confirmation of deliveries in subsidiaries) [6].

In 2020, the total investments of MMK Group in digitalization and research and development
(R&D), rationalization activities amounted to about $ 4.1 million. Most of the investments are
made in production functions and the main business of the company.

One of the key vectors of innovative development of the MCC Group is the digitalization of all
areas of activity and the use of economically viable technologies Big Data, VR/AR, 3D printing,
robotization of processes and production. To solve the issues of operational management
of production in all production shops of the plant, fully functional MES systems have been
introduced, which provide personnel with information and tools for analyzing production,
technological, financial and economic chains. On the basis of MES, such large-scale projects
have been implemented as the creation of a corporate dispatching and production management
system, the creation of a corporate storage of technological data, a technology and quality
management system, a planning system for financial, economic and production activities of an
enterprise.

For the main participants in business processes, the system is a tool for automating repair
programs that helps to reduce MRO costs, improve the safety and availability of equipment to
perform its production function, and increase labor productivity. The “Mobile MRO” Application,
implemented on the basis of Oracle EAM, provides transparency of the process of performing
work by service and repair teams. The application implements the functions of issuing tasks,
marking their completion, fixing detected defects and parameters of the equipment state. The
use of radio frequency identification (RFID) tags allows you to control the execution of operations
in the area where the equipment is located, and photographic recording enables to monitor the
quality of work and improve discipline.
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Digitalization in the field of interaction with clients includes the following projects.

“Mobile Seller Assistant”. The “Mobile Seller Assistant” application enables to speed up the
process of concluding a deal. It is designed to optimize the negotiation process by providing
the customer online with clear and quick answers to questions about production capabilities,
delivery times, and pricing conditions.

“IClient”. The “iClient” mobile application is necessary to create a single information space
between the customer and the Company, where the customer is fully informed about the status
of the order. Buyers, using the mobile application, receive operational and complete information
online.

The downside of high digitalization of processes will always be the risk of fraud on the
part of third parties. MMK Group’s risk management takes into account the possibility and
consequences of actions with signs of fraud. The main factors of this risk are:

» the ability to make decisions that lead to economic damage due to the lack of correct
regulation of business processes and control procedures in the regulatory documents;

* non-compliance by the employees of the company with job descriptions;

* inconsistency of the top-level information security requirements with emerging threats.

The experience of the MMK Group clearly shows that it is impossible to create a risk-oriented
QMS of a modern enterprise without digitalization of all aspects of company activities. Only a
quantifiable assessment of the results of all aspects of company activities, predictive analytics
built through the involvement of all employees, makes it possible to transfer a risk-oriented
approach from the category of theoretical reflections of involved experts to a daily working tool
for assessing the risks of decision-making at all stages of the company performance.
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MbILLNIEHNE; CUCTEMa MeHegKMeHTa kadecTBa; CMK; undgpoBmsaums npoLeccos.

AHHoOTauuA. B ctatbe paccMoTpeHbl aTanbl pasBUTUSA KOMMMEKCHOW, LMdPOBON, OCHOBAH-
HOM Ha PUCK-OPUEHTMPOBAHHOM MOOXOAE CUCTEMbI MEHEMXKMEHTA KayecTBa MPOMbILLNIEHHOMO
npeanpuatns Ha npumepe OAO «MKK». Llenbio JaHHOro nccrnegoBaHus ABnsieTcs aHanua me-
TonoB, ucnonbdyembix OAO «MKK» npu umdposmsaumnm npoLeccos, U BO3MOXHOCTb NPUMEHE-
HUS 3TUX UHCTPYMEHTOB OPYrMMWN POCCUNCKUMU NpeanpusatusaMn. OCHOBHbLIM pe3ynbsTaTtoM UcC-
cnegoBaHus SABMSIETCS 000CHOBaHME UCKIHOYUTENBHON BaXXHOCTU LMpoBM3aLmMmM BCEX 3TaroB
0EeATeNbHOCTM COBPEMEHHOMO NPEANPUATUS U HEBO3MOXXHOCTU CO30aHUS PUCK-OPUEHTPOBAHHOM
cuctembl CMK 6e3 Hee. MeToabl nccnegoBaHua: MeTo aHanusa, cuHtesa, 0b6obLeHns, cucrte-
MaTtusauumm.
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Abstract. The transformations that have taken place
in the global economy in recent decades have significantly
changed the tourism industry. The article discusses
innovative tools in the field of tourism and hospitality based
on modern information systems and blockchain technologies.
The process of digitalization and globalization is considered,
the competitive advantages of service personalization are
outlined, and the prospects for the introduction of innovative
forms of influence on consumer attitudes are assessed.

Introduction

Currently, the tourism industry is highly profitable and promising. In the world, this industry
accounts for about 15 % of world gross income, 12 % of total world exports and 25-30 % of
world trade in services.

Innovation now refers to a set of nationwide scientific, managerial, economic and commercial
activities leading to innovation. In this case, it is important to understand that such an activity
can be called innovative only if new knowledge, technologies, experience, techniques and
methods are introduced into it to obtain a positive result, which is widely in demand in society.
It is possible to define and designate the innovative activity of the enterprise as the cooperative
work of all workers aimed at creating and introducing various kinds of innovations. Innovation
activities are of a joint (systemic) nature, which forms the environment and subjects of innovative
technologies.

Innovations in tourism can be called systemic events that have high-quality novelty, leading
to positive changes in the industry. The innovation process is recognized through the tourism
market and the degree of customer satisfaction and, mainly, through the adoption of joint
decisions by tourist organizations and government bodies at different levels.
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The purpose of the research is to explore innovative tools in the field of tourism and
hospitality, identify the most promising areas of innovation. Assess the prospects for the
introduction and further development of digital systems in the field of tourism and hospitality.

The research hypothesis is based on the assumption that currently there are a large number
of promising information technologies, the competent use of which repeatedly improves the
quality of services in the field of tourism and hospitality

Methods and materials

The following factors directly affect the introduction of innovations in tourism: the economic
situation in the country, the social situation of the population, national legislation, as well as
intergovernmental and international agreements. Therefore, the following reasons for innovation
can be identified:

» supersaturation of a large number of classical directions;

* risk of losing significant market share in inbound tourism;

* increased competition and supply;

» expanding the field of application of information technologies, technological revolution;

» transition from supply-side economy to demand-side economy;

+ finding and implementing a new product marketplace.

According to the World Trade Organization (WTO), in the tourism industry, innovation is
developing in the following three areas.

1. Introduction of innovations related to the development of the enterprise and tourism
business in the management system and structure, including reorganization, consolidation,
takeover of competitors; personnel policy (personnel renewal, training); sound economic and
financial activities (introduction of modern forms of accounting).

2. Marketing innovations can reach the needs of target consumers and attract the segment
of customers that is not covered at a given time.

3. Periodic innovations are aimed at changing the consumer properties of a tourist product,
its positioning on the market as an exclusive, which imply an increase in competitive advantages.

Global digitalization, which arose due to the fourth industrial revolution, gradually leads
to fundamental changes in all spheres of social and economic life of society. One of the first
consequences of the impact of global digitalization was felt by the tourism sector, as it is an
information-rich industry that tries to quickly respond to all changes. The impact of digitalization
on the field of tourism and hospitality is manifested both in terms of the introduction of digital
technologies into the business processes of enterprises in the tourism industry, and by changing
the traveler himself. The latest digital technologies, acting as a ground for digitalization of
tourism activities, include:

» Big Data technology, blockchain;

» artificial intelligence;

* Internet of Things — loT and lloT — Industrial Internet of Things;

* mobile devices and more.

Recognition technologies are used to provide access to the room by scanning the retina
and/or fingerprints, which provides additional amenities for the guest and improves the safety
of staying in the hotel, uses such Marriott China technology. Thanks to this technology, it is
possible to improve the quality of customer service by personalizing services, for example, NEC
technology.
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Results and discussion

Currently, one of the main competitive advantages of the tourism and hospitality business
is considered the personalization of services, which cannot be achieved without digital
technologies. To recognize the wishes and needs of the client, it is necessary to collect, process
and structure a huge personal database related to his previous experience of traveling, staying
in the hotel and others. This will help to form a virtual image of a tourist, using an artificial
intelligence system to simulate his needs and using chat bots to provide remote consulting
services. The advantage of servicing customers with artificial intelligence systems is the speed
and accuracy of providing information to a tourist or guest. Artificial intelligence can quickly and
accurately process information and offer various options for solving the issue. An example is the
use of such systems in Hilton hotels to provide guests with a variety of tourist information that is
personally selected.

One of the most promising digital technologies is big data processing Big Data, blockchain.
This technology is already widely used in the tourism industry:

* to collect and monitor information on the movement of luggage between airports and
airlines;

» to identify passengers by scanning fingerprints or retina;

+ to arrange payment for various services, including electronic currency.

The main innovation in the field of electronic management is such Internet technologies,
in which the responsible hotel employee personally completes the request for the web server,
where he can get information about the requested hotel on the network.

The improvement and distribution of the management system process in the future will
definitely lead to the fact that in the future there will be more such integrated systems for various
hotels. In addition, it will be possible to use the services of paid subscription to new SAAS
technologies (software as a service). It is assumed that seasonal hotels will become the main
circle of consumers in order to be able to receive the necessary services at a convenient time
for seasonal work.

In the face of ever-increasing competition, hotels need to look in real time for different ways
to increase their attractiveness and availability of their services. The development of innovative
distribution technologies in electronic booking systems, adjusted with hotel management
systems and allowing online management of reservations through many sales channels, has
made global changes in this area.

Having analyzed how hotel technologies are implemented, it is possible to identify the
presence of technological gaps, the need for technological changes in the direction of integrated
automation and the need to modernize and automate new technological innovations through
the development of a technological standard for various accommodation facilities. Technology
transfer implies the presence of components such as material, person and law. The human
factor has a huge impact on the development and implementation of such technologies: the
psychology of perception and the level of qualification of the working class of employees.
The component of law determines the possibility of creating social and technological norms of
introducing the possibility of creating social and technological standards of introducing modern
hotel technologies.

1. Interactive TV Systems: in addition to the content, the systems consist of services
that help various users to be aware of hotel offers, but also staff to know about the guest’s
preferences, for example, which films the guest ordered, what food and drinks he prefers,
ordering them using the room service.
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2. WiFi: this technology provides fast and wireless Internet access.

3. Energy Management System: this technology will allow the hotel to reduce costs by
30 %. The temperature in each room can be controlled through a central computer. Climate
management in the room will improve the environmental environment.

4. Connectivity Panel: thanks to the technology, the client can connect its own device.
A consumer can connect their laptop to a TV through an HDMI wire or listen to music from their
smartphone through TV speakers or simple speakers.

5. RFID (Radio Frequency Identification): this is a door lock with radio frequency
identification. If the client has a phone, then he will be able to get into the room and other
rooms. Such technology is becoming very popular in most developed countries.

There is also a large selection of computer systems for use inside the hotel as an automated
control system. Developers of modern management products can independently adapt their
brainchild to any hotel.

The availability of technical safety equipment in the modern hotel is also a prerequisite for
its successful operation. If the manager provides security guarantees, this is an indicator of a
certain quality of service, a factor in attracting customers and the possibility of gaining their
positive loyalty in the future.

The use of modern technologies in hotel services is an integral part of the development of
the hotel business in a competitive environment. Modern technologies allow you to maintain a
high level of service, expand the range of services provided in the hotel complex, improve the
management system, strengthen control over the work of staff, as well as ensure a high level of
security for guests.

One of the brightest recent innovations in tour operator activities is considered the
“living price”. Prices for tourist products are determined not by a subjective human factor,
but by objective market laws. The “live price” is directly addressed to the consumer without
intermediaries immediately at the time of his request. Such an innovation is characterized by
the fact that tourists will be able to independently choose a tour, reducing their expenses to a
minimum. It is a dynamic price list on the tour operator’s website, any client can use it without
even leaving home. Thanks to the operation of such a system, the company’s turnover and the
number of daily bookings can be doubled at least. The information of this system immediately
gets to the consumer, avoiding intermediaries, commercial and aviation departments, which
makes it the most relevant at the moment.

Conclusion

Thus, the main directions of innovative activities in tourism and hospitality were considered.
The base of information technologies that are available for integration in the field of tourism
and hospitality is growing rapidly and provides increasingly advanced tools. In the face of
ever-increasing competition, business needs to look in real time for various ways to increase
the attractiveness and accessibility of its services. The development of innovative distribution
technologies and electronic systems soon can make global changes in the area under study.
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AHHoOTauusa. TpaHcopmauuu, npomsoLlesine B MMPOBON 3KOHOMMUKE B NnocnegHne gecs-
TUIETUS, CYLLECTBEHHO U3MEHWUNN TYPUCTCKYI0 MHApacTpyKTypy. B ctatbe paccmartpusaroTcs
WMHHOBALIMOHHbIE MHCTPYMEHTbI B cdpepe Typu3mMa W rocTernpumMcTBa, OCHOBaHHbIE Ha COBpe-
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TpebuTenbCcKoe OTHOLLEHUE.
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Abstract. The development of space tourism is a
promising activity in the realities of the modern economic
system. The article considers the problem of the development
of space tourism in the Russian Federation and ways to
overcome it through the effective use of innovative ways of
promotion. In particular, the optimal method of increasing
the attractiveness of tourist services based on the loyalty
program is analyzed. It is concluded that the space tourism
industry in the Russian Federation has a high potential for
commercialization, if innovative promotion tools, including
loyalty programs are used.

Introduction

Today, space tourism is a promising area of commercialization space activities, which is
actively developing and definitely relevant. The space tourism market is one of the fastest
growing. Today it is filled by no more than 15 %, in the next three years experts predict its growth
by 10-20 %. An additional interest of entrepreneurs is the active state support for this industry.
The main problem of space tourism is low lighting and a high price of services. Therefore, an
important aspect of the success of a travel company that deals with space tourism is competent
marketing activities, which should include advanced ways of promoting.

The paper aims to analyze innovative ways to promote tourism services in the space tourism
industry. Identify future development prospects and consider current marketing strategies.

Materials and methods
In the realities of the modern economy, tourism organizations use various methods of

promotion. At this stage of the development of space tourism, during the growing competition,
various innovative methods of managing customer preferences are actively used. One of the
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most promising methods is the loyalty program. Loyalty is the location of customers to a certain
product and desire to buy the product again. Customer loyalty is one of the most important
trading advantages of tourism activities.

An effective loyalty program means a marketing device with which it is possible to optimize
the relationship of a travel company that provides a tourist product with customers.

Loyalty includes interactions that are based on long-term relationships and are associated
with repeated circulation and a decision to regularly consume this or another tourist product
from a certain supplier.

Often used loyalty programs in the tourism sector of space tourism can be divided into three
types.

The first type is your own bonus program; it can also be funded; it is also called a local
bonus program. It is the bonus points that the customer receives for the purchase of tourist
products and other additional travel services of this company. By accumulating points in the
future, it is possible to exchange them for a certain prize or award.

In most cases, the following procedure applies to the customer bonus card:

» for the purchase of a tourist product;

« if he brought a friend for the company;

» for full feedback on the company’s website or comment on social networks.

The second type is a discount program. This is a discount program where customers receive
fixed discounts during the purchase of travel products. It is important to note that the usual
discount program offers only a one-time promotion for buyers.

There are also long-term discount programs, which are mainly part of loyalty programs and
are used in the long term. The program is based on discount cards that have a validity period
of up to several years. In order to receive a discount, it is necessary to indicate its number
when booking a tourist product or present it to the manager. The discount range is mainly from
2t0 7 %.

The third type is a partner loyalty program. Or discount, and also it is called a coalition loyalty
program. When the buyer or client is the owner of the discount card of the travel company and
can receive a reward from several partner companies, possibly from other areas of activity.

Also, holders of bonus cards of other organizations can receive a discount when paying for
travel products at a travel company, even if they are not regular customers, and only for the first
time turned to its use.

Partners of the company include fithess clubs, restaurants, beauty salons, shops, and
others. As a rule, this loyalty program is used in the largest tourism organizations.

Results and discussion

One of the examples of an original and effective promotion tool is the project loyalty
program — Spacetrack, which aims to develop space tourism in the Russian Federation under
the government support.

The program is several levels of loyalty: Neptune, Uranus, Saturn, Jupiter. The names
are successfully linked to the direction of the tourist activity and help create a certain level of
customer engagement. Each level implies a guaranteed discount on the purchase of services
and goods of the company. Depending on the level of loyalty, the company offers bonuses in the
form of additional services: hotel room selection, extended premium insurance, welcome drink,
individual gift in the hotel room, space food set and more. In this example, the loyalty level is
determined by the total customer cost of the additional service package.
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Thus Spacetrack naturally combines several basic types of loyalty programs and together
with a well-selected design effectively promotes its services.

Consumer loyalty is the result of the offer of market values by the company. In order to
create and maintain the loyalty of the company, it is necessary to develop a strategy of loyal
customers for sales and profits. Strategically, consumer loyalty plays a key role in the company,
as well as demonstrates the company’s ability to innovate. The management of consumer
relations in retrospect was based on the activity of only the sales manager and his assistants,
and the sales plans were commercially classified. After stabilizing consumer planning, strategic
management moves to a mutual process of partnership development: at this stage, consumers
are invited to cooperate.

Today, loyalty programs have a significant drawback, which is expressed in non-optimized
costs. Often loyalty programs include an unreasonably large list of additional services, many of
which are not key to benefiting the customer.

With the development of information technologies, in particular, it is worth mentioning the
direction — automation based on machine learning, it becomes possible to reduce costs without
reducing the effectiveness of the loyalty program. To do this, it is appropriate to use the method
of segmentation and fine-tuning of the stock mechanics for a specific group of customers. You
can automate the creation of target stocks using predictive analytics in combination with machine
learning technology. Predictive analytics identifies patterns in purchasing behavior and predicts
them based on past data. Thanks to machine learning, the system can handle huge amounts
of data. The largest tasks are becoming realized, for example, in the space tourism industry it
becomes possible to form an individual list of recommendations for services for each client.

According to forecasts, in the next 15-20 years, space tourism will become a leader in
the tourism industry and in the new conditions, the use of effective promotion tools, based on
machine learning, will become a mandatory component of a successful business.

Conclusion

Space tourism is undoubtedly a promising area of activity, but in modern realities, in order
to achieve entire business indicators, it is necessary to use effective promotion tools and a
competent marketing strategy. One of the most interesting tools today is the loyalty program.

Loyalty is a partnership, trust, reputation on the part of consumers, personal self-orientation
relationships and adequate recommendations to other customers. This is how win-win is
formed — a partnership strategy.

Customer loyalty is usually determined by several criteria:

« satisfaction level;

* intention to repeat the purchase;

» the consumer intention to buy another product (purchase a service) from this company;

* consumer intention to “switch” to a competitor;

« consumer intention to recommend this company to other consumers.

The loyalty program is an ideal tool for collecting the right information about customers in a
certain amount. A well-designed customer database with detailed and relevant information about
them is a real strategic weapon that can have a great impact on the success and development
of the company in the future.

The strategy should be well thought out and developed. The self-described “incentive
program” says that the main motive behind these programs is to repeatedly provide customers
with benefits.
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It should be borne in mind that modern tools in promotion work most effectively in conjunction
with an information system based on machine learning, which helps to minimize the cost of
promotion.
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AHHOTauusA. Pa3Bntne KOCMUYECKOro Typmuama SBNSETCA NepPCrnekTUBHbIM BUAOM AeATenb-
HOCTW B pearnusix COBPEMEHHON 3KOHOMMYECKOW cuctembl. B ctatbe paccmartpuBaeTcsa npobrne-
Ma pas3BUTUS KOCMUYECKOrO Typmama Ha Tepputopumn Poccuiickon degepaumm n cnocobbl ee
npeoponenns yepes acpekTMBHOE NUCNONb30BaHNE WHHOBALMOHHBLIX CMOCOBOB NPOABMXKEHUS.
B wacTHOCTK, aHanu3npyeTcsa onTMManbHbI METO NOBbLILLEHUSA NPUBEKaTeNbHOCTN TYPUCTKOM
yCryr Ha OCHOBE MPOrpaMmbl fOSIbHOCTU.
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Abstract. The purpose of the study is to define the
current priorities of the Russian-Latin American energy
cooperation as a line of international economic interaction.
The objectives are to determine the current priorities of the
Russian-Latin American energy cooperation; to define its
structure. The hypothesis is as follows: current priorities of
the Russian-Latin American energy cooperation are fairly
evenly distributed across all of its levels, both hierarchically
and sector-wise. The research methods are theoretical and
empirical, namely, scientific generalization, system analysis,
deductive synthesis, logical analysis. Mathematical and
statistical research methods were also used over the course
of the study. The study resulted in a three-level structure
of the Russian-Latin American energy cooperation. Certain
cooperation priorities, along with their manner of distribution,
are highlighted.

Over the 20th century, energy industry has become a multi-layered component of
international relations, with its layers including economics, high technologies and national
interests of individual states.

Currently, it is the third layer that is of particular importance for the Russian Federation,
whose economy is starting to depend more and more on the carbon-based energy sectors [3].

To add to that, there is also the matter of the current global “energy transition”, seemingly
directed towards the renewable energy sources. Both of these trends, along with several other
“worldwide turbulences” make for a distinct challenge for the Russian economy [2].

Perhaps, seeking to improve energy cooperation with countries outside of the Commonwealth
of Independent States may provide the answer by means of a specific political/economic
instrument, namely, energy diplomacy.

Thus, it becomes necessary to specify the take on the very notion of “energy diplomacy”
itself. In this study, energy diplomacy is understood as implementing foreign energy policies via
official representatives at various levels [1].

Over the course of the last three decades, a certain hierarchy has been formed within the
Russian-Latin American energy cooperation structure, one that is applicable to all sectors of the
energy industry. It comprises three groups of actors, namely:
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e states;

» corporations (i.e., state corporations and pseudo-state enterprises included);

* enterprises.

Each of these actor-driven levels involves different kinds of energy cooperation activities, i.e.

1. The state level, which amounts to countries concluding agreements on joint efforts in
various areas of interest, e.g.:

* mineral asset extraction;

* resource supply;

e technical maintenance of facilities;

+ training of national personnel.

2. The corporate level, which implies:

* immediate implementation of bilateral (and multilateral) agreements on energy
cooperation (see above);

+ activities of various joint ventures.

3. The enterprise level, which involves concluding and fulfilling contracts on:

* equipment supplies and replacements;

« facility construction and renovation [5].

With the levels of the Russian-Latin American energy collaboration represented by different
entities, the priorities of the collaboration in question differ as well:

» at the state energy cooperation level, nuclear energy is the priority energy sector;

* nuclear energy is also one of the priority sectors at the corporate level, along with
thermal power;

» thermal power, together with hydropower, are the priority sectors at the enterprise
level [4].

Thus, it can be concluded that the current priorities of the Russian-Latin American
energy cooperation are fairly evenly distributed across all of its levels, both hierarchically and
sector-wise.

However, in order for the Russian energy cooperation with the Latin America countries to
be developed further (regardless of energy sectors chosen), it is also necessary to re-define
cooperation priorities while maintaining the best practices that have already been established.

References

1. Muller, M. South African Economic Diplomacy in the Age of Globalisation / M. Muller //
ISA Convention. — Los Angeles, March 15-18, 2000 [Electronic resource]. — Access mode :
https://ciaotest.cc.columbia.edu/isa/mumO01.

2. Kulagin, A.l. Energeticheskij perekhod: Rossiya v globalnoj povestke / A.l. Kulagin //
Energeticheskaya politika [Electronic resource]. — Access mode : https://energypolicy.ru/
energeticheskij-perehod-rossiya-v-globalnoj-povestke/energoperehod/2021/11/12.

3. Nikolaev, ILA. Pravda ot Rosstata: ischeznuvshij bum promproizvodstva i priznanie
rosta syrevoj zavisimosti / I.A. Nikolaev // Forbes.ru [Electronic resource]. — Access mode :
https://www.forbes.ru/biznes/393475-pravda-ot-rosstata-ischeznuvshiy-bum-promproizvodstva-i-
priznanie-rosta-syrevoy.

4. Novosti. Obzor SMI (Latinskaya Amerika. Rossiya. Elektroenergetika). EBS Polpred.com
[Electronic resource]. — Access mode : https://polpred.com/news.

5. Trantin, A.V. Ob energeticheskom prave SSHA / A.V. Trantin // Energeticheskoe pravo. —
2013. — Ne 2. — S. 32-36.

52 ECONOMIC SCIENCES



Components of Scientific and Technological Progress

MpropuTeTbl POCCUNCKON 3HepreTnyeckomn gunmnomartum B JlatTuHckon Amepuke
M.B. CamcoHoB

@roby BO «®uHaHcosbIl yHusepcumem ripu lNpasumenscmee Pocculickol ®edepayuu»,
2. Mockea (Poccus)

KnioueBble cnoBa u ¢pasbl: JlaTuHckaa AMepurka; npuopuTeTbl COTPYAHMYECTBA; SHepre-
TMyeckasi AUnNnIoMaTms; 3HepreTmyeckoe CoTpyaHNYECTBO.

AHHoTauusa. Llenb: onpegenuTtb TekylwimMe MpUoOpUTETHI POCCUMCKO-NAaTUHOAMEPUKAHCKOrO
3HepreTMYecKoro COTpyaHMYeCcTBa Kak cpepbl MEXrocygapCTBEHHONO 9KOHOMUYECKOro B3aMMo-
Jencteus. 3agayn: BbisiBUTb OCHOBHbIE NPUOPUTETLI POCCUNCKO-ITaTUHOAMEPUKAHCKOIrO aHepre-
TMYECKOro COTPyAHWYECTBa; onpeaennTb ero CTpykTypy. [Mnotesa: Tekywime npuoputeTbl poc-
CUNCKO-NaTUHOAMEPUKAHCKOIO 3HEPreTUyYeckoro COTpyAHMYEeCTBa pacnpeferieHbl 40CTaTOuHO
pPaBHOMEPHO Ha BCEX €ro YPOBHSX KaK C MepapxmMyecKkom, Tak U C OTpPacreBOM TOYEK 3PEHUS.
MeToabl: TeOpeTU4EeCKme N IMNUpUYECcKMe, B YaCTHOCTH, Hay4yHoe 0600bLLeHne, CUCTEMHbIN aHa-
nn3, 0e0yKTUBHbLIN CUHTE3, NTOrMYecknin aHanms. Takke B uccnegoBaHum UCNONb3oBanucb marte-
MaTU4YecKkne n ctaTucTudeckme Metoabl uccnefoBaHus. Pesynbtathbl: npeanioxkeHa TpexypoBHe-
Basl CTPYKTypa POCCUNCKO-NTaTUHOAMEPUKAHCKOro SHEpreTu4ecKoro coTpyaHudecTsa. BolgeneH
pSA NPUOPUTETOB COTPYAHMYECTBA, @ TakkKe XapakTep MX pacnpeneneHus.
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Abstract. In order to study the forms of state regulation
of the labor market, a study of regulatory and legislative
provisions in the field of employment regulation and
benefits for the unemployed and temporarily unemployed
has been conducted. The methods of normative analysis
of legislation and statistical review were used. As a result
of the work carried out, data were obtained that allow us
to comprehensively characterize the legal and regulatory
regulators of the state in the field of the labor market.

One of the most important conditions for improving the efficiency of the labor market is
the scientific development of the problem of its regulation both in general theoretical and in
specific aspects. It can be argued that the effective functioning of the labor market, progress in
its development is possible only as a consciously regulated process on the part of the state.

The concept of “state regulation” has been applied for a century to a very complex and
volatile state of society. At the same time, during different stages of time, they tried to give it a
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different form, emphasizing its close relationship with the “welfare society”, “post-industrial” or
“information” society, the formation of “market socialism”, “capitalism with a human face”.

The mechanism of state regulation of the labor market, which works as practice shows, is
mainly spontaneously unable to solve the tasks facing it in a timely and effective manner — to
provide national economies with the necessary labor force, redistribute it between industries
and spheres of activity. The problem of personnel in such conditions becomes one of the main
ones. At the same time, domestic economic science and practice is going through a new stage.
From the almost complete denial of state regulation of the economy, which prevailed until quite
recently, she was again forced to turn to the topic related to the strengthening of the regulatory
influence of the state. Researchers of this problem emphasize that today it is necessary to
revise the target settings of the actions of the authorities in the labor market. There is a need to
expand the managerial functions of the state, its “return” to the labor market, a radical revision
of the employment policy and the definition of its strategic guidelines is required to improve
support for the unemployed and embed it in the process of increasing the economic activity of
the population.

It is important to take into account that the state of the labor market is influenced not only
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by regulations and government actions that have a direct impact on employment indicators, but
also by the general context of state economic policy. Clarification of essential approaches to
state regulation of the labor market at the present stage, in the author’s opinion, is extremely
important, both theoretically and practically, as it allows to form a clear and concise description
of the most likely scheme of impact on the labor market.

State regulation is a system of influence on the processes of socio-economic and political
life of society, carried out by state and international institutions, public organizations. The
influence of the state is carried out through a system of legislative acts with the help of state and
municipal authorities.

The regulation of the international labor market assumes a focus on compliance with the
provisions contained in international legal acts: freedom of labor, free choice of occupation,
profession and protection from unemployment.

The Constitution of the Russian Federation, as one of the basic human and civil rights, has
enshrined the right to protection from unemployment, which finds expression in the normative
acts adopted by the state.

The main directions of the state policy in the field of employment are fixed in the Law of
the Russian Federation of April 19, 1991 No. 1032-1 “On employment of the population in the
Russian Federation”. The last few years have been characterized by the active adoption of
amendments to this law and the specification of its provisions in by-laws.

However, the Employment Law defines the unemployed as citizens who do not have a job
and earnings, are registered with the employment service in order to find a suitable job, are
looking for work and are ready to start it (Part 1 of Article 3). Consequently, most of the support
measures enshrined in it apply only to those unemployed citizens who have registered with the
employment service.

At the same time, in recent years, in order to combat unemployment, the state has been
quite intensively changing and supplementing labor legislation in general.

The Government of the Russian Federation has approved the procedure for registration of
citizens in the employment service. It is established that initially a citizen registers in order to
find a suitable job, but if it was not possible to find such a job for him, he can be registered as
unemployed. The grounds for refusing to register a citizen as unemployed are fixed in a closed
list (for example, if a citizen registered in order to find a suitable job twice within 10 days from
the moment of registration refuses two options for a suitable job, including temporary).

It is also important to determine the criteria for a suitable job (it must correspond to the
professional suitability and level of training of the employee, the conditions of the last place of
work, the health of the applicant and the transport accessibility of the workplace), as well as
the categories of unemployed who can be offered community service and temporary work, etc.
The standard of the state service for assistance in employment and search of employees has
been approved. In particular, the criteria for making a decision on the provision of public services,
the composition, sequence and timing of the implementation of administrative procedures are
fixed (for example, the time of rendering services for a first-time citizen should not exceed 20
minutes). Acts have been adopted to make it easier for citizens to find work by socializing them
and providing them with psychological assistance. The procedure for informing about the state
of the labor market, employment rights and protection from unemployment has been clarified.
Thus, there are several ways to provide such information: at the request of a citizen, by phone,
as well as by posting information on the Internet on the official website of the Ministry of Labor
of Russia.

The procedure, terms and results of public services for the provision of social benefits to
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unemployed citizens have been determined. In particular, it was established that there are no
grounds for refusing to accept documents required for the provision of public services (Order of
the Ministry of Labor of the Russian Federation No. 10n dated June 29, 2012 “On Approval of the
Administrative Regulations for the Provision of Public services for the implementation of social
benefits to citizens recognized as unemployed in accordance with the established procedure”).

The procedure for interaction of employment services with both applicants and employers in
the organization of paid public works has been regulated. The adopted standard establishes the
requirements for the selection of types of public works and specific employers, and also details
all stages of the procedure for sending an unemployed person to participate in public works.
The standard on the organization of temporary employment was also adopted, concerning
minors aged 14 to 18 years, certain categories of citizens aged 18 to 20 years, disabled people,
persons of pre-retirement age and other groups of citizens experiencing difficulties in finding
employment.

Many standards provide for the possibility of applying for public services in electronic form,
including using a single portal of public services and means of electronic signature, which
indicates the desire of the state to facilitate the passage of the employment procedure by
unemployed citizens as much as possible.

The minimum amount in 2021 does not change and will be 1,500 rubles. In 2021, the
maximum unemployment benefit will be 12,130 rubles — although the minimum wage has been
increased to 12,792 rubles. That is, in 2020, the unemployed received one minimum wage,
and in 2021 payments will be less than the minimum wage. It will be possible to receive 12,130
rubles only for the first three months after registration at the employment center.

The Institute of Remote Employment (Federal Law No. 60-FZ of April 5, 2013 “On
Amendments to Certain Legislative Acts of the Russian Federation”) was added to the labor
legislation. At the discretion of the employee, an entry in the work book on remote work may
not be entered, and, by agreement of the parties, the employee may be able to independently
determine the mode of work and rest. The interaction between the employee and the employer
was based on the exchange of electronic documents signed with an enhanced qualified
electronic signature.

Prohibition on the use of discriminatory criteria for the selection of employees in job
advertisements (gender, race, skin color, nationality, language, origin, property, family, social
and official status, age, place of residence, attitude to religion, beliefs, membership or non-
membership in public associations or any social groups). The rule prohibiting such discrimination
in employment was introduced by the Federal Law of July 2, 2013. No 162-FZ “On Amendments
to the Law of the Russian Federation “On Employment in the Russian Federation” and Certain
Legislative Acts of the Russian Federation”, which entered into force on July 14.

The legislator also paid attention to such a way of combating unemployment as promoting
self-employment of the population (Part 8 of Article 7.1-1 of the Employment Law). Regions
have the right to provide such measures as assistance to the unemployed in drawing up a
business plan, conducting trainings and distributing educational literature on organizing their
own business, financial support (including reimbursement of expenses for preparing documents
for registration of organizations or sole proprietors, their notarization, payment of state duty and
production of seals and stamps, etc.).

The organization of social payments to unemployed citizens (unemployment benefits,
financial assistance, scholarships, etc.) still belongs to the powers of the Russian Federation,
but this authority has been transferred to the regions for implementation with compensation for
their expenses at the expense of subventions from the federal budget.

56 ECONOMIC SCIENCES



Components of Scientific and Technological Progress

References

Rosstat Trud i zanyatost v Rossii 2021 : Statisticheskij sbornik.

Sidorov, V.A. Ekonomicheskaya teoriya : uchebnik dlya vuzov / V.A. Sidorov, 2018.

Starovojtova, L.I. Zanyatost naseleniya i ee regulirovanie / L.I. Starovojtova. — M., 2018.
4. Voronkova, O.V. Realizatsiya v Tambovskoj oblasti dopolnitelnykh meropriyatij po

snizheniyu napryazhennosti na rynke truda / O.V. Voronkova // Sovremennoe obrazovanie:

soderzhanie, tekhnologii, kachestvo. — 2010. — T. 1. — S. 324-326.

W~

FocypnapcTBeHHOE perynupoBaHMe POCCUNCKOro pbiHKa TpyAa
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HOpMaTUBHOE perynupoBaHue; opMbl rocyaapCTBEHHOIO PErynMpoBaHns pbiHKa Tpyaa.

AHHoTauus. C uenbio nccnegosaHus OopM rocy1apCTBEHHOIO PeryrnMpoBaHus pbiHka Tpy-
[a npoBefeHO UccrefoBaHne HOPMAaTUBHBLIX M 3akOHOAATENbHbIX NOMOXEHUA B obracTu pery-
NMPOBaHNSI 3aHATOCTM U NbroT 6e3paboTHbIM U BPEMEHHO He3aHATbIM. [pumMeHannce MeToabl
HOPMaTUBHOIO aHanmusa 3akoHogaTenbCTBa W cTaTUcTMYeckoro ob3opa. B pesynbraTte npose-
[AEHHON paboTbl NoMyYeHbl AaHHbIe, MO3BONSAOLNE BCECTOPOHHE XapaKTepM3oBaTh NpaBoBbIe U
HOpPMaTUBHbIE PerynsTopbl rocyaapcTea B 06racTy pbiHka Tpyaa.
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