ISSN 1997-9347

Components of Scientific
and Technological Progress

SCIENTIFIC AND PRACTICAL JOURNAL

Ne 1(55) 2021

Paphos, Cyprus, 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
Larionova A.O. On the Quality Management Principle “Customer Orientation”................ 5
Architecture and Construction

Abramova A.l. Development of a Method for Selecting Organizational and Technological
Solutions for Establishment of Building Enclosures and Structures in the Elimination of

Emergency Situations CONSEQUENCES .........cciiiiiiiiiiiiiiii et 10
Belova S.B., Starchikova l.Yu. Environmental Education of Young People and
the Formation of Household Waste Management Culture............................... 16
Shreyber A.K. Research into Technologies of 3D Printing of Concrete Structures in
(@70} 1S {4 011 o 20

Economic Sciences

Glavatskikh O.B., Pushina N.N., Troyanskaya A.l., Kharitonova N.N. Coping Strategies
as a Method of Increasing Motivation for Work in Managers with Professional Burnout
03V L0 [ o] o 1= PP O PP PPPRPR 26

CopgeprkaHue
MawuHocmpoeHue

NapuoHoBa A.O. O peanusauun npuHUMNa MeHemXMeHTa kadectBa «OpueHTaums Ha
p[o 1w oT=10) 7 £=T 1 (=Y D P 5

ApXumeKmypa u cmpoumesnscmeo

A6pamoBa A.U. PaspaboTtka MeToaoukm BbiGOpa OpraHM3auMOHHBIX M TEXHONMOMMYECKNX
peleHnn No BO3BEOEHUID Orpaxgarolmnx KOHCTPYKUUW 30aHUA W COOPYXKEHUN Mpu
NUKBUOALNN NOCNEACTBUA YPEIBBIYANHBIX CUTYALMM .ccvvvreeeeeeeeeeeeiiiieeeeeeeeeeeeeaananeeeee e 10
Benoa C.B., CrapumkoBa MW.KO. O3konornmyeckoe npoCBELIEHNE MOSIOAEXN U
dopMmpoBaHMeE KynbTypbl O6paLLeHnsi C OTX0A4aMM NOTPEONEHUS ... .uuneeiiaeennes 16
Wpenbep A.K. ViccnegoBaHusa TEXHONOrMM TpexMepHon nevatv 6ETOHHbIX KOHCTPYKLUUIA B
Lo oTo] i £ =T 1] =Y ox 1 =T 20

SKoHOMuUYecKue HayKu

Maearckux O.B., NywunHa H.H., TposaHckaa A.U., XaputoHoBa H.H. KonuHr-ctpaterum
Kak MeTof NOBbILIEHNS MOTUBALIMN TPYOOBOW AeATENBHOCTU PYKOBOAUTENEN C CUHAPOMOM
NPOGECCUOHANBHOTO BBITOP@HMS. .. cceeeeeeeiiiuaeeeeeeeeeestunnsseeeeseeesennnaaaeeaeseeeessnnnnaeeaaseeessnnnnns 26




Components of Scientific and Technological Progress

UDK 658.5:377

On the Quality Management Principle
“Customer Orientation”

A.O. Larionova

East Siberian State University
of Technology and Management,
Ulan-Ude (Russia)

Key words and phrases: educational service;
customer orientation; quality management system; customer
satisfaction.

Abstract. The purpose of this research is to develop and
implement measures to implement the quality management
principle “customer orientation” in a professional educational
organization. The hypothesis is that the implementation of
the quality management principle “customer orientation”
will increase customer satisfaction and loyalty; improve
management processes; have a positive impact on the
organization’s image; and achieve sustainable success.
The research methodology includes modeling, observation
and surveys; scientific search; generalization; comparison;
systematization; analysis; experiment; survey, registration
and analysis of research results. The practical significance
of the research results lies in the real possibility of using the
developed model for implementing the “customer orientation”
principle to improve the quality of educational services.

Today, the problem of improving the quality of education is one of the main trends in the
modernization of Russian education. In this regard, it is necessary to carry out activities to
develop innovative approaches to finding solutions to this problem. Designing and implementing
the quality management system and its basic principles is an effective tool for ensuring a high
level of education quality.

An important aspect of solving the problem of improving the quality of education is
its compliance with the expectations and needs of both individuals and society as a whole.
An educational service is a special type of product that is created in the educational industry and
has a consumer value and price, i.e. it meets the educational needs of the individual, society
and the state, and its price is determined by the cost of production and marketing of the service.

When improving the quality of educational activities, the relationship between pedagogical
principles and the principles of quality management (customer orientation; leadership; employee
interaction; process approach; improvement; evidence-based decision-making; relationship
management) is of particular importance, which, in our opinion, is reflected in the Federal state
educational standards of professional education. In this study, we will take a closer look at the
“customer orientation” principle.

ENGINEERING 5
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One of the key elements of an educational organization’s success is customer satisfaction.
In accordance with the requirements of GOST R ISO 9000-2015, sustainable success is
achieved when an organization gains and retains the trust of consumers and other interested
parties. Every aspect of interaction with the consumer makes it possible to create more value for
the consumer. Understanding the current and future needs of consumers and other stakeholders
contributes to the organization’s sustainable success [1].

Questions of quality management in education were considered in the works of A.A. Avetisoy,
G.V. Vorobyov, E.A. Gorbashko, A.L. Denisova, V.A. Kachalova, E.D. Kolegova, E.M. Korotkov,
V.M. Levshina, S.V. Mishchenko, V.N. Nuzhdin, M.N. Potashnik, A.l. Subetto, N.A. Selezneva,
V.P. Solovyov, Yu.G. Tatura, V.N. Ushakov, and others. The main methods of marketing research
are considered, in particular, in the works of such authors as L.A. lvanov, Sh.Sh. Magomedov,
T.I. Savenkova, and others.

ISO 9000 series standards offer a methodology for developing and implementing a quality
management system, taking into account changes in consumer expectations and requests.
The system itself will ensure and maintain the quality of services provided at a high level, which
will ensure a high degree of customer satisfaction.

According to GOST R ISO 9001-2015, the organization should monitor data related
to consumers’ perception of the degree of satisfaction of their needs and expectations.
The organization must determine how to obtain, monitor, and analyze this information [2].

Customer satisfaction with the quality of educational services provided is one of the
basic criteria for independent evaluation of the activities of educational organizations, which
is formulated in article 95.2 of the Federal law “On education in the Russian Federation”
No. 273-FZ of 29.12.2012.

The considered professional educational organization trains qualified, competitive personnel
who are able to effectively solve production tasks, ready for constant self-development and career
growth. The college is a leading institution of secondary vocational education in the region for
training specialists and workers for the food and processing industry. The quality management
system of an educational institution functions in a competitive environment, which is formed
by the requirements and expectations of consumers and is regulated by the requirements of
GOST R ISO 9001-2015, the Federal State Educational Standard, and the requirements of
current legislation in the field of education. Development and implementation of measures in
the field of quality management is one of the most promising areas of professional educational
organizations. In this regard, the implementation of the quality management principle “customer
orientation” is strategically important for the further development of the organization.

In order to carry out successful activities in this area, a model for implementing the “customer
orientation” principle was developed for the professional educational organization under
consideration, which reflects the relationship of components in accordance with the requirements
of GOST R ISO 9001-2015. The model consists of 4 sections. The target section is aimed at
defining the strategy and goals of a professional educational organization and includes factors
that determine the implementation of the “customer orientation” principle: the analysis of legal
requirements, according to which it is necessary to conduct an independent assessment of the
quality of an educational organization and increase the competitiveness of educational services;
the measures aimed at the implementation of the principle are to plan and implement the activities
of a professional educational organization in order to meet the requirements of consumers and
strive to exceed their expectations in order to achieve sustainable success; The content section
assumes the existence of measures in accordance with the requirements of GOST R ISO 9001-
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2015, GOST R 54732-2011/ISO/TS 10004: 2010. The organizational section represents the
qualitative characteristics of the process of implementation of the principle of acting regulatory
factors: goal orientation, relationship goals, content, methods, tools and results; correlation of
analytical, design, technology and test and evaluation activities. The evaluation section presents
criteria for evaluating the implementation of the principle of “customer orientation”. The results of
the implementation of the principle are high degree of customer satisfaction, improvement of the
quality of pre-delivered educational services, increasing the competitiveness of the organization
in the market of educational services. At all stages of the model, the organization’s consumers
participate, and all work on implementing the principle is based on their needs and preferences.

In the course of this research, an algorithm of actions has been developed that includes the
following key stages: forming a working group; informing employees about the implementation of
the principle; identifying the main groups of consumers, identifying their needs and expectations,
and forming consumer requirements; describing the process of evaluating consumer satisfaction
and its regulation in the form of an organization’s standard; developing criteria for evaluating
customer satisfaction and questionnaires for conducting research; evaluating consumer
satisfaction; analysis of results, reporting to management; communicating to employees the
identified needs and expectations of consumers, as well as the results of their satisfaction
assessment; developing measures for improvement; linking the organization’s goals with the
needs and expectations of consumers.

External consumers for professional educational organizations are society, employers,
enterprises and organizations, and partners. Internal consumers include students, their family
members, employees, and customers — the state (founders). In addition, the following needs and
expectations of the main consumers of the college are defined: the state (founders), society as a
whole — compliance with educational activities in accordance with the Federal State Educational
Standard, compliance with the requirements of legislation in the field of education; students,
their family and parents; graduates the possibility of obtaining high-quality secondary vocational
education, development of general and professional competences; employers: competence,
employability, social and professional adaptability of graduates; employees — opportunity for
professional and career growth, availability of necessary resources for the implementation of all
processes, clear leadership, continuous improvement of the quality of work.

To ensure the efficiency and effectiveness of the process of assessing the satisfaction of key
consumers, the management of the organization decided to develop the organization’s standard
“assessment of customer satisfaction”, which regulates the procedure and responsibility of
interested parties for organizing and performing work in this direction.

The monitoring of information concerns the perception of consumers of the compliance of
the educational process and the graduate specialist with the established requirements. Surveys
of students, employees and employees and registration of requests, complaints, complaints,
complaints, and letters are effective methods of obtaining such information. The survey includes
the following steps: planning a consumer survey; developing questionnaires; survey; processing
survey results, analyzing customer satisfaction; generating a report to management.

In the study of consumer satisfaction of the educational organization under consideration,
students of all training areas took part, with special attention paid to first-and final-year students
(separate questionnaires were developed), as well as parents of students, employees and
employers. The study was conducted in several stages using the online service “Webanketa”,
which allowed full automation of the process.

In general, the conducted research allows us to conclude that the consumers of the
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considered professional educational organization are satisfied with the quality of educational
services provided, but problems that need to be solved and aspects of improving educational
activities were identified. The results of the customer satisfaction assessment, the list of
measures developed, as well as the identified needs and expectations of consumers were
brought to the attention of the collection at various meetings, meetings, and meetings of
management bodies. The work plans of the structural divisions were formed based on the
information provided on customer satisfaction. Based on the results of the analysis of customer
satisfaction, an improvement plan was developed, and the main goals of the organization were
adjusted to reflect the data on customer satisfaction.

At the present stage of development, educational institutions require management
innovations. It is necessary to use business technologies, create and implement a quality
management system based on ISO 9000 series standards, which will solve the issues of general
quality management, quality planning, quality assurance, quality monitoring, maintaining and
improving the quality management system; implementation of quality management principles,
which will ensure the effectiveness of internal processes, as well as the participation of
consumers and stakeholders in solving strategic problems of improving the competitiveness
of the educational institution. In this regard, this research is of practical significance for the
innovative and harmonious development of the professional educational organization under
consideration.
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O peanusauum npuHUMNa MeHeAXMeHTa kayecTBa «OpueHTauuma Ha noTpedbutenemn»
A.O. JTaproHoBa

OIrB0Y BO «BocmoyHo-cubupckull 2ocydapcmeeHHbIl yHuUsepcumem
mexHorioaul U yrnpaerneHus»,
2. Ynan-Yds (Poccus)

KnioueBble cnoBa u ¢pasbl: obpasoBaTenbHas ycnyra, opueHTauus Ha notpedutenen;
CUCTEMa MeHemXMEHTa KavyecTBa; yOOBNETBOPEHHOCTb NoTpebuTenen.

AHHoTauums. Lienbto npeacTaBneHHOro uccrneaoBaHns aensieTca paspaboTtka u nposegeHve
MEepOonpUATUIA NO peanu3aummn NpuHUMNa MeHempkmeHTa kadyectsa «OpmneHTaumnsa Ha noTpebure-
neny» B npodeccnoHanbHoM obpasoBaTenibHOM opraHm3aumu. [unotesa gaHHow paboTbl COCTO-
UT B NpeanonoXeHuun, YTo NpoBeaeHne AaHHOro nccrnenoBaHms obecneynT noBblEeHNE YyaoB-
NETBOPEHHOCTN N NOSANBbHOCTM NOTpebuTenen, CoBEpPLUEHCTBOBAHNE MPOLECCOB YynpaBreHus,
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GnaronpusaTHOEe BO3AEeNCTBME Ha UMUK OPraHn3auun, AOCTMKEHNE OpraHn3aumneit yCToM4mBoro
ycnexa. MeTtogonorvuen nccnenoBaHus sBNsieTcs MoAenupoBaHve, HabnogeHe v onpockl; Ha-
YYHbI MOUCK; 0006LLIEHNE; CpaBHEHMEe, CUCTEMAaTM3aUuUs; aHanm3; 9KCNepUMEHT; aHKETUPOBa-
HUe; perncTpaums 1 aHanua pesynsTaToB UccrnenoBaHus. MNpakTuyeckas 3Ha4YNMMOCTb pesynbTa-
TOB MCCMNeQoBaHNS COCTOUT B pearbHO BO3MOXHOCTM UCMONb30BaHUA paspaboTaHHON Moaenm
peanusauum npuHumna «OpueHTauus Ha notpebuTenen» Onsa NoBbILLEHUs kKadyecTBa obpasoBa-
TenbHbIX YCNYT.

© A.O. Larionova, 2021
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Development of a Method
for Selecting Organizational and
Technological Solutions for Establishment
of Building Enclosures and Structures
in the Elimination of Emergency Situations
Consequences

A.l. Abramova

National Research Moscow State University
of Civil Engineering,
Moscow (Russia)

Key words and phrases: emergency situations;
enclosing structures; organizational solutions; technological
solutions.

Abstract. Currently, there is an active development of the
Siberian and Far Eastern federal districts, which are territories
with difficult natural and climatic conditions, where there is
a constant threat of emergencies and man-made disasters.
Among the adverse consequences that emergencies entail is
the destruction of buildings and structures for industrial, public
and residential purposes, causing damage to the population
and the economy. In this regard, the study of methods for
organizing integrated development and technology for the
construction of building objects in emergency situations is
becoming increasingly important. The purpose of this article
is to develop a methodology for choosing rational methods
for organizing integrated development and technology for
erecting buildings in an emergency. To achieve this goal,
the following tasks were completed: methods of organizing
the construction of complex development of prefabricated
buildings for various purposes in conditions of emergency
situations on the example of Siberia and the Far East have
been analyzed; analysis of technologies for construction of
buildings for various purposes was carried out; a methodology
for choosing rational methods of organizing construction and
building technology was developed; recommendations were
given for the implementation of the developed methodology;
modeling of the consequences of emergencies and design
solutions was carried out in order to make a rational choice
of methods of organizing construction and technology for the
construction of buildings for various purposes; an assessment
of the economic efficiency of the application of the developed
methodology in the conditions of emergencies is given.
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During the research, the author of the article used the
method of expert assessments. The results of the study
confirmed that the developed methodology makes it possible
to choose the most acceptable and effective organizational
and technological solutions for the construction of buildings
in emergency situations.

Introduction

Decree of the Government of the Russian Federation No. 1120 of 07/27/2020 provided for
the compilation of a list of houses located in emergency zones, and the receipt by citizens
whose houses were destroyed as a result of emergency situations, new housing according to a
simplified procedure [1].

Of great importance in the construction of buildings and structures is the choice organizational
and technological solutions, which are understood as a set of measures that ensure timely
commissioning of construction objects of the required quality, rational use of material and
technical and labor resources, increase in productivity, including through the automation of work
processes.

Depending on the sphere of origin, the following types of factors are distinguished that affect
the choice of these decisions:

— economic (the amount of funds allocated by the state per one square meter, the planned
construction and settlement time of the facility);

— labor (attracting workers, ensuring their household needs);

— technical (providing construction with machines and mechanisms, connecting the future
object to engineering networks and communications);

— material (manufacturing of products from local raw materials, transportation of raw
materials for structures to the installation site, the use of the selected design and technological
solution in the conditions of the construction area) [2—4].

Trans-Baikal Territory, Republic of Buryatia _
Kamchatka Territory, Sakhalin Region, _ -
Krasnoyarsk Territory, Irkutsk Region
Amur Region, Magadan Region, -

Chukotka Autonomous Region

Primorsky Territory, Khabarovsk Territory, _ -
Republic of Sakha (Yakutia), Republic of Khakassia |

B Technogenic disasters ® Fires ® Snow drifts (icing) “ Earthquakes ® Floods

Fig. 1. Emergency forecast (data based on the report of the Ministry of Emergency
Situations of Russia 2018-2020)
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Construction technologies and structural features

Types of enclosures
of enclosures

Brick, foam- and gas-concrete, expanded clay concrete,

Small-piece slag concrete, vermiculite, polystyrene concrete, three-
layer blocks

Monolithic Permanent formwork / removable formwork

Wooden From chopped or rounded logs, from calibrated glued

laminated timber or veneer

Wooden or metal frame, monolithic reinforced concrete

Frame, frame-panel, panel frame, chipboard or particle board

Walls made of small-piece elements with subsequent
insulation brick or monolithic walls with external
insulation and a ventilated fagcade monolithic walls with
insulation and facing with bricks or plaster

Combined

Fig. 2. Types of enclosing structures
Formulation of a scientific and technical hypothesis

Today, it is relevant to search for constructive solutions, in which the object under construction
would meet the requirements of energy saving, and the technology of its construction would be
low-cost in terms of time and resources. Such important technical and economic indicators of a
construction object as energy saving cost and labor costs required for its construction depend
on the properties of the used wall fences. Therefore, the choice of wall protection is an important
step in the construction of a building or structure.

Wall enclosing structures, depending on their features and construction technology, can be
divided into five groups (Fig. 2).

Algorithm for choosing a rational constructive and technological solution is presented
in Fig. 3.

The method used to confirm the hypothesis, solve the problem

The following methods are most commonly used in scientific research.

1. Empirical or measuring (suitable for carrying out material research, the subject of which
are quantities that have physical parameters that can be measured).

2. Theoretical (used in cases where objects of research are not accessible to human
perception, for example, space objects).

3. Quantitative or statistical (these are methods for studying phenomena and processes
based on quantitative indicators; they are used when information is available in mass quantities).

4. Qualitative research methods make it possible to reveal the significance of the factors of
any phenomenon through the analysis of competent opinions [5].

In the case of studying the impact of organizational and technological solutions on
construction production lacks measurable physical parameters, objects that are inaccessible to
perception, and large volumes of statistical data. Therefore, the author of the article selected the
method of expert evaluation for the study. The results of the survey of experts were subjected to
a mathematical analysis, during which the correctness of the collected data was established by
determining the degree of agreement of experts’ opinions.

12 ARCHITECTURE AND CONSTRUCTION
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Constructive decisions
Yes No
r
1. Standard duration
2.Cost
Yes
F
Yes Yes Yes
Economic resources —™ Technical resources Labor resources ™ Material resources

Nal Mo l No l No 1 Yes

1. Ability to carry out field and technical supervision

2. The possibility of using modern laboratory equipment for quality control during construction

3. The possibility of forming production units (highly skilled workers, experience, seniority) from the local labor force

4. Opportunity to attract qualified engineers and technicians

5. The ability to imely make changes to the design and construction documentation

6, The possibility of using the selected design and technological solutions in the conditions of carth, landscape, architectural
constraints

l Yes

The possibility of N - Y Y
e possibility o Yes Organizaiion of a building |~ o | "% Organization of places for
applying the technology |~ esaster plan Logsstics household needs

o i ing s
l No l Mo l Mo

The final choice of methods for organizing complex development and technology for the construction of prefabricated buildings

Fig. 3. Algorithm for choosing a rational constructive and technological solution
The required number of experts was determined by the formula (1):
= 2 . . 2
E=(h"r,r)lA%, (1)

where E is the minimum required number of experts; h is the confidence factor; r, is the
proportion of sample elements with this feature; r_ is the proportion of sample elements with the
absence of this feature; A is the error of representativeness.

As an analytical model of the study, expression (1) was used, the value of which is the final
complex effectiveness of the application of this organizational and technological solution:

AV)=K- D7 Vi=K(V, + V,+ ..+ V), (2)

where f(V) is an indicator of the solution’s effectiveness; K is a coefficient depending on the
number of evaluation criteria; V, is the assessment of the given organizational and technological
solution according to the criterion having the serial number i; n is the number of evaluation
criteria.

Based on equation (2), the final efficiency of the considered organizational and technological
solutions was calculated. The model values for each of the criteria were also calculated as the
arithmetic mean of the expert survey data from the summary tables [6].
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Conclusion

The choice of organizational and technological solutions during construction is always aimed
at the delivery of objects of the required quality in a timely manner, rational use of resources,
increasing productivity, while taking into account economic, labor, technical and material factors.
When choosing enclosing structures and technologies for their construction, priority remains with
decisions that provide for the use of low-cost construction technologies and the commissioning
of facilities with high energy saving parameters.

In the case of the implementation of construction projects in an emergency, the existing
man-made and natural threats should be additionally taken into account. In the study under
consideration, the assessment of such threats in the regions of Siberia and the Far East was
carried out on the basis of data from the Russian Emergencies Ministry.

Using the technique described in this article, it is possible to objectively assess the
effectiveness of the application of methods of organization and construction technologies for
buildings for various purposes. The recommendations given by the author make it possible
to analyze and select the most suitable organizational and technological solutions for the
construction of buildings in emergency conditions, taking into account all the specific features of
this kind of construction.
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PaspaboTka meToankn Bbibopa OpraHM3auuoOHHbIX U TEXHONIOMMYECKNX peLueHnn
no BO3BeAEHUIO Oorpaxaalolmx KOHCTPYKLUA 34aHUA U COOPYKEHUN
npv NUKBMAaLMMN NOCNeACTBUM Ype3BblYalHbIX CUTYaL N

A.N. ABpamoBa

@rbOY BO «HauyuoHarnbHbIU uccriedosamerbcKull
Mockoeckuli 2ocydapcmeeHHbIl CmpoumerbHbIU yHU8epcumemy,
2. Mockea (Poccus)

KnroueBble cnoBa u ¢pasbl: orpaxgarLime KOHCTPYKLMW,; OpraHn3auMOHHbIE peLUeHUs;
TEXHOSMOMMYECKNE PELLEHNS; Ype3BbIHYaNHbIE CUTYaLUN.

AHHOTaumuA. Ha coBpemeHHOM 3Tane HabniogaeTrcs akTMBHoe pasutne Cunbupckoro u
[anbHeBoCTOUHOrO deaepanbHbIX OKPYroB, NMPeACTaBnALWMX coOON TeppUTOPUN C TPYAHbI-
MU NPUPOLHO-KNMMATUYECKMMK YCNOBUSIMU, A€ CYLEeCTBYET MOCTOSIHHAs Yyrpo3a BO3HWKHO-
BEHUs1 YpesBblvariHbix cutyaumun (YC) n texHoreHHbix katactpod. K uncny HebnaronpuaTHbIX
nocneacTeui, KOTopble BRnekyT 3a cobon YC, OTHOCUTCA paspyLUeHWe 30aHUA U COOPY>KEHWUN
NPOMbILINEHHOrO, OBLLECTBEHHOIO U XWUMOro HasHavYeHus, npudmHsoLwee yuepb HaceneHuo un
3KOHOMMKe. B cBA3M ¢ 3TMM mMccnegoBaHMe METOAOB OpraHuM3almu KOMMIIEKCHOW 3aCTPOMKU U
TEXHONOMMMN BO3BEAEHUS CTPOUTENBHBLIX 00bEKTOB B ycnoBusax YC npmnobpetaeT Bce GOnbLLYHO
aKTyanbHOCTb.

Llenbto HacToswen ctaTbm ABNseTcs paspaboTka MeToauky Bbibopa paunoHanbHbIX METo-
[0B OpraHmM3aumnm KOMIMMEKCHOWM 3aCTPOMKN M TEXHOMOMMN BO3BEAEHUS 30aHun B ycroBmsx YC.

[na [oCTUXKeHUs1 NOCTaBNEHHON Lienn Gbinn BbINOMHEHbI Cneayowme 3agaqm:

* MpoaHanuanpoBaHbl METOAbl OpraHu3auMn CTPOUTENbCTBA KOMMMEKCHON 3aCTPOMKM
ObICTPOBO3BOAMMbIX 34aHUIA PA3NMYHOrO HasHayYeHus B ycnosusix nocnegcteun YC Ha npume-
pe Cubupu n JansHero BocToka;

* MpOBEAEH aHanu3 TEXHOMOrMM CTpoMTENbCTBA 34aHUIN Pa3NUYHOIO Ha3HaYeHUs;

* paspabotaHa meToauKka BblbOpa paunoHarnbHbIX METOLOB OpraHu3auuM CTpouTenbCTBa
N TEXHONOrMN BO3BEAEHUS 30aHWUN;

* [daHbl pekomeHZaunn no BHeapPeHMO paspaboTaHHON METOLMKN;

* npoBedeHO moaenupoBaHune nocneacteunin YC 1 KOHCTPYKTUBHBIX PELUEHNI C LEenbto pa-
LMOHarnbHoro Bbibopa MeETOA0B OpraHM3aLmm CTPOUTENbLCTBA M TEXHONOMMM BO3BEAEHUS 30aHWUI
pa3nMYHOro Ha3HayeHus;

* [aHa OueHKa 9KOHOMUYECKOW 3PGEKTUBHOCTU NPUMEHEHMUST pa3paboTaHHON METOLMKM
B ycriosusx nocriegcrauni YC.

ABTOp CTaTby B NpoLecce nccrneqoBaHus UCNoMNb3oBan MeTod 9KCNepTHbIX OLEHOK. Pe3yrib-
TaTbl UCCNEAOBaHNS NOATBEPAUNN, YTO pa3paboTaHHas MeToamka No3BonseT BbiopaTb Hanbo-
nee npuemnemMble N 3PPEKTUBHbIE OPraHN3aLMOHHbIE U TEXHONOTMYECKNE PELLEHNS Mpu BO3-
BeAeHUn 3gaHuin B ycriosusix YC.

© A.l. Abramova, 2021
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Abstract. This article is devoted to the actualization
of problems related to the disposal of waste that affect
environmental pollution. The aim of the study was to confirm
the possibility of conducting environmental education among
students to draw the attention of young people to measures to
protect the environment. The research methods are search-
based, comparative, descriptive, as well as methods of
analysis, systematization and generalization. The hypothesis
of the study is connected with the assumption that today the
student youth as an active stratum of the population should
be aware of the possibility of turning our planet into a big
dump. The development of environmental education of the
younger generation cultivates a way of thinking, which in
turn affects the actions of young people in relation to nature.
The results of the study allow us to talk about the formation of
the younger generation of a social-value personal approach
in interaction with the surrounding world, which contributes
to overcoming consumer attitudes towards nature and its
resources, creates conditions for practical environmental
activities, the development of natural-like cultural norms
by eliminating the inadequate impact of humanity on the
environment.

In the era of globalization and the development of economic, scientific and technological
potential, the problem of waste management is becoming more urgent and health concerns of
every inhabitant of the planet are growing. Currently, humanity is making significant investments
to eliminate air pollution. This problem is so complex that it requires long-term monitoring of
changes associated with the consequences of harmful human impact on the environment.
Scientists have identified a pattern of waste generation from the standard of living of the
population and its security. The higher the standard of living, the more waste is generated and
the problems of their disposal.

In Russia, within the framework of the national project “Ecology”, billions of rubles were
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allocated to address the issue of waste management. Landfills began to close and a course
was chosen to improve the environment. The garbage business was monopolized and given to
regional operators who made attempts to improve their financial situation on the garbage issue.
Serious economic ambitions of Regional operators in most regions of Russia, including the
Moscow region, have led to disinterest in the development of a system of separate collection of
secondary raw materials, lack of containers for separate collection of waste of secondary raw
materials, allocation of insufficient resources for sorting waste. So, hundreds of enterprises for
waste processing (i.e. the use of waste in the production of products) were left without secondary
raw materials. Today, no more than 5 % of waste is sorted at waste sorting complexes built
under the Ecology program.

At the end of 2019, a solution was proposed: burn garbage. Meanwhile, Europe, America
and many other civilized countries refused to build incinerator plants, and actively began to
develop the narrowest link, namely, the system of separate garbage collection and sorting
[5-6]. The decision to incinerate waste entails ambiguous consequences: without establishing
a system of garbage collection, sorting and recycling, we will not be able to create and develop
a system of cyclical economy and waste processing in Russia. In the incinerator plants under
construction, a three-stage system for cleaning the products of the combustion reaction of
substances is planned instead of a five-stage system as in developed countries. In addition, the
maximum permissible concentrations of toxic substances formed during combustion have been
increased.

At the same time, individual stakeholders and structures are doing everything possible to
simplify the EIA system (Environmental Impact Assessment and environmental assessment)
for the incinerator plants and to minimize the possibility of taking into account and influencing
public and expert opinion. Meanwhile, incineration of garbage is an extremely dangerous and
unecological method of waste disposal. The radius of damage from only one incinerator plant,
including air, soil and water pollution due to the transfer of air masses and the deposition of
pollutants, most of which have carcinogenic properties, can reach tens of kilometers, and for
individual elements hundreds. Recent studies show the danger of a number of products of
burning various substances for human health, so in the list (pyramid) developed countries have
put incineration in the penultimate place, the last-the disposal of non-recyclable waste, and the
first-the reduction of waste.

In the Moscow Region, since 2018, a separate waste collection system has been created to
reduce the risk of burning substances that give toxic reaction products. It should be noted that
the creation of a system of separate waste collection in developed countries took more than a
decade, and scientific studies show that the education of the eco-culture of the population leads
to the possibility of solving global environmental problems of our time.

The fundamental influence on the process of development and strengthening of
environmental principles in the life of society is played by the state environmental policy of the
country, which determines state priorities and uses national traditions in the process of educating
public and personal environmental culture. The system of environmental education includes:
family-kindergarten-school-university-professional activity. Of course, preschool children are a
priority element in environmental education. A team of social ecological movement of the city
district of Stupino, Moscow region “EcoStupino”, which includes people of different ages and
strata of the population (students and school pupils to pensioners), members of the Public
chamber and professional ecologists, organized a company on eco-education of citizens.
A program was developed and implemented to inform the public about the separate collection
of waste: from master classes for schoolchildren and students to a training regional seminar
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“45 minutes to save the planet” for primary school teachers. Work on informing the population
was conducted simultaneously with the work of the administration of Stupino infrastructure for
the separate collection of waste and system for separate removal of separately collected waste.
By 2019, 500 multi-colored containers with information for citizens were installed in the district.
In addition to the above, the activists of “EcoStupino” developed visual materials, which included
posters; wall newspapers with photos of the environmental work carried out for schools and
universities; a poster for the coverage of the district competition dedicated to the World Cat Day;
information leaflets for both containers and the “Garbage Chic” festival. As a confirmation of the
success of its environmental and educational activities, the Stupino branch of Moscow Aviation
Institute was awarded the annual award of the Governor of the Moscow Region “Our Moscow
Region” in 2016 for the project “EcoStupino”.

Today, the younger generation regularly participates in the improvement of coastal recreation
areas on the Oka River, Lake Rezvan, city pond and other places. On coastal beaches,
containers appeared, funds for which were collected during crowdfunding campaigns. World
Cleanliness Day, the “Run and Collect” campaign, and the “Plant a Tree” campaign allow young
people to feel like they are part of a large team of conservationists [4].

Schoolchildren and students are participants and organizers of the annual environmental art
project “Garbage Chic”, the district competition dedicated to the World Cat Day, the competition
“Eco-chic”, environmental sites for the Day of the city of Stupino. On the territory of one of the
Stupino’s schools, an “Apothecary’s garden” with medicinal herbs was laid out [4].

The involvement of young people in the implementation of eco-activities has a positive
impact on the civic position of the younger generation [1-3]. The main goal of education is to
educate the “new ecological conscience” of humanity, which is based on generally accepted
moral and ethical norms of behavior and the extension of these norms and rules to the entire
ecosystem.

In addition to the above, a sociological survey was conducted in the group “EcoStupino” in
VKontakte and Instagram to collect the opinions of residents of the Stupino city district to the
current situation. The concept of the sociological study revealed that the majority of respondents
as of January 15, 2021 (74 % in VKontakte and 95 % in Instagram) expressed a negative
attitude to the construction of incinerator plants, justifying their refusal as a health hazard and
not the prospect of such construction from the point of view of the economy. 92 % (100 %)
of respondents consider waste recycling to be safe for public health and cost-effective 81 %
(95 %). The current situation with waste confirms that Russia is only at the beginning of a long
journey. The growing discontent and irritation of citizens due to the increase in tariffs for the
treatment of solid municipal waste management, due to problems with the separate collection of
waste, the deterioration of public health result in a hopeless future of incinerator plants.

Summing up, the authors of this article would like to draw attention to innovative ways
to solve current problems of nature management and environmental protection: the need for
wider use of the experience of developed countries, which have already built an effective waste
management system and organized the issue of information dissemination, the possibility of
obtaining environmental education by the population as the younger generation, and the adult
population in the context of the use and disposal of solid household waste.
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OKonornyeckoe npocBeLeHne MoNnoaexu u chopmmpoBaHue KynsTypbl o6paleHns
C oTXxoAamu nortpedneHus

C.Bb. bernoea, N.FO. CtapuukoBa

®OIre0Y BO «Mockosckuli aguauyUuOHHbIU UHCMuUmMym
(HauyuoHarbHbIU uccriedosameribCKUU yHUBepcUmMem)»,
2. Mocksa (Poccus)

KnioueBble crnoBa M dpasbl: OKpyxalllas cpeda; NpocBeTUTeNnbckas AesTENbHOCTb;
CTYOEHTbI; ynpaBreHne oTxodamu; 3KONOorm4eckne 3HaHus; 9Konorus.

AHHoOTauus. [JaHHas cTaTbs MOCBALLEHa akTyanusauuu npobnem, CBA3aHHbIX C yTUNn3a-
LMen OoTXO4oB, KOTOpble BMUSIOT Ha 3arpsis3HeHMEe OKpykatowen cpeabl. Llenbio nccnenoBaHus
ObIr1o NOATBEPXKAEHME BO3MOXHOCTI NPOBEAEHWNS SKONOrMYEeCKoro NPpOCBELLEHMS cpean CTyAeH-
TOB AN1S1 NPUBMEYEHMs BHUMaHMUS MOSOAEXM K MepaM Mo 3almTe oKpyKatollen cpeabl. MeTtoapl
nccreaoBaHuvs: MOUCKOBbLINA, CPaBHUTENbHbIN, ONUcaTenbHbIN, METOA aHanusa, cuctemaTmusaumm
N 0606LLeHns. TunoTesa MccneaoBaHUs COCTOUT B MPEANONOXEHUM O TOM, YTO CErodHsi CTy-
JAeH4YecKasi MOMNOAEXb KaK akTMBHas NpocCriorika HaceneHns AomkHa GbiTb OCBeOoOMIIEHa O BO3-
MOXXHOCTM NpeBpaLlLeHns Hallel nnaHeTbl B Gonbluyto cBanky. Pas3sutue akonornyeckoro ob-
pa3oBaHWUsi NoApacTatoLLero NoKoNeHust KynsTMBUpyeT obpas MblLLMeHUs!, YTO B CBOK oYepedb
CKa3blBaeTCA Ha AEeNCTBUSAX MOMOAEXM MO OTHOLIEHUIO K Npupoae. PesynbtaTthbl nccnenoBaHus
NO3BOMSAOT HaM rOBOPUTbL O (DOPMMPOBAHUM Y MOAPACTAIOLLEro MOKONEHUS coLmarnbHO-LEeH-
HOCTHOrO NIMYHOro Moaxoda Mpv B3aUMOAEWCTBMM C OKPYXKaloLWUM MUPOM, YTO CrMocobCTBYyEeT
NpeoaoneHnto NoTPebUTENBCKUX YCTAaHOBOK B OTHOLLEHWUM K NPUPOAE U ee pecypcam, Co3daeT
yCnoBus ANsi NPaKTUYeCKON 3KOMOrMYeckon AesiTeNbHOCTU M BblipaboTku NpupoaocoobpasHbix
KYNbTYPHbIX HOPM MOCPEACTBOM YCTPaHEHWUs HeaJeKBaTHOro BO3AEWCTBUSI YENOBeYecTBa Ha
OKpy>KaloLLyto cpesy.

© S.B. Belova, I.Yu. Starchikova, 2021
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Abstract. The main purpose of the article is to analyze
the adaptation of the technology of 3D printing of concrete
structures. Additive technologies (3D printing) are some of
the forms of additive manufacturing technologies, where a
three-dimensional object is created by overlaying successive
layers of material (printing, growing) according to a digital
model. Printing is carried out by a special device — a 3D
printer. The creation of the object takes place by sequential
application of plastic material. 3D printers are generally
faster, more affordable and easier to use than other additive
manufacturing equipment. 3D printers offer the ability to print
parts with multiple materials and different mechanical and
physical properties in a single printing process. 3D printing
allows you to convert models obtained in CAD systems into
finished products. In real life, the 3D printing process requires
preliminary preparation and post-processing of printed
parts to achieve their required quality. The main types and
principles of operation of 3D printers and technologies for 3D
printing of concrete structures are analyzed. The design and
operation of a laboratory 3D printer are analyzed.

Construction 3D printing

Since concrete is one of the main building materials, one of the innovative technologies that
could work with this material is a technology similar to the FDM deposition method. However,
3D printing technology in construction can be based on other methods, depending on the
material used, such as D-Shape technology.

Without looking far into the future, we can say that the technology has already found a
good niche for itself. The Chinese company WinSun achieved the greatest success in terms of
technological and economic indicators. The largest deal in the construction 3D printing market
is a $ 1.5 billion contract between WinSun and Saudi Arabia’s All Mobily Contracting Company.

Under the contract, the Saudi Arabian company will lease 100 WinSun construction
3D printers for the construction of 3D printed buildings with a total area of about 30,000,000 m?.
Basically, it is planned to print cheap housing for the relatively poor.
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Technology use problems

The main problems are selection of the optimal composition of the concrete mix, and
improvement of the hardware. It is in these areas that the main work is being carried out.
The selection of the concrete mix is the most important problem. Whatever the construction
3D printer is, if the mixture does not meet the required requirements, then the structure may be
damaged.

The concrete mix, first of all, must be of a certain consistency. It should not harden or get
stuck inside the printing device and other parts of the system. At the same time, the mixture
should not spread after laying and keep the specified parameters of the printed layer. It should
also set quickly enough after laying and be elastic enough so as not to deform under the pressure
of subsequent layers. Shrinkage after complete drying of the structure should be minimal. Also,
the mixture must meet certain requirements for strength and thermal efficiency. To achieve these
requirements, it is necessary to use special additives and select the proportions of water and
cement, additives and, if required, reinforcing fiber.

When selecting components, it is important to remember that the cost of concrete mix can
play an important role.

As simple as the FDM technology on which construction printing technology is based, it
has some drawbacks that hold back the massive use of 3D printing in construction. First of
all, these are the dimensions of the installation. Most of the construction 3D printers that are
currently in use mimic the design of desktop 3D printers using FDM technology. They are similar
to a portal crane, with attachments for feeding material for printing. The design has a large
number of supporting elements (supports for vertical movement of the printing device, support
for mounting the extruder, supports or rails for moving the extruder in a horizontal plane, as well
as elements for making the structure more stable). Therefore, the installation of such a structure
will take a lot of time. Also, such a structure may require more thorough preparation of the
construction site.

Fig. 1. Printer option for more mobility within the project
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It is necessary to level the territory not only for the construction of the structure itself, but
also for the placement of the printer.

The influence of weather conditions on the printed design and the printer itself also plays an
important role.

In winter, icing may appear on printer parts, and the mixture itself may freeze during
pumping.

Consequently, for printing at negative temperatures, either internal heating is required along
the entire path of pumping the mixture, or the construction of a so-called “hothouse” — a tent in
which it is possible to maintain a positive temperature. You should also take into account the
operating temperature range of moving parts and drives. The effect of wind is just as important
to both the printer and the printed structure. The wind can shake the structure of the printer;
hence the use of a tent is necessary.

There are many electronic components in the printer, and if the control unit (computer and
other control parts) can be portable and in a closed position, then the sensors and actuators
that are located directly on the printer must be protected from precipitation.

Also, the printed design itself may suffer from precipitation, and the drying time of the printed
design will increase.

The temperature has the least influence, since it does not affect the printed structure too
much, but, on the contrary, provides a shorter curing time for concrete.

The main advantages of construction 3D printing

There are two main positive aspects of using 3D printing in construction. Firstly, the ability
to create objects of complex configuration that are impossible or very difficult to create using
traditional construction methods. Secondly, a decrease in the cost of printing, achieved by a
number of factors.

The use of 3D printing can reduce labor resources. All the main work is performed by a
machine, which is monitored by one person — the operator. There are still labor costs for laying
fittings and laying communications.

The cost of construction is also reduced by reducing the duration of construction.
The printer can work 24 hours a day and build walls pretty quickly. The current printing speed
is approximately 1.5 m? of living space per hour. That is, it is quite realistic to print a one-story
structure with an area of 36 m? in just a day.

The use of 3D CAD systems of computer-aided design in additive technologies

Programs like AutoCAD and Photoshop have automated many processes, but they are
being replaced by a generation of generative software, which allows new hypotheses of what a
finished object might look like.

Generative software and services companies Adobe is a renowned design software
(software) developer that integrates machine learning and generative design elements into the
paid Creative Cloud suite of services.

Autodesk, one of the renowned suppliers of CAD solutions for the construction and industrial
production, has been developing a new generation of software that uses generative algorithms
for several years as part of the Dreamcatcher project. This package allows you to solve applied
design and engineering problems, taking into account various requirements for materials,
production method, efficiency: the user sets the design requirements, the system finds many
algorithmically synthesized solutions and offers them to the user.
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Analysis of existing 3D printing technologies

Building structures are 3D printed in a variety of ways and materials.

The main 3D printing technologies include the following.

1. Layer-by-layer production of an object, which consists in cutting various sheet materials
with a laser beam, and then the obtained layers are glued together with heated rollers.

2. Melting modeling is a 3D printing technology in which an object is created using a thread
of plastic, which is fed through an extruder to the work surface, where it solidifies.

3. Stereolithography is a three-dimensional printing technology when a photopolymer
changes its shape under the action of laser light radiation.

4. Selective laser sintering is similar to the previous technology, but the raw material is a
powdery thermoplastic material, which is sintered layer by layer with a laser. The powder in the
working chamber is heated to a temperature close to melting, then it is leveled by a laser beam
and gets the required shape.

5. Stereoscopic printing is a method based on laser technology. Printers of this design are
provided with two ingredients. The working chamber of each printer consists of two parts: the
first is the powder supply chamber, the second is the construction chamber, in which the 3D
model is built up.

6. Sintering of photopolymer is the method based on the fact that a model template should
be created on a glass plate with a special toner. Above a thin layer of photopolymer, which is on
the desktop, the created photomask is placed, which must be further exposed by an ultraviolet
lamp. The photopolymer layer corresponding to the used template hardens.

Proposal to optimize 3D printing technology for concrete structure

An innovative project for 3D printing of construction objects is associated with the
improvement of equipment for 3D printing of concrete structures. For the construction of
objects of significant volume, an improved technology of three-dimensional printing has been
developed, which consists in the development of an improved printer design. Three-dimensional
printer in the form of a moving structure 1-3 with manipulator 7. Hopper 19 is installed on the
manipulator (Fig. 2). A pipeline is attached to the metal structures, with the help of which the
concrete mixture is supplied from the concrete pump, which is installed next to the supports
1 and 2 into the hopper 19. When moving the cart 4, beam 5 and platform 6, the manipulator
is set to the initial position of the concrete mixture supply. The vertical movement of the rotary
manipulator is performed by the drive 13.

The developed design (Fig. 2) allows:

— increasing the productivity of 3D printing;

— improving the technological capabilities of the process;

— expanding the range of materials used;

— implementing complex architectural solutions.

Practical implementation of 3D printing of concrete structures

In order to calculate the costs for 1 sq., you need to model some structure on which the
options for the enclosing structures will be calculated. In this case, the living area of the building
must be constant for each design option.

Printing low-rise buildings is quite a solvable task. Since the calculation of the cost of 1
sq. living space is very conditional due to the dependence of the cost of the structure on many
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Fig. 2. Printing technology with a construction printer with a manipulator:
1, 2 — supports; 3 — bridge; 4 — cart; 5 — beam; 6 — platform; 7 — manipulator; 8 — telescopic
equipment; 9 — print head; 10 — cabin; 11 — toothed rack; 12 — gears; 13 — gear drive; 14 —
caterpillar carts; 17 — cargo cart; 18 — hook suspension; 19 — receiving bunker; 20 — pipeline

factors, then to carry out an economic calculation, it is enough to create a version of the structure
of the outer wall of the building. Since it is the enclosing structure that is considered in the work,
the interior partitions in the structure being developed are not taken into account. Thus, the final
design structure is only the enclosing structure of the outer wall of a one-story house.

Output

1. The pace of development of additive technologies is growing every year, new materials
and methods for reproducing objects appear, and already existing methods are developing in
order to obtain a higher quality of the object.

2. The application of three-dimensional printing is at the stage of formation and development
in the construction industry.

3. Designs created using 3D printing technology are more heat efficient. This is achieved
through the use of various material combinations.
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UccnepoBaHua TeXHONMOMMN TPEXMEpPHOW nevYyaTu 6€TOHHbLIX KOHCTPYKLUA
B CTPOUTENbLCTBE

A.K. Wpentdep

@rb0Y BO «HauyuoHanbHbIlU uccriedosamerbcKull
Mockoeckul eocydapcmeeHHbIl cmpoumerbHbIU yHUsepcumemy,
2. Mockea (Poccus)

KntouyeBble cnoBa u cdpa3sbi: 3D-npuHTepsbl; Autodesk; 6eTOHHbIE KOHCTPYKUUK; Tpexmep-
Has nevaTb.

AHHoTauusa. OCHOBHOW Lenblo CTaTbi SBNSETCA aHanu3 agantauumn TEXHONOMMM Tpexmep-
HOM neyvyaTn BETOHHbIX KOHCTPYKUUN. 3D-nevatb — ogHa 13 oopM TEXHONOMMIN agaANTUBHOIO NpPo-
N3BOACTBA, rAe TpexXMepHbIi O6BLEKT cOo3A4aeTca NyTeM HaNoOXeHWs nocrneaoBaTefibHbIX CNoeB
mMaTepuana (nevaTb, BblpaljuBaHue) no AaHHbIM UmMdpoBon mogenu. lNevaTb ocyuiecTBnsaeTcs
cneumanbHbiM ycTpocTBOM — 3D-npuHTepoM. Co3gaHme obbekTa NPoOUCXoanT nyTem nocneno-
BaTeNbHOr0 HanoOXeHUs NnacTM4eckoro martepuana.

3D-npuHTEpsbI, Kak NpaBuno, beicTpee, 6onee AOCTYMNHbIE U NPOCTbIE B MUCMOMb30BaHWUMU, YEM
apyroe obopynoBaHue onst TEXHONOrMmM agauTuBHONO npomseoactea. 3D-npuHTepsbl NpeanaratoT
BO3MOXHOCTb MevaTtn getanen u3 HeCcKoNbKUX MaTepuarnos MU C PasnNnYHbIMU MEXaHUYECKUMU 1
dU3nMYeCKMMM CBOMCTBaAMU NPU OAHOM NpoLecce neyvaTu.

3D-nevatb no3BonseT npeobpasoBbiBaTb Mogenu, nonyyeHHole B CAD-cuctemax, B roto-
Bble nsgenusi. B peanbHbix ycrnosusix npouecc 3D-neyatn TpebyeT npegsapuTenbHON NogroTos-
Kv 1 nocnegytoLler 06paboTkn HanevaTaHHbIX AeTanen Ans JOCTMKEeHUA Tpebyemoro KavyecTBa.

lMpoaHanuanpoBaHbl OCHOBHbIE TUMbl U NPUHLUMMBLI paboTbl 3D-NPUHTEPOB M TEXHOMOMU
TPEeXMepHoOW nevyaTn BEeTOHHbIX KOHCTPYKUUIA. MNpoaHanuampoBaHbl KOHCTPYKUUA U NPUHLMN pa-
60T1bl NnabopaTtopHoro 3D-npuHTEpa.

© A K. Shreyber, 2021
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Abstract. The purpose of the article is to substantiate
the expediency of using coping strategies to prevent
professional burnout syndrome and increase the labor
motivation of middle managers. The objectives of the study
are to determine the role and place of coping strategies in
increasing the motivation for work, as well as the prospects
for their use as measures to prevent and overcome the
syndrome of professional burnout. The research hypothesis
is as follows: coping strategies are one of the methods of
increasing the work motivation of managers with professional
burnout syndrome. Analytical research methods were used
in the work. As a result of the study, the expediency of using
coping strategies to increase the level of labor motivation
of managers of competitive enterprises with professional
burnout syndrome has been substantiated.

The beginning of the 21st century can be characterized by a new leap in business
modernization caused by the emergence of new generation digital technologies [1]. The digital
transformation of the personnel management system and the modernization of labor
organization models are placing ever higher demands on the managers and personnel of
competitive enterprises. Against this background, the issues of demotivation and professional
burnout become more relevant than ever, since these phenomena directly affect the dynamics
of business development, leading to economic losses [2].

As a rule, employees of such professions as doctors, teachers, employees of the Federal
Penitentiary Service, police officers, sales managers, as well as heads of different management
levels feel especially emotional exhaustion. One of the key problems faced by representatives
of these professions is the high emotional load that arises in the process of performing official
duties. Despite the fact that many works have been written about the syndrome of professional
burnout as a state of emotional exhaustion resulting from chronic stress since the seventies of
the last century, the issue of the effectiveness of measures to prevent it is still controversial.

To date, the issue related to the effectiveness of using coping strategies has not been
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Recommended coping strategies

/\

| Coping strategies aimed at correcting ] Coping strategies aimed at team
personality traits relationships

—» Individual coaching N Team building trainings

— Professional development trainings N Business communication trainings

— Burnout trainings —> Stress resistance training sessions

—» Stress relief techniques > Team coaching

Fig. 1. Recommended coping strategies in the prevention and overcoming of the syndrome
of professional burnout of managers

sufficiently studied. Currently, coping as a form of overcoming is used in different aspects
and contexts, but its psychological purpose is the ability to adapt to the situation and build
overcoming behavior. According to a number of authors, coping is a dynamic process that is
subject to constant transformations. The dynamics of coping is directly related to the issue of
building one or another predictive behavior of employees in a stressful situation [3].

Applying the right coping strategies can help burnout managers learn to master the situation
or mitigate its negative impact. Taking into account the specifics of the work of middle managers,
we propose in this article to consider two groups of coping strategies, one of which is aimed at
correcting personal characteristics, the other is aimed at relationships in the team (Fig. 1).

We give a brief description of the strategies presented in the figure. Individual coaching is
designed to solve problems related to the development of managerial competencies and the
transformation of thinking [4]. As a result of using this strategy, the leader will be able to learn
how to overcome personal limitations that prevent the development of constructive relationships,
develop leadership skills, reveal their potentialities related to managerial activities, maintain a
high level of work motivation and learn the skills of effective conflict management. Professional
and personal development training sessions contribute to the disclosure of professional skills of
a manager, to improve the individual qualities of a leader. As a result of training, managers will
be able to consolidate the skills of mastering managerial competencies, master the techniques
of effective leadership, form and consolidate their positive image, learn to competently and
effectively set achievable goals for themselves and the team, as well as use the knowledge
gained to solve organizational problems. Trainings on overcoming the syndrome of professional
burnout are necessary to get acquainted with the concept of “burnout”, its causes, stages,
consequences and methods of prevention, as well as to find ways to counteract emotional
exhaustion. As a result of training, managers will be able to identify the factors influencing
the formation of professional burnout syndrome, learn to use correction programs to activate
personal resource states. The final coping strategy in the first group is aimed at overcoming
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stressful situations. The main goal of stress relief techniques is to master stress management
skills, instant stress relief techniques, and emotional self-regulation. The result of using this
strategy can be the development of an algorithm for working with negative emotions.

The second group of strategies includes a series of trainings and team coaching. Thus,
team building trainings are designed to increase loyalty, reduce the level of tension in the team
and improve relationships with colleagues and subordinates. As a result of training, managers
will master the skills of solving non-standard situations, learn how to correctly distribute informal
roles in a team, and manage organizational and interpersonal conflicts. Business communication
trainings are used to develop communication competencies and master the skills of effective
business communication. As a result, managers will learn to develop tactics focused on
achieving compromise and cooperation, make the right management decisions, master various
communication styles, learn to build an atmosphere of trust in business interactions, gain skills
in resisting manipulation, working with objections, public speaking and self-presentation, and
increase confidence in itself. Stress resistance training sessions are necessary to increase the
adaptive capacity to minimize stressful effects on work motivation and professional activity.
As a result, the leaders and teams with which they manage, master the techniques of self-
regulation, gain knowledge about the mechanism of stress management, master the skills of
confident behavior in stressful situations. The use of team coaching will allow you to build an
effective dialogue between different levels of management, consolidate corporate values and
development priorities, and better understand the motivational sphere of employees.

In conclusion, we note that the groups of coping strategies considered in this article
cannot be called exhaustive. Our task was to show the possibility of using this approach in
the prevention and overcoming of the syndrome of professional burnout of managers in order
to increase their work motivation, since these two concepts are closely interconnected with
each other. The choice of a specific coping strategy depends on the results of the study of the
presence of the professional burnout syndrome, the category of employees subject to it and the
styles of interaction between managers and the team.
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KonuHr-ctpaTernm Kkak Metoq noBbIlWeHUA MOTUBaLUKU TPYAOBOW AeATENbHOCTU
pykoBoguTenen ¢ CUHAPOMOM NPod)eCCUOHaNbLHOro BbIropaHus

O.B. Maeatcknx, H.H. MNywwuHa, A.WN. TposiHckaa, H.H. XaputoHoBa
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HUS1; XPOHUYECKUIA CTPECC; AMOLIMOHANBHOE UCTOLLEHNME.

AHHoTauus. Llenb ctatbm — obBOCHOBaHWE LENecoobpasHOCTM UCMONb30BaHUSI KOMUHI-
cTpaTernii Ans npounakTMKM CUHAPOMA NPOdeCCMOHaNbHOrO BbIrOPaHUs 1 NOBLILWEHUS TPY-
[I0BO MOTMBaLMM pyKoBoOAUTENen cpeaHero 3BeHa. 3agadyn UccrnegoBaHus 3akniovaroTcs B
onpeaeneHnuy ponm n Mecta KOnuHr-cTpaTeruii B NoBbILEHUM MOTMBaLMK TPYOOBOW AesATENbHO-
CTW, a TaKKe NepcrneKkTUBax Ux UCMONb30BaHNS B KayecTBe Mep NPOdUIaKTUKLA U NPEeOaoNeHNs
CcMHApOMa npodeccuoHarnbHOro BbiropaHus. MMnoTesa nccneaoBaHuUs: KOMUHM-cTpaTernm npea-
CTaBnstoT coboN oaMH M3 METOAOB MOBLILLEHUS TPYAOBOW MOTUBALMU PYKOBOAUTENEWN C CUH-
APOMOM NPOGECCUOHANBHOMO BbiropaHus. B paboTe Mcrnonb3oBaHbl aHanMTUYecKne MeToAbl
nccneposaHusl. B pesynsrate nccrnegoBaHusi 060CHOBaHa Lieniecoobpa3HOCTb UCMONb30BaHUS
KOMUHr-cTaTernin Ans NoBbILLEHUS YPOBHA MOTUBAaLMM TPYAOBON AEATENBHOCTM PYKOBOAMUTENEN
KOHKYPEHTOYCTOMYMBLIX NPeanpusTUiA ¢ CUHAPOMOM NPOeCCMOHANbHOIO BbIrOpaHus.

© 0.B. Glavatskikh, N.N. Pushina, A.l. Troyanskaya, N.N. Kharitonova, 2021
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