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APPLIED PEDAGOGY AND PSYCHOLOGY

competence of secondary school students when teaching a foreign
language

Balakishiyeva Vefa Tofik kyzy
Mingechevir State University

Abstract. The conducted theoretical and empirical research as a whole confirmed the validity of the hypothesis put
forward and proved the effectiveness of the developed pedagogical model of the formation of media competence of secondary
school students when teaching a foreign language.

As a result, the following conclusions were made:

The media competence of secondary school students in teaching a foreign language is the ability for critical
comprehension, creative analysis and creative activity during contact, processing and creation of educational media products,
that is, possession of operational knowledge in the field of using media in teaching and the desire to update them. The structure
of a student's media competence includes a set of professional, media and creative competencies.

The media competence of the media competence of secondary school students in teaching a foreign language is formed
according to the threshold, basic and functional levels of development. The criteria for achieving the functional level of media
competence are the effective use of the conceptual apparatus of media education in practice; the ability to mentally evaluate
the effectiveness of using ready-made media objects in training and to design media products, developing personal media
creativity.

Formation of media competence of secondary school students in teaching a foreign language is effective in a multimedia
educational environment created by a teacher. MES is understood as system of the educational information space of a modern
school, constructed by a teacher from educational media products. In a multimedia educational environment, students are
immersed in creative constructive activity, which is a combination of analytical, search, design and creative-modeling
activities.

Keywords: competence-based, secondary school students, technological and didactic, structural components,
activity, teaching a foreign language, communication technologies, axiological, teaching a foreign language is a process of
personal.

PeueHzeHT: HukntnHa EneHa CepreesHa - Kangmpoart omnonorn4yecknx Hayk, OOLEHT.
Benywwmin HaydHbIn coTpyagHUK, VIHCTUTYT si3biko3HaHns PAH

The problem of the formation of a student's media competence as a subject of the
educational process is raised by many media educators and can be considered in the context
of the problems of media education, which was reflected in the previous paragraphs. The
implementation of the main dominants of the formation of media competence of secondary
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school students in teaching a foreign language is carried out in the general education system.
Focusing on the development trends of the modern education system, it is necessary to build
a model for the formation of media competence of secondary school students when teaching
a foreign language on the basis of a personality-oriented, competence-based, activity-based
and integrated approaches.

The pedagogical model of the formation of media competence of secondary school
students in teaching a foreign language is a combination of the following blocks: target,
theoretical and methodological, substantive, technological and didactic. The target block
reflects the main guidelines of the process of teaching a foreign language, as a result of which
their media competence will be formed. In the process of working on the theoretical and
methodological block of the model, we analyzed the psychological and pedagogical literature,
considered the methodological approaches that became the basis for further research and
identified the basic principles of the formation of media competence. The study led to
clarification of the essence of the media competence of secondary school students in teaching
a foreign language and the identification of its components. T.K. Guseva [26] identifies the
following components of the formation of competence: value-orientational, content-based,
technological and professional-personal. The researcher especially notes the active formation
of content and technological components, in which a literary text is considered as an aesthetic
object. From the point of view of M.G. Muzafarova [102], the development of competence is
accompanied by the development of the teacher's personality in pedagogical practice. The
idea of the media competence of secondary school students in teaching a foreign language is
in the plane of the development of personal professional qualities of a teacher and is able to
be realized in practice in an indirect way, which complicates the analysis of the productivity
and degree of creativity of the subject results of educational activities. We believe that modern
socio-economic conditions make it necessary to move to a new level of methodological,
substantive and organizational activity of a foreign language teacher, and to consider it in the
process of students' work with media texts. Thus, we identified the need to create a program
"In the media world of the English language", the content and structure of which is reflected
in the content block of the pedagogical model.

The means of forming the media competence of secondary school students in teaching
a foreign language is the construction of a multimedia educational environment as a
subsystem of the information educational space of a modern school, constructed by a foreign
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language teacher from audio, video, text-graphic and artistic media texts for educational
purposes using information and communication technologies. The stages of creating a
multimedia educational environment, the types of teacher's activities, as well as the forms,
methods and technologies of conducting classes with students in the process of teaching a
foreign language are reflected in the content of the technological block of the pedagogical
model of the formation of media competence. Based on the research of A.V. Fedorov [86], we
can determine the stages of the formation of media competence of secondary school students
when teaching a foreign language:

1. Propedeutic - awareness and justification of the need to use media texts in teaching
a foreign language. It is accompanied by the formation and development of a semantic form
of media creativity in the process of acquainting students with the features of structural
components, conceptual apparatus and features of media images of the finished media object.
We believe that the main areas of work of students with a teacher at this stage should take the
form of a dialogue between them, a polylogue between students, an oral or written analysis of
the finished media text from the point of view of the personal experience of each student
individually.

2. Axiological - a stage aimed at finding and processing material that will be used in the
development of an educational media text. It is accompanied by the development of the
perceptual form of media creativity in the process of "living" during the educational practice
of the finished media text. This stage implies the development of students' ability to identify
and argue the positive and negative features of the educational media text. At this stage, the
teacher must develop in students the ability to identify ways to enhance the educational effect
laid down by the author of the media product. We believe that this result is achieved as a result
of the training form of the lesson.

3. Design - the stage of determining the structure of the educational environment, the
principle of its construction (hypertext, branching, linear arrangement of the material, etc.) and
analysis of the correspondence of the content of the material to the selected structure.
Successful completion of this stage largely depends on the degree of development of the
semantic and perceptual forms of media creativity, as well as a sufficient level of knowledge
and skills in using new media. At this stage, the student must develop a sufficiently high level
of media competence. We believe that the most successful form of conducting a lesson in this
case is individual creative activity to create a layout for future media texts.
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4. Activity - the stage of creating media texts, which forms a space for students'
creativity. It is distinguished by the development of an initiative form of media creativity in the
process of educational activities of students. This stage is distinguished by a high degree of
openness of the creative potential of the student's personality. A prerequisite for the
successful development of a student's media creativity at this stage is that they have the skills
and abilities to work in the MES, created by the teacher and by means of information and
communication technologies.

5. Analytical - it is advisable to divide this stage into two components. First, on the
component of analyzing the practical effectiveness of the media text created by the teacher
and checking the validity of the results. At this stage, it is most effective to organize an active
educational space using play, dialogue, training methods in order to include students in the
sphere of mutual assessment and mutual analysis. Secondly, on the component of the analysis
of the theoretical efficiency of the created media objects. At this stage, various modern means
of monitoring the educational process can be used. Obviously, this stage repeats in its form
and meaning the actions of the propaedeutic and axiological stages, only the objects of
research are no longer others, but their own media texts.

During the training of a foreign language in a general education school, it is impossible
to fully form the media competence of students due to the lack of the necessary time, the need
to achieve a sufficient level of their media creativity, media literacy and skills in working with
new media. This means, first of all, it is necessary to develop a universal sequence of actions,
following which, the student can independently, in the process of his educational activity,
effectively increase the level of media competence. We believe that the criterion for the
formation of media competence in general can be considered the student's creative self-
realization in various forms of media creativity. IN AND. Andreev [3] understands the integral
quality of a personality by creative self-realization, which characterizes the effectiveness of the
manifestation of positive motivations, individual and creative abilities in the process of solving
cognitive tasks. L.N. Makarova and L.S. Podymova [63] consider this phenomenon as a degree
of personality development, manifested in independence, initiative, ability for self-
development and self-improvement. Based on the above, we can define the creative self-
realization of a student in teaching a foreign language as a phenomenon of translation of
personal experience into pedagogical practice in the process of creating educational media
resources using multimedia technologies, accompanied by self-expression, self-reflection,

International journal of Professional Science
Ne6-2021


https://creativecommons.org/licenses/by/4.0/deed.ru|

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru|

self-control and a high level of motivation. We consider the achievement of a high level of
copper to be the main indicator of the creative self-realization of the personality of students
The formation of the media competence of secondary school students in teaching a foreign
language is ensured through the broadcast of their activities in the MOS, created by the
teacher using cloud services. The concept of "cloud" is quite multifaceted, it can be
understood as the entire Internet, however, more precisely, cloud technologies and services
can be defined as a set of resources provided by the Internet. Documents created by means
of cloud services are saved in the "cloud" on specially allocated pages and are not reflected
in the operating system space of the interactive device. To refer to a specific page with a
created document, you must go to the corresponding address assigned to the document when
it was created. Cloud technologies and Google services allow you not only to work with
applications, but also to create your own sites, blogs, and then post any information on them.
Thanks to this, the teacher in the process of working with cloud services has the opportunity
to create an integrated multimedia educational space for students, constructed from various
media texts.

Today, the use of individual digital educational resources (CER) and electronic
educational resources (EER) of remote access is no longer effective enough, and does not
bring scientific, methodological and didactic novelty into the educational process. It is
necessary to ensure their integration into electronic educational environments, the purpose of
which is to form an effective educational space for a lesson, a cycle of classes or the entire
course of the "Foreign Language" academic discipline. We believe that the main principle of
building the unit elements of such an environment is multimedia, therefore, it can be defined
as a multimedia educational environment (MES). It should be noted that the concepts of
"educational environment" and "educational space" are often interchanged, and so far have
not been included in pedagogical encyclopedic dictionaries, regulations and monographs
devoted to the analysis of the conceptual apparatus in pedagogy and psychology.

The concept of "educational space" is revealed in the works of B.L. Wolfson [16], who
understands the educational space as the totality of all educational and educational
institutions, scientific and methodological centers and educational organizations. S.V. lvanova
[40] notes that the educational space is a set of relations between the object world and the
formation of subjects that create and fill it. At the same time, the educational environment is a
formative part of the educational space, and includes pedagogical conditions, situations, a
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system of relations between the subjects of education. V.A. Starodubtsev [82] argues that the
educational environment is a system of conditions for the formation of a personality and the
possibilities of its development, expressed in a spatial-objective environment. According to
the researcher, in order to build an environment in the context of learning, it is optimal to create
subject software and didactic complexes using information and communication technologies.
V.V. Gura [24] notes that training using information and communication technologies should
be carried out on the basis of a transition to the development of "information and educational
environments" based on the diversity of media. I.V. Chelysheva [90] consider the media
environment as an integrative cognitive structure that combines various media components.
I.LA. Fateeva [84] understands the media educational environment as a set of technical,
pedagogical, social and other conditions in which media educational activities take place. E.
D. Nelunova [69] understands MES as an educational and informational environment where
students and teachers interact with the outside world through open intelligent systems (the
Internet, educational information environments - training systems for creating Internet
projects, distance learning courses, etc. .), which are largely based on multimedia technology.
A.V. Popova [128] notes that MOS, combining sound images and animation into a single
whole, becomes a multifunctional teaching tool and argues that an effective way of teaching
in MOS is the use of hypertext, which includes sound and visual images.

In our opinion, MOS can be defined as a universal developing educational space,
constructed by a teacher from media texts for educational and artistic purposes. Based on
this, it can be argued that a teacher with professional competence, media competence and a
high level of media creativity will be able to independently create a multimedia space in the
lesson. Therefore, the teacher is faced with an important task to identify the pedagogical
conditions for the formation of media competence and media creativity among secondary
school students in the media sphere of teaching a foreign language. Creation of MES by a
teacher by means of cloud technologies allows not only to optimize educational activities, but
also to more effectively monitor and manage the quality of the educational process and the
formation of media competence of secondary school students in teaching a foreign language.
Having summarized the ideas of domestic scientists on the creation of MES, we will move on
to the model of the formation of media competence of students of a general education school
when teaching a foreign language. At the heart of the construction of a pedagogical model of
the formation of media competence of secondary school students when teaching a foreign
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language is the assumption that the creation of a MES by a teacher by means of multimedia
contributes to the effective formation of media competence of secondary school students
when teaching a foreign language. We have developed a proprietary program "In the media
world of the English language", which is focused on testing the pedagogical conditions for the
formation of media competence of secondary school students in teaching a foreign language.
In our opinion, the main tasks of modeling the educational media space of teaching a foreign
language can be considered: generalization and systematization of modern achievements of
media education as a branch of pedagogical science; study of modern pedagogical
technologies for creating educational media texts; mastering new media when creating MOS
using media texts; assimilation of the legal and aesthetic features of the use of media texts in
educational activities.

Based on the foregoing, the most effective approaches for the formation of media
competence of secondary school students when teaching a foreign language are systemic,
activity-oriented, personality-oriented, competence-based, and integrated. As part of the
implementation of a personality-oriented approach in foreign language lessons, a space is
created for the creative self-realization of each student, the interpretation of personal
experience and pedagogical ideas by means of cloud services and multimedia technologies.
The practical modules of the program "In the English language media world" provide for work
aimed at the formation of media and creative competencies, which implements a competence-
based approach to the implementation of activities in the educational space. The entire
program is focused on the implementation of the activity component of education, and is
expressed in the practice-oriented focus of the entire course "In the media world of the English
language", a certain number of theoretical modules and their interchangeability. Taking into
account the peculiarities of constructing the MES of teaching a foreign language, we assume
that the pedagogical conditions for the formation of media competence of students of a
general education school when teaching a foreign language are: taking into account the
individual level of formation of media competence and individual characteristics of the student
(age, personality, etc.); modeling of independent work in various types of educational activities
(analytical, search, design, creative); creative design of a media product and its use in the
MOS; ensuring cooperation between teacher and student in the process of working on various
media art forms (art project, film, video clip, collage, etc.).

In the process of implementing the course program, it is supposed to use traditional and
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innovative teaching methods (verbal, interactive, visual, game, project) in individual, interactive
and group forms of work. Teaching a foreign language is based on modular learning
technology, multimedia technologies within the framework of project activities. Monitoring of
the quality of the created media product in the process of teaching a foreign language and the
effectiveness of MES for the formation of media competence of secondary school students in
teaching a foreign language is carried out after each module of the program in order to obtain
objective results. The monitoring content reflects the main directions: assessing the
effectiveness of the created media product, studying the process of student's personal
development and assessing the adaptability of learning outcomes.

When creating a pedagogical model of the formation of media competence of secondary
school students in teaching a foreign language, we relied on the aesthetic and practical theory
of media education, the theory of the development of "critical thinking" presented in the works
of D. Buckingham [180], M. McLuhan [94], L. Masterman [ 190], Yu.M. Rabinovich [137], Yu.N.
Usova [154], N.F. Khilko [163] and others. This model contains five main blocks: target,
methodological, substantive, technological and diagnostic (Figure 1).

The target block defines the benchmarks for the implementation of the model, aimed at
the formation of media competence of secondary school students in teaching a foreign
language.

The methodological block contains methodological approaches, theories of media
education (aesthetic, practical, the theory of “critical. In the process of immersion in these
forms of activity, the student searches for and structure media texts at the propedeutic stage
of the formation of media competence; selects the variety of media products in the MOS and
its structure at the analytical stage; immerses himself in the process of modeling and creating
his own media texts at the design stage; carries out activities in the IOC through the created
media texts at the activity stage and performs approbation of media products in the IOC at
the analytical stage of the development of media competence. The diagnostic block, which
includes methods for diagnosing the formation and development of media competence
(analysis of statistical results using the Student's t-test [148], the SAN methodology of VA
Doskin, NA Lavrent'ev, VB Sharai and MP Miroshnikov [ 47], the method of M. Rokich [140]
"Value orientations", the method of AS Lachins [64] "Flexibility of thinking", the test of E.P.
llyin [64] "Creativity", testing for the effectiveness of the the methodology of AD Ishkov and
NG Miloradova [67], P. Honny and A. Memford [164]) allow you to check the indicators,
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diagnose the indicators of the following criteria: motivational-value, cognitive, activity.
Depending on the formation of indicators, the following levels can be distinguished: low,
medium, high. Thus, the formation of media competence of secondary school students in
teaching a foreign language contains levels, criteria and indicators of the formation of media
competence. This block is built in accordance with the goals and objectives of the model and
reflects the features of monitoring the educational process (questioning and assessing the
adaptability of the learning process; testing to assess the effectiveness of the MES created by
the teacher; modeling the educational situation, which allows you to assess the degree of
validity of the created resource).

Thus, the presented pedagogical model should ensure the formation of media
competence of secondary school students when teaching a foreign language, the results of
testing which will be presented in the second chapter. Formation of media competence of
secondary school students in teaching a foreign language is a process of personal,
professional and creative cooperation between students and teachers.
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KysHeuosa M.H.,

KaHgnpaT 6uonornyecknx Hayk, OOUeHT Kadegpbl 61oaorum n xmmum
YNbAHOBCKOrO rocy4apCTBEHHOIO Nefarorm4eckoro yHuBepcuTeTa
um. N.H. YnbsaHoBa, r. YnbssHOBCK

LLlypkuHa M.A.

MaruncTpaHT Y NbSIHOBCKOro rocyAapCTBEHHOro negarorm4eckoro
yHuBepcuteTa um. VI.H. YneaHoBa, r. Y neaHOBCK

Abstract. Design methods of activity in biology are aimed at introducing students to active learning, the development
of educational and cognitive skills and abilities, and the better assimilation of educational material in biology. In this case, the
Bonsai Plant Cultivation project allows you to understand in detail a little-studied topic in the field of botany.

This article discusses the recommended species and varieties of plants, their main characteristics that you need to pay
attention to to create a bonsai. In the course of this study, it was found that the most suitable species for the formation of
plants in the bonsai style of those considered were the following: poplar brachychiton, indoor pomegranate, laurel tree,
paniculata muraya, Indian tamarind.

Keywords: bonsai, method of growing bonsai, design and research activities, research work, indoor plants, poplar
brachychiton, indoor pomegranate, laurel tree, muraya paniculata, Indian tamarind.

Annomayusa. Ilpoexmmvie cnocobsl Oesmeavrocmu 6 0Ouosoeun HanpabieHvl Ha NpuobujeHUe YHAWUXCA K
axmubromy obyuenu1o, pasbumuio yuedHo-nosHabamesbHulx YMeHUn u HaBbiko8, ryuuiemy ycBoeHuo yuedbHo20 Mamepuala
no buosoeuu. B dannom cayuae npoexm «Buipawjubanue pacmenuti 8 cmuie boncaii» nosboasem nodpodHo pasobpamocs 6
masousyqenHon meme 6 obaacmu bomanuxu.

B Oannott cmamve paccmampubaiomcs pexkomenoyemvie Budbl 1 copma pacmenutl, ux oCHOBHble XApakmepucmuxu, Ha
Komopble Heobxo0umo odpamums Brumarue 047 co30anus boxcail. B xode dannoeo uccredobanus 0vi10 Ycmanobaeno, umo
camviMu 100x00AuwUMU Budamu 045 popmupoBanus pacmenuil 6 cmuie GOHCAT U3 PACCMOMPEHHbIX 0KA3AAUCL CAeOYIoujUe:
Opaxuxumon monoaebuiil, 2panam KoMHamuuiil, 1a6poboe depebo, Mypaia Memesvuamas, MAMAPUHO UHOUTLCKUT.
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KatoueBoie caoba: boucan, memoduka Bvipawubanus 0oHcat, npoekmuo-ucciedobamessckas OesmesbHOCHY,
HayuHo-uccaedoBamensckas papoma, KOMHAMHble paceHus, OpaxuxumoH monoaebuitl, epanam KOMHAmMHbii, 1abpoBoe
depefo, Mypaiia Memessuamas, MamMapuHo UHOUTICKUIL.

PeueHseHT: byxapuHa VipnHa JleoHnpoBHa - [JoKTop Bronormyecknx Hayk, npodeccop.
Mo4eTHbIN paboTHUK chepbl 0bpasoBaHnsa Poccuinckon ®egepaunn. re0y BO
«YOMYPTCKUIN rocydapCTBEHHbIN YHUBEPCUTET», ANPEKTOP VIHCTUTYTa rpa)KgaHCKON 3aLUmThbl

Llenbto  Hawero  wuccnegoBaHna  SBNSETCA  MNOBbIWEHWE  Nefarornyeckom
9(P(PEKTUBHOCTN BHEYPOYHON U KNACCHO-YPO4YHOMN (POpMbl OByHeHUSs C NPUMEHEHNEM
NPOEKTHbIX CNOCOB0B AEATENBHOCTY NO Buonoruu.

Micxops n3a aTtoro ogHa u3 3afad MccnepoBaHus — udydeHne 6nonorun mns3bpaHHbIX
BWOOB pacTeHU ONa NCNOMb30BaHUS UX yYEHMKaMN B NPOeKTe «BblipaluBaHne pacteHnin B
cTune 6oHcam».

BOoNbWKWHCTBO nOgen cyuTaroT, YTO OOHCalM — M3Ha4YanbHO KapsIMKOBOE AEPEBO.
Heobxooumo nub NocesTb cemMeHa faHHoro obpasua, 1 N3 Hero BblPacTUT MUHUATIOPHOE
pacTteHne. Ha camom gene aT1o He Tak [1].

O6bl4HO AaNna  BblpawmBaHMa OOHcCa MCMNONb30BanNn OMKOPACTyLWME pacTeHus,
npovspacralowme B cagy, WM B ropHbIX panoHax, rge nog genctBnemM HebnaronpusiTHbIX
KIIMMaTUYECKNX YCNTOBUIA OHN CTAHOBUINCH YHUKANbHbLIMU.

B 3aBMCMMOCTM OT YCNOBUA COOEPXXaHUSA, onpefensemMblX MECTHbIMU YCNOBUSIMMU,
JanbHenwee BblpalyBaHue nNpomcxoamno nmbo Ha ynuue, nmbo B nomewieHnun. B nepsom
cnyyae — 9TO OepeBbsA AN YMEPEHHOro U XONOAHOrO KanmmaTta CO CMEHON ce30HoB. Bo
BTOPOM — KOMHATHblE pPacTeHMsI POOOM U3 >XapKUX CTpaH, rae OTCYTCTBYHOT nepenabl
Temnepartyp [4].

B Haluem npoekTe cambiM Ba>KHbIM BOMPOCOM SIBNISIETCA BbIOOP pacTeEHUs, U3 KOTOPOro
nccneposartefle AO/MMKEH cCAenatb ero ManeHbKyk Konuio. Mbl npegnaraeM HECKOSbKO
Ba)KHbIX XapaKTepUCTUK, Ha KOTOpble crefyeT obpaTtuTb BHMMaHWE MNpu pelleHnn 3TOn
3apayn.

1. Npexpe Bcero, aTo A0/MKHO BbITb AepeBAHNCTOe pacTeHne. CneunannucTbl COBETYET
BblbMpaTb XBOWHbIE, IMCTBEHHbIE, KPACMBOLBETYLLNE N MSIOA0BbLIE OEPEBLSA, KYCTAPHUKN UK
nnaHbl. Hanbonbluee npeanoyTeHne ANOHCKME MacTepa OTAAT PACTEHUAM XBOWMHbIX MOPOL.
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OpHMM 13 cambiX MNONYASPHbIX PACTEHW, UCMNOJSb3YEMbIX AN BblpawmBaHus 6GOHcanm —
MOXOKEBENbHUK  (Juniperus prostratag). OH MeQNeHHO pacTeT, BbIHOCAMB, U MNPEKPacHO
nogxoaunt ans (opMMPOBaHUS MNPaKTUyYeckn mboro ctuna 6oHcanm [2]. B Hay4Ho-
nccneposartesibCKon paboTe 3a 3-5 NeT Hy>)KHOrO pesdynbTara YY4EHNKN MOTYT HE MOMY4YnUTb He
TOJIbKO 13-3a MeJIeHHOro poCTa 3TOr0 PacTeHWs:, HO 1 U3-3a ero rméenun npu He cobraeHNN
YCJIOBUIA COAEP>KaHUA: BbICOKOW TeMneparypbl 3UMOIA, OTCYTCTBUS ONPbLICKNBAHUSA B XXapKue
OHN, He coBNoadeHNsT ero pacnosioXXeHUs No CTopoHam ceeTa u T.n. MNMoatomy nyywe 6paTb
MeHee NPUXOT/IMBblE NOPOObl EePEBLEB N KYCTaPHUKOB.

2. BTOpbIM BaXXKHbIM NPpU3HaKoM ans nogdéopa Hy>XHOro o6bekTa nccnegoBaHnin MOXKHO
HasBaTb HanM4yne MWHNATIOPHOCTWU: MESIKME JINCTbS WM XBOWHKWN, HEKPYMHbIE LUBETKU W
nnoabl. Mpn aTOM pacTteHne AO/MKHO xopowo BeTBUTbCSA [1]. KOHeYHOo, aTo MOoryT 6biTb
npeacTaBUTENN XBOWHbBIX MOPOA, KOTOPbIE YKasblBaloT B nutepatype: kegp Heopapa (Cedrus
deodara), enb (Picea smithiana), nuxta (Abies pindru), kpuntoMepusa snoHckasa (Cryptomeria
Japonica), "Horga HekoTopble BUApl kunapuca (Cupressus) v Tuc (Taxus). CocHa (Pinus) Toxe
NCnosb3yeTcs B kayecTse 6oHcan. 3HaroLme Mmactepa COBETYIOT UCMOb30BaTh B 3TUX LENsX
Hanbonee Kpacusble ee B/UAbl. Hanpumep: cocHa rmmananckas (B rnyyke Ao NSty XBOWHOK),
cocHa TyH6epra (B nyyke no gBe XBOWHKU TEMHO-3€MIEHOr0 LUBeTa, B ANOHMM N3BECTHA Nog,
Ha3BaHWEeM 4YepHas CocHa), cocHa XKepappga (B ny4yke no Tpu XBOVHKW, OJIHHOW OT NSTU A0
OecsaTn cMm), cocHa Kasuns (B nyyke Tpu XBOMHKK) [2]. HO acCOPTUMEHT HawmnX LBETOYHbIX
MarasuHOB He Ha CTONbKO 6oraT B HacTosllee Bpems. [1oaTomMy cnenyeT nomckartb OObEKTbI
AN BblpawmBaHnsa 60Hcanm cpeamn NMCTBEHHbIX NOPoL,. BOT HEKOTOPbIE N3 HUX.

Buabl n copta n3 poga dukyc (Ficus) cemeinctaa TyToBble. OHN O4eHb BbICTPO PacTyT,
K TOMY >K€ BbIHOC/IMBbI 1 N3 HUX MOXXHO chopMmpoBatb Ntobyto hopmy. Camblii NONynspHbIn
Bug — ukyc benpxkamuHa (Ficus benjamina). Y Hero Hebonbluve NUCTbs, a 0Cobyto
NnpVBeKaTeIbHOCTb CO3AalT COLBETUSA, HAa3blBAEMbIE CUKOHUAMU NN duramu, OpaHXXeBoro
useta. Ho y aTux pacteHuin eCTb OAVH HEOOCTATOK — OHW AOCTaTO4HO TPYAHO MoALatoTCs
YMEHbLLEHMIO B pa3mepe [2]. A Takxe: (PMKyC BOaBneHHbln (F. microcarpa) — ¢ HeKPYnHbIMU
NICTBAMU, TEPSET HWKHUE BETBU; (DUKYC 3eneHoBatblin (F. virens) — OGbICTPO BETBUTCS,
obpasdysa TOJICTble KOPHMW, KOTOPbIE OKa3blBATCA Hag MOBEPXHOCTbID MO4BbI (6narogaps
9TOMY pacTeHue BbIrNSAUT HAMHOIO APEBHEE, YEM eCTb Ha CaMOM fene); PUKyc 6eHranbCKuii
(F. benghalensis) — GbICTPO MOSABASATCA HaA3eMHble KOPHMW, ObICTPO pacTeT, 3aHuMas
ObonbLyo naowaab, KPoMe 3TOro, JINCTbA Y HEro CO BPEMEHEM YMeHbLUaloTCA (B
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nocnegyowem bnarogapsa 9TOMy M3 OAHHOMO pacTEHUs MOXKHO Mnonyyutb GoHcanm nroboin
dopwmbl) [2].

N3 nuctBeHHbIXx nopopn: TamapuHg wHpouinckui (Tamarind indica) w3 cemencTsa
Lle3anbnuHumesble. Y 9TOro pacteHnsa 6bICTPO paspactatoTCca NOBEPXHOCTHbIE KOPHW, MPAMOW
CcTBOJ, haKTypHasi Kopa, NUCTbs Hebonblune, BETBU MNpMOBpETanT Kpacueyto Gopmy B
npouecce pocta. [103ToMy 13 3TOr0 PacTEHNA MOXHO C NIEFKOCTLIO MOYYUTb 3aKPYrNEHHYIO
hopMy BEPXYLLKM pacTEHNS N OPUrMHanbHbI GoHcawn [2].

Xypma BocTouHas (Diospyros kaki) n3 cemencrtesa 96eHOBblIE — HEOObLLIOE AEPEBO,
NPeKpacHO NogxoauT ANsa NoNyYeHUs 30HTUYHON (POPMBbI.

'MHKro gByxnonactHon (Gingkgo biloba) n3 cemenctasa MHKroBble — OAMH U3 CaMbIX
OPEBHUX BMAOB Ha 3emsne, gowenuwmx A0 Hawux JHeln. Y Hero BeepHble JIUCTbS,
OTHOCUTENIbHO MeLJ IEHHbIN POCT 1 KPaCcKBbI CTBO.

B nutepaTtype npepgnaraloT U Takue BuAapl, Kak KamdapHbin nasp (Cinnamomum
camphora), pas3nnyHble Bugpl oyba, nebl, 6epesbl, onbxu, rpaba [2].

3. Ecnu BbIGpaHo pacTeHve 13 otaena LiBeTkoBble C KpacuBbiMY LiBETKaMU U NA0AaMu,
TO Hafo 3HaTb, YTO UX LIBETbI N NA0AbI HE YMEHbLUATCA B pa3Mepe Aaxke npu cobaogeHnm
BCEX TEeXHONOrni. NoaToMy cnegyeT BblbupaTb Te PaCTEeHUS, Y KOTOPbIX HEKPYIHbIE LBETLI U
nnoAabl, 4To6bl OHY BblN CON3MEPUMBI C HEOOSIBLLVM OEPEBOM.

M3 uBeTywmx 1M nAoQOHOCAWMX Hambonee pacnpoCTpaHeHbl B KayecTBe OGOHcan
aepesbst ceMenctBa PosouseTHble (Rosaceae). Cpean HUX HacTo MUCMOSBL3YOT cnegytoLwmne
pacTeHus: NePCuK (Prunus persica), KOTOPbIN HAYNHAET LBECTU Nepen, CambiM pacnyCKaHNeEM
NUCTBLEB, CNMBa AaoMalwHasa (Prunus domestica), rpywa anoHckas (Pyrus pyrifolia), mmHpans
(Prunus amygdala). VInorga ncnone3ytoT S6n0H0 necHyto (Malus sylvestris) ¢ 6enbimn nnm
PO30BbIMM LBETKaMW, MAOAOHOCUT MHOMOYUCIIEHHLIMU MENKUMU  KpacHbIMU  S6noKamu;
abpukoc (Prunus armeniaca), y KOTOpPOro BETBM M CTBOJT TEMHO-KOPMYHEBOro LBETa, Ha
KOTOPbIX YETKO 3aMETHbI LBETKM CBET/IO-PO30BOro UBeTa; aukaa rpywa (Pyrus pasha) — eé
LBETKN cOBpaHbl B NMy4Kn Ha poHe b6arpsiHom nnucTBbl; 6ospbIwHKK (Crataegus) - HebonbLuoe
AepeBLE C MHOMOYUCIEHHBIMY MyYKaMu MENKNX apoMaTHbIX 6eSbiX LIBETKOB.

3 cemerictBa MumMo3oBble Hanbosee 4acTo UCMOMb3YTCS A4 BblpawmsaHna 6oHcamn
pasnu4yHble Buabl akaumn: A. dapHe3u (Acacia farnesiana) ¢ HeGONbLUMMU NNCTbSAMU W
MENKUMU >XXeNToBaTbIMU LWapoBUAHbIMU LUBETKaMu, A. JleBkeHa (A. leucophloea) ¢ menknmm
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NINCTOYKaMM C ManeHbKUMN 6neqHo->XenTbiMyi apoMaTHbIMW LBETKaMM, KOpon 6enoro useta
C cepbiMu 1 BypbIMI BKpaNIEHNAMMN.

3 KycTapHUKOB NpeanoYTeHne OoTAaloT Mypare MeTeNb4yaTon, KOTOPYH MHOoraa eue
Ha3bIBaT MUPT Kutanckun (Murraya paniculata) na cemenctea PyToBble. Y 3TOro pacteHus
TEMHO-3€efieHasa NMCTBa N apomMatHble UBeTKU. OHO ngeanbHO noaxogut onst 6oHcan, T.K. ero
NINCTbA C NErKOCTbIO MOXXHO YMEHbLUNTL Brnarofapsi perynapHon cTpuxke [2].

3 cemeinctea Po3ouBeTHble BbIOENAIOT: anBy ThIKBEHHYIO (Chaenomeles lagenaria), y
KOTOPOW LUBETKU C Pa3/IMYHbIMU OTTEHKAMM PO30BOIro U KU3UNbHUK (Cofoneaster) C >enTbiMu
NN KPacHbIMU Srogamu.

3 cemericTBa HaiiHble NCMONB3YIOT KaMenuio, y KOTOPOW MesiKne LBETKN, MPeKpacHO
nogxogsiume Ans BbipalimBaHus 6oHcan.

Kapnukosas c¢opma rpaHata 06blKHOBEHHOro (Punica granatum) w3 cemencrsa
‘paHaToBble TOXe ABNSETCHA XOPOLM MaTepuanom gns 6oHcan, T.K. OH He TpeboBaTesneH B
yxofde. Y Hero spKo-KpacHble MeSfikMe LUBETKW, U3 KOTOPbIX 3aBA3blBAOTCSH HACTOsLLME
MUHNATIOPHbIE FpaHarTbl.

Monouan komouun (Euphorbia splendens) w3 cemeinctea MonoyanHble TOXe
NHTEPEeCEeH B kadyecTBe BOHCaN. Y OAHHOrO pacTeHust Mefikme KpacHble UBETKU, a Ha BETBAX
60/1bLLOE KONMMYECTBO KOJOYEK [2].

JlnaHbl TakXke MOXXHO ucronb3oBaTtb Onisi 6oHcal. MIX 0ocobeHHOCTb 3akto4aeTcs B
TOM, 4YTO QOPMY pacTEHNO MOXHO nMpugaBatb C MNOMOLLBKD MPOBOSIOKA  TOMBKO
HeogpeBecHeBWIMM noberaMm. CambiM MONYNASPHbIM PACTEHMEM Cpean HUX CYUTAEeTCS
oyrensunnesn (Bougainvillea) w3 cemeictBa Ho4euBeTHble, T.K. MpuU BblpalmBaHM OHa
3auBeTaeT A0CTaTO4MHO ObICTPO MpPU XOPOLUEM OCBELUEHMM. HaCTO MCMOMb3YKT TakxXe
XXUMOSIOCTb ANOHCKY0 (Lonicera japonica) w3 cemeinctea >KnmonoctHble. OcobeHHO
a(ppeKTHO OHa BbIrNAANUT B cTune «Kackag» n «[lepeBo, HaBuCLLee Haa cKanom» [2].

4. PacteHne JOMmKHO NMETb ObICTPbIN POCT (KenaTenbHO AaXKe OCEHbIO 1 3UMOI), Tak
KaK Hay4Ho-uccrnegoBaTenbckass paborta orpaHudeHa BPEeMEHHbIMUM paMKamu OT Tpex [0
LIeCTu NeT.

Mol pacnonaranu HECKOMbKNMU pacTEHUAMM, 3a KOTOPbIMU B 3TOM MjiaHe NpOBOANN
HabngeHns. OTo BbINN NONYYEHHbIE N3 CEMSAH Mypalis, TamapuHa, 6paxuxmToH ABYX BUAOB,
cenba n naBp pasHoro sBodpacTta. /I3 KOMHaTHbIX pacTeHuin kadenpbl Guonornm n XMmMmm
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OreQy BO «yalmly wm. W.H. YnbsHoBa» pns HabnogeHuin Obinn BblOpaHbl NaHTaHa,

KOMHAaTHbI rpaHat n ToONCTAHKaA.

Tabnuua 1
Ne HasBaHune pacTteHns MpouncxoxpeHue, LiBeTeHue, KonunyecTtso Cp. npupocTt
n/n BO3pacT, niaogoHoLe 06pe30k npu no6eros 3a 3nMmy
Hue dhopmMmuposaHnn 2021 r./cm
1 BpaxuxmToH KNeHONNCTHbIN CeMmeHHoe, - 0 12
Brachychiton Acerifolius 6 MmecsiLeB
2 BpaxuxmuToH TononesbI CeMmeHHoe, - 3 6,6
Brachychiton Populneus 2 roga
3 'paHaT KOMHaTHbIN CeMmeHHoe, ++ 3 12
Punica granatum Nana 4 ropa
4 JlaBpoBOEe pepeso CeMmeHHogE, - 3 19
Laurus nobilis 4 ropa
5 JlaHTana kamapa CemeHHoe, ++ 5 15,6
Lantana camara 4 ropa
6 Mypaiis meTenbyaTtas CemeHHOe, ++ 4 8,7
Murraya paniculta 3 roga
7 Ceinba sBenukonenHas CemeHHOe, - 0 15
Chorisia speciosa 2 roga
8 TamapuHg, UHAUACKNIA CemeHHoe, - 4 18
Tamarind indica 10 mecsiueB
9 ToncTaHka cepebpucTas BeretatusHoe, | - 3 1
Crassula argentea 2 roga

BpaxmxnuToH KNEHONUCTHbIA CEMEHHOro MPOUCXOXAeHUS Obln BbipalleH Hamn Ons
O6yaywnx paboTt. Ero npopocTkM MMeNn BbICOKME NOKasaTesnn B POCTE 3MMON, Tak Kak OHU
MOJ1I0ble U HAXOANNNCH NPU UCKYCCTBEHHbLIM OCBeLLeHneM. B Bo3pacTe 6 mecsueB y noberos
CchopMMPOBaNOCh XapakTepHOE YTONLWEHHOE OCHOBaHME, HO caM CTebeNb B HACTOALMNA
MOMEHT NMOKa OYeHb TOHOK.

BpaxmxmtoH TONONEBbLIN UMEET XOPOLIO OMOPMIAEHHBIN CTBOA OYTbIIOYHOrO TWNA,
poCT noberoB paBHOMEPEH M 3MMOWN W NETOM, HECKOSIbKO Xy>Xe 3UMOW. 2 pacTeHus
nogsepranncb 06peskun, HO CUIbHOIO BETBMIEHMS B pe3ysibTaTe He HabnNto4anoch.

['paHaT KOMHaTHbIN O4EHb XOPOLLO (DOPMUPYETCS, XOPOLLO BETBUTCS, Nepunoabl pocTta
He NPUYPOYEHbI K Ce30HaM. 2 aepeBua perynsipHo UBETYT N NJI0OOHOCAT.

JlaBpoBO€e fepeBO OT3bIBYMBO Ha 0OPE3Ky, ero nobern BTOPOro nopsiaka OTxXoaaT OT
rNaBHOro CTBOMA MOYTM NEPneHANKYNAPHO N Ha KOHUAxX nocrne obpeskn opMupyroT HOBbIE
nobern Takoro >ke Bnga.
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JlaHTaHa kamapa M3 KpacuBOLBETYLUMX PACTEHUN C ObICTPbIM aKTUBHbIM POCTOM,
NO3TOMY TPYAHO «yrnpasnsemMar. VI3 Heé MOXXHO chopMmnpoBaTh WapoBuaHONn opMbl KYyCT
NN «NOAHATb» €ro 3a cyeT wTamba, HO HacTosiLee 6oHcal chopMMpPoBaTb HE BOSMOXKHO.

Mypainsa meTenbvarTas paBHOMEPHO PACTET HE 3aBUCUMO OT Ce30Ha 1 NOYTU BCE BpeMs
LUBETET 1 3aBA3bIBAET KpacHoOBaTble Nogpl. XOpOoLLO NePeHOCUT 0Bpe3Ky, B pe3ynbTaTe Yero
eé nobern n NNCTbsA XOPOLO (OPMUPYIOTCH, K TOMY XXe OHU CTaHOBATCA Menbye. CTBOMNK
OEePEBbEB UMEET KpacuByo 6enyo Kopy.

Celnba BenukonenHas NMMeeT MOHONOAMANbHbIN POCT U KpacuBble Nasnbyartbie NUCTbS.
Haw ak3emnnsp pacteT MeaNieHHO, TakK Kak MoYTW yTpaTui rfaBHbll KOpeHb. Ero BbicoTa
0K0S10 40 cM, CTBOJ1 B OCHOBaHUM PaBHOMEPHO yTOoJLLaeTCcs.

TamapuHg, VHOUACKUA NONyYeH U3 CeMsiH (PpPyKTa, KyrnneHHoro B marasuHe. Bce 3
pacTeHMs XOPOLLO pas3BuInCb, nepeHecnn y>ke 4 obpeskn. Ocoboe BHUMaHMe NpuBnekarT
nepucTble NNCTbS U COJIOMEHHOO LBeTa CTBOJ1 C BEPTUKAIbHO PACTPECKMBAIOLLENCS KOPOW.
PaboTta ¢ aTum pacTeHnem nokasana, YToO CBEXWe YEepeHKM, MOoslyYeHHble nocne obpesku,
XOPOLLO YKOPEHAOTCA U, BO3MOXXHO, MOIYT MCMNONb30BaTbLCA A5 BblpallBaHusa 6oHcan.

TonctaHka gns akcneprMMeHTa Obina BbipalleHa U3 YepeHka. B nepsbii rog nocagky B
FPYHT Y Hee oTMedancsa MeaJieHHbIN PoCT. B HACTOAWMI MOMEHT CYKKYNEHT pasBusl MOLLHbIN
CTBOJ U FYCTYO KPOHY C MACUCTbIMU NUCTbaMK. Obpallas BHUMaHne Ha 0CO6eHHOCTN POCTa,
MOXHO MNOCOBETOBaTb 3TO pacTteHve Aans 6on5ee npoJoOMKMUTENBHONO MPOEKTa C
MHOMOYMCNEHHbIMM  ObBpe3kamn. Torga MOXHO COopMUPOBAaTb  KMacCUYeCKuin  BuUpg
OpeBoBUOHOro 6oHcai.

BbiBOogbl. Hawun HabnogeHns nokasanu, 4To cambiMy NOAXOAALLMMUN pacTEHNAMU NN
co3gaHua OGoHca M3 paccMmaTpuBaeMblX OKa3anuCb cregylwme Bugbl: OpPaxmxuToH
TOMOSIEBBLIA, rpaHaT KOMHATHbIA, NaBpPOBOE [epeBO, Mypans MeTefibyaTtasi, TamapuHp,
WHOWNACKNIA.

Opyrne BO3MOXHble OObEKTbl OfI8  Hay4YHO-UccnegoBaTeNlbCKux  paboTr C
obyyaloWwmMMCca HaMm He Nojownn K3-3a Cleaylowmx OCOBEHHOCTEN:  CUIbHOro
MOHOMNOAMaNbHOro pocTta (cenba), MegneHHoro pocTa (TONCTAHKA), aKTUBHOIO BETBNEHUS U
ObICTPOro pocTa (naHTtaHa), HeCPOPMNPOBAHHOCTK PacTeHNS (BPaXUXUTOH KIEHONINCTHLIN).
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1. Kangmnpgat dmnocodcknx Hayk, goueHT KybaHCKoro rocygapCTBeHHOro yHuBepcuTeTa
dunsnyeckomn KynbTypbl, cnopTa u Typusma

2. Crapwwuin npenogasatenb Kyb6aHCKOro rocyaapCTBEHHOrO yHUBEPCUTETA (PU3NYECKON
KynbTypbl, copTa u Typusma

3. Kangmpat negarormyeckmx Hayk, 4oueHT Ky6GaHCKOro rocyapCTBEHHOro yHBEpCUTeTa
hmamnyeckoin KynbTypsbl, crnopTa 1 Typuama

Abstract. In the article, the festival is considered as a special form of celebrating the holidays, allowing to
demonstrate the skills and abilities of talented performers in various fields of art and sports, as well as a tool for the
preservation and development of folk culture. The features of the organization of the festival are presented. The typology of
festivals is presented according to various criteria (status, scale, time, theme, etc.).

Keywords: festival, holiday, culture, art, folk culture

Annomayua. B cmamve gpecmubary paccmompen xax ocobas gpopma npobedenus npazoHukob, nosbosanouias
OemoHcmpupobams ymerus u HaBbiky MaianmauBuix ucnosHumenei 6 pasautnsix cgpepax uckyccmba u cnopma, a makie
KaK UHCIPYMeH cOXpaHeHus u paséumus napooHotl kyavmypul. Ilpedcmabaen ocobennocmu opeanusdayuu pecrmubass.
IpuBedena munosoeus gpecmubaseii no pasiuunsiM kpumepuam (cmamycy, macuimady, 6pemenu, memamuxe u m.o.).

KaroueBuie caoba: pecmubary, npasonux, kyssmypa, uckyccmbo, HapooHAasa KyAbmypa.

PeueHseHT: [lyakuHa Onbra BnagumunpoBHa, KaHaMAaT COLMONOrMYeCcKnx Hayk,
OoueHT. [JoHCKOoW rocyaapCTBEHHbIN TeEXHUYeCKu yHnsepcuteT (A TY), r. PoctoB-Ha-[oHy,
dakynbTeT «CepBuUc 1 Typusm», kageapa «Cepsuc, Typusm U MHGYCTPUS rOCTENPUMMCTBA»
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decTuBanb NpencrasnsieT cobon O6LWECTBEHHOE SBMEHME, MMEKOLLEe NPa3aHNYHYO
dopmMmy BOMMOWEHUS, npegnonaraeMoe [OeMOHCTPauuio My3blKanbHbIX, TeaTpasbHbIX,
9CTETUYECKNX, CMOPTMBHbIX, TBOPYECKNX U MHbIX OOCTVM>XeHun. B cnosape Oxxerosa C.W.
decTmBanb oOnNpenenseTcsa Kak «npasgHMyHas BCTpeva, COnpoBOXXOaemMasi CMOTPOM
OOCTVKEHUI KaKNX-Nnbo BUAOB NCKYCCTB» [5].

decTvBaNu TWATENBHO NIAHUPYIOTCS, BHOCATCA B KaseHAapHble niaHbl opraHn3aunia
opraHm3aTtopoB. MecTo NpoBefeHns Tak e BblopaeTcs 3abnaroBpeMeHHo, 3TO MOryT BbITb
KPYMHbIE 3aKPbITble NOMELLEHNS, BMeLLatoLme 60bLloe KONNYECTBO Noaent OQHOBPEMEHHO,
nmbo Ha OTKPbITOM BO3AyXe, Ha LeHTpasbHbIX ynuuax v niaowagsx ropofaos, B napkax, B
NCTOPUYECKNX UEHTpax WM Ha OTHaNleHHOW Tepputopum B NOMsX.  XyOoXXecTBeHHas
KOHUEeNuus (pectmBans OpnMeHTUPOBaHa Ha «CBO» ayanTtoputo. OPNEHTUPOBAHHbIN HA NOKa3
NyYLIEero u OpurnHanbHoro, ecTnBasib BHOCUT CBEXYIO CTPYHO B KYJIbTYPHYIO XXN3Hb CTPaHbI
NN TOro MecTa, rge OH NPOBOAUTCS.

CoBpeMeHHas Poccus npencraBnseT BO3MOXXHOCTM MOJIOAEXN MPOAEMOHCTPUPOBATb
CBOW YMEHUSA N HaBblKN B KMHOWHOYCTPUWN, aKTEPCKOM U LIMPKOBOM MacTepCTBe, MYy3bIKe,
nitepatype, cnopTte B pamkax ectmBanbHon gedatenoHocTu [3]. LaHHbin BUL 3penuwia
npegnonaraer mMacwTabHoe MeponpusaTue AJUTENbHOCTb KOTOPOro BapbUpyeTcs OT
HECKOJIbKNX 4aCOB [0 HECKOSIbKNX MECSLEB M MOXKET BKJHOYATb B Ce6S pasnnyHble KOHLUEPTHI,
CMeKTakNn, TemaTnyeckue nnowaakn, obbeanHEHHble oO0Weln 3agaHHOM TeMaTUKON.
N3BecTHbIN pesaTenb KynbTypbl Hukonaesa [1.B., B cBoeit paboTte oTMevana, 4to «Byayyu
HEOTbEMIEMON YacCTbiO KYNbTypbl KakK 3HAKOBO-KOMMYHUKATMBHOW CUCTEMBbI, hecTuBasb
ABnsieT cO60N yHUKaNbHbIN 0bpasel, pa3HOYPOBHEBOIO OBLLEHNS, OTKPbIBAET BO3MOXXHOCTU
Ana a@PEKTUBHON MEXKYNbTYPHON KOMMYHUKauuW, B pesdynbTarte KOTOPOW OOCTUraeTcs
NOHVMMaHNe Mexay NIoAbMW KakK NPpeacTtaBuUTeNs My KynbTyp, pasHuua Mexay KOTopbIMn
HOCWUT, Hanpumep, couuanbHbi, NPO(ECCNOHANbHbIN, BO3PACTHOW, 3THUYECKUM W Op.
xapaktep» [4]. BaKHbIMK CMbICNOOBPA3yHOLLMMN KOMMOHEHTaMN (ecTuBanen SABnSKTCS:
MacCOBOCTb, MEPUOAMNYHOCTb, TemaTuka, MacwTabHocTb. Takmm obpa3om decTmBasb
SABNISIETCA YHUKANbHbIM M MHOrOyHKUMaHaNbHbIM CPEACTBOM MPOSIBNEHUS MPas3gHUYHOMN
KyNbTypbl. B COBPEMEHHON KyNbTYype CEroaHs Mbl MOXXEM TUMONOMM3npoBaTb (PECTUBANTbHYIO
OeATeNIbHOCTb MO >XaHpaMm: XyAOXXeCTBEHHbIe, TaHLeBallbHble, My3blKasibHble, TeaTpasibHble,
CNOpPTUBHbIE, MPOMECCHMOHAaNbHbIE, NUTepaTypHble N Tak ganee. Npu 3TOM NoO TemaTtuke
hecTuBanb MOXXET ObITb MOHOrPadUYHbIM, TO ECTb NOCBSALLEH MYy3blKe OAHOMO KOMMO3UTOPA,
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WM YTEHUIO CTUXOB OOHOrO aBTopa, WM OeATeNbHOCTU OOHOro TeaTpa. Tematundeckue
decTBanm MoryT 6bITb NOCBSALLEHbI ONPEAENEHHOMY XXaHPY B My3blKE NN CTUINCTUYECKOMY
HanpaesfeHnio TaHueB. [10 NPOOOMKUTENBHOCTN NpOoBeAeHUsT decTmBanenn NUHTEPECHO
rpagaums, npegnoxxeHHasa [l. KnaHdem, KOTopblin NpeaioxXnn BblaenaTb:

- KPaTKOCPO4Hble (OT OQHOro OHS 40 ABYX HeOerb);

- CpepHecpoYHble (OT ABYX Heaenb A0 Mecsaua):

- OONTOCPOYHbIE (OT OQHOro MecsiLa 4o roga).

Mo cTaTycy nposefeHns ectnsanm MOryT MbiTb MeXOYHapPOAHbIMU, PermoHasibHbIE,
KpaeBble, ropoAackue. [aHHasa TMnonorna 3aBUCUT OT Tuna aygutopuun, OT U3BECTHOCTU U
NonNynsiPHOCTW UCNOJSIHUTENEN, OT 3HAYUMOCTU TEMATUKU A1 ONpefesieHHON TeppuTtopumn —
ropoga, pPernoHa, cTpaHbl, a Takxe OT duHaHcMpoBaHusa (depepansHOro, Kpaesoro,
ropoACKOro unn onpeneneHHon opraHnsaumen) N MapkeTnHra. YacTto B pamkax ectmsans
NPOXOAAT MeXAyHapoaHble (BCEPOCCUNCKME) KOHKYPCbl, OblBatOT NPEACTaB/iEHbl Takue
KOMMOHEHTLI, Kak ofiMMnmnagpl U npegcrasneHns [2].

decTmBanb — 3TO0 MacwTabHoe cobbITUE C ydacTueM B0SbLLOro KOMYECTBA NOOEN,
NO3TOMY OYEHb BakKHa XopoLuasa opraHm3aumsi. XOpoLlo OpraHM30BaHHbIN hecTuBaib BHOCUT
3HAYUTENbHbIN BKNAA B COLMANbHYIO N 9KOHOMUYECKYH XXN3Hb PErMOHa, rOe OH NPOBOAMNTCS.
MecTHble BnacTn OXOTHO NOAAEP XKMBAKT TaKMe MEPOMNPUATUS, Tak Kak nofay4arT HeEManyro
KOCBEHHYIO Npubbifb.

K nposegeHuio dectnBansg Heobxoaumo TLATeNbHO FOTOBUTLCS, YYUTbIBasi BCe
HIOQHCbI:

- crnepnyeT onpenenvTb Lenu 1 3aga4vu pectmsans;

- BblbpaTb MECTO NPOBEAEHMWs, Y4MTbiBAA HanMyme rOCTUHWUL, ONS pa3MeLleHuns
Y4aCTHMKOB U 3pUTENEN U3 gpyrmx roponos;

- MONYYNTb pa3peLLeHne YNpaBeHYeCKOro annapara, opraHm3oBaTtb 6€30MacHOCTb
npoBeaeHns MeponpuaTua (nonuums, ckopasi, MHC)

- COCTaBUTb YETKUIN NnaH NpoBeaeHns meponpuaTuin. OnNpegennTbcsa ¢ pernameHTomM
NPOBEAEHNS, FPAMOTHO pacnpenennTb 0693aHHOCTY N Ha3HAYUTb OTBETCTBEHHbIX 3a KAXKAbIN
aTan npoBefeHns ecTmeans;

- HEOOXOAMMO MOArOTOBUTb TEXHNYECKYKD 6a3y 1M OpraHM30BaTb PeKnamMmy npueniekas
CMOHCOpPOB.
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CnepnyeTt NMOMHUTb, YTO (pecTuBaslb — 3TO BO3MOXXHOCTb MPEe3eHTOBaTb CBOW UAEW,
nokasaTb AOCTVKEHWS, NMOSHAKOMUTBLCA C UAEAMU OPYrUX, W, YTO OY4EHb BaXKHO, MOSYyYUTb
npodeccnoHanbHy0 OUEHKY npogenaHHon paboTol [6]. VI ansa 3putenen, n ons y4acTHUKOB
hecTuBanb — 3TO NPEKPACHbIN LWAHC OKYHYTbCHA B aTMOC(epy npasfHuka, y3HaTb HOBOE,
NO3HAKOMUTLCS C MHTEPECHbLIMN JIIOABMU.

B coBpeMeHHOM MUpPE OCTPO CTOUT BOMPOC COXPaHEHUs camMoOBbITHOCTM N Tpaguumini
HaApOAHON KynbTypbl. bBbIT, o©06blMan ©n Tpaguumm Hapoga SABASKOTCA  OCHOBOW
XYOO0XXECTBEHHOIO TBOPYECTBA N (hONbKIoOpa HE TONIbKO OBUTENEN, HO 1 NPOMECCNOHANOB
ceoero pgena. OpgHOM ©3 (OPM OCBOEHUS (PONBKAOPHLIX Tpaguuuii, MNOCTUKEHUS W
NPOHNKHOBEHWS B CYLLHOCTb HAPOAHOWN KyNbTypbl, MponaraHabl U nonynapusaunm eé ny4mx
06pa3yoB — hoNbKNOPHbIN (hecTnBanb, B HaCTHOCTU, PerMoHasbHbI dhecTuBasb.

OcHoBHbIMM  UenamMu  (PONBKIOPHONO  (hecTmBansa  SBNSAKOTCH,  BO-MNePBbIX,
npencTaBneHne HapogHbIX MNEeCEHHO-Xopeorpaduyecknx Tpaguumin B UX  JIOKaJIbHOM
cBoeobpasun, ” BO-BTOPbIX, OpPWEHTaUMs TBOPYECKNX KOJMIEKTUBOB Ha MECTHbIN
hONbKNOPHO-3THOrpaduyecknin matepuarn.

decTrBasb — BbIABASAET TaNlaHTbl, JAET BO3MOXXHOCTb TBOPYECKOro POCTa, B YC/IOBUSAX
Hanbonee 6GnaronpPuATHbIX ANA NPOECCMOHANBHONO OBOLWEHUS, OObEOUHSAET pasnyHble
coumarnbHble rpynnbl.

TanaHT, 3ag0p, TBOPYECKOE Havyasno, OMOpP — HEOTbEMIEMbIE KOMIMOHEHTbI HAPOLAHOIO
ecTtuBans. BoBpemsa nposBefeHus ectuBanen, y >XXutenew npoucxognT (popMupoBaHue
0COB0ro [yXOBHOMO MUPa, HAMOSHEHHOrO 3Ha4YMMbiMKM Obpas3amu, CMbICIOM, WUOEAMN,
LeHHocTaMu. A, B nepByto o4epenb — YyBCTBO rOpPAOCTU JIIOAEN 3a NPUHALNEXXHOCTb K CBOEN
poaunHe, onpegefnieHne CMbiCNna >XU3HU B YCNOBUAX 3KOHOMUYECKOW TpaHchopmMaumn,
yKpenneHne oBepust K rocygapcTBy U CTPYKTypam rocyfapCTBEHHOM BNacTu.

decTmBanb co3aaéT atmocdepy NOOBU N YBaXKEHNSI K HAPOLHOMY TBOPYECTBY, ELLE U
NOTOMY, YTO GOMBLLUMHCTBO N3 HUX BO3HUKAIOT TaMm, rae Obina cchopmmnpoBaHa onpenenéHHas
coumokyneTypHas cpega [1]. XygooxecTBeHHas wuwpes, pas3BUBaOLLAACA Ha peasibHO
CYLLECTBYIOLLUNX HAPOAHbIX TPaguuuax v nosy4msLuas BOMJOWeHNEe B popMe pecTmBans,
npuenekaeT 60nbLOoe KONMYECTBO YHAaCTHUKOB 1 3pUTENEN.

B pamkax dectnBanen HapogHOro TBOpPYECTBa BaXKHbl BbICTABKU MPUKIAOHOIO
TBOPYECTBA, MAcTep-KNacCbl HAPOAHbLIX YMESbLEB, CMOTPbI-KOHKYPCbl CaMOLeATENbHbIX ”
NPOgECCUOHANBHbIX KONNEKTUBOB, TEaTPaNN30BaHHbIE NPEACTABNEHNS CTAPMHHbIX 06PAL0B.
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/3 Bblle NepeyncneHHoro MoOXXHO caenatb BblBO, YTO (PeCTMBaM ABAAIOTCSA BaXXKHOMN
4acTblo KynbTypbl. [lokasd Ayywmnx Xygo>KECTBEHHbIX OOCTUXKEHUN — OCHOBHas (YHKUMS
dectnBanen. B pamkax dectmBanenn npoBoguTCSA MHOMO MepOrnpUATUA MO  YJy4dLIEHUIO
TBOPYECKOro npouecca: MacTep Khnaccbl, ceMnHapbl U gpyrve dopmbl. OpraHusaums u
npoBefeHne pPasnyHbIX TemaTunyeckux decTmBanenn CTaHOBUTCHA 4YacCTbi0 COBPEMEHHOWN
KyJIbTYpbl, CNOCOBCTBYIOLLEE NOABIEHNIO HOBbIX (POPM 1 MOAENEn opraHn3aunn npasgHuKa.
Mpn 9TOM MAOET aKTMBHAA MapKETMHroBasd OEATeSIbHOCTb, HanpaBfieHHas Ha MNpuBfeYeHne
pnHaAHCOBbIX CpPEeOCTB, CMOHCOPOB, B3aUMOLENCTBME C YynpasfieHUsMN KynbTypbl. VOET
npouecc popmMnpoBaHusa hecTrsasibHON ayanToOPUN.
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MarucTtpaHT Kad.TexHocdhepHas 6e30MacHOCTb

[anbHEeBOCTOYHOIO rocy4apCTBEHHOIO YHMBEPCUTETA NyTEN COOOLLEHNS
PanonopT NHHa
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[anbHEBOCTOUHbIN FOCYAAPCTBEHHbIN YHUBEPCUTET NyTEN COOOLLEHNSA
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K.T.H., goueHT kad. TexHochepHo 6e30nacHoOCTU

[anbHEBOCTOYHbIN FOCYAAPCTBEHHbIN YHUBEPCUTET NyTEN COOOLLEHNSA

Abstract. The use of available technologies for wind and dust protection will reduce the burden on the environment
and social tensions around the open coal terminals of seaports located almost in the city center.

Keywords: Air pollution, wind and dust protection

Annomayus. VicnorvsoBanue 0ocmynmuix mexHoA02uil Bemponsiie3ausumst 10360Aum CHUSUMbL HAPY3KY HA
OKPYXKAIOWYIO Cpedy U COUUAALHYI0 HANPAXKEHHOCHb BOKpYe OMKpbIMbIX YeOAbHbIX MepMUHaI0f MOpcKux mnopmnob,
PACNOA0KEHHbIX npakmuvecku 8 yenmpe eopooa.

KaroueBuie caoba: 3aepasnenue ammocgeproeo 6030yxa, Bemponviesaujuma

PeueHs3eHT: VinbnHa BaneHTuHa HukonaesHa — kaHangaT 6Monorn4ecknx Hayk,
OOUEHT Kadeapbl 61uonorum, aKonorum n Metogukn oby4verns. CIrry
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B nepcnektuee po 2030 r. Poccus 6ypeTt HapawmBatb A06blMY U 3KCMOPT Yrns,
OCTaBasiCb OOHMM W3 [MaBHbIX €ero MOCTaBLUMKOB Ha BHEWHUN pbiHOK. K 2030 r. o6bem
POCCUINCKOro yrns, OTNpaBnseMOro Ha 3KCNOpT MOPCKUM nyTem, cocTaBut 6onee 150 mnH.
TOHH. OCHOBHbIE 3KCMOPTHbIE MOTOKN POCCUIACKOro yrns nepemectatcs B KOro-BocTo4uHyo
A3uio, npexxae Bcero B Kutanm . B Toxe BpeMs yrosibHasi MPOMbILLNIEHHOCTb Ha CErOAHALLHNIA
AeHb ogHa wun3 Haumbofiee 3KOMOrMYecKn oOnacHbliX. Ha Tepputopusax pasmMeLleHns
NPEeAnpPUATUA YrofibHOM MNPOMBILLSIEHHOCTN MOCTOSIHHO OTMEYaeTCs BbICOKOE 3arps3HeHue
aTMocepHOro Bo3ayxa MU HeratuBHOE BIUSIHNE HA KA4eCTBO NMOBEPXHOCTHbIX BoA.OueHka
ycnosuin Tpyaa paboTHUKOB YroflbHOM OTpacnn Mo CTeneHu BPepHOCTU M OMacHOCTU
(hakTOpOB MNPOU3BOACTBEHHOW Cpedbl M TPYAOBOro npouecca no3sosiniia OTHECTU KX K
Kateropuu BpegHbix (knacc 3) [1].

Yronb KameHHbIl OTHOCUTCS K 4-My Knaccy omnacHocTu, obnagas cnegyrowummin
ceoncTtBamu:1. Yrnm moryT BblgensTb MeTaH, BocnaameHswowmnca ras. 2. Bo3MoXxHO
OKUCNEHNe yrnen C nocnedyrolwM CHKEHNEM COAEP>XaHus KUCopoda U yBenn4eHnem
cofepXkaHus guokcupa yrnepopga. 3. HekoTopble yrim CKIOHHbI K CamoHarpeBaHuto C
nocneayowmnmMm CcaMoBO3ropaHNeEM B TPy30BOM nomelleHnn. Bo3MOXXHO ob6pasoBaHue
BOCMIaMEHAILWMXCA N A00BUTbIX rasos, BKJ4Yas okcup yrnepopga. lNpu BabixaHun ero
ToKcn4HOCTb B 200 pa3 npeBbiwaeT 3ahdHEeKTUBHOCTb AENCTBUS KNCNOPOAA HA reMornobuH.
4. HekoTopble YyramM CKIOHHbI K pearnpoBaHui0 C BOOOW C Mocnenyrowmm obpasoBaHneM
KOPPOOVPYHOLLMX KUCNOT. BO3MOXXHO 06pa3zoBaHne BOCMIAMEHSIOLWNXCS U S00BUTbIX Fra30B,
BKJlO4as Bogopoa. Booopopa He nmeeT 3anaxa, OH HaMHOIO fierye Bosgyxa n uMeeT npegernsl
BOcMnnamMeHeHns B Bo3ayxe 4-75% Ha obbem [2].

[Mpouecc TPaHCMOPTUPOBKN U MNeperpys3kn yras Mo Xapakrepy U MOLHOCTU
BO3AENCTBUA YroNbHOW MblfI HA OKPY>XaloLLyo cpefy W 300POBbe YenloBeKa HUYEeM He
OoTM4aeTca oT yrnegobbidn.  Ha tore MNpuMOPCKOro Kpas CKOHLEHTPUPOBaHbl MOPCKME
NopPTbI, YePe3 KOTOpble MPONCXOOUT OTrpy3Ka yrfisa Ha aKCNopT B A3NaTCKO-TUXOOKEaHCKUI
PEernoH, nnaHupyeTca W BeOeTCcs CTPOUTENbCTBO CREeUNann3vpoBaHHbIX — YrOSfbHbIX
TEPMUHAJOB 3aKpbITOro Tuna. B TO )Xe BpemMsi HeKOoTOopble y>Ke CYLLUEeCTBYLWMe MOLLHOCTH
neperpyskn SBRATCA MCTOYHMKaMM 3arpsa3HeHst aTMOCepHOro Bo3ayxa 1, Kak crneacrseue,
6ecnokoricTea xutenen. B nepsyto odepenp 3TO yHUBEPCANbHblE TEPMUHANbI OENCTBYOLLMX
MOPCKNX MOPTOB, WUCMNOMb3YEMblE ONS MNEPEBaNIKU Yrns, OrpaHWYeHHble TEPPUTOPUAMMU,
MOLLHOCTAMMN, NHPPACTPYKTYPON 1N rpaHnYaLime C XXKUaomnm 3acTporkon. 3a ncknodeHnem AO
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« BocTo4HbIn nopT» BCe paboTalT OTKPbITbIM CrnocoboM. Peann3oBaTb TEXHOMOMMKO
3aKpbITON NMepeBankn yrass MOXXHO TONbKO MPU NPOEKTUPOBaHUM N CTPOUTENBLCTBE HOBOMO
TepMUHana, aTo TpebyeT 60AbLNX PUHAHCOBBIX 3aTPaT U OTHY>XXAEHUS TEPPUTOPUIA.

HeobxoouM KOMMMEKCHbIN NOOXOL [LONS COXPaHEeHUA OKpy>Kawllen cpedbl B
COYETAHNN C SKOHOMUNYECKON 3DDEKTUBHOCTLIO. Takum nogxonoM MOXKET ObiTb BHEOPEHUE
Hauny4YWwmnx OOCTYMHbIX TEXHOMOrMn MblNenofaBfieHna B MOPCKUX MOpTax Ha nepuog
CTPOUTENBCTBA CMNEUNann3npPOBaHHbIX TEPMUHANOB ANA Neperpyskyn Yrnas 3akpbiTbiM
cnocobom.

PucyHok 1. TKprTbII7I cknag BMTI

HeraTnBHOe BO3OENCTBUE Ha OKPYXKarwLlylo cpedy, BbidbiBatowee O0BOCHOBaHHYHO
TPEBOry HaceneHus, oo cux nop okasbiBaeT BnagmeocTokckuin mopckon nopt (BMTI), B
KoTopoM B 2014 OTKpbINCA TEPMUHAN MO MepeBasike KOKCYHLLErocs yris. Tak Kak B TOT
nepuog, OCHOBHbIM HarnpasfeHnem Obino noslydeHne Npubblan, Nnepesanka NpoM3BoanIach
OTKpPbITbIM cNOCO60M. Ha nepBOM aTane He Obln yCTaHOBMIEHbI CUCTEMbI MblNeNogaBNeHUS,
a poJib 3aWUTHBIX 9KPAHOB BbIMOMHANN COPOKadyTOBble KOHTENHEPbI, COCTaBfIEHHbIE APYr
Ha pgpyra. BnagnBOCTOKCKMA MOPCKOW TOProBbli MOPT HaxoAuTCA B ryCTO3acesleHHOM
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panoHe ropoga — dreplenba, NPOTAHYACA Ha 4 KM BOOSb OyxTbl 30M0TON por, psaom
HaxXOOUTCA UCTOPUYECKUI LEHTP ropoaa 1 XXene3HogopoXKHbIn Bok3an. B 2019 rogy o6bembl
nepesankn yrns gocturnm 1,3 mMaH. ToHH, a B 2020 rogy o6bembl yBennynamcb Ha 7%. Ha
TEKyLMA MOMEHT rnepesBasika Yrns OCYLLUEeCTBASETCHA OTKPbITbIM cnocobom. BossepgeHHble
3alMTHbIE 9KPaHbl HE CNPAaBStOTCA CO CBOEN 3agadeil, Tak Kak BbicoTa Tabenen Ha cknage
B MNepuoa MaKCUMasbHOW 3arpy3Kn MpeBbIWAET BbICOTY 3KpaHoB. M3-3a MOCTOSAHHO
yBenm4ymsaroLmxcs obbemMoB nepesanku yrng, BMTI yBennumn Tepputopuio cknaga, npu
9TOM 3aliMTHble 3KpaHbl He Obln BO3BEAEHbl, a BMECTO HUX Oblna HaTsaHyTa
ManoadekTnBHaa MeNnko3epHUcTas nonmmepHas cetka (puc.1). Ha ¢oTto BugHO, 4TO
NPON3BOAUTENIBHOCTL W KOJIMYECTBO YCTAHOBJIEHHbLIX PACMbIIATENbHBIX CUCTEM He
paccyMTaHbl Ha Takue naowann cknaga, No3TOMY YrosibHas Mblflb Pa3HOCUTCA BETPOM Ha
6nvxanwme XXunble goMa 1 akBaTtopuio 6yxTel 30a0Ton por. XKutenn panoHa drepluenbg
PErynspHo NUWyT »Kanobbl B aAMUHUCTPALMIO panoHa O HaNnYMM YepHON NblI B KBapTUpax,
Ha OKHax, OeTCKUX naowagkax, Ha MallumHax, Ho cuTyauusa He nameHsieTcs. [3]

PucyHok 2. OtkpbITein cknag BMPI1.  Vicnonb3yeTcs nbine3alumTHbIN 3KpaH -
NnosnacTepoBas ceTka

BnagnBOCTOKCKMIA MOPCKOWN PbIGHBIA MOPT pacnofiaraeTcs Ha to)XKHOM 6epery 6yxTbl
3onotoi por. O6uas nnowaaps MopTta coctasnseT 6onee 370 Thic. M%, 13 HUX 6onee 146 ThIC.
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2 Oblin

M NCNonNb3yTCA NoA nnowagkn.  PblOHbIN
nepBOOTKPbIBaTENEM MepeBasiku yrns B ropoge BnagmBocTok, nop nepesanky Obiuin
oTBefdeHbl cpady 2 npudana: 50 n 46. Kak u C TOproebiM MOPTOM, BO BpPeMA 3arnycka
nepesasnkn yras HAKTO He 3aayMbliBancs 06 3KONOorMm 1 Bpene yrosbHOM Mbinn, nepesanka
yrns npon3soamnach OTKPbITbIM CMOCO60M. DYHKLMIO NblNe3awmUTbl BbIMOSHAET NOAMMEPHas
ceTka W pacnbinuTenbHaa cuctema (puc. 2.).BugHo, 4TOo pacnbunTefnibHasi cuctemMa He
OxBaTblBaeT BCIO TEPpPUTOPUIO CKNaaMpoBaHusa, obnaka nbinm OT paboTbl rpendepos
nepeKpbIBaeT BbICOTY BETPO3ALLMTHON CETKMN.

Ons  nosbllweHns 3(P@EKTUBHOCTM MNPUMEHSEMbIX MEPONPUATUA NO  3awuTe
OKpy>XawLlen cpedbl Ha nepuog CTPOUTENbCTBA CREUNann3vpoBaHHbIX TEPMUHANO0B
Heo6X0AMMO UCMNOMIb30BaTb [OOMOSIHUTENIbHbIE CUCTEMbI  MblNENOgaBNEHUS, BHEOpPEHWE

KOTOpPbIX He TPpebyeT 0CobbIX YCNOBMUIA 1 (HMHAHCOBLIX 3aTparT:

OTKPbITblE  CKNagckue nopT

- BeTtponbinesawmtHblie 3KpaHbl, COOTBETCTBYIOLLEN BbICOTbI U MPOMUNS;

- Cuctembl opolleHns 1 MbinenogasneHns, HeobxoaMMon nnaowaan MNoKPbITUA U
OVCNepCcHOCTY;

- Cyponorpy3o4Hble MalUvHbl C 3aKPbITOM NofaqYen 1 CUCTEMOW MblNenoAaBieHuns.

B oTnmymve oT cneumann3mpoBaHHbIX YrofibHbIX TEPMMUHANO0B, MMEKLWMNX 6onbLune

naowanm W crneuvanbHble TeXHUYECKUe pPeLLeHusi, YHMBepCasibHble  TepMuHasbl
NPEACTaBNAOT coboM HeboNbLIMe NAOWAOKA BHYTPU CYLLECTBYIOLLMX MOPCKMX MOPTOB C
MUHUMaNbHOW NHPaCTPYKTYpon. B Tabnuue 1 npuBeaeHbl NCTOYHMKN BblOENEHNS YIONbHOW
NblIN B TEXHOJSIOMMYECKNX MNpOLEeccax YyHMBepCasbHbIX, TO €CTb He MPUCNOCOBNEHHbIX
NCKJTIOHYUTENBHO K MepeBasike Cbiny4nx rpy30B, NOrpy304HO-Pa3rpy304HbIX NaowanokK.

Tabnvuya 1

NCTOYHMKM BbIOENEHNSA YrONBbHON NbIAN B TEXHONOMMYECKNX NpoLeccax yHUBepCanbHbIX
TEPMMHANOB MOPCKUX NMOPTOB

MCTOYHMKM MbieHns B XapakTrepucTuka

TexHonornyeckne NpoLecchl U 06bLEKTI

TEeXHOJIOMTMYEeCKUX npoueccax

WCTOYHUKOB MblJ1IEHUA

Bbirpyska BaroHoB, QopmMuMpoBaHMe CKIaACcKuMx
wrabenen, Nnorpyska cygHa

[penbep KpaHa wav rMapaBANHeCcKoro
neperpy>xarens

HeopraHnsoBaHHbI

®dopmupoBaHMe CcKnagckux wrabenen; 3arpyska
yriem TPaHCMNOPTHO-KOHBENEPHYHO cucTeMy,
APO6VNBHO-COPTNPOBOYHbIE KOMIJIEKCbI "
BHYTPUMNOPTOBOro aBToTpaHcnopTa

KosLww aBTonorpysyumka, 6ynbgosepa npu
€ro pasrpyske Ha CKnagckme rpysoBble
(POHTHI, OPO6BUNBHO-COPTUPOBOYHbIE
KOMIMJIEKCbI

HeopraHnsoBaHHbIi

MpuBeneHne yrna B TpaHcnopTabenbHoe COCTOsHE,
COPTMPOBKa, Apo6eHne

MoGunbHble APOGUNEHO-COPTUPOBOYHbIE
KOMIMJIEKCbI

HeopraHnsoBaHHbIi
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MCTOYHMKNM NblieHnA B Xapakrepuctunka
TexHonorn4yeckne NpoLecchbl U 06LEKTLI
poLy TEeXHOJIOMMYeCcKMX npotieccax MCTOYHUKOB MblNEeHUs
Cknapckre nniowanku LLITabenun yrnsa Ha cknagckux niowagkax | HeopraHnsoBaHHbIi
dopmmpoBaHve CKNagCcKux wtabenen;
MepemelueHne yrns Mexay LpobunbHo- o o
TpaHCnopTHO-KOHBEEPHasa cnucTema HeopraHn3oBaHHbIi
COPTVPOBOYHbIMN KoMMekcamu, CKNafcKknmMmun
rpy30BbIMM (PPOHTaMM 1 CKNaAoMm
Mpocbinu yrna un yronbHas Mblb Ha o
Teepable NOKPbITUS N B 11 NJIOLAaoK HeopraHn3oBaHHbIi
CPABIE NOKP poesno owano MOKPbLITUSIX NPOE3A0B 1 NJOLWAafoK eop °

HeopraHn3oBaHHbIN XapakTep WCTOYHUKOB BbIOPOCOB WCKIIOYAET BO3MOXHOCTb
NCNONb30BaHUS Takux 3PPEKTUBHbIX MeToAoB 60pbObl C  YrofIbHOW MbifbIO  Kak
acnupaumoHHble YCTpolcTBa U TymaHoobpasosaTenu. B aTom cnydae Heobxogumo
NCNOJSIb30BaTb CUCTEMbl OPOLUEHUS, HACTPOEHHble MNOL KaxKAbli 3Tan nepeBankn yrns
nHgmsuayansHo. [lpu yBennyeHun 4Yucna kKanenb BOObl W YMEHbLUEHUN WX pasmepa
BEPOSATHOCTb YMaBAMBaHUA MblIM MHOrOKPATHO BO3pacTaeT, a Hanbonblmin 3(PheKT B
nblenogasneHnn AOCTUraeTCa NpU paBHbIX pa3Mepax BOAHbIX Kanefnb v nblan. OCHOBHON
AnanasoH pasmepa yrosibHou nbiin coctaensetT 200-500 MKM, NO3TOMY OIS MOBbILWEHNS
3(P(PEKTUBHOCTUN MbINIENOAABAEHNS HEOOXOOUMO pachbiieHne 4YacTul, BoObl pa3MepoM He
6onee 150 MKM 1 pasmelleHne POPCYHOK Ha pacCTosHUM He panblie 10 M OT UCTOYHMKA
NblEHNS.

Ona yMeHbLeHNs MOBEPXHOCTHOrO HAaTSXXEHUs MpWU  pacrbifieHu BOObl MOXXHO
MCNONb30BaTb MOBEPXHOCTHO-aKTMBHblE  BewecTtBa. WIx pgencteume  cnocobCcTByeT
YMEHbLUEHNIO 3anbIIEHHOCTU, YYHLLEHNIO CMAYBaHUA 4YacTul, NMblav 1 nx obsonakmsaHue,
TEM CaMblM 3KOHOMSI pacxop Bogbl. Ho npu pgobasneHuun NMAB npoucxoguT yaopoOXXaHue
paboTbl CUCTEMbI OPOLUEHWS, akTMBHble BeLleCTBa BAUAKOT Ha CBOWCTBa Yrns U MOryT
NPUBECTU K NOBPEXAEHNI0 060pyaoBaHUS.

[MaccuBHbIE CUCTEMDI - BETPO3ALLMTHbIE CTEHbI, 9KPaHbI NbleNogaBeHNs, 3allnTHbIe
NoNoChbl OPEBECHO-KYCTAPHUKOBbLIX HacCaXkAeHW -He TpebylT 3HayuTesSlbHbIX 3aTtpar U
cny>art npoaomKnTeNnbHoe BpeMs. VX adhekT 4oCTUraeTcs 3a CHET COepXKMBaHUA NoToKa
BO3AYLWHbIX MaccC, TeM CaMbiM COKpawaeTcs niowaab opeosia 3arpsA3HeHus N 3po3us
wrabenen yrns Ha CKNagckux nnowapkax. K ecTecTBEeHHbIM MaCCUBHbIM CUCTEMaM
nblenogasneHNss OTHOCATCH OPEBECHO-KYCTapHUKOBbIE HAaCaXXAeHWs, OQHAKO NX co3faHue
TpebyeT BpeEMEHN 1 0COBbIX KNMMATUYECKUX YCNOBUIA. AHANIOrOM eCTECTBEHHbIX HAaCaXKAEHNI
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SABNAIOTCA BETPO3alinTHble 3KpaHbl. 1o npuvHUMNY aspogvHamMuKu 3KpaH NpensTcTByeT
NepeHoCy MNblN N CHWXKAET MOTOKM BETpa, co3paBas adekT nbinenopasneHns o 80%.
CerogHs aTO Hanbonee WNPOKO MPUMEHSIEMAs TEXHOOMMSA 3alUTbl OT YrOfbHOW MblA MO
BCEMY MVPY N aKTUBHO ncnonb3yetcs B Kutae, KaHage, AnoHuun. NpoekTnpoBaHne akpaHa
BbINOJIHAETCA C Y4ETOM PO3bl BETPOB, HA OCHOBAHUM MaTtemMaTu4eckoro MoaenMpoBaHnsa C
YH4ETOM KJIMMATUYECKMX OCOBEHHOCTEN pernoHa, penbeda, WCTOYHUKOB MbIIEHNA 1
TexHonorum pabor.

F—
CropocTb BeTpa
\%
ﬁ
7'}
-
CKopocTh BeTpa b
V-40/50% =
——
— Y
BerposawurHan cerka MeinenopaensaoWan cerka

PucyHok 3. [Bm>xeHune BO3AyLLUHbIX MacC Yepes BETPOIALUMTHYHO U
Nbl1enoaaBnAoLYO CETKMN.

O PHEKTUBHOCTL MbINIENOAABNEHNSA 3ABUCUT OT BbICOTbI 9KpaHa N ero KOHCTPYKLMN.
Haunbonblumm achdekToMm obnagatoT akpaHbl BbicoTom oT +10% po +50 % K BbicoTe witabens,
c KoadpduumeHtom nepcopaummn ot 20% p[o 50 % . MNo BenunymHe nepdopaunn 3KpaHbl
OensTcsa Ha asa Tuna: BeTpo3awuTHble (40-50%) n nbinenopgasnsiowme (20-40%).
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PucyHoK 4. KOHCTPYKUMSA BETPOMNbINE3ALMUTHOrO 3KpaHa: CTasbHOW NaHENbHbIN C
nepdopaumen «osan»

MakcrmanbHas a(peKTUBHOCTb BETPOMbINE3ALLMTbI JOCTUraeTcss NPy COBMECTHOM
MNCNOJSIb30BaHUN ABYX TUMOB 3KpaHoB. B aTOM cny4ae Bo3ayLUHbIE Macchl ornbaroT wrabesnb
N Yepes MbiuenogaBnAloLLy0 CTEHKY NPOXOAAT HACKBO3b, a MblfieBble YaCTULbl OCaXXAATCA
Ha nepgopuUPOBaHHON MoOBepPXHOCTN (puc. 3J). KOHCTPYKUMS 3SKpaHOB 3aBUCUT OT
KOMMOHOBKMW, OWHAMWYECKOW Harpys3km W MpuMeHsieMblx MaTepuanos. Haubonee
3P (PEKTUBHBLIMU C TOYKWN 3PEHUS MblIenogaBeHNs N HAOEXXHbIMY B 3KCrlyaTaumm sBsoTCS
9KpaHbl U3 CTanbHbIX NaHenenm ¢ nepdgopaumen «npogonbHbln oBanx»( puc.4). CToumMocTb

NOOOOHbLIX KOHCTPYKUUIA OKynaetcs ux 3@EKTUBHOCTLIO U NPOAOIKUTENBHOCTLIO
aKcnnyarayuu, yCTOMHYNBOCTBLIO K aTMOCKEPHbLIM BO3ENCTBUAM.
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PucyHok 5. PaboTa cygonorpy3o4Hon MallviHbl 1 pedyfibTaTbl BO3AENCTBUSA Ha
OKpY>KaroLLyto cpegy

PucyHok 6. CTpena cygonorpy304HoOin MallnHbl, OCHALWEHHOW CUCTEMON OPOLLUEHNS

MocnegHum 1 3aBeLlarOLM 3TanoM NepeBasiku yrisa SBASAETCA Cydo-Mnorpy3odHast
MawmnHa. Mopckon rpy3oBont (OPOHT COCTOUT U3 mpuyana, Cygonorpy304HON MallvHbl U
NpPUYanbHOro y4yactka KOHBeWepHoOW cucTeMbl. MOLHbBIM HEOpPraHN30BaHHbIM NUCTOYHNKOM
NblIEHNS B 3TOW LIENOYKe SABMSIETCA Yronb, Nagalowmnini Co CTpesbl B OTKPbLIThIA TPIOM CyaHa
(pnc.5). MMpn ncnonb3oBaHWM CUCTEMbI MbIIENOAABNEHNS U OPOLIEHUs Ha Tpybe cTpensbl
Cy[OMNOrpy304HOA MaWWUHbl 3TOT UCTOYHUK MOXXHO CYUTaTb TOYEYHbIM OpPraHM30BaHHbLIM
(pnc.6.).

Vicnonb3oBaHne OTHOCUTENIbHO HEOOPOrMx M MPOCTbIX B 3KCNyataunum CUCTEM
nbinesawuTbl MO3BONUT OEWCTBYIOLLMM YroflbHbIM TepMuHanam usbexatb Cepbe3HbIX
9KOSIOrMYECKNX NPOBNEM N CHUSUT COLMANbHYIO HAaNPsSXXEHHOCTb CPEeAM XXUTENEN.
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Abstract. Public transportation is an integral part of Ulaanbaatar city transportation system and is designed to provide the

full needs of citizen transportation needs. The preference for urban public transport reduces the use of individual car transport,

which is linked to the environmental pillar of sustainability. For the customers, the level of the provided service is very
important.

In order to we need to study new ways to improve urban plan transportation services investment or management
decisions harmonize demand for the growing capital of the population.

So, In this paper we are determine the factors affecting the operation of public transport of Ulaanbaatar have been
studied and recommendations for further improved network planning
Keywords: Public transportation network, demand, loading

PeueHseHT: [lynkmHa Onbra BnagmmunpoBHa, KaHaMaaT COLMONOrMYecKnxX Hayk,
poueHT. [JoOHCKOW rocyaapCTBEHHbIN TeXHUYecKun yrusepcuteT (O TY), r. Poctos-Ha-[oHy,
dakynbTeT «CepBuUc 1 Typusm», kageapa «Cepsuc, Typusm 1 NHGYCTPUS rOCTENPUMMCTBA»

Introduction

Today, there is an urgent need to create a public transport system by planning, upgrading
and improving urban transportation services with urban planning and demographics and
increasing the quality and accessibility of public transportation.

So, it is time to research the current situation of urban public transport services and to

develop a dynamic growth trend and to develop strategic solutions, implementing measures
and network planning models.
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It is important to socioeconomic importance of improving network planning based on
passenger demand to develop public transport services as the basis for future urban planning
in Mongolia.

This study contributes to the research evidence-base within the UB context by
addressing the gap in knowledge relating to the pre-travel information-seeking behaviours of
everyday public transport users, which takes account of preferred information sources and
use of technology for seeking information as well as journey planning stages.

Our research was based on passenger planning theory, system approach, economic
analysis, mathematical statistical methods, regression and correlational analysis. Within the
theoretical and research work has been carried out in urban traffic management, demand,
supply, network and passenger traffic.

1.Public transportation Planning models, their stages and roles.

The traditional approach or "Four stages" is widely used in transportation planning in
international practice. Each stage of the "Four stages" methodology has a specific purpose
and describes the key roles of each stage:

o First stage. Trip Generation

Total load size of public transportation. Total passenger traffic between Ulaanbaatar and
its districts is determined. The main data for this calculation are: the number of people, the
number of households in the household, the number of household vehicles, the number of
land use units (how many factories, businesses, shops, etc.) and the drivers and drivers of
traffic.

e Second stage. Trip Distribution

The direction of distribution of the total traffic curve is calculated from which city to city,
district to district.

After the Traffic Analysis Zone (TAZ) is issued, the "Traffic Factor" determines which area
of the traffic will be intensified from the zone to which the traffic is intense.

¢ Third stage. Mode choice

The movement is made by all types of vehicles (by car, by bus, taxi).

Based on the type of transportation of the population in the capital city, the capacity of
the public transport vehicle, the interval, the length of the passenger, the rotation time, and
the number of buses.
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e Fourth stage. Trip assignment

Along the road network, how many movements are created and the traffic load will be
allocated to each road and route.

The "Traffic Distribution Modeling" is a computer modeling and allocates traffic to the
preceding stages on the road network, and what traffic is the traffic on which traffic is
measured, traffic conditions, classification, public transport schedules, prices, traffic alerts,
etc. do it.

The design of the public transportation service system will make comparisons of traffic
load and general traffic load conditions when planning urban and transport plans. Adjust your
modeling at this stage.

2. Demand of public transportation services in Ulaanbaatar

Ulaanbaatar has been center of the country’s culture, science, business, economy, and
administration. The country’s total population 3.2 million in 2020, Ulaanbaatar has 1.49 million
residents, which represents 46.1 percent of the country’s total population. /Figure 1/.
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Fig.1. The population of Mongolia

By 2030, according to the Master plan of Ulaanbaatar city, it is expected that the
population of the capital city will reach to 1.72 million Ulaanbaatar is becoming larger, and the
concentration of Ulaanbaatar population is becoming higher.

The last 30 years, Mongolia has experienced intensive urbanization and the population
of Ulaanbaatar city population has increased by 2.5 times and public transport passengers
decreased by 2 times.
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Fig.2. The passenger amount of public transportation within the Ulaanbaatar city
/thousand persorv, city population /million person/

There are 918 buses, trolleybuses in 98 routes, and over 400-500 million passengers per
day in Ulaanbaatar city.

Public transportation is an integral part of our integrated transportation system and is
designed to provide the full range of transportation needs.

In July 29, 2015, public transportation field have been introduced to the bus information
system, bus management system and e-ticketing system.

In total, 21 companies and 1,257 buses were installed in the bus station, bus card reader
equipment and CCTV. In order to reduce the overlapping of city traffic, traffic congestion, and
reduction of overlap in public transportation services, in August 15, 2015 there was
implemented new public transport network and the financing to bus providers difference
between the revenue and expenditure of public transportation is provided by the budget.

The pattern of public transport movement in certain area can represent the pattern of
optimum corridor. The best planned routes should follow this pattern to make the movement
more

The overview of the number of passengers and the number of passengers traveling by
public transport is shown in Figures using the ARCGIS program for each busstop.

According to the survey, the city center is overcrowded and the public transport route
overlapped. /figure 5/
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(ITTRRI

Fig.5. Comparison study of passengers and routes overlapping

This section presents the results of the maximum number unit of passenger patterns
calculated from all April and May’s data, workdays and weekend data, /Figure 6/ as well as
the results of the unit traffic pattern groupings. /Figure 7,8/

39,260,786 lines of passenger card readings from the public transport TBOX system in
April and May 2017 were calculated by large data analysis of passenger traffic flow. This
analysis was performed in accordance with the methodology shown in the Ulaanbaatar Public
Transport Authority's big data analysis of the Ulaanbaatar Public Transportation Project, which
was implemented within the framework of the Ulaanbaatar Large and Open Data Project. This
method calculates passenger traffic only from passenger card seating readings

Fig.6. Unit movement patterns of passenger flow
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Figure 6 shows 1000 patterns of data containing the maximum number of unit
movements, the first 10 being reddish brown and the next 10 being orange. The end of the
unit traffic pattern (traffic destination or end bus station) represented by a circle.

The public transport route should also be planned to be consistent with the pattern of
existing movement so that the number of transfer between modes could be minimised. Figure
6 shows the existing public transport demand movement within Ulaanbaatar city

Fig.8. Unit movement patterns grouping /All days/

In Figure 8, the rhombus symbolizes the starting bus stop, the direction and length of the
group in the corresponding colored line, and the end of the line in the form of a circle. This
endpoint can be any coordinate point. In other words, it indicates which bus station is where
the traffic is. For example, in this picture, 121,758 Group Ill passengers travel from Duukhee
Shopping Center to Green Lake Street. This figure grouped the unit traffic from the 10 bus
stops where the most units start.

Fig.7. Unit movement patterns grouping /workday/
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Figure 6 shows the weekend unit movement grouping. Over the weekend, there were no
more centralized traffic patterns, and new group traffic centers appeared in other areas, such
as the 3rd and 4th districts and Khar Khorin.

Weekends

¢

Fig.8. Unit movement patterns grouping /weekend/

Based on the data of the first quarter, the public passenger dynamics survey was carried
out:
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Fig.9. Dynamic Urban public transport

¢In the general picture, there is an impact on planetary public transport data and some
interesting findings have been made. For example:

e The impact of planetary on one bus per day, but there seems to be a random factor
affecting the general trend;

¢ At the beginning of the month the bus line revenue is low and it increases to the end of
the month;
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e |t is evident that seasonal characteristics of student and student style in total passenger
structures are seasonal;

e The survey results show that no public service plans are planned for passenger traffic
and passenger travel patterns. For example, starting from 5 months planning to change;

e The survey results show that no public service plans are planned for passenger traffic
and passenger travel patterns. For example, starting from 5 months planning to change;

2000

Figure 10. Relationship of the revenue of per hours and per days

Chart 1.
Correspondence correlation
Revenue per
Indicator hours /per Revenue per
buses/ hours /per hours/

Revenue per hours /per

hours/ 1.00

Revenue per hours /per

buses/ 0.87 1.00

One-day revenue per bus is dependent on one-hour passenger buses, which can be
modeled with linear formulas, but one-hour revenue is not stable.
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Figure 11. Matrix mapping parameters
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From this point it is concluded that the number of passengers on a bus is independent
of the average daily income of a bus, which indicates that the passenger structure of the bus
is different. In other words, the passenger structure of each route depends on the environment.

Studies show that 1 hour bus revenue is non-constant, reflecting the customer's
dependence on the type of day. In other words, it represents the difference between peak
commaodity start-up and overtime and the difference in income between days and less.

One day bus performance does not depend on day's earnings, indicating the bus load
needs to be adjusted. In other words, depending on the specific day of the day, planning is
flexible.

Although the number of passengers in the public transport service is affected, the survey
found that the impact of the planet has been observed.

3. Supply of public transport services in Ulaanbaatar

Since 1990, the private sector has been shifting to the new socioeconomic system and
the share of the economy has been growing, which has also contributed to the public transport
sector and the number and quality of such services are increasing year by year.

There are 1213 vehicles in 20 public transport operators is registered in the capital city,
with per day working 918 busses and trolleybuses.

1500 1369
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1000 833 778

662

918

500

931
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. - I I
0 - . | | | |
2000 on 2005 on 2010 on 2015 on 2020 oH

 Total bus numbers “ Buses of per days

Fig.12. Number of public transportation buses and trolleybuses
Within the UB city

The 134 routes in public transport services, which has main route-84, feeder and express
routes-33, suburban routes-14, camp routes-3
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Fig 13. The total number of urban transportation routes

The total length of route public transport 4163 km, the longest route is 145 km, the
shortest is 10 km, the time to spend on 30 minutes from 3 hours.
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Fig 14. The total length of urban transportation routes

According to the survey, the length of large-capacity bus routes in the city has increased
by 636.5 km or 1.3 times since 2009.
The public transport waiting time which is 12 minutes in bus, articulated bus waiting time

is 7 , waiting period of trolleybus is 15, bus waiting time for sub urban areas 47 less than 29
minutes.
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Fig.15. Waiting time /bus.minut/
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As part of the study, we used ARC gis software to map public transport overlaps
shown picture 15.

Fig.16. Overlapping of public transportation routes

The public transportation network in Ulaanbaatar is shaped by the city's urban
distribution and road network In other words, it is located in the central city of the passenger
traffic absorption center, where the center of the passenger traffic is located around the
outskirts of the city.

Due to the geographical location and urban planning, production, service and road
network of Ulaanbaatar city, demand for people travel to the center of the city, the overlap of
public transportation services on key streets, such as Enkhtaivan avenue, Ikh toiruu and
Chinggis avenue. was great.

Due to the geographical location and urban planning, production, service and road
network of Ulaanbaatar city, demand for people travel to the center of the city, the overlap of
public transportation services on key streets, such as Enkhtaivan avenue, Ikh toiruu and
Chinggis avenue was great.
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Fig.17. Number of bus station
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From this point on, 47.06 percent of the total traffic on the route is too many or more than
40 stations and on the parking lot. This suggests that the general requirement is that the
minimum spending time for one trip to go to any city in the public transport route system is
minimal.

Approximately 20 percent of the total route is over 40 kilometers long, which is a very
delicate solution. In other words, the number of passengers on a passenger journey has been
reduced, but on the other hand, it does not meet the requirement of maintaining the full load
of the entire network. It shows the routes that can not be recovered costs.
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Figure 18. Length of Routes

The city's public transport network planning and intercept speeds were estimated by the
average of 07-23 o'clock, with the lowest speed or 6-10 km speeds in the central part of the
periphery and low-edges of the Gatsuurt road , Jargalant, the road from Red Stone and the
Bayankhoshuu. On the edge of the periphery and summer camp, the speed is 100 km or more.

1 [Ie— S——

Figure 19. Network planning and Speed between bus stops

In order to study the reasons for public transport speed, the area of the capital city was
divided into zones. For example, in the Central Region, traffic lights, traffic congestion, traffic
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congestion, and remote departure points are considered as an interval over time and
expectations.

We studied the interval between 1037 bus stations of the 98 transport routes of
Ulaanbaatar and resulted in the results of the first quarter of 2017. The interval is 10-11 minutes
between 8-11 minutes between the Enkhtaivan Avenue and Ikh Zarung and the University
Street Entrance, and for the remote city of some of the city's 5 Short-Distance Road Trails.

Intervals such as traffic lights, traffic congestion overlaps, time lapse of bus interval,
intervals during the intervals, high expectations, and the number of vehicles passing by that
road are relatively small, the roads are straightforward and the barrier is low.

In determining the output of public transport services, we compared the number of
companies and routes approved by the Metropolitan Transportation Authority to the mapping
using the ARCGIS software.

A detailed survey of the 89 vehicles in 20 public transport services in the capital city was
carried out in each direction. These include:

o Maximum: Ch:3 - 30 buses.

e Minimus.: HO:4 - 1 buses.

Bus numbers public transport service

Y:12, Y:18A, U:18B, U:24B, U:52 7

U:19A, U:19B, 4:56 5

Figure 20. Bus numbers per route

The factors affecting the number of vehicles in the low-traffic range are low population
densities and longer turnarounds. In the case of high-traffic routes, the population density is
high, the turnaround time is short and the number of traffic routes with high passenger traffic
is high.

It is recommended that the public transportation of Ulaanbaatar be modeled as follows.
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1. Use the traditional approach or "Four stages" to perform network planning.

2. Detailed study and planning of Ulaanbaatar transportation distract and divide.
Establish traffic zones (Traffic Analysis Zone).

3. Determine the statistical and socioeconomic characteristics of the population of
Ulaanbaatar in the Traffic Zone

4, Characteristics of the transportation system of the Capital city of Ulaanbaatar is
defined by regionary traffic zone (TAZ).

5. Conduct public transport service surveys and define the general demand for
transportation in the capital city of Ulaanbaatar

0. Improve public transportation services in the capital city of Ulaanbaatar and
identify major zones that cause traffic congestion

7. Make mathematical modeling of public transportation planning and policy in the
capital city of Ulaanbaatar

8. Establishing alternative model planning. Develop a planning application for
alternative urban planning, policy-making, and policy alternatives for Ulaanbaatar.

9. To make proposals and recommendations describing ways to introduce urban
planning, transportation planning policies and strategies appropriate to the Capital City of
Ulaanbaatar

In doing so, a thorough study of the experience of a foreigner will be carried out and a
detailed analysis will be made.
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Conclusion:

The following conclusions are made based on the study of factors influencing the public
transport service network planning.

1.Re-planning of public transportation network to increase traffic congestion and traffic
congestion, negatively affecting the travel time and usage speed of public transport services,
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and to reduce the overlap, improve service quality, increase accessibility, and introduce
registration and electronic payment system and new technology. The following results can
be achieved if the implementation is implemented.
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Figure 21. Re-planning public transportation service

2. Integrate routes of public transport services.
18 routes decreasing to 9, reducing 142/102 output by 30%, Expenditure decreased by
40%, Increased subsidence
3. Reduce overlaps in the sub urban routes. Change the six urban areas
4. Modify marine passenger traffic. Modify 10 low passenger routes
5. Change the interval between public transport stops
54.7% of the total parking spaces intervals run 0.5-3.5 minutes, reducing the
amount of public transportation and reducing costs by redesigning routes.
6. Reduce the impact of weekends and weekdays on public transport
It is important to consider the impact of the planet on public transport data. For
example:
¢ Pay attention to the impact of planetary on 1 day bus revenue;
¢ Organize renovations as early as possible at the beginning of the bus line to the end of
the month;
¢ The flexibility of planning for the student and student style in total passenger structure
is seasonal,;
e alter public service planning based on passenger traffic and passenger travel patterns;
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7. Public transport services should be conducted by 9 indicators using the Traffic
Analysis Zone (TAZ)
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r. MockBsa, Poccus

Abstract.

Introduction. Nowadays, intelligent transport systems are widely used to assist the driver while driving. However,
such systems have not yet found application in public transport. In connection with the actualization of the problem of the
safety of the driver and passengers of public transport, an active development of a suitable intelligent transport system is
underway.

Materials and methods. This article proposes a telematic system that allows you to increase the safety of passenger
transport and reduce the risk of road accidents in participation with it.

Conclusions. The presented telematics system analyzes the driver's behavior while driving, helping him with various
collision warnings. This system will potentially help reduce the risks of accidents with public transport, and in the future can
be installed on cars.

Value. This telematics system is applicable to all types of public transport, where there is a driver.

Key words: ITS, telematics, security, public transport, ADAS-system, passenger traffic, passengers, road accident,
driver.

AHHOTALIML

BBedenue. B nacmosuee Bpema unmertexmyassHole MpancrnopmHblie CUCTeMbl WLUPOKO NPUMEHAIONICA 045 NOMOUU
Booumento 6o Bpemsa O0Buxenus. OOnako no00OHble cUCHEMbl NOKA UMO He HAWAU NpuMmeHeHus 6 obujecmBeHHom
mpancnopme. B cBasu ¢ akmyasusayueri npobaemui besonacrocmu Bodumens u naccaxupol obuecmbenrozo mpancnopma
udem axmubBHas paspabomxa no0xXo0Aueil UHMEANEKMYAALHOT MPAHCIOPIIHOLL CUCTHEMBL.

Mamepuaavt u memoost. B dannon cmamve npedsoxena mesemamuyeckas cucmema, 103604a10uas novicums
besonacrocms naccaxupckoeo mpancnopma u chusums puck ITII 8 yuacmue ¢ HuM.

BuiB00bt. [Ipedcmabaennas mesemamueckas cuctema anasusupyem nobedenue Bodumenst 6 xode O0BuseHus,
110M02asl eMY C NOMOUfbI0 PASAUMHBIX Npedynpexdenuii 06 onacHocmu cmoakHoBenus. Jlannas cucmema nomeHyualbHo
nomosem cHusums pucku BosnuxnoBenua ITII ¢ obujecmBennvim mparcnopmom, a 6 nepcnexmube moxcem 0bimb
ycmanoBaena u Ha aeekoBvie abmomobusy.
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Lennocmo. Hannas mesemamuueckasn cucimema npumeHuma ko cem Budam obujecmbernozo mpancnopma, 20e eciiy
Booumens.

Karoueboie caoBa: WUTC, mesemamuxa, OesonacHocms, obwecmBennsviii  mpancnopm, ADAS-cucmema,
naccaxuponomox, naccaxupst, JITII, Booumens.

PeuenseHT: CarntoB Pamunb ®apratoBumy, KaHONAAT TEXHUYECKMX HAyK, OOLEHT, 3aMeCTUTENb
anpekTopa no Hay4yHon pabote B OO0 «Hay4HO-nccneposatensCKuii U NPOEKTHBIA UHCTUTYT
aKonornyecknx npobnem», r. OpeH6ypr

BesepeHue

VHTennekTyanbHble TpaHCcnopTHble cuctemsl (MTC) — noHsaTre He HoBoe. Tak, Hanpumep,
OAVIH N3 MUPOBbIX NIMAEPOB, 3af4a0LWLMX TPEHAbI B HAYYHbIX NCCNEOBAHUAX N (DOPMUPYHOLLIMX
cTaHgapTbl B oTpacnn — komnaHusa ERTICO - ocHoBaHa B 1992 rogy. CosgaHHas no
nHUumaTuee EBponenckoin Komuccuu, MUHUCTEPCTB TpaHCcnopTa W eBPONenckom
npomsbiwneHHocTn, ERTICO cerogHs nrpaet BakHyt0 posib B pa3paboTke WNPOKOro cnekTpa
Tenematuku, B TOM YuCrie NPOABMHYTbIX CUCTEM nomolum sBogutento. B Poccuun y nctokos
NTC cTtosna kadegpa «TpaHCnopTHOM Tenematuku» MockoBCckoro ABTOMOOWSIBHO-
LHopoxxHoro NocypapcteeHHOro TexHundeckoro YHumsepcuteta (MALW) nog pykoBoacTBoM
3acny>XeHHOoro geatens Haykm PO, ookTopa TexHUYecKux Hayk, npodgeccopa B.M.Bnacosa
Passutue NTC B Poccum HadnHanock B MockBe, rae Ha KoHel, 2018 roga 661110 YCTaHOBEHO
3300 peTeKTOpOB 3arpy>eHHOCTN Jopor, 2254 «yMHbIX» cBeToOopoB, 166 AMHaMUYECKNX
NHopmMaunoHHbix Tabno (ONT) n 2059 sugeokamep (HabnogeHUs N aBTOMaTU3UPOBaHHOMN
dukcaumm HapyLieHun npasufl OOPOXXHOro AswxeHus). B despane 2020 roga B TBepwu
3apaboTan nosiHoMacwTabHbIn NPOEKT 06HOBNEHNSA Napka aBTobycoB, 6narogapst KOTOPOMy
Bnepsble B Poccun 100% nogsmxHOro coctasa 6b110 060py[oBaHO aBTOMATU3NPOBAHHOM
CUCTEMOW MOHUTOPUHIra naccaxmnponotoka (ACMIT).

B nepuop no 2025 roga BknwouutenbHO [lNpasutensctBoMm Poccuinckon depepauun
Oypet notpadeHo cebiwe 40 mnpa pyb. Ha passutne VHTennekTyanbHbiX TpaHCMOPTHbIX
Cuctem. 3HauntenbHoe mecto passututo VITC BbigeneHo n B TpaHcnopTHown cTtpaTerun 2035,
paspaboTtaHHo MuHUCTEPCTBOM TpaHcnopTa u yTBepxXaeHHon [pasutensctBom P®. B
KayecTBe OOHOW W3 NATU KIO4YEBbIX Lenen obo3HavyeHo «obecnevyeHne 6e30macHOCTU
TPaHCNOPTHOrO KOMMMIEKCa».
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1.1 Cratuctuka OTI1 ¢ y4actnem obLiecTBeHHOro TpaHecnopTa

O6 akTyanbHOCTU npo6nembl 6e30MacHOCTM LOPOXKHOrO ABWKEHUS C  Yy4acCTUEM
00LEeCTBEHHOr0 TpaHcnopTa CBUAETENBCTBYET CTAaTUCTMKA.

C anBaps no okta6pb 2019 roga, cornacHo ctatuctuke M’MBL (ctatuctrka aToro roga
OyneT He xapakTtepHon B cuny naHgemun COVID-19), B Poccum npounsowno 5598 nopo>kHo-
TPaHCNOPTHbIX NpouclecTsnin (nornbnn 263 4venoseka, noctpaganm — 8242) ¢ y4actmem
OOLLECTBEHHOrO0 TPaHCMNOPTa, OCYLLECTBNAIOLWEro aBTOOyCHble nepeBo3kn. 310 Ha 12%
6onbLue, 4em 3a nepsble 10 mecsues 2018 roga (4990 cnyyaes). BonblWnHCTBO aBapuii, 4518
cny4aeB, nNpou3owno no BuHe BoguTenein. CornacHo wccnegosaHuio HaunoHanbHoro
ynpaesneHnsa CLLUA no 6e3onacHoOCTM [OBWXeHWs asToTpaHcnopTa 73% asapuin co
CMepTENbHbIM UCXOAOM C yyacTvem rnewexonoB n 69% cmepTtenbHbix OTM ¢ ydactnem
BEIOCUNESNCTOB NPON3OLLN B YEPTE HACENEHHbIX NMYHKTOB.

1.2 ADAS cuctema

Knto4eBbIM WAroM Ha nyTu NOBbILWEHNUS YPOBHS 6€30MacHOCTUN SABNSETCH BHeOpeHune
NPOABUHYTbLIX CUCTEM MOMOLWUM BOAUTENO (Tak HasbiBaemble ADAS, OT aHrnunckoro -
Advanced Driver Assistance Systems), Tak, cornacHo gupektuBe Ne142 MwuHuctepcTsBa
TpaHcnopTa 1M 6e30nacHOCTM AOPOXXHOro Asu>keHust Mspauna ot 11 aHuBaps 2016 ropaa,
yCTaHaBNMBaETCA:

er. A. Cuctembl npegynpexgeHnss 0 rnepegHeM CTONIKHOBEHMM W Bble3ge C MoJioChl
OBKEHUS — 3TO CUCTEMbI, yKasblBalolmMe N npegynpexpawowme BOOUTENs, Korga ecTb
OMacHOCTb CTOJIKHOBEHUSI TPaHCMOPTHOro CpeacTea C Brepean vaywum TPaHCNOPTHbLIM
CpencTBOM UM NPU OTKSIOHEHWM C NPefHa3HavYeHHOM ANs e3abl NONOChl ABUXXEHMS.

en. 6. O6e cuctemsbl, No cBugeTenscTey ctpaH EC, o6nagatoT BbICOKMM MOTEHLMANIOM
ONA CYLECTBEHHOMO COKpALLEHNSA YCa XXePTB AOPO>KHO-TPAHCMOPTHBIX NPOUCLLECTBUN.

or. [. DPPEKTNBHOCTL 3TUX CUCTEM 6e30NMacHOCTM Takxke 6Oblna gokasaHa B Xxofe
NpPoBepOK, NpoBeaEHHbIX B 3panne.

en. [1. NockonbkKy cuctembl 6e30MacHOCTV MOrYT YMEHbLUUTb KOJSIMYECTBO >XEPTB,
MUHUCTP TpaHcropTa NPUHAN peweHne 06 KX MPUMEHEHUN TakXe K CyLEeCTBYHOLLMM
TPaHCMNOPTHbLIM CPeacTBaMm.
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er. E. Qna peanusaunm aTOro pewweHns 6bina onybnnkoBaHa HOBas OUPeEKTUBa O
OOPOXXHOM ABV>XXEHUN Nod HOMepoM 364 Ans onpepeneHns Tuna ycTtaHaBIMBaeMbIX CUCTEM,
TEXHNYECKMX TpeboBaHWi, MPUMEHEHNS U OaTbl HA4Yana 0encTBUS OUPEKTUBDI.

Hanee, B gunpektnBe Ne364 KOHKpeTM3UpyeTca psg (akToB M yCTaHaBIMBaeTCs
aoMUHUCTPATUBHbBIN NOPSAOK BHeapeHua ADAS-cuctem.

1.3 CywecTBylowme CUCTEMbI  MOMOLUY BOOUTESIO

B noHATME npoABMHYTbIX CUCTEM MNOMOLLM BOAUTEND BXOAAT HECKOSIbKO CUCTEM
(nogcuctem, B cnydae peanu3aumm B paMKax OAHOrO KOMMJEKCa), pPasfnMyHbIX Mo
byHKLUMOHANBbHOW NMPUHAONEXHOCTU. PacCMOTPUM TEXHUYECKME OCOBEHHOCTU Ha NpuMepe
cuctemsbl «Shield+» nspanneckoro nponssogutens «MobilEye».

Mpenynpexaaetr 0 HENOCPEACTBEHHON OMACHOCTW CTONIKHOBEHNSA C MELIEXOAoM Wn
BESIOCNNEQNCTOM B NepepHen nnam 60KOBbIX OnacHbIX 30Hax asTomobunsa (puc. 1); curHanbi
NOQAKTCSA NP CKOPOCTU He 6onee 50 Km/4 (MOpor MOXKET 6bITb yBenmyeH 0o 70 Km/4), 4TO
NO3BONSIET BOAWUTENIO CBOEBPEMEHHO CpearnpoBatb W BbIMOSHUTL COOTBETCTBYIOLLNIA
MaHeBp.

Puc. 1 - lNpegyrnpexnaeHne o0 CTOSIKHOBEHUU C MELLEXOLaMU U BEJIOCUNEANCTaMU
Fig. 1 — Warning of collision with pedestrians and cyclists

MpeoynpexaeHne O CTOMKHOBEHUW C  OBWXKYLMMCS Briepedn  TPaHCMOPTOM.
MpeaynpeXxaaeT O HEMOCPEACTBEHHOW OMacCHOCTY CTONTIKHOBEHMS C MOTOLIMKIIOM, JIErKOBbIM
NN rPy30BbIM aBTOMOGMNEM, OBWXYLLUMMCSA C 06O CKOPOCTBLIO Briepeay B MOMyTHOM
HanpasfieHUn, 4YTO MO3BONSET BOAUTENIIO CBOEBPEMEHHO cpearnpoBaTb W BbIMNONHUTb
COOTBETCTBYIOLLIMIA MaHeBp.
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OyHKUMA KoHTpons guctaHuuu. [lomoraet Bogutento cobniogatb 6e3onacHyo
ANCTaHLUMIO 0 nayLwero Bnepeamn TpaHCNopTHOro CPEACTBA, ONOBeELLas 3BYKOM 1 BU3YasibHOM
nHanKaunen o6 onacHOM CoKpalleHUn PaccTOsHMS.

MpepynpexgeHrne o0 cxopge € nonocbl. [lNpegynpexxpaer 3BYKOM U BU3yasnibHOM
nHovKaumen o6 OTKIIOHEHUM OT MOJSIOChI OABVXKEHUS, €CNn OHO npoucxoant 6e3 BKIYEHNS
COOTBETCTBYHOLLErO curHana nosopota. [JaHHasa yHKUMS aBTOMaTUYECKN aKTUBUPYETCA Npu
CKOPOCTU ABWXXEHNSA CBbILE 65 KM/\.

HgnkaTtop orpaHny4eHnsi CKOpocTW. Pacrno3HaeT [OpOXKHble 3HaKW OorpaHuyeHus
CKOPOCTM U YBEeOOMJISIET BOAUTENS B Cllydae MNPEBbILWEHNS TPaHCMOPTHbIM CPEACTBOM
NPeanMcaHHOro 3HakoM OrpaHNYeHus.

Cuctema «Mobileye Shield+» BkntovaeT B cebs cneyroLme KOMNOHEHTbI:

e[ naBHbIn 610K Kamepbl — 610K «Mobileye Shield+» «Master» (OCHOBHOW): cooep>XuT
(bPOHTaNbHYIO KaMmepy, MPOCKONUYECKNI SaT4nK, 3BYKOBON 3yMMEP 1 raBHbIn NpoLeccop
(EyeQ2 ™). YcTaHaBnmBaeTCA Ha BETPOBOM CTEKJIE U UMEET yron o63opa 38 rpagycos.

e3apHaa Kamepa «SerDec» — mopgyfib Kamepbl, FrePMETUYHbIA KPOHLUTENH KOpnyca,
BK/IOYAss KOaKCUasibHbIi COEOUHUTESNbHBI Kabenb 1 OeMnupyowmin  9NeMeHT  Ons
npeaoTBpaLLeHns Bnbpawmii.

e[lnatel 3agHero mocta «SeeQ» — OCHOBHas nnarta, KOTopas MnoAaK/toYaeTcs
HEeNOCPEACTBEHHO K 3aHEN KaMepe Yepes KoaKCuasbHbI COeOMHUTENbHbIN Kabenb.

ebI0OK YrnoBbIX Kamep — OBa MoOyNnsa Kamep, repMeTUYHbIN KPOHLITENH Kopnyca,
BKJIOYasi KOaKCuasibHbI COeQUHUTENbHbIN Kabenb.

o )KK-gucnnen n 6n0K ynpaenieHUss — N0 OOHOMY [OMWCMME C KaXOoW CTOPOHbI
(MOHTUMpYtOTCA B KabrHe BOoUTENS).

B kabuHeTe BoguTensa aBTobyca yCTaHaBNMBAETCSH YeTbipe HebonblMX gucnnes, Ha
KOTOpblE BbIBOOUTCSA COOTBETCTBYIOWAA WHpopmaunsa. CxemMaTUyHOEe pacrnonoXXeHne
OTPaXXKeHOo Ha PUCYHKe 2.
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Puc. 2 — PacriosioxeHne 3/1eMeHTOB cucTtemMb! «Shield+» B kabuHe BoguTesis asTobyca
Fig. 2 — Positioning of elements of the Shield+ system in the bus driver's cab

Bo Bcex cnyyasx B Ka4decTBe npenynpexparwero NCNofb3yeTcs crneunpun4eckui
3BYKOBOW CurHan rpoMKocTbio 86 geumben. Cuctema npegycmaTpuBaeT MNOOKOYEHUE K
CAN-LWMHe TpaHCNOPTHOro CPEACTBA AN NONYYEHNA CneayroLmx CMrHanos:

e CKOpPOCTb TPaHCMNOPTHOrO CPeacTBa;

e 3axxuranue (Bk. / BbIKJ.);

¢ AKTVBaLNSA TOPMOSHOW CUCTEMBI;

e AKTMBaLMSA NEBOro yKkasaTens nospoTa;

e AKTMBaUusA NpaBoro ykasartensi noBpoTa.

Mpwn 3TOM NPOLECC YCTaHOBKW CUCTEMbI HE HAPYLLIAET 3aBOACKYH NPOBOAKY, NCMONb3YySA
NHOYKUNOHHbIE pa3béMbl U/UNN yCTaHaBAMBASACh B Pa3pbiB C MOMOLLbIO NEPEXOOHUKOB.

CornacHo nccnegoBaHnsM NPOU3BOAUTENS, JIOXKHbIE cpabaTbiBaHNS BOSMOXXHbI BCErO
nmwb B 0.4% cny4yaes.

BakHO, 4TO NMOMMMO HENOCPEACTBEHHO MOMOLUM BOAUTENO, coBpemMeHHble ADAS-
cucTembl CNOCOBHbI NepefasaTtb AaHHbIE O MOBEAEHWUM BOAUTENS HA TefemMaTudeckuin 6nok.
Bnocnepcteve, ¢ nOMOLWpBKO CneynansHOro nporpaMMHOro obecnevYeHust CTaHOBUTCA
BO3MOXXHbIM MpoaHann3npoBaTb M faTb OLEHKY KadecTBy pabodero npouecca BOgUTENs
TpaHcnopTHOro cpencTea. NogpobHbI NpuMep n3obpaxkeH Ha pUcyHke 3.
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OTyeT no OLeHKe BoaUTeNA

roc. Homep
C: 01.12.2018 Mo: 31.12.2018 Knuew: - test

AsTomobuMNE

06:17:00  78:39:47 3329.8 501 roc. Homep
B

Bcero cero Bcero Bcero
BesonacHocTb SkoHOMMA Bpems Bpems npoGer 3a KONMU4eCTBO
pabotbl paboTbl nepuoa noesaok 3a
nABuratens nBuratens nepuon
B 3a nepuon
BXONOCTyI0

YpoBeHb 6630MacHOCTH N0 COBLITUAM

i O6roHbl CkopocTb JleBbie noBoOpOTHI Mpasble Kpusas/
NoBopoTHI MepecTpoeHus

Ormuo-Mpoporkaiire Otr+0-Mponorkasire

Puc. 3 - lpumep otvera rio oyeHke BoguTe s
Fig. 3 — Example of a driver evaluation report

O6cyXXaeHus n 3aK0YeHus

K coxaneHuto, cerogHsi Ha obLecTBEHHOM TpaHcnopTe B Poccumn BHEAPSAOTCA CUCTEMBI
KOHTPOSS BOAUTENEN, HO HE NoMoLN. VI3Mepsasa aaBneHne, KOHTPONPYSA peakLumio 3padvkos n
NPUMEHAS ApYyrne MeTodbl KOHTPOMS COCTOSHUS BOOUTENs, cO3aatenn nofgobHbIX CUCTEM
NbiTAIOTCA NpeaynpeouTb OOPOXHO-TPAHCMOPTHbIE npoucliecTeus. lMpu 3TOM cornacHo
nccnepoBaHMio WBEACKOro astonpoudsogutensa Volvo, ogHOro u3 nvaepoB MUPOBOrO
aBTOMNPOMa C TOYKM 3peHns 6e30NacHOCTU, NO YUCTO MEOULNHCKUM NOKasaTesnsM BblHUCANUTb
KPUTUYECKMI YPOBEHb YCTANOCTN BOAUTENSA OOCTATOYHO CIOXKHO. TeopeTuyeckn aTo MOXET
NnoMo4b B npenynpexaeHu aBapuiHbIX CUTyauuin, 0gHaKo NCMOb30oBaHe 3(PPEKTUBHBIX
CUCTEM KOHTPOJISA COCTOSIHUS BOOAUTENSA, KPOME TOro, HEM3MEHHO COMPS>XXEHO C BbICOKOWN
CTOMMOCTbBIO 060PY[0BaHNS U OTCYTCTBUEM NPOCTOTbI AKCMlyaTauum.

OcHoBbIBasiCb Ha MMPOBOM OMbITE W W3YYUB TEXHUYECKME XaPaKTEPUCTUKMN
COBPEMEHHbIX MNPOABUHYTbIX CUCTEM MOMOLLUM BOAUTEND, MOXXHO CcAenaTb BbiBOL O
HeobxogumocTn BHepgpeHuss ADAS-cuctem Ha OO6LWECTBEHHOM TPaAHCMOPTE B pamKax
passutus UTC B Poccun n peanusauum uenen TpaHcnopTHom cTpaternmn 2035. Kpome Toro,
3HauYUTENbHYIO NONb3Yy B 6opbbe 3a 6e30NacHOCTb Ha Joporax O6Lero Nob30BaHNS MOXET
oKazaTb 1 6onee WNPOKOe BHeApeHne NoJoBHbIX CUCTEM, B NEPCMNEKTMBE OXBaTbIBAKOLLEM
BCE aBTOMOOWN CTPaHbI.
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PeueHseHT: KanawHnkos Buktop EBreHbeBuY - KaHanaaT NCKYCCTBOBEAEHMS.
NHcTuTyT nckyccTB, kadenpa nckyccreoseneHusi. ®rc0Yy BO PIy nm. A.H. KocbirnHa

Modern society is undergoing changes in many spheres of life, which are associated
with many indicators. First of all, this is the darting rhythm of life in megacities. The second
indicator is the conditions of the pandemic, which not only made adjustments to everyday life,
but radically changed it, transforming the values of the individual and, accordingly, the culture
as a whole, which is the third indicator, thereby reviving research on the role of the vision, sign
and symbol in the modern world.

In the conditions of the pandemic and self-isolation, the inhabitants of the megacity
began to pay more and more attention to the environment, not only for rest, but also for work
and even at home, which became one of the determinative factors, first of all, internal balance.
When people were forced to work remotely without leaving home, and in general, leaving home
became a certain holiday, and this holiday was in the most extreme cases, when there was an
urgent need, for example to go to the grocery store. And there is again a question about the
zoning of premises, and the setting of certain boundaries, both internal and external. The All-
Russian Public Opinion Research Center’s researches' showed the value orientations of the

T All-Russian Public Opinion Research Center. News: Health, safety, family and job.
URL:https://wciom.ru/analytical-reviews/analiticheskii-obzor/zdorove-bezopasnost-semya-i-rabota (date of request:
05.03.2021).
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megacity citizens were significantly transformed during this period and this leads to changes
in fashion trends in design related to all spheres of life, both environmental objects: residential
premises, offices, places for leisure and recreation, and in costume and accessories. At
present the megacity’s customer needs to determine “unity with nature”, and the same time
to stay at home to work in time, to execute home duties and, of course, to have a rest. Now
all these functions are assigned to one facility, and this facility is not always a big size. In this
difficult time bionic principles will help to create a demanded product or service that will meet
all the needs of the individual and the fashion trends of “nature”.

The basis of such a study can be any object related to nature, whether it is sea waves,
shells, stones or rocks, water drops, a rainbow, an animal, trees, bushes, flowers or one of its
images, for example, neural connections of the brain or nervous system, etc.

Speaking about the origins and analogues of pre-project analysis for creating a
conceptual project taking into account all the newly emerged needs of the individual, we can
refer to the drawings of the founder of modern neuroscience, artist, histologist, anatomist,
Nobel Prize winner Santiago Ramon y Cajale. His first serious scientific work was in 1880,
“Experimental studies of the development of inflammation, especially the migration of
leukocytes”, it is surprising that at that time there were difficulties with microscopes and for
further research, the author drew everything by hand that he saw under magnification power.
(picture.1). On the picture is on the left: section of the cerebellar cortex of a pigeon (1899):
Purkinje's cell (A) and granule cell(B). On the right — Cellular architecture of the retina (1911),
neuron layer: photoreceptors, bipolar and horizontal cells (middle layer), amacrine and
ganglion cells that generate action potentials that are transmitted to the brain via the optic
nerve. 2

2 Bio molecule. URL: https://biomolecula.ru/articles/sotvorivshii-neirobiologiiu-santiago-ramo
n-i-kakhal (date of request:07.03.2021).
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Picture 1. Sketches of the results of the neurons study, performed by Ramon-y-
Cahal.?

Taking into account the technologies of modern times, we can say that he is the founder
of such art form as Nano Art. Nano Art has been separated into a separate art form relatively
recently. Only in 2006, the first Annual International Online Festival of Nano Art was
established, where 72 works by 22 artists were presented. And in 2008, there were already
121 works from 37 creators®. The main founder of this art direction is considered to be Cristian
Orfescu, a Romanian artist and physicist living in the USA (California). He works at Caleb
Technology and is engaged, in general, in the research of new nanomaterials for batteries,
capacitors. K. Orfescu defines Nano Art as “a new artistic discipline at the intersection of art,
science and technology. It presents Nano lanscapes (molecular and atomic landscapes, which
are natural structures of matter at the molecular and atomic levels) and Nano sculptures

3 NanoArt 21. Art — Science - Technology. URL: https://nanoart21.org/ (date of request:25.02.2021).
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(structures created by scientists and artists by manipulating matter at the molecular level). and
atomic scales using chemical and physical processes). These structures are visualized using
powerful research tools such as scanning electron microscopes and atomic force
microscopes, and their scientific images are captured and processed using various artistic
techniques to transform them into works of art displayed to a wide audience” 4

All these mechanisms and developments of nanotechnologies can be used for
formation the exhibition environment, as well as in various spheres of consumption and fashion
industry, industrial design, for example, electric vehicles, or for creating new works of art and
for renewable and restoring old masterpieces.

The physicist is the founder of this direction, but not the only creator. Italians Alessandro
Scali® and Robin Hood®, Grit Ruhland’, from Germany, Stephen Pollard® David Derr®, Teresa
Mayerus'?, Renata Spiazzi'!, Moscow artist Alexey Derzhavin'?, and many others are working
in this direction. The works of these authors can serve not only as a source of inspiration, but
also as the basis of any project (pic.2-3).

Y N ¢
» q »
h {
3

4 NanoArt 21. Art — Science — Technology. URL: https://nanoart21.org/ (date of request:25.02.2021).
5 Saatchiart. URL:https://www.saatchiart.com/alessandroscali (date of request:07.03.2021).
6 Nanoart by Alessandro Scali. URL: https://www.facebook.com/Nanoart-by-Alessandro-Scali-51175705246/
(date of request:07.03.2021).
7 Artfacts. URL: https://artfacts.net/artist/grit-ruhland/202094 (date of request:10.03.2021).
8 Nanonewsnet. URL: https://www.nanonewsnet.ru/news/2008/nano-modernizm (date of request:10.03.2021).
9  Fineartamerica.URL: https://fineartamerica.com/featured/nano-flower-bud-david-derr.html  (date = of
request:09.03.2021).
10 Popular Mechanics. URL: https://www.popmech.ru/technologies/7334-nano-modernizm-sv
erkhsovremennoe-iskusstvo/(date of request:09.03.2021).
1" Nanonewsnet. URL: https://www.nanonewsnet.ru/news/2008/nano-modernizm (date of request:10.03.2021).
2 The Art of Nanotechl, BARNABY J. FEDER JANUARY 25, 2008, The New York Times URL:
http://bits.blogs.nytimes.com/2008/01/25/the-art-ofnanotech/ (date of request:07.03.2021).
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Picture 2. Left: Steven Pollard «GLuminocitylL». Usual photo combining with set of
nano layers’®. Right:David Derr «Echo». In a base macro photo of peacock feather, nano
crystals is laid above picture, total 9 layers on the picture, are made of in Adobe

Photoshop’.

/[ :‘» - ° »

Picture 3. Left: Teresa Majerus «Science eye». While researches it had been During
the research, a picture of the “nanoflower” was obtained, which later turned into a picture on
canvas that reflects the view of a scientist studying the nano world™. Right: Renata Spiazzi
«Nano depths». The work is based on overlapping fractals overiay’®.

To create conceptual objects in the pre-project analysis, after sources of inspiration, it
is necessary to study already existing projects from different fields. So we can note the
Complex Galaxy SOHO from the field of architecture, had built according to the project of
Zaha Hadid, the first name was « Chaoyangmen SOHO» Zaha Hadid Architects. This is the
first object built according to the project of this architect in China, made in ARCHICAD".
Speaking of objects that refer us to history, we can recall the church of Blessed Mary Restituta
in Brno, where the architects of Atelier Stepan created a clerestory of multicolored windows,
reminiscent of the rainbow as a symbol of the covenant of man with God'8. In another religion,

13 NanoArt 21. Art - Science — Technology. URL: https://nanoart21.org/ (date of request:25.02.2021).
14 Same (as above)
15 Same (as above)
16 Same (as above)
17 Archi.ru. Sterling’s prize: overload. URL: https://archi.ru/world/49353/premiya-sterlinga-perezagruzka (date of
request: 1.04.2021).
18 Archi.ru.Rainbow sky. . URL: https://archi.ru/world/87317/raduzhnyi-nebosvod (date of request: 28.03.2021).
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there is a building in the Sydney suburb of Punchbowl! designed by Candalepas Associates.
The mosque was built by order of the Australian Islamic Mission (AIM)*°.

Considering analogs from various spheres, it is worth paying attention to residential
objects. A lot has changed in the context of the pandemic and it is necessary to consider the
objects of Pitsou Kedem Architects reconstructing a 300-year-old house in Israel?®. All the
architectural features of that time were carefully restored and served as the basis of the
interiors, but not in a museum way, but rather emphasizing the aesthetics of that ancient
apartments. The project is a good example of bionic principles, constructivism is certainly
present, but not in the usual form, it is present only in forms that are made of natural kurkar
stone and local sandstone of natural colors, connecting the interior with the delightful palette
of the port located nearby. The minimalism of the objects in the interiors creates a soothing
atmosphere, and does not distract from the unity of nature. In the color palette, muted shades
of white, beige and gray shades help to emphasize the architectural heritage and the legendary
history of the building, at the same time, modern furniture retains its rigor and makes you
rethink the centuries-old architecture.

In addition to residential premises, it is worth paying attention to the organization of
public space. In such projects, it is important to zone correctly the space as a commercial
space and kitchen workshops. One of the most successful projects in this industry was
created by KLD designers in Dublin. The Cinnamon restaurant is conceptual, strict, but at the
same time calm. The designers achieved this diversity by dividing the entire space into three
zones?'.

Today, design carries the function not only of zoning space and reflecting “oneself” in
the modern world, but also the function of perceiving the world as a whole. This includes the
social side and its role in improving society. This factor is noted by Jukka Savolainen, director
of the Design Museum in Helsinki??, as well as the editors and authors of the Interior+design
magazine write about the obsolescence of constructivism and the predominance of bionics,
more precisely, “the revival of coral reefs to catering scenarios”?3, where we are talking about

19 Archi.ru.A hundred domes. URL:https://archi.ru/world/81662/sotnya-kupolov (date of request: 28.03.2021).
20 Elledecoration. Minimalistic apartment in an old house in Jaffa.
https://www.elledecoration.ru/interior/flats/minimalistichnye-appartamenty-v-yaffe-id6840090/ (date of request:28.03.2021).
21 Yatzer. https://www.yatzer.com/cinnamon-restaurant (date of request:25.04.21).
22 |nterior+design. Opinion Leaders. Savolainen J. Design as a way to understand the world. What processes define
the world of design? Ne 4-5 Anpens/Man 2021.P.16.
23 |Interior+design. Opinion Leaders. Savolainen J. Design as a way to understand the world. What processes define
the world of design? Ne 4-5 April/May 2021.R.12.
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energy-efficient and sustainable design. Paola Antonelli, curator of the Broken Nature
exhibition, speaking about the design that saves the planet, says “There is no need to sacrifice
the beauty of forms, pleasure, humor, comfort”?5?4 it is necessary to combine all these
important elements in life and design, allocating resources environmentally rationally at the
production stage, since today uniqueness is in immersiveness, and sustainability is in re-
production.

Thus, the main design concept today is developing around a culture and, of course, a
lifestyle based on health and sustainability, offering consumers a healthy, environmentally
friendly design object. As an inspiration for the design in general, it is necessary to choose
organic forms borrowed from nature itself, avoiding any rectangular shapes or sharp edges.
All elements in the projects, as well as functional parts, such as food display cases, shelves
for trays, benches and tables, must be combined into common objects of organic form, which
will be designed, planned and manufactured individually for the needs of a person.

To add sophistication to an organic design idea, it is necessary to analyze analogs and
sources of inspiration, after which it is worth creating a story of sketches, which in the future
will turn into the project itself, and therefore into an object.

References
1. All-Russian Public Opinion Research Center. News: Health, safety, family and
job. URL:https://wciom.ru/analytical-reviews/analiticheskii-obzor/zdorove-bezopasnost-
semya-i-rabota (date of request: 05.03.2021).
2. Artfacts. URL: https://artfacts.net/artist/grit-ruhland/202094 (date of request:
10.03.2021).

3. Biomolecule. URL: https://biomolecula.ru/articles/sotvorivshii-neirobiologiiu-
santiago-ramon-i-kakhal (date of request: 07.03.2021).
4, Elledecoration. Minimalistic flat in Yaffa’s old house.

URL:https://www.elledecoration.ru/interior/flats/minimalistichnye-appartamenty-v-yaffe-
id6840090/ (date of request: 28.03.2021).

5. Fineartamerica.URL: https://fineartamerica.com/featured/nano-flower-bud-
david-derr.html (date of request: 09.03.2021).

24 |nterior+design. Opinion Leaders. Savolainen J. Design as a way to understand the world. What processes define
the world of design? Ne 4-5 April/May 2021.R.12.

International journal of Professional Science

Ne6-2021 66


https://creativecommons.org/licenses/by/4.0/deed.ru|
https://wciom.ru/analytical-reviews/analiticheskii-obzor/zdorove-bezopasnost-semya-i-rabota
https://wciom.ru/analytical-reviews/analiticheskii-obzor/zdorove-bezopasnost-semya-i-rabota
https://artfacts.net/artist/grit-ruhland/202094
https://biomolecula.ru/articles/sotvorivshii-neirobiologiiu-santiago-ramon-i-kakhal
https://biomolecula.ru/articles/sotvorivshii-neirobiologiiu-santiago-ramon-i-kakhal
https://www.elledecoration.ru/interior/flats/minimalistichnye-appartamenty-v-yaffe-id6840090/
https://www.elledecoration.ru/interior/flats/minimalistichnye-appartamenty-v-yaffe-id6840090/
https://fineartamerica.com/featured/nano-flower-bud-david-derr.html
https://fineartamerica.com/featured/nano-flower-bud-david-derr.html

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru|

6. Interior+design. Opinion Leaders. Savolainen J. Design as a way to understand
the world. What processes define the world of design? Ne 4-5 Anpens/Maii 2021.P.12-16.

7. NanoArt 21. Art — Science — Technology. URL: https://nanoart21.org/ (date of
request: 25.02.2021).

8. NanoArt and Surrealist Photography. URL: http://crisorfescu.com/ (date of
request: 27.02.2021).

9. Nanoart by Alessandro Scali. URL: https://www.facebook.com/Nanoart-by-
Alessandro-Scali-51175705246/ (date of request: 07.03.2021).

10. Nanonewsnet. URL: https://www.nanonewsnet.ru/news/2008/nano-modernizm
(date of request: 10.03.2021).

11.  Popular mechanics. URL: https://www.popmech.ru/technologies/7334-nano-
modernizm-sverkhsovremennoe-iskusstvo/ (date of request: 09.03.2021).

12.  Saatchiart. URL:https://www.saatchiart.com/alessandroscali (date of request:
07.03.2021).

13. The Art of Nanotech, BARNABY J. FEDER JANUARY 25, 2008, The New York
Times URL: http://bits.blogs.nytimes.com/2008/01/25/the-art-ofnanotech/ (date of request:
07.03.2021).

14. Yatzer. https://www.yatzer.com/cinnamon-restaurant (date of request:
25.04.21).

15.  Archi.ru. A hundred domes. URL:https://archi.ru/world/81662/sotnya-kupolov
(date of request: 28.03.2021).

16.  Archi.ru. Rainbow sky. . URL: https://archi.ru/world/87317/raduzhnyi-nebosvod
(date of request: 28.03.2021).

17.  Archi.ru. Sterling’s prize: reloading. URL: https://archi.ru/world/49353/premiya-
sterlinga-perezagruzka (date of request: 1.04.2021).

International journal of Professional Science

Ne6-2021 o1


https://creativecommons.org/licenses/by/4.0/deed.ru|
https://nanoart21.org/
https://www.facebook.com/Nanoart-by-Alessandro-Scali-51175705246/
https://www.facebook.com/Nanoart-by-Alessandro-Scali-51175705246/
https://www.nanonewsnet.ru/news/2008/nano-modernizm
https://www.popmech.ru/technologies/7334-nano-modernizm-sverkhsovremennoe-iskusstvo/%20(date
https://www.popmech.ru/technologies/7334-nano-modernizm-sverkhsovremennoe-iskusstvo/%20(date
https://www.yatzer.com/cinnamon-restaurant
https://archi.ru/world/81662/sotnya-kupolov
https://archi.ru/world/87317/raduzhnyi-nebosvod
https://archi.ru/world/49353/premiya-sterlinga-perezagruzka
https://archi.ru/world/49353/premiya-sterlinga-perezagruzka

Professional science applies the Creative Commons Attribution (CC BY 4.0) license to the materials published-
https://creativecommons.org/licenses/by/4.0/deed.ru|

UDC 004.85

Zolotukhina M.A., Zolotukhin S.A. Intelligent control system for
technical diagnostics of rotary equipment using machine learning

VHTennekTyanbHasa cucrtema peryampoBaHus TEXHUYECKON ANarHOCTUKON POTOPHOrO
ob6opygoBaHNsA ¢ MOMOLLBIO MaLLMHHOIO 0ByYeHus

Zolotukhina M.A.
Master's degree in the program "Computer Control and information processing in Technical
Systems" MIREA-Russian Technological University, Moscow

Zolotukhin S.A.

Bachelor's student in the specialty "Software Engineering"

MIREA-Russian Technological University, Moscow

Supervisor: lvehenko V.D., Doctor of Technical Sciences, Professor of the Department of
Automatic Systems, MIREA-Russian Technological University, Moscow

3onotyxuHa M.A.

MarncTp no nporpamme «KomnbtoTepHoe ynpasneHne n o6paboTka nHopmaLmmn B TEXHNHECKMX
cucremax»
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MWP3A-Poccumnckmim TEXHONOMMYeCKNiA yHusepcuTeT, r. Mockea

Hay4HbIn pykoBoguTesb

MB4eHko B. [., 4.T.H., npodeccop kKadenpbl "ABTOMaATUYECKNA CUCTEM>,
MWP3A-Poccuinckmim TeEXHONOrMYeCcKnii yHusepcuTeT, r. Mockea

Abstract. The article deals with the problems of vibration diagnostics, monitoring of technical equipment. The use of
innovative technologies to identify types of faults and control intelligent systems. Increased reliability and productivity of
rotary equipment. Application of machine learning to analyze vibration signals of technical equipment. Algorithms of
clustering of signals of faults are investigated and the graphical result of clustering is shown. The development of a software
solution for recognizing types of malfunctions, recording vibration signals and processing in real time, as well as a system
for requlating diagnostic information, is demonstrated. Analysis of data from enterprises is carried out to eliminate the adverse
consequences of equipment breakdowns. Also presented is the type of signal with a defect and one of the stages of machine
learning.

Keywords: vibration diagnostics, monitoring, machine learning, deep learning, expert system, deep neural networks,
control in technical systems, intelligent recognition algorithm, IoT, rotary equipment, bearing, big data analysis,
identification, fault signals recognition.

Annomayua. B cmamve paccmampuBaromcs npodsemvi GubpoduasHocmuku, MOHUMOPUHeA MEXHUHECKO20
o0bopydobanus. Vcnoavsobanue UHHOBAUUOHHBLX MEXHOA02UTI 044 udeHmuguxayuu 6udo8 Heucnpabrocmeil u ynpadienue
UHMEANKMYANbHOIMU  CUCeMAMU.  YBeauvenue HAOeXHOCHU U NpOou3BoOUmMesbHOCIU  POmopHo20 000pY00BaHuA.
IIpumenenue mawurHoeo odyueHus 044 anaiusa Gubpocuenalo mexnuueckoeo 0bopyoobanus. Vccaedobans: areopummol
KAACepU3AUUY CUeHAN08 HeucnpaBHocmen U NoKasaH epaghuueckutl pesysvmam kaacmepusayuu. ITpodemoncmpupobana
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paspadomxka npoepammHo20 peuwieHus pacnosnabanus 6udob HeucnpaBrocmet, sanucs Bubpocuenarof u obpabomxa 6
peasvHom Bpemenu, makke cucmema peeyaupobanus ouasHocmudeckoi urgpopmayuen. IIpoBodumcs anaius 0anHbx ¢
npednpuAmMui 044 AUKBUOAUUU HEDAAONPUATHBIX nociedcmButi nosomox obopydoBanus. Takxe npedcmabaen 6uo cuenaia
¢ Oeghexmom u 00UH U3 2MaAN0l MAUUHHOEO 00YHeHUA.

KaroueBuie cro8a: 6udpoduaerocmuxa, MOHUMOpUHe, MawuHHoe obyuenue, deep learning, sxcnepmuas cuchema,
eAybUHHble HellpOHHble cemit, Ynpaberue 6 MexHUUeCKUX CUCIEMAX, UHMeAAeKMYAAbHbliL a1e0pumm pacnosnabanus, [oT,
pomopHoe o0bopydoBanie, NOOWUNHUK, AHAAU3 0OALWIUX OAHHBIX, UOeHMUpUKAYUA, pacnosHabanue cueHaL08
HeucnpabBrocmei.

PeueHaeHT: LLnnuH Anekcanap Hukonaesnd - A.7.H., npodeccop, npodeccop Kadegpol
«2nekTpotexHuka». QY BO «Bonrorpagckuini rocynapCTBEHHbIN TEXHUYECKUIA YHUBEPCUTET»

BeepeHne

TexHndeckass gnarHocTuka Heobxogumma B MNPOMbILWIEHHOCTU, HA MPOU3BOACTBE, Ha
npeanpuaTusax, 3asopax, Gabpukax wn Ta. [Npouecc paboTbl, NOAXOOAWMA K KOHLY
JKUSHEHHOrO LUMKna pPOTOPHOro o06opyaoBaHWA, CBUOETENbCTBYET O CHUXKEHME €ero
TEXHNYECKUX CBOWCTB, U3MEHEHMIO XapaKTepUCTUK Y3MI0B N AeTanen, n Kak crencresune
NOJSIHOIrO BbIXOAAa U3 CTPOs. YTO6bl HE CTONIKHYTCSA C NPOBAEMOI HEraTMBHbIX NOCNeaCTBUN (B
TOM 4MCNE 3KOHOMUYECKOrO XapakTepa), TpebyeTcs co3gaTtb Ha NPeanpusTun Npouecce
PEerynmpoBaHna CUCTEMOM MOHUTOPWUHIrA W YCTaHOBNEHWS Buaa, cTagum pedekrta
obopynoBaHus C LENbIO yBENNYEHNA paboTOCNOCOOHOCTN U HAOEXXHOCTM POTOPHbIX MaLLWH,
a TakK>Ke NX COCTaBHbIX YacTen.

OnpepenerHne npobnemol

MHoOrme KoMnaHunm He UMeT BO3MOXXHOCTW OpraHu3oBaTb OTAEN ynpasfieHus Mo
ONarHOCTMKE OaHHbIX, a TakXXe nepcoHana, MMEKLWEro onbiT B MOHUTOPUHre OeEKTOB U
NMOSIOMOK TEXHUYECKOro obopyaoBaHus. Takxke 3aTpygHeH aHanu3 amarHOCTMYECKOW
NHopMaLUN Mo NPUYMHE HEAOCTaTOYHOrO OOCTyNa K pOTOpHbIM arperatam. [duarHocTuka
3aK/IYaeTCa B aHanu3e CUrHanoB, 3anucaHHblX C 06opyaoBaHWSA U NPeAocTaBfiEHUS
NPOrHo3a Mo AanbHenwen aKcnayataumm unnm oTBeTa Ha Bonpoc: B 4em 3akno4vaetcs
NoNoOMKa M Kak ee ycTpaHuTb? [na npenoctaBneHns OTBEeTa CUCTEMOW MOHUTOPMHra u
Knaccudunkaumm ¢ OCTOBEPHOCTbIO He MeHee 95% TpebyeTcs MHHOBALWOHHBINA NMOAXOA K
peLweHnto nNpobnembl cbopa, XpaHeHusi, 06paboTKu 1N aHann3a ANarHOCTUYECKNX AaHHbIX.
TOYHbIE W HaOEXHble W3MEPEHUS SABNSATCA HEOoOXOoauMbIM  YCNOBMEM 0ObBecnevyeHuns
KayeCTBEHHOrO0 BUOPOMOHUTOPUHIA TexXHMYeckoro obopypoBaHua. OgHUM U3  nNyTen
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N3BMeYEeHN OaHHON WHopMauun SBASETCA CO34aHue WHTENIEKTyanlbHOro anroputma
pacno3HaBaHUsi HEMCNPaBHOCTEN Ha OCHOBE MALUMHHOIMO 0By4eHusi. TO eCTb HEOOXOAMMO
CO3[aHne MHXEeHepHOW CUCTEeMbl C OMnepaTUBHOM Bbloa4ven pesysibTaToB MAaeHTUdMKauum
HENCNPaBHOCTEN.
PelwweHve npobnembl

Mpepnaraetcsa pacCMOTPETb pa3paboTKy NPOrpaMMHOro PeLLEHUs, NPOrHO3MPYOLWEro
OTKa3bl N BbIABNAOLWErO CKpPbITble AeeKTbl POTOPHbBIX YCTAHOBOK Ha OCHOBE NyOUMHHOrO
HEpPOCETEBOr0 aHanM3a CnekTporpaMmm BubponsmepeHnin». Peannsaumsa cucteMbl OCHOBaHa
Ha pa3paboTke HeMpOCeTeBOro KnaccudukaTopa, coctaBneHnn oby4vatollern BblGOpKN 13
9500 curHanoB, O6yYeHUN HENPOCETEBOrO AECKPUMNTOPA, TakXe MNPUMEHEHUN METOO0B
06paboTKM 3alymieHHbIX BubpocurHanos. CurHanbl HEWUCNPaBHOCTENW CHUMMaNNCb C
akcnepumeHTansHoro komnnekca AP7000. O6paboTaHHbIi  CNEeKTp curHana orop
NOOLWMMNHUKOB C MOBbILWEHNEM OTHOCUTENBHOW BMbpaunn nokasaH Ha pucyHke 1. CospgaHa
oby4arowasa Boibopka n3 9500+ BMOpocurHanos, NnokasaHHas Ha puUcyHke 2. Ha ee ocHose
BbINOSIHANOCE BBOA, AaHHbIX Ha Bxofdbl MK B criy4YaliHOM nNopsiike KOMMIEKCUPOBAHHbIX
BMOPOCUrHANOB peanbHOro BpeMeHu. Nocne NnpoBepsnoch Ka4ecTBO 00y4eHMs, AOCTUIHYyTOe
Ha pJaHHOM 3aTane oby4yeHus, nNyTéM npepgbsBneHns Ha Bxogbl HCK curHanos
HEeNCNpaBHOCTEN, KOTOpble He y4acTBoBain B 0bydeHun. [JOCTOBEPHOCTb UMEET BbICOKYHO
OLEHKY pe3ynbTara, CO BTOPOWN MonbiTkM pasBHyto 95 %, pesynbrar yBepeHHocTn 0.75 €
nepBon NOMbITKMW.

£
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PI/IcyHOK 1. CﬂeKTp CurHasna onop nogLnnHNKOB C MNMoBbiLLEHNEM OTHOCUTESIbHOWN B|/|6pau,|/||/|.
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17082100.s5u2.csv — TA-7-sorted 7C 0 csv — TA-7

1D, Time, Freq,Ve_propl_vert,V1_propl_vert,phVl_propl_vert,V2_propl_vert,phV2_propl,
309290.103001807.041780l4335002018080000880.1.680
9657.0,2.0,2999.0, ¢ .

4. L)

9660',11',2999l88041750043380 +2,0. .0,0. .
30933.0,13.0,3000.0,0.6,0.3,180.0,0.4,332.9,0.1,0.1,0.1,0.9,0.0,0.0,
4,341.0,0.1,0.1,0.1,0.0,0.1,0.
.337001010001
1,0.1

.1,0 0.4
.4338001010000.0.0001,.1500.
9665$2602999398051699043380$10100 1,0.0,0.1,0.1,6.0,0.4
. 9,3000.9,0.6,0.3,178.0,0.4,335. . .E.I,OIDBEISBB.
9666.0,29.0,2999.0,0.7,0.4,172.9,0.4,338.9 9.1,0 . 1
3093903103000!06041740 348001010080890001
9667.0,32.0,2999.9,0.7,0.4,168.0, 33700101008
30949.0,34.0,3000.90,0.7,0.4,190.0 )
9668&3592999397051690

PucyHok 2. O6yqarou.|,a9| Bbl60pKa
Takxxe nporpaMmma 3anyckaeT KnacTepu3aumito C UCMoSib30BaHNEM 4-X anrOpuTMOB,
nokasaHHyto Ha pucyHke 3: C-Means, C- Means ¢ uHuumanu3aumen ¢ Ucnonb3oBaHneM k-
means, k-means, agglomerative clustering. Pesynbtatbl Knactepmsaumm oueHMBaKTCA C
ncnonb3oBaHneM aByx BennyuH: silhouette score n Calinski-Harabasz score. O6e Benn4unHbl
XapaKTepu3yrT  KOHCUCTEHTHOCTb  MOJIYYEHHbIX  KnacTepoB. bonbline  3Ha4YeHus
COOTBETCTBYIOT 60/1€€ KOHCUCTEHTHbIM KnacTepam.

P

PI/IcyHOK 3. PeByJ'IbTaTbI Knactepusaunnm ona pa3HbliX aJilfOPUTMOB.
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MepBbIt  3Tan  co3@aHWA  UHTENNEKTyanbHOW  CUCTEMbl  3ak/lloyaeTcss B
ANarHOCTMPOBaHUM N COOBLLEHNN Pe3ynbTaToOB HEMPOCETEBOWN Knaccudukauum no Tunam
HencrnpaBHOCTEMN:

«[ucbanaHc poTopos», «OcnabneHne KpenaeHns onopHbIX y3n0B», «[loBpexkaeHne 6abbuta
BKNadbllwen», «YBENWYEeHHble 3a30pbl POTOP-NOOWUNHUK», «HegocTaToYHbI  HATAr
NOALUNIMHMKA».

3aksoyeHne

PaspaboTaHa nH>xeHepHasa cuctema ¢ ornepaTuBHON Bblgayeln pesynbTaToB NPOrHo3a,
No3BONAS UAEHTUMULNPOBATL TUMN CUrHANA HEUCNPaBHOCTW, ONPeaensiTb CTaauIo NOSIOMKU U
CKpbITble AedeKTbl, Takxe ynpaenAaTb AaHHbIMU. CnpoOeKTMPOBaH WHTENNEKTYasbHbIN
anropuTM pacrnos3HaBaHUs HEUCMNPaBHOCTEN B pPeXMMe peaslbHOro BPEMEHW Ha OCHOBE
rnyGuHHBIX HENMPOHHbIX ceTe. Bce 3TO MNO3BONSAET CNPaBUTbCH, KaK HaYvHaKoLeMy
npegnpuaTuio, Tak u chopMUPOBaAHHOMY 3aBOoAY C TPYAHOCTAMU obecneveHns HaoeXXHOCTH
obopynoBaHNA, YyBENNYEHUS NPOAODKUTENBHOCTU  3Kcniyatauum W npegnofaratb
OTCyTCTBME NPOBNEM O/ SKOHOMUYECKOW COCTaBASIOLLEN MPOMbILLSIEHHOCTN.

BnarogapHocTb
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