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AN APPLICATION FOR ESTIMATING THE DENSITY
OF PUBLIC AND BUSINESS ZONES IN THE CITY

Abstract. One of the priority tasks for the development of the modern urban envi-
ronment is the analysis of the placement densities of public and business spaces that
have a significant impact on the social and economic dynamics of cities. Such spac-
es form the core of daily activity, determine urban planning priorities and influence
the comfort of living. In the context of the continuous growth of cities, the increas-
ing complexity of their spatial configuration and the increasing of information flows,
the use of digital technologies for the systematic and operational assessment of such
zones is becoming especially relevant. This article discusses the process of develop-
ing of a software tool designed for automated visualization and quantitative assess-
ment of the object placement densities of public and business purposes. The Open-
StreetMap service is used as a cartographic database, and the technical implementa-
tion is carried out using the Python programming language and a set of specialized
libraries. The result of the work is an application that generates an interactive map, a
table of objects, and graphical analytical visualization. The software product has
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been tested in five cities of the Volgograd region as an example. The presented data
demonstrate the potential of using such solutions in the framework of urban analysis,
urban planning and spatial management tasks. The work also highlights the impor-
tance of digital cartographic tools in expanding the capabilities of local government
and analytics at the municipal level. Despite the availability of technological capa-
bilities, many Russian cities are faced with restrictions in access to open and rele-
vant spatial data, which creates additional difficulties in implementing such solu-
tions and scaling projects to certain regions.

Key words: public and business spaces, urban environment, Python, OpenStreet-
Map, geoinformation systems, infrastructure analysis, building density, spatial plan-
ning.
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Introduction

The rapid growth of cities and active urbanization processes are forming a
new level of requirements for spatial planning and analysis of the urban environ-
ment. Public and business spaces are key elements of urban infrastructure, that
have a significant impact on the socio-economic development of the territory,
transport accessibility, the level of business activity and the overall quality of life
of the population. It's spatial organization is closely related to the daily activities of
citizens and the nature of the use of urban territory. The increase in building densi-
ty, the specialization of districts and the growth of mobility require a systematic
approach to the study of the structure and saturation of the urban environment.

In the context of digitalization and the growth of spatial data volumes, there is
an increasing need to create automated solutions capable of providing accurate and
operational analysis of the location of objects for various purposes. One of the
promising directions in this context is the use of geoinformation systems and open
cartographic platforms such as OpenStreetMap, which allow integrating and
processing spatial data without involving expensive commercial solutions. Howev-
er, limitations remain in the Russian practice of spatial analysis: the lack of unified
tools, fragmented information, and limited access to relevant data for research and
management needs (Parygin, 2023).

This article presents an approach to the development of a software tool for vi-
sualizing and quantitative assessment of the density of public and business objects
with reference to coordinates and urban infrastructure. The application is imple-
mented in the Python programming language using specialized libraries that pro-
vide collect, filter, and display spatial information. The software product allows
you to create interactive maps, plot density graphs, export tabular reports and pro-
vide data in a visual form. The results of the methodology approbation using the
example of five cities in the Volgograd region demonstrate the possibilities of this
approach for spatial planning, infrastructure analysis and support of management
decisions in the field of urban development.

URBAN SOCIOLOGY. 2025. No. 4: 90—103 91




An application for estimating the density of public and business zones in the city

Public and business spaces in urban infrastructure: significance, challenges,
and digital approaches

Modern cities are complex spatial structures, where public and business spac-
es become particularly important. These zones form the infrastructural and socio-
economic framework of an urbanized territory, combining key institutions and ob-
jects of daily and business activity. According to the Urban Planning Code of the
Russian Federation No. 190-FZ of December 29, 2004 (as amended on December
26, 2024), such zones are intended to accommodate healthcare facilities, culture,
trade, catering, social and communal services, business activities and other socially
significant functions.

The role of public and business spaces is to ensure public access to basic ser-
vices: education, medical care, administrative services, as well as to support busi-
ness activity and economic growth. In accordance with the code of rules of CP
42.13330.2016 “Urban planning. Planning and building of urban and rural settle-
ments” public and business zones are formed as a system of public centers of busi-
ness, financial and social life, focused on serving the population and creating a
comfortable urban environment.

Objects located in such zones include institutions and organizations that en-
sure the sustainable functioning of urban infrastructure. These facilities include
administrative buildings that provide public utilities, banks, insurance companies,
state and municipal governments, social assistance institutions, and consumer ser-
vice companies. Besides, this list also consists educational and scientific institu-
tions, shopping malls, markets, exhibition and fair grounds, as well as enterprises
operating in the field of catering can be included in this category of objects.

With the rapid growth of cities and the increasing complexity of spatial struc-
ture, it becomes necessary to quickly identify, analyze and visualize public and
business spaces. Traditional methods of urban planning analysis do not always al-
low to perform required speed and scale of information processing, what causes the
growth of interest in using digital solutions and geoinformation systems in the re-
searching and planning of urban infrastructure.

In recent years, digital tools have been actively developing and platforms in-
tended to collect, analyze and visualize spatial data related to public and business
areas. Among the Russian developments, modern geoanalytical services attract
special attention: 2GIS Analytics, solutions developed in the Sber ecosystem, in-
cluding location portrait, analytical modules for small businesses, and interactive
assistants for choosing territories. Also, platforms developed by Tinkoff Business,
Geointelligence and GeoCursor are actively used. These solutions allow to assess
the potential of territories, identify the features of spatial structure, analyze build-
ing density and transport accessibility, as well as obtain other information neces-
sary for a comprehensive analysis of the urban environment.

Among the foreign developments used for spatial analysis of the urban envi-
ronment, Strava Global Heatmap, a platform for visualizing routes of daily activity
of the population, deserves special attention. It allows you to assess the level of
passability of territories, identify the intensity of use of individual sites and form an
idea of the dynamics of movement in the urban environment.

The international initiative Earth Observation Toolkit for Sustainable Cities
and Communities, which aims to promote the sustainable development of the urban
environment, is of additional interest. The program focuses on monitoring the
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processes of urban expansion and seals, assessing the accessibility of public trans-
port, as well as a comprehensive analysis of the distribution of public spaces within
the city.

Despite the fact that these solutions are widespread, their usage for research
purposes is subject to a number of limitations. Commercial orientation, lack of
open access to data processing algorithms, limited customization flexibility and
inability to integrate with local information sources often make it impossible to
adapt them to specific territorial and analytical tasks, which determines the need to
develop our own specialized software product, that capable of considering research
goals, using open geodata and implementing original spatial analysis methods (Ze-
lensky, Parygin, Savina, 2024).

Methodology and software implementation of spatial analysis

Analyzing the need for system control of the location of public and business
areas and the need to improve the accuracy of urban infrastructure assessment, it
becomes obvious, that there is the need to develop a specialized software product
focused on the automated execution of spatial analysis. The modern urbanized en-
vironment is characterized by a high degree of spatial complexity, a multiplicity of
objects with different functional purposes and pronounced territorial heterogeneity.
Under these conditions, the use of traditional analysis methods is insufficient, since
they do not provide the required information processing speed, adaptability to local
features, and visual clarity. The starting point for developing our own software
platform was the lack of flexibility and limited functionality of existing geoanalyti-
cal solutions, which do not allow to fully take into account the unique parameters
of the studied territory.

The software implementation is based on an application created in Python.
The choice of this platform is caused by its extensive capabilities for processing
spatial and tabular data, a well-developed ecosystem of specialized libraries, and a
high degree of customization. To download spatial data from open sources, the
OSMnx library is used, which provides connection to the OpenStreetMap database
and filtering of objects by specified coordinates and tags. The processing and pres-
entation of the received data is implemented using GeoPandas, which allows spa-
tial operations, filtering, aggregation and transformation of data within the frame-
work of urban area analysis (Boeing, 2025). Visualization of the results is per-
formed using Matplotlib and Folium, which allows the construction of both static
density graphs and interactive maps with the ability to scale and interact.

The application structure is organized according to the modular principle,
where each component is responsible for performing a certain stage of processing
of user request. At the initial point of interaction, the user enters the parameters of
the territory of interest to him — the city and the category of objects, that belongs
to public and business zones. The main window has a graphical interface based on
the PyQt5 library, which provides step-by-step data submission: first, enter the
name of the locality, then select a category from the suggested list (Fig. 1). Next,
the application accesses the CityLocator module, which performs geocoding of the
entered city and returns its coordinates.

The system initiates accessing the TagManager module, which is functionally
designed to determine a set of tags corresponding to a given category of objects
after obtaining the coordinates of the central part of the city under study. At this
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stage, an intelligent selection of identifiers is being carried out, providing accurate
identification of spatial entities based on OpenStreetMap data. An updated tag da-
tabase is used as an information base, reflecting the most frequently used designa-
tions of institutions and elements of urban infrastructure. For example, when ana-
lyzing a healthcare area, the sample includes objects with hospital, clinic, and
pharmacy attributes, and when examining the retail sector, items labeled as shop,
supermarket, and convenience. This step is conceptually significant, since the
completeness of the sample, the accuracy of spatial coverage and the reduction in
the probability of including irrelevant data depend on the correctness of the gener-
ated set of tags (Tuvaleva, Samsonov, 2020).

roer

Fig. 1. The main application window

The OSMFetcher component is activated next, which generates a request to
the OpenStreetMap database based on coordinates and prepared tags. The returned
data is received in the GeoDataFrame format, which contains information about the
object type, its spatial position, identifiers, and additional attributes. The informa-
tion received is sent to the main analysis module, where the construction of a spa-
tial grid and aggregation of the results begin. For a more accurate density estima-
tion, a hexagonal grid is used (Burdziej, 2019). Each hexagon in this structure has a
radius of 100 meters, which corresponds to a diameter of 200 meters. This configu-
ration ensures optimal coverage of the territory, avoiding overlaps and maintaining
a balance between detail and readability. The grid is formed using the library
H3.py, which allows you to flexibly adapt the scale of the research to the characte-
ristics of a particular city.
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The results of the spatial analysis are transformed into a graphical representa-
tion. Using Matplotlib, heat density maps, distribution diagrams, and histograms
are generated that reflect the degree of saturation of objects in individual areas. In
addition, an interactive Folium-based map is being created, including all the found
objects, their characteristics and coordinates. The user gets the opportunity to view
the data in real time, navigate the map, examine the attributes of each object and
visually assess the density and spatial structure of the identified zones (Fig. 2).

00 ) e e S riee mwrT

Fig. 2. Display of the created interactive map of zones and objects

Density visualization is implemented through a heat map using a color scale
(Hu, Ghorbany, Yao, Wang, 2024). Cells where no objects of interest are found are
displayed in white. Yellow indicates from one to seven objects, orange — from
eight to fourteen, and red — fifteen or more (Fig. 3). Such color coding makes it
possible to quickly identify areas with a high functional load and use the data ob-
tained when making urban planning decisions.

In addition to the heat map, a histogram of the density distribution is formed.
Using Matplotlib, a graph is created where the X-axis shows the number of objects
in a cell, and the Y-axis shows the number of such cells. This graph makes it possi-
ble to assess the uniformity of the distribution of public and business facilities, to
identify deviations and overload areas or, conversely, a lack of infrastructure.

An important part of the architecture is the DensityAnalyzer module, which is
responsible for algorithms of estimating density, analyzing boundaries, and identi-
fying local activity centers (Moradi, Roche, Mostafavi, 2025). Its implementation
allows you to conduct not only a quantitative assessment, but also a qualitative
analysis of spatial distribution, which is critical when planning urban infrastructure.
The data received from this module then is sent to the MapGenerator block, where
visual layers, legends, and symbols are formed. At the same time, the map is ex-
ported to HTML format, suitable for web publication and replication of research
results (Parygin, Feklistov, Smirnova et al., 2025).

To ensure compatibility with other analytical systems, the function of export-
ing of received data to a tabular format has been implemented. The ExcelExporter
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module has built-in the ability to convert a GeoDataFrame into an Excel file that
includes attributes of all detected objects, which facilitates the preparation of re-
porting materials, reanalysis, and integration with other platforms.
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Fig. 3. Heat map

The architecture also provides the ErrorHandler module, which is responsible
for catching and processing possible errors. It tracks the instability of the connec-
tion to the OSM database, the lack of coordinates for the entered city, incorrect
data entry, or exceeding the time limit during processing. The user receives a noti-
fication about all failures with an explanation and a suggestion to repeat the opera-
tion. This approach makes the application resistant to external factors and increases
its reliability when working in the field or with an unstable Internet connection.

The dialog interaction between the user and the program is fully implemented
through the graphical interface. The program is designed in such a way as to mi-
nimize the number of actions on the part of the user. All queries are generated au-
tomatically, and the results are presented in a convenient way. For the convenience
of work, a single-page structure is provided, in which all the functionality is avail-
able within a single window, which provides intuitive navigation, increases acces-
sibility and reduces the entry threshold when using the application for the first time.

The functionality of the program was formed with a focus on maximum com-
pliance with the tasks of spatial analysis of public and business zones. Based on pre-
liminary tests, the categories of facilities were identified, which include administra-
tive infrastructure, retail facilities, medical and educational institutions, banks, of-
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fice centers and service organizations. A set of tags was compiled for each category,
taking into account semantic differences and regional specifics, to ensure the accu-
racy and completeness of the sample. The list of supported tags can be expanded as
needed, which makes the system flexible and extensible.

The modular organization of the application facilitates its development and
maintenance. Each functional unit operates independently and can be updated or
redesigned without interfering with the overall architecture. This structure allows
you to connect additional modules, including machine learning algorithms for pre-
dictive analytics, time series aggregation modules, or seasonal dynamics assess-
ment. This approach opens up prospects for scaling the project and its application
in other areas of urban environment analysis (Barbierato, Curzel, Gatti, Gribaudo,
2025).

Approbation of the method on the example of the cities of the Volgograd region

The developed spatial analysis algorithm was tested using the example of five
settlements in the Volgograd region, which differ in scale, structure, and level of
functional saturation. Volgograd, Volzhsky, Kamyshin, Uryupinsk and Ilovlya
were selected as testing sites. The population of the studied territories varies from
ten thousand to more than one million people, which made it possible to evaluate
the versatility of the method in conditions of different building densities and spatial
configurations of the urban environment (Anokhin, Parygin, Rashevsky, 2024).

Volgograd, as the largest center of the region with a population of over one
million people, demonstrated clearly defined areas of concentration of public and
business facilities in the central part of the city, as well as near transport hubs. In
Volzhsky, which has about three hundred and twenty thousand inhabitants, there
was a distribution of business activity in several local centers, reflecting the poly-
centric structure of urban planning. In Kamyshin, where more than one hundred
thousand people live, business facilities are concentrated along the main highways,
forming linear zones of activity. In Uryupinsk and Ilovlya, with populations of ap-
proximately thirty-six thousand and ten and a half thousand people, respectively,
compact and isolated zones with a predominance of trade facilities and basic ad-
ministrative functions have been identified.

In each of the cities, the system performed an automated selection of objects
by category, distributed them on a hexagonal grid and generated a heat map of the
density. Additionally, distribution histograms were constructed, visualizing the
prevailing types of social and business activity. The results of the testing confirmed
the stable operation of the algorithm, its ability to adapt to various spatial scenarios
and effectively identify the localization of functional centers within the urban area.

Prospects for further development and integration of modeling tools

The presented application has the potential for further scaling and functional
expansion. In the near future, it is possible to integrate machine learning tools,
which will allow not only analyzing the density of objects, but also predicting
changes in the spatial structure of the urban environment, taking into account so-
cio-economic trends, migration flows and building scenarios. The development of
appropriate modules based on learning models will create the conditions for the
formation of an intelligent support system for urban planning solutions (Shcherba-
kov, Sadovnikova, Parygin et al., 2025).
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Special attention is planned to be paid to integration with municipal geoinfor-
mation platforms, which will help to automate real-time analysis and integrate the
developed tool into urban planning practice. In the future, the application may be
supplemented with modules for assessing transport accessibility, analyzing walking
routes, taking into account the time dynamics of activity, as well as scenario mod-
eling tools for comparative assessment of various options for the development of
the territory (Savina, Larin, Zelensky et al., 2024). This approach will ensure the
transition from static analysis to flexible and adaptive modeling of urban infra-
structure (Zelensky, Parygin, Savina et al., 2020).

Research results and discussion

The conducted testing of the software product using the example of five cities
in the Volgograd region allowed us to obtain meaningful results confirming the
efficiency and applicability of the developed tool for analyzing urban infrastructure.
Each of the selected localities has a unique spatial configuration, urban planning
characteristics, and saturation level with public and business facilities, which made
it possible to evaluate the sustainability and versatility of algorithms for various
input parameters and allowed us to identify a number of patterns in the distribution
of infrastructure elements.

The generated heat maps revealed significant differences in the density and
spatial localization of objects, which is especially important for understanding the
structure of urban space. In large cities such as Volgograd and Volzhsky, there is a
steady concentration of facilities in historical and business centers with a gradual
decrease in density as they move away from the core. This concentration may indi-
cate the need to develop secondary activity centers on the periphery in order to
evenly distribute functional loads (Shcherbina, Kuznetsov, 2024). In more compact
municipalities such as Kamyshin, Uryupinsk, and Ilovlya, visualization showed a
point-based placement structure where individual clusters of public and business
facilities are concentrated near administrative buildings or central streets.

The program effectively adapted to the conditions of each city and demon-
strated stable operation regardless of the number of objects found. The interactive
map, built on the basis of OpenStreetMap data, provided a high level of visualiza-
tion, allowing the user to explore each object, its location and connections with
neighboring zones. The ability to zoom in, navigate the map, and display attributes
has made the analysis process clear and accessible even to users without specia-
lized training. The flexibility of the application highlights the versatility and prac-
tical importance of the developed tool in spatial planning tasks.

The obtained histograms of the distribution made it possible to identify the
prevailing density ranges and identify areas with abnormal values. In some cases,
excessive concentration was observed in narrow areas, which may indicate an over-
loaded infrastructure and the need to adjust urban planning policies. In other cases,
on the contrary, areas with low density of accommodation with a high population
were found, which indicates a shortage of infrastructure facilities and the need for
their strategic location. Thus, the program not only captures the current state of
affairs, but also allows you to identify potential stress points in the urban environ-
ment.

An important result of the approbation was the verification of the scalability of
the system and its ability to process various amounts of input data. The program
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has shown high stability when working with several dozen objects, as well as when
analyzing dense urbanized territories with hundreds of spatial units. The accuracy
of the filtering and tagging modules deserves special attention. The results obtained
indicate that the selected semantic groups correctly reflect the belonging of objects
to the specified categories, and the set of tags covers the main types of institutions
that are part of public and business zones.

General testing of the entire program was carried out on the “Software and
hardware complex for artificial intelligence” deployed at the Department of Digital
Technologies in Urban Studies, Architecture and Civil Engineering at Volgograd
State Technical University as part of the implementation of the state scientific grant
of the Volgograd Region for the project “Development of intelligent network tech-
nologies for surveying the urban environment quality in the context of meeting the
social needs of the urban population of the Volgograd Region” (Agreement No. 10
dated December 14, 2022).

Conclusion

The conducted research has demonstrated the importance of digital tools in
solving the problems of spatial analysis of public and business zones. In the context
of increasing urbanization and the complexity of the urban structure, the need for
rapid identification, visualization and interpretation of spatial characteristics affect-
ing the quality of the urban environment is becoming especially relevant. The de-
veloped software product has proven its efficiency both in terms of collecting and
processing spatial data, as well as in providing visual clarity and ease of analysis.

The modular architecture of the application, the use of open geodata sources,
and a focus on flexible parameter settings make the system versatile and scalable.
The program was successfully tested using the example of five cities in the Volgo-
grad region, where heterogeneity in the distribution of public and business facilities
was identified and meaningful visual models were obtained to justify urban plan-
ning decisions. The use of geoinformation methods in combination with a visually
interactive analysis environment opens up prospects for integrating such solutions
into the practice of spatial planning.

The developed tool can be used both in scientific research and in tasks related
to monitoring urban infrastructure, assessing territorial development and develop-
ing strategies for the spatial distribution of services. The results obtained confirm
the expediency of further improving digital approaches and expanding the functio-
nality of software platforms that provide a comprehensive analysis of the urban
environment at different levels of government.
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IMTPUAOXEHHE AAA OLIEHKH ITAOTHOCTH PASMEIIIEHMA
OBIIIECTBEHHO-AEAOBBIX 30H HA TEPPUTOPUM I'OPOAA

OAHOH M3 IPHUOPUTETHEIX 32Aa9 PA3BHTHA COBPEMEHHOM TOPOACKONM CPEABI ABAACTCH
AHAAN3 TIAOTHOCTH Pa3MEIIEHUA OOIIECTBEHHO-ACAOBBIX IIPOCTPAHCTB, OKA3BIBAIOIITIX
CYIIIECTBEHHOE BAHMAHHUE HA COI[HAABHYIO I SKOHOMHYECKYIO AMHAMHKY TOPOAOB. Ta-
KHE ITIPOCTPAHCTBA (DOPMUPYIOT AAPO ITOBCEAHEBHON aKTHBHOCTH, OIIPEACAAIOT IPAAO-
CTPOUTEABHBIE IIPHOPUTETHI M BAHAIOT HAa KOM(OPT IpoxnBanud. B ycaoBuax merpe-
PBIBHOTO POCT2 TOPOAOB, YCAOKHEHHUS UX IIPOCTPAHCTBEHHOM KOH(DUIypAlUU U yBe-
AndeHnsi  MH(OPMALNOHHBIX  IIOTOKOB ~ OCODEHHO — aKTYaABHBIM — CTAHOBHTCA
HCITOAB30BAaHHE un(pp()Bbe TEXHOAOTHI AAfl CHCTEMHOM M OIIEPATHBHOM OLIEHKH ITO-
AOOHBIX 30H. B AaHHO CcTaThe paccMaTpPHUBACTCA IIPOIECC PA3PAOOTKI IPOTPAMMHOTO
HHCTPYMEHTA, IIPEAHA3HAYCHHOIO AAf ABTOMATH3HMPOBAHHON BH3YAAH3AINH K KOAH-
YECTBEHHOI OIIEHKH ITAOTHOCTH Pa3MEIIeHNA OOBEKTOB OOIIECTBEHHO-ACAOBOTO Ha-
3HaveHnA. B kagecrse kaprorpacdudaeckort 6aspr ncroansyerca cepsuc OpenStreetMap,
2 TEXHMYECKAA PEAAU3AIHA OCYIIECTBACHA C IPUMEHEHUEM A3bIKA IIPOTrPAMMHPOBAHNSA
Python n mabopa crenmaAnsnpoBaHHEIX OHOAHOTEK. PesyAbTaToM paboOTHI ABAACTCA
IIPUAOMKEHHE, TCHEPUPYIOIEE NHTEPAKTUBHYIO KapPTy, TADAHUIy OOBEKTOB U rpadude-
CKYIO aHAAHTHYCCKYIO BU3YAAH3AINIO. Pa3paboTka MPOTECTHPOBAHA HA IIPUMEpPE IIATH
ropoaos Boarorpaackoit obaactu. ITpeAcraBacHHBIE AAHHBIE ACMOHCTPHPYIOT ITOTCH-
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IIMAA HMCHOAB30OBAHUA TAKUX PEIICHUIN B PAMKAX 32A29 TOPOACKOTO aHAAHM34, TPAAO-
CTPOMTEABHOTO ITAAHHPOBAHUA ¥ IIPOCTPAHCTBEHHOIO yIpaBAeHHA. Pabora Taxixe
ITOAYEPKHUBACT 3HAYUMOCTD HU(MPOBEIX KAPTOrpadpUICCKHX HHCTPYMEHTOB B PACIIH-
PEHMH BO3MOKHOCTEM AOKAABHOTO CAMOYHIPABACHHSA M aHAAUTHKUA HA YPOBHE MYHH-
numasuTeToB. HecMoTps Ha HaAmdYme TEXHOAOTMYECKHX BO3MOKHOCTEH, MHOTHE TO-
poaa Poccrm cTaAKHBAIOTCA C OTPAHHYEHHAMI B AOCTYIIE K OTKPBITHIM M aKTYaABHBIM
IIPOCTPAHCTBEHHDBIM AAHHBIM, YTO CO3AAET AOHOAHHUTEABHDBIE TPYAHOCTH HPH BHEAPE-
HIU TIOAODHBIX PEIIEHUH W MACIITAONPOBAHNN IIPOEKTOB HA HEKOTOPHIC PETHOHEL.

KaroueBbie cAOBa: OOIIECTBEHHO-ACAOBBIC IIPOCTPAHCTBA, TOPOACKaA cpeaa, Python,
OpenStreetMap, reonHGOOPMAITHOHHBIE CHCTEMBI, HH(MPACTPYKTYPHBIA aHAAH3, ITAOT-
HOCTb 3aCTPOUKH, IPOCTPAHCTBEHHOE ITAAHHPOBAHIIE.

Aasa muruposanua: Casura O. B., Kossdos A. H., Bainbepe: A. B., Epempenro T. B., Anu-
xun A. B. IlpuaoxeHue AAf OLICHKH IIAOTHOCTH Pa3MEICHHA OOILECTBEHHO-ACAOBBIX

30H HA TEPPUTOPUU TOPOAA // Commoaorus ropoaa. 2025. Ne 4. C. 90—103 (ua anr-
amtickom). DOL: 10.35211/19943520_2025_4_90

BaaroaapuocTu

MccaeproBanne  BeimoAHeHO 1pH  mopaepxke «LleHrpa nmdpoBeix  HaydHO-
00pa3oBATEABHBIX IIPOCKTOB H Pa3pabOTOK B cpepe IPOMBIIIIACHHOTO HCKYCCTBEHHOIO
naTearektay LI2ZRED-MM Boarl'TV, cosaaHHOrO B paMkax peaAHsalliu oOpa3oBa-
TEABHBIX IIPOIPAMM TOI-ypOBHA B cpepe nckyccrseHHoro uureasekta (Coraamrenune
Ne 70-2025-000756). ABTOpPBI BEIPaKaroT OAATOAAPHOCTD KOAAETAM IT0 KadpeApe -
POBBIX TeXHOAOTHI B ypbOanucTHKe, apxuTekType u crpoureAbcte NAuC Boarl' TV,
ITPHHIMABIIIIM yIACTHE B Pa3pabOTKe IIPOEKTA.
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