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Subject. Sustainable development of Russian regions. Basic parameters of sustainable development
of Russian regions in three spheres: economic, social, and environmental.

Objectives. To determine the regions with similar social, economic, and environmental parameters
reflecting their level of sustainability and to group them into virtual clusters. To develop a
methodological approach to the analysis of the basic parameters of sustainable development of
leading Russian regions and to determine the points of stabilisation and destabilisation for these
regions.

Research methods. Dialectical method, monographic method, comparative analysis, structuring
of an array of information — virtual clustering method. Using the dialectical and monographic
methods to assess the sustainability of Russian regions, we justified the use of 10 parameters
characterising the economic, social, and environmental subsystems of Russian regions. The
information array included data about 82 regions for the period between 2017 and 2021. In the study,
we calculated the average values of sustainability indicators for each region over the said time period.
The regions were grouped using the k-means algorithm and the Statistica software. The degree of
sustainability of clusters was assessed based on the sum of mean normalised values of the analysed
parameters. A comparison of the mean normalised values obtained for each cluster with mean values
for each cluster and each parameter allowed us to determine the points of stabilisation and
destabilisation for the leading clusters.

Results and discussion. By dividing the regions into groups, we managed to form six homogeneous
clusters with a high degree of reliability. They differ in their structural composition of the studied
parameters reflecting the level of development of social and economic subsystems of the regions
comprising the clusters. The sustainability of clusters was assessed based on the sums of normalised
values of the analysed parameters. The leading clusters are A and B. They are far ahead of the
medium cluster C. Clusters D, E, and F form a group of outsiders. Economic, social, and
environmental parameters were used to determine the points of stabilisation and destabilisation
for the leading clusters.
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Introduction

Issues of sustainability and sustainable
regional development have been a matter
of discussion and controversy in scientific
literature.

According to N. N. Mikheeva (2021), at the
moment there are at least two definitions of
sustainability of social and economic systems.
The first one implies that sustainability is the
ability of a system to restore and return to
its original state after experiencing shocks,
including recession in the national economy or
across particular industries, natural disasters,
etc. According to the second approach,
sustainability is the ability of a system to change
as aresponse to shocks. These are known as the
R-sustainability and S-sustainability of social
and economic systems (Malkina et al., 2022).

A. G. Ivolga and A. A. Chaplitskaya (2014)
point out that the term sustainable development
is controversial in itself: sustainability means
balance, while development implies the need
to break this balance. We agree that the notions
of sustainability and sustainable development
are rather contradictory. Moreover, we believe
that resolving this controversy can serve as
a theoretical basis for the development of a
sustainable development management system
for systems of any level.

The above mentioned authors believe
that the controversy can be resolved rather
straightforwardly — by determining a transformation
vector which can raise the competitiveness of
the system (Ivolga & Chaplitskaya, 2014). As
for the sustainable regional development, the
authors conclude that it is a combination of legal,
economic, social, and production relations, as
well as resources helping the region to return to
the state of stability, increased competitiveness,
quality of life, and balanced relations between

the state, the business community, the society
in general, and the environment (Ivolga &
Chaplitskaya, 2014).

We believe that this definition can serve
as a theoretical basis for the management
of sustainable development of social and
economic systems. However, it is not quite
clear how this definition can be used for a
quantitative evaluation of sustainability and
even less so of sustainable development, which
involves economic, social, institutional, and
environmental changes. While there are several
methodological approaches that can be used
to evaluate economic and social parameters,
there is no clear methodology of quantitative
evaluation of the interactions between regional
institutional subsystems (local authorities,
business, and public organisations).

According to E. S. Gruznevich (2017),
sustainable development is associated with
two properties — dynamics and statics. These
properties “ensure the stable functioning of a
system by resisting negative external factors and
allow the system to move to a new level, provided
that its social, economic, and environmental
subsystems are in balance”.

V. A. Guzey (2021) points out that the idea
of sustainable development is based on the
theory of equilibrium, according to which
development is always aimed at reaching
the state of equilibrium. The author believes
that equilibrium implies sustainability, while
occurring changes ensure further development.
These two states should be in harmony.

We believe that sustainable development
should be considered as a dynamic process.
In this regard it is important to determine a
reasonable ratio between stability and instability
of the social and economic system. On one hand,
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maximum stability means fixed technological,
social, economic, and other parameters, which
makes it difficult to introduce changes and can
have a negative effect on the development of
the system. On the other hand, development
requires changes and transition from one state of
stability to another. In this case, the problem is
to determine the quantitative boundary between
stability and instability.

Researchers often view stability and balance
as similar, even identical concepts. Thus,
T. V. Alferova (2023) suggests that the balance
in regional development can be assessed based
on sustainable development goals set mainly
within the biocentric paradigm. Although the
environmental aspect is an important part
of sustainable development, we should note
that regions might have other important goals
depending on the degree of development of the
environmental, social, and economic spheres
and their prospects.

Some researchers see a connection between
sustainable development of spatial and functional
systems. Thus, E. A. Osipova (2016) notes the
connection between a region’s sustainability
(the study focuses on the Khabarovsk Territory)
and sustainability of the forest complex.

N. A. Shibaeva and M. A. Katalnikova (2023)
addressed an important problem associated
with the sustainable development of Russian
regions - the state and social and economic
dynamics of rural areas. We agree with the
authorsin that it is important to take into account
the geopolitical aspect of the development of
rural areas, since it helps to ensure the territorial
integrity of the country and political stability
within it.

As we can see, modern scientific literature
focuses on various aspects and issues of
sustainable development of the country’s
regions (Kosobutskaya & Soltis, 2023). In
our study, we tried to analyse the state of the
economic, social, and environmental subsystems
of the regions that are leaders in sustainable
development. The study was based on a limited

number of objective, available, and easily
calculated statistical indicators.

The purpose of our study was to determine
the basic parameters of the economic, social, and
environmental subsystems of the regions that are
leaders in sustainable development, identify the
stabilisation points ensuring the leadership of the
studied regions, and the destabilisation points,
where the degree of sustainability is lower.

Research materials and methods

To identify similar regions based on certain
parameters of sustainable development, we
used a virtual clustering algorithm suggested
by Hartigan & Wong (1979). At the moment, the
algorithm is widely used by Russian scholars
to analyse social and economic processes
occurring at regional and other levels, because
it helps to determine regions with similar
characteristics, group them into clusters,
and perform group ranking and comparative
assessment.

We agree with P. A. Prokhorenkov, T. V. Reger,
and N. V. Gudkova (2022) that grouping
regions into virtual clusters makes it possible
to determine and solve problems typical for
each group, intensify social and economic
processes, and enhance the effectiveness of
management by assigning the resources to
top priority areas. It is also possible to analyse
regions representing each cluster, determine
the difference between clusters with regard
to the studied parameters, and identify the
causes of poor development of certain regions
as compared to the leaders.

One of the key issues in the assessment
of sustainability and sustainable regional
development is the choice of the parameters. The
parameters, their number, and the measurement
units used in the latest studies vary greatly and
depend on the specifics of the studied regions,
their problems and strategic goals, as well as the
purpose of the study.

We believe that it is not reasonable to use a
large number of parameters to assess regional
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sustainability. More so, it is theoretically and
practically impossible.

Since the most common sustainable
development goals are economic effectiveness,
social justice, and environmental integrity,
in our study, we used the following groups of
parameters to assess regional sustainability:

1) economic parameters: GRP per capita,
roubles (var 1)!; percentage of innovative goods,
jobs, and services in the total volume of shipped
goods and performed jobs and services, % (var 2)?;
the level of employment, % (var 3)3; the level of
loan security with created value, roubles GRP /
1 rouble of granted loans (var 4)%;

2) social parameters: average income per
month, roubles (var 5)°; deposits in roubles and
foreign currency per capita, roubles (var 6)°¢;
percentage of students, % (var 7)7; average life
expectancy, years (var 8)3;

3) Ecological parameters: percentage of
neutralised pollutants in the total amount of

1 Section “National accounts” of the official website of
the Federal State Statistics Service. URL: https://rosstat.gov.
ru/statistics/accounts

2 Section “Science, innovations, and technologies” of
the official website of the Federal State Statistics Service.
URL: https://rosstat.gov.ru/statistics/science

3Section “Labour force, employment, and unemployment”
of the official website of the Federal State Statistics Service.
URL: https://rosstat.gov.ru/labour_force

4 Calculated based on: Russian Regions. Social and
Economic Parameters. 2022 : Statistics digest / Rosstat.
Moscow, 2022. pp. 1028-1029 ; Russian Regions. Social and
Economic Parameters. 2020 : Statistics digest / Rosstat.
Moscow, 2020. pp. 1138-1139; 1148-1149 ; Section
“National accounts” of the official website of the Federal
State Statistics Service. URL: https://rosstat.gov.ru/
statistics/accounts

5 Russian Regions. Social and Economic Parameters.
2022 : Statistics digest ... pp. 198-199.

¢ Calculated based on: Russian Regions. Social and
Economic Parameters. 2022 : Statistics digest ... pp. 1017-
1019; 1021-1023; 43-44 ; Russian Regions. Social and
Economic Parameters. 2020 : Statistics digest ... pp. 1126—
1133; 43-44.

7 Russian Regions. Social and Economic Parameters.
2022 : Statistics digest ... pp. 344—347 ; Russian Regions.
Social and Economic Parameters. 2020 : Statistics digest ...
pp. 378-381.

8 Russian Regions. Social and Economic Parameters.
2022 : Statistics digest ... pp. 380-381 ; Russian Regions.
Social and Economic Parameters. 2020 : Statistics digest ...
pp.411-412.

pollutants produced by stationary sources,
% (var 9)°; environmental expenditure per capita,
roubles (var 10)'.

Using these parameters, we formed an initial
data array regarding 82 regions over five years
(2017-2021). Then we used mean values for each
parameter over the studies period to normalise
the data to a range of 0-1. The clustering of
the regions was performed using the k-means
algorithm in the Statistica software.

Results

The calculations performed for various
clustering options demonstrated that the most
reliable mean values can be obtained when there
are six clusters (the other options were four, five,
six, and seven clusters).

Six clusters present quite homogeneous groups
(virtual clusters) with characteristic structural
compositions of parameters reflecting the
development levels of certain social and economic
subsystems of the regions. The combination of
values of the parameters indicates the overall
degree of sustainability of the regions.

Normalised mean values for each cluster are
given in Table.

A graphical interpretation of the clusters is
given in Fig. 1.

Let’s consider the ratio of the overall degrees
of sustainability of each cluster. A value of 10.0
is theoretically acceptable. It can be obtained by
summing up all ten parameters, provided that
their value is maximum, i. e. 1.0. In this case,
the level of sustainability is 100 %. However,
scientific literature shows that regional social
and economic subsystems do not reach this level
(Digel et al., 2022; Treshchevsky et al., 2021;
Tsenina & Voronina, 2023; Vertakova et al.,

° Russian Regions. Social and Economic Parameters.
2022 : Statistics digest ... pp. 447-448 ; Russian Regions.
Social and Economic Parameters. 2020 : Statistics digest ...
pp. 477-478.

10 Calculated based on: Russian Regions. Social and
Economic Parameters. 2022 : Statistics digest... pp. 447-448;
43-44 ; Russian Regions. Social and Economic Parameters.
2020 : Statistics digest ... pp. 485-486; 43-44.
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Table
Mean values for each cluster

Mean value for

Parameters Cluster A | Cluster B | Cluster C | Cluster D | Cluster E | Cluster F the parameter
Varl 0.545 0.729 0.167 0.097 0.146 0.116 0.300
Var2 0.277 0.068 0.406 0.053 0.087 0.248 0.190
Var3 0.641 0.670 0.376 0.225 0.266 0.309 0.415
Var4 0.023 0.289 0.090 0.692 0.232 0.142 0.245
Var5 0.662 0.603 0.218 0.124 0.143 0.156 0.318
Var6 0.751 0.271 0.162 0.058 0.114 0.130 0.248
Var7 0.994 0.223 0.444 0.394 0.305 0.429 0.465
Var8 0.631 0.262 0.358 0.560 0.290 0.359 0.410
Var9 0.596 0.558 0.865 0.268 0.753 0.340 0.563

Varl0 0.142 0.811 0.177 0.116 0.198 0.126 0.262
fOTrott}f‘el Zﬁll‘slteer 5.261 4.486 3.264 2.587 2.534 2.354 3.414
fé\f‘tfflg Xf&;ﬁr 0.526 0.449 0.326 0.259 0.253 0.235 -

Source: calculated by the authors based on the materials of the Federal Service for National Statistics.
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Fig. 1. Mean values for each cluster
2022; Vlasyuk, 2023; Endovitsky et al., 2023; The total of mean values for cluster B was
Nikitina & Kurkin, 2020). significantly lower than that of cluster A, that
Cluster A demonstrated the highest degree is 4.48.
of sustainability. This cluster includes two The total of mean values for cluster C

regions — Moscow and Saint-Petersburg. In was 3.26, which is 62 % of the total for
our study, the calculated ratio of cluster A cluster A and 72.8 % of the total obtained for
was 5.26. cluster B.
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As we can see, the groups of leaders
(cluster A and B) and the medium level group
are characterised by a graduate decrease in
the overall degree of sustainability calculated
based on the sum of mean normalised values
of the studied parameters.

A further decrease in the sum of mean
normalised values (2.59) allowed us to form
one of the outsider clusters, cluster D. The
differences between outsider clusters are
less significant. Thus, the total for cluster E
was 2.53, and the total for cluster F was 2.35.
We can thus conclude that there is a group of
clusters, including cluster D, E, and F, whose
sums of mean normalised values vary from 2.35
to 2.58. There is no significant difference
between these clusters, and we can say that they
show a similar degree of sustainability.

We should also note that the analysed
clusters differ in their structure. To perform
both quantitative and qualitative assessment
of the structure of the analysed clusters, we
assumed that the qualitative parameter can
be defined as associated with the stabilisation
points, indicating a higher degree of
sustainability of the regions in the cluster, and
the destabilisation points, indicating a lower
degree of sustainability.

Then we considered both groups of points
when comparing different clusters and the
regions within these clusters. In the first case,
the mean normalised values are higher than
mean values obtained for each parameter. In the
latter case, we considered mean values obtained
for each cluster (Table). Let’s now analyse the
structural composition of the stabilisation and
destabilisation points in the leading clusters.

Cluster A is characterised by the following
parameters. The GRP per capita (var 1) is a
stabilisation point. The value of the parameter
is 0.54 with the mean normalised value being 0.3.
However, the value of this parameter is higher
for cluster B.

The percentage of innovative goods, jobs, and
services in the total volume of shipped goods

and performed jobs and services (var 2) is also
a stabilisation point, when comparing clusters
(0.28 with the mean value 0.19). Here, cluster A
is also second to cluster B.

The level of employment (var 3) is 0.64, which
is higher than the mean value for clusters (0.41),
but still lower than that for cluster B.

The level of loan security with created
value (var 4) is the lowest as compared to other
clusters (0.02) with the mean value 0.24. This
parameter can be viewed as a weak spot of the
economic subsystem of cluster A and therefore
as a destabilisation point.

As for the social parameters, the average
income per month (var 5) is the highest as
compared to the other clusters (0.66 with the
mean value 0.32). However, the value of the same
parameter for cluster B is 0.6, so the difference is
not very significant.

The value of the parameter “deposits
in roubles and foreign currency per capita”
(var 6) is 0.75, which is higher than the mean
value (0.25).

One of the key social parameters indicating
the number of qualified specialists in the region,
i. e.the percentage of students (var 7) for cluster A
is almost maximum (0.99) and more than twice
higher than the mean value (0.46).

The average life expectancy (var 8) for
cluster A is 0.63 with the mean value 0.41. This
is a good result and can be considered as a
stabilisation point.

Thus, the values of the social parameters for
cluster A present a combination of stabilisation
points as compared to the other clusters.

One of the environmental parameters,
namely the percentage of neutralised pollutants
in the total amount of pollutants produced by
stationary sources (var 9), can also be considered
a stabilisation point for cluster A, since it is
higher than the mean value (0.59 and 0.56
respectively). However, cluster A takes only third
place based on this parameter after clusters C
and E. It is also not significantly higher than that
for cluster B (0.56).
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The other ecological parameter “environ-
mental expenditure” (var 10) for cluster A
is lower than the mean value (0.14 and 0.26
respectively), which can be considered as a
destabilisation point. Clusters B, C, and E
demonstrated the highest values for this
parameter.

Therefore, cluster A has a large number
of stabilisation points with regard to most
assessment parameters. The strongest side of
the cluster includes social parameters, while
the weakest economic spot of the cluster is
low security of loans with created value. The
environmental parameters of the cluster are
also rather weak. Environmental expenditure
is lower than in other clusters. The percentage
of neutralised pollutants in the total amount
of pollutants produced by stationary sources,
though higher than the mean value, is still
lower than in other clusters.

Cluster B takes second place based on the
overall level of sustainability. The total of
mean normalised values is 4.48. Cluster B is
behind cluster A by 0.78. The cluster includes
northern and eastern regions of Russia: the
Republic of Sakha (Yakutia), the Murmansk
Region, the Tyumen Region, the Magadan
Region, the Sakhalin Region, and the Chukotka
Autonomous District.

The GRP per capita for cluster B is the
highest of all clusters (0.73). It is almost
2.5 times higher than the mean cluster
value (0.3) and significantly higher than the
value demonstrated by cluster A. This results
from two factors: advanced manufacturing
industries and a small population. This presents
a stabilisation point from the point of view of
both the industrial development and the ability
of the regions to attract additional human
resources.

A definite destabilisation point is the low
level of innovative development — 0.07 with a
mean value of 0.19. Based on this parameter,
industrially developed cluster B only takes fifth
place, with only cluster F behind.

Another stabilisation point is the level of
employment. Cluster B takes the first place
(0.67 with the mean value 0.41).

The security of credits with created value
is medium - 0.29 with a mean intercluster
value of 0.24. This can also be considered a
stabilisation point, especially as compared to
the more developed cluster A (0.02). Another
argument in favour of considering this as a
stabilisation point is the fact that the value of
this parameter for cluster A is extremely high.
While the average income is high in both clusters,
the number of loans in cluster B is significantly
smaller than in cluster A.

A social stabilisation point for cluster B is
the average income per capita, which is almost
twice as high as the mean normalised value
(0.60 and 0.32 respectively). Cluster B is not much
behind cluster A according to this parameter
(0.60 and 0.66 respectively).

The sum of deposits in roubles and foreign
currency per capita is another stabilisation point
for cluster B - 0.27 with a mean value of 0.24.
However, the value of this parameter for cluster A
is three times higher (0.75), although the level of
income per capita is similar.

Social parameters demonstrate a very
negative phenomenon - a small number of
students (0.22 with a mean value of 0.46). It
is the lowest value of all. This is obviously a
destabilisation point for the cluster.

Another social destabilisation point is the
low average life expectancy — 0.26 with a mean
value of 0.41. It is the lowest value of all.

The percentage of neutralised pollutants
in the total amount of pollutants produced
by stationary sources is the same as the mean
value (0.56 if rounded to two decimal places).
Based on this parameter, cluster B takes fourth
place, which makes it possible to consider
the parameter as neither a stabilisation nor a
destabilisation point.

Cluster B is also the leader regarding the
environmental expenditure (0.81 with a mean
value of 0.26).

108

BECTHUK BT'Y. Cepusi: DkoHOMMKA U yipasBiaeHue. 2023. N2 4



Economical and statistical analysis of the basic parameters of sustainable development of leading Russian regions

Discussion

The suggested methodology is based on
the limited range of the most basic parameters
characterising the degree of sustainability of
regions of the Russian Federation that can be
divided into three groups: economic parameters,
social parameters, and environmental
parameters. We believe that a large number
of parameters can hinder a comprehensive
assessment of sustainability. Moreover, all the
data used in the study is readily available in
official statistics and can be used to make all
the necessary calculations.

We should note that in scientific literature,
the parameters used and their number vary
greatly.

Thus N. A. Pechenitsina (2017) suggested
28 evaluation indicators, including 8 economic,
13 social, and 7 environmental indicators most
commonly used for strategic planning at both
regional and municipal levels. We assume that
it is difficult to analyse the sustainability of
regions based on this methodology, since all
the suggested indicators are used to determine
the development vectors of social and economic
systems of various levels regardless of their
sustainability.

E.V.Kornilova, V. Y. Zakharov, and D. A. Kor-
nilov (2023) suggested a ranking methodology
based on 21 indicators divided into five groups:
indicators reflecting the level of income and
employment of the population; indicators
of healthy lifestyle; indicators of innovative
activities; environmental indicators; and
digitisation indicators. Some of these indicators
have negative correlation, which can lead to
wrong conclusions.

The methodology suggested by M. I. Gusenok
(2017) is aimed at studying rural areas and
determining their position in the regional
structure. The weak spot of the methodology is
an overwhelmingly large number of parameters:
33 indicators characterising the industrial
aspect of development of rural areas divided
into 5 groups and 37 indicators (also divided

into 5 groups) characterising various aspects
of the social structure of rural areas. These
parameters do not include environmental
parameters important for both industrial and
rural territories. Rural areas might require a
different set of environmental parameters than
the regional parameters.

Furthermore, a large number of suggested
parameters are not presented in municipal
statistics. As a solution to this problem, the
author suggests using certain techniques
allowing to adapt statistical parameters for
the purpose of the study (Gusenok, 2017).
Such an adaptive approach to the formation
of the database and calculations is, of course,
theoretically and practically possible. However,
it does not provide reliable results. Based on his
calculations, the author drives conclusions about
the level of social and economic development
of certain rural areas, rather than about the
sustainability of the region (Gusenok, 2017).

N. N. Egorova and L. G. Rudenko (2022)
use 6 economic, 5 social, and 7 environmental
indicators of sustainable development and
suggest balancing them using a method of
dynamic normal, i. e. by ordering the indicators
based on the growth rate and the ability of the
region to maintain it for a large period of time.

We should note that almost all the authors
seek to solve a difficult problem - to perform a
comprehensive assessment of various aspects
of development. On one hand, this requires
balancing. On the other hand, it is necessary
to take into account the synergistic effect, i. e.
additional sustainability as a result of combining,
for instance, economic and social approaches.

Conclusions

In our study, we determined six homogeneous
clusters with a high degree of reliability. The
sustainability of clusters was assessed based
on the sums of normalised mean values of the
analysed parameters.

The leading clusters are A and B (5.26 and
4.48 respectively). They are far ahead of the
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medium cluster C (3.24). Clusters D, E, and F
(2.59, 2.53, and 2.35 respectively) form a group
of outsiders.

To perform a qualitative assessment of the
structure of the leading clusters, we determined
the points of stabilisation and destabilisation.

Based on the normalised values of the studied
parameters, the stabilisation points of cluster A
are the following:

— economic parameters: GRP per capita;

- social parameters: all the four parameters
(average income per month, deposits in roubles
and foreign currency per capita, the percentage
of students, and the average life expectancy;

- environmental parameters: only the
percentage of neutralised pollutants in the total
amount of pollutants produced by stationary
sources is higher than the mean value making
this a weak spot of cluster A.

From the point of view of the internal
economic structure of the cluster, the
destabilisation points include the percentage
of innovative goods, jobs, and services in the
total volume of shipped goods and performed
jobs and services. The are no destabilisation
points on the social level. An environmental
destabilisation point is environmental
expenditure per capita.
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We believe this indicates a contrast between the
level of income of the population and the ability
(and will) to make savings.

The environmental parameters correspond to
stabilisation points.
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OKOHOMMKO-CTaTUCTUYECKNIT aHa/IM3 6a30BbIX IMapaMeTpOB
POCCUIICKUX PErMOHOB — JIUAEPOB YCTOMUMBOIO Pa3sBUTUSA

A. 10. Kocooyukas!, B. H. Cepaiok?, K. B. ConTmc®™

1 BOpOHEXCKIIA roCyIapCTBEHHbBI YHUBEPCUTET, YHUBEPCUTETCKAY IUL., 1,
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5 BopoHeskckuii puaman P3Y um. I. B. ITnexaHosa, yi. Kapna Mapkca, 67A,
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IIpegmeT. YCTOUMBOCTb Pa3BUTHUS POCCUICKMX PETMOHOB. ba3oBble TapaMeTphl yCTONUYMBOTO Pa3BUTHS
pernoHoB Poccun B Tpex cepax: SIKOHOMUUECKOI, COIIMATbHOI U KOOI MUYEeCKOiA.

Ilenn. BoisiBieHMe PETMOHOB CO CXOXKUMMU COLMAIbHO-9KOHOMMYECKMMM U SKOJIOTMYeCKMMU ITapame-
TpaMM, OTPKAIOIIMMM YPOBEHDb UX YCTONUMBOCTH, TPYIIIMPOBKA PETMOHOB B BUPTYajbHbIE KJIaCTEPBbI.
Pa3paboTKa MeToAMYeCcKOro MoaX0Aa K aHanu3y 6a30BbIX TapaMeTPOB POCCUICKIX PErVIOHOB, 06pa3y-
IOIIVX TPYIIIBI TUAEPOB YCTOMUMBOTO PA3BUTHS ; OTIpeiesieH1 e TOUeK CTabuImM3aum U qecTabuam3aiun.
Metozab! ucciegoBaHus. [IyianekTuyeckuit MeTo; MOHOrpaduuecKuit MeTo[; CpaBHUTENbHbBI aHATU3;
CTPYKTYpHU3aLusi MHGOPMAILMOHHOTO MacCuBa — MeTOJ, BUPTYaabHOI Kiactepusaunuu. Ha ocHoBe uc-
T0JIb30BaHUSI AMATEeKTUUECKOTO M MOHOTpa(huueckoro MeTOI0B /il OLleHKM YCTOMUMBOCTY PETMOHOB
Poccun o6ocHOBaHO TprMeHeHMe 10 mokasaTerseii, XxapakTepU3yoIMX SKOHOMIYECKYIO, COLMATbHYIO
Y 9KOJIOTUYECKYI0 MTOJICMCTEeMbI aIMUHUCTPATUBHO-TEePPUTOPHUATbHBIX 06pa3zoBanuit. UudbopmaumnoH-
HBIIi MacCyB BKJIIoYasa faHHble 3a nepuof 2017-2021 rr. no 82 permoHam. B 1ensix nccoiefoBaHus 1o
Ka)X[IOMY PETMOHY pacCUMTaHbl CpelHME 3HaUeHMs [TapaMeTPOB YCTOMUMBOCTY 3a YKa3aHHbBIN Iepuog,
MIpOBeleHO X HOpMUPOBaHKe. ['pynpoBKa perMoHOB BbITIONHEHA 0 anropuTmy k-cpenunx (k-means)
C TOMOIIBIO TIPOTrpaMMBl Statistica. O611MiT YPOBEHb YCTOMUMBOCTY KJIaCTEPOB OLIEHMBAJICS HAa OCHOBE
CYMMBI CpeJHMX HOPMMPOBaHHbIX 3HaUeHUIi aHaIM3MpyeMbIX IapamMmeTpoB. CpaBHeHMe CpeSHUX HOP-
MMPOBaHHBIX 3HaUEHMI1 TTOKa3aTeel Mo KJacTepy CO CpeJHMMM 3HaUeHUSIMMU 10 KJIacTepaM U 10 Ka-
SKIIOMY TTapaMeTpy ITO3BOJIMIIO BBIIEIUTD «TOUKY CTAOMIN3AIUN» U «TOUKY JeCTabUIM3aLum» KIacTepoB,
TUOUPYIOMINX B cepe YCTOMUMBOTO Pa3BUTHSI.

Pe3ynbTaThl ¥ 06CY)KAEeHME. [PYIIITMPOBKA PETMOHOB ITO3BOJIM/IA C BHICOKOI CTETIEHBIO TOCTOBEPHOCTU
MOJIYYUTDb HIECTh JOCTATOYHO OLHOPOIHBIX KIACTEPOB, Pa3aMUaOIIMXCS CTPYKTYPHON KOMITO3MLIMe
rapaMeTpOB, OTPaXXaloIIMX YPOBHY Pa3BUTHUS COLMATbHO-9KOHOMMUYECKUX MO CUCTEM BXOISIINX B HUX
PermMoHOB. YCTOUMBOCTD KJIacTepa OLleHMBasach 10 MTOJIyYeHHbIM CYMMapHbIM HOPMUPOBaHHBIM 3Ha-
YeHMSIM UCCIelyeMbIX rapaMeTpoB. Kinactepoi-numepsl «A» 1 «B» CylecTBEHHO OIepeXkaloT CpeIHMi
110 YPOBHIO pa3sBuTuUs kinactep «B». Knacteps! «I'», «I» U «E» chopMUpOBaIy TPYIIITY ayTcaiigepoB.
ITo 5KOHOMMYECKOMY, COLMaTbHOMY ¥ 9KOJIOIMYECKOMY GJIOKaM IapaMeTpoB JJIsI KIacTepOB-IMIePOB
OTIPEIeNIEHbI «TOYKM CTAOMIU3ALIUM» U «TOUKHU TeCTAOUIU3AIII».
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