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HARMONIC ANALYSIS OF SCRIABIN'S PRELUDES OP.11: C MAJOR, A MINOR, E MINOR
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Abstract

The harmonic language of Alexander Scriabin's Preludes Op. 11 offers a vivid look into the composer's early
stylistic approach, marked by extended tonal frameworks and inventive choices. This study focuses on three prel-
udes — C Major, A Minor, and E Minor — exploring Scriabin's unique harmonic structures, sequencing techniques,
and influences from Chopin. Each prelude embodies different facets of Scriabin's harmonic thought, from the use
of pentachords and non-tertian structures in the C Major Prelude to sequential modulation and tonal shifts in the
A Minor Prelude. The E Minor Prelude showcases Scriabin's innovative textural sequencing and vertical harmo-
nies. Through these analyses, the study aims to demonstrate the complexities and nuances of Scriabin's early har-
monic language, ultimately shedding light on his contributions to late Romantic music.

Keywords: Harmonic Analysis, Scriabin, Preludes Op. 11, Extended Tonal Frameworks, C Major, A Minor,
E Minor, Pentachord, Non-tertian Structures, Sequential Modulation, Chromaticism, Late Romantic Music, Tex-
tural Sequencing, Vertical Harmonies, Chopin Influence, Cadential Zone, Tonal Shifts, Emotional Richness, Met-

rical Framework, Thematic Development.

In the early stages of Scriabin's career, harmony
emerges as a defining feature of his stylistic approach.
While adhering to the extended tonal framework of late
Romanticism, the harmonic language in his composi-
tions is filled with remarkable discoveries and auda-
cious choices, often foreshadowing groundbreaking in-
novations to come.

Prelude No. 1 in C Major stands out as one of the
most vivid depictions of "flight" in Scriabin's early oeu-
vre. The piece captures the composer's unique sense of
inspiration while maintaining the tone of a personal,
lyrical expression. In his mature and later works, the

' .
Yivace J -63-176

concept of flight often serves as a transitional element
between a contemplative mood and ecstatic triumph.

In Prelude No. 1 in C Major, harmony serves as a
key element in the piece's figurative content, operating
on multiple levels. The thematic core of the composi-
tion relies almost solely on the notes of the major pen-
tatonic scale. Gentle dissonant harmonies arise between
the voices, enriched by a wide register. Within the
opening measures, a unique chordal phenomenon oc-
curs — a non-tertian vertical structure is built over a pe-
dal tone. This pentachord, however, should be viewed
as an implied chord, serving as a suspension leading to
a tonic triad.
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Pic. 1. A. Scriabin - Prelude No.

In a characteristic move, Scriabin employs a delib-
erate avoidance of strong metrical beats in the prelude,
thereby shifting harmonic functions away from their
traditional placement within the metrical framework.
The deep bass and the first note of the melody in the

1in C Major, Op. 11, Measures 1-2

upper register land on an offbeat, while the metrical ac-
cent occurs on the third note, aligning with the first
beat. As a result, the two accents neutralise each other.
This technique, combined with other expressive means
such as fluid tempo, transparent two-voice texture, ex-
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pansive register, and the unique quintuplet figures, con-
tributes to the ethereal lightness and a sense of weight-
lessness in the prelude.The form of the prelude in Op.
11 typically consists of a period with an extended sec-
ond phrase, supplemented by a segment that reprises
the initial phrase. The fragmentary structure that con-

cludes in the second phrase is shaped by intense har-
monic development, progressing towards a dominant
resolution. Notably, Scriabin employs disalteration in
expanding the cadential zone, transitioning from an
augmented DD43 chord to its standard form. This
reveals the composition's luminous major tonality.
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Pic. 2. A. Scriabin - Prelude No. 1 in C Major, Op. 11, Measures 13-18

Prelude No. 2 in A Minor showcases a range of
features indicative of Scriabin's early harmonic
thought. The sequence-based development of themes
and sequences plays a significant role in shaping the
composition's structure. The form is a straightforward
two-part reprise with double periods. The initial four-
measure thematic core is transposed to the natural dom-
inant key of E Minor. In the reprise, it first appears in

A Minor, then shifts to D Minor, the key of the sub-
dominant. This aligns with the classical tonic-subdom-
inant-dominant-tonic (t-s-D-t) tonal structure; the
quarto-fifth system is also typical for Scriabin. Notably,
he employs a colourful sequential modulation in the
second phrase of the first part, transitioning from A Mi-
nor to G-sharp Minor through enharmonic modulation.
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Pic. 3. A. Scriabin - Prelude No. 2 in A Minor, Op. 11, Measures 20-21

The developmental section, constituting the first
phrase of the second part, is also built on sequential de-
velopment and is divided into two segments. The tonal
scheme of this episode follows: E Minor - G Major - G
Minor - B-flat Major. During the modulation from mi-
nor to its parallel major, the minor tonic serves as the

VI degree in the forthcoming key. The transition from
G Major to G Minor is achieved by juxtaposition. The
B-flat Major reached at the end of this section assumes
the role of the Neapolitan subdominant of the primary
key, naturally leading to the dominant thereafter.
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Pic. 4. A. Scriabin - Prelude No. 2 in A Minor, Op. 11, Measures 57-65

The range of harmonic colours is crucial in shap-
ing the Prelude's intricate, sensuous atmosphere. Nota-
ble are the numerous non-chord tones and suspensions
that are characteristic of Scriabin, adding a particular
edge. Alterations like the diminished fifth in DD7, D65,
and D7, as well as the diminished third in V1165, sig-
nificantly heighten tension. A purposeful distancing
from the tonic is evident — it appears just twice, first in
the fourth measure as a t6 and then at the composition's
conclusion. Elliptical movements and secondary domi-
nants are strung together in extended sequences, imbu-
ing the piece with emotional richness and dynamic en-
ergy. Scriabin's early style is deeply rooted in the works
of Chopin. A comparison between the A Minor Prelude

and Chopin's Mazurka in Op. 17, also in A Minor, re-
veals similarities not just in pianistic texture and mel-
ody, but also in harmonic devices. This includes the
chromaticism in the voices and a deliberate avoidance
of a stable tonic foundation.

Chopin's dominant sixth chord, reinterpreted by
Scriabin, becomes the leitmotif of Prelude No. 4 in E
Minor. Chronologically, this is the first piece in Op. 11,
penned by the composer at the age of seventeen. The
prelude is derived from a segment of an unfinished bal-
lad in B Minor, for which Scriabin wrote the words,
"Beautiful country! Life here is different!" While the-
matically resonant with the A Minor Prelude, this com-
position unveils a more intimate tone in its expression.
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Pic. 5. A. Scriabin - Prelude No. 4 in E Minor, Op. 11, Measures 1-3

The originality of Scriabin’s lyrical texture unfolds
vividly. Textural layers are sequentially introduced —
within a few beats, the texture thickens to four voices.
Silence thus serves as an inception point for develop-
ment. In this setting, harmony gains special expressive-
ness. The first significant vertical chord is a harmonic
dominant with a sixth in the bass, appearing at a point
when the modal sense is still undefined. This empha-
sises the chord's phonetic quality, imbuing it with a

mysterious, mystical hue through the augmented triad.
This dominant sixth chord, in various incarnations,
serves as the central harmonic element of the prelude,
lending the piece a poignant, melancholic tone. In the
cadenza, Scriabin breaks classical voicing rules, allow-
ing the D7 seventh to rise while maintaining the bass
on the dominant, thereby sidestepping a metrical and,
ultimately, semantic resolution on the tonic.
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Pic. 6: A. Scriabin - Prelude No. 4 in E Minor, Op. 11, Measures 4-9

Much like the Prelude in A Minor, sequencing is
the central principle for material development in this
miniature piece. The theme initially appears in E Minor
and is subsequently transposed to B Minor, the key of
the natural dominant. In the second half of the phrase,
dynamism is fueled by an ascending chromatic se-
quence, where the voice count occasionally rises to
five. In such instances, the bass note precedes the entire
chord, sustaining a tie from the previous weak beat.
This technique subtly veils both textural and metric
weightiness.

In the second phrase, the cadence undergoes sig-
nificant expansion. Following two parts of the se-
guence, an expressive pause occurs for the first time in
the prelude. The V117 chord, resolving to A Minor —the
key of the subdominant — transforms into a Neapolitan
subdominant sixth chord. The D7 in the cadenza is typ-
ically voiced without the fifth; moreover, the dominant
reappears twice with the sixth in the bass, mirroring the
prelude's beginning. The composition's introspective
and contemplative mood is underscored by the melodic
prominence of the fifth in the closing section.

Conclusion

In sum, the Preludes in C Major, A Minor, and E
Minor from Scriabin's Op. 11 offer a compelling look
into the composer's evolving harmonic sensibilities.
These works intricately combine Romantic tonality
with daring harmonic choices, serving as windows into
both the historical musical landscape and the individual
genius of Scriabin. The composer's penchant for com-
plex harmonic structures—often nuanced, subtle, and
layered—functions as both emotive device and struc-
tural element. From the ethereal qualities of the C Ma-
jor Prelude to the poignant tensions in E Minor, Scria-
bin uses harmony as an expansive canvas to paint a
range of human emotions and experiences. These com-
positions are not mere exercises in harmony; they are
evocative, emotionally resonant works that manifest
the limitless potentials of musical language. They bear
witness to Scriabin's transformative approach to har-
monic analysis, an approach that challenges, enriches,
and ultimately extends the boundaries of musical un-
derstanding.
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Abstract

Electricity is an indispensable element of our daily life. When electricity is used inefficiently, technical and
non-technical losses occur at the stages from power plants where energy is produced to the point of consumption.
Reduction of these losses is defined as the main goal for more efficient use of existing energy systems. Since the
increase in electricity tariffs due to inflation is happening all over the world, it creates conditions for the illegal
consumption (theft) of electricity without accounting. For this reason, reducing the illegal consumption of
electricity and compensating the financial losses of the distribution companies remains the main problem. [1]
According to research, the countries of the world lose 89.3 billion annually from the theft of electricity. The US
dollar is losing. The largest losses were in India (16. 2 billion US dollars), followed by Brazil (10.5 billion US
dollars), Russia (5.1 billion US dollars) [2]. About 50% of the total cost of non-technical (commercial) losses of
electricity in the Russian Federation (according to preliminary estimates, 30 billion kWh) is accounted for by
unaccounted (unmetered, non-contractual, etc.) consumption of electricity. [2]

The rate of loss and theft in the Republic of Turkey is still higher than the rate of loss and theft in developed
countries. For instance, according to the reports of Vangolii Elektrik Dagitim A.S. (VEDAS), connected to the
Van, Bitlis and Hakkari provinces, as of the end of 2017, the loss and theft rates were 72% in Hakkari, 53% in
Van, 48.5% in Mus and Bitlis. It is shown to be 35%. [7]

These issues still remain a problem in our republic. So, despite the serious struggle against the illegal use of
electricity in "Bakielektrikshebekea" OJSC, and later in "Azerishig" OJSC, starting from 2003, according to the
indicators of 2020, the number of acts pointed in this field (52,202), lost energy recovery (166.9 million kWh)
continues to increase.

Losses, including commercial losses, to the extent that they can be released is the method of carrying out and
applying balance sheets. It is for this reason that it is very important to conduct research, to determine the methods
of accurate measurement of received and consumed energy, to study the methods of carrying out balance reports
for all stages, starting from 0.4 kV networks, and to give recommendations, in order to reduce non-technical losses.

Keywords: energy balance, commercial losses, illegal use of electricity, smart meter.

Non-technical (commercial) losses are defined as
the difference between the consumed electricity and the
measured electricity or billing amount. Analysis of
these losses show that the ratio of non-technical losses
to total distribution losses cannot be accurately
estimated. Commercial losses depend on the technical
condition of the networks, the social welfare of the

population of the region and the city, the organization
of network management, the compliance of employees
providing services to the population, etc. it varies
depending on other factors.

Let’s consider the structure of non-technical
(commercial) losses in the table below:
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The structure of non-technical (commercial) losses

Table 1

Non-technical (commercial) losses

Errors of measurina devices

Thefts

» Failure to simultaneously remove indicators of measuring devices

Missing or incorrect links system

v

Subscribers whose meter readings are not read

v

Subscribers whose meter readings are not fully read

A 4

Unregistered users

Software errors

Debts (past due)

Losses due to nealiaence

If we look at the table drawn up about the causes of non-technical losses, we will see that it mainly consists

of unmetered electricity, payment

errors and payment losses.

Causes of non-technical losses

Table 2

Causes of non-technical losses

L

v

N\

Immeasurable energy

Payment errors

'

¢

llleaal connections

Incorrect customer |

Payment losses

¥

Unpaid bills

Delay in installation of
measuring devices

Lack of contract
| |

Consumers' difficulty in

Incorrect coefficients of

Tampering with measuring

measuring devices

Improper handling of
unpaid invoices

| Inaccurate measurements

| Wrong notification

l Faultv connections

| Registration of adjusted

invoices

Inconsistency in measuring
devices

Ineligible payments

Payment losses

Unpaid consumers due to

insufficient information or

l Consumers without a code
i |

lack of control

Errors in reading indicators

Malfunctions and errors in
the software

As can be seen, the commercial losses in the
energy balance appear as part of the actual losses and

are borne by the networks. [5]

In current literary source, commercial losses are

Software errors

consumers; deficiencies in control of consumption and
its payment. These losses are a complex component of

total losses, mainly due to social and organizational

determined by two main reasons: theft of electricity by

factors. The fact that meter readings are not taken out
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at the same time significantly distorts the monthly
values of losses. [6]

It is appropriate to include the unpaid part of
subscribers' receivables that are overdue for more than
3 years as commercial losses. Although the amount of
these receivables changes every year, they are written
off from the budget account after a certain time by the
government's decision, but as a rule, they are not
considered as commercial losses.

The level of commercial losses also depends on
the organization of consumption control. Since this
control is carried out by means of software in current
time, the level of commercial losses of networks
directly depends on the technical condition of the
information base used, the service provided to it, and
the perfection of the software. In the database, the
following factors directly affect commercial losses:

- the absence of a specific transformer
connection with the subscriber's identification code in
the software;

- lack of connection of the transformer and
substation with the supervising engineer;

- failure to install technical report counters at
the head parts of the lines;

- failure to provide supervisory engineers with
special devices;

- insufficient number of supervisory engineers
and deficiencies in work organization.

The stolen electricity attributed to commercial
losses, is formalized by the special enactment and
additional payment accounts issued to subscribers,
pursuant to the clause 8.17 of the "Rules for the Use of
Electricity". [13]

In the last 5 years the status of the acts written on
the restoration of commercial losses at "Azerishiq"
0JSC (according to the EEIG) is as follows (picture 1).

Number of written acts and recovered consumption

200000

187591

180000

138262
160000
140000 r—/// ——
120000
100000 128767
80000
51991 52202
60000 — — = -
‘—-—'—-—-—¢ . d ~
30000 = 47650
38197 49381
20000
0
2016 2017 2018 2019 2020
—m— number of acts written by years (number)

—+— consumption recovered over the years (min.kWth)

Picture 1. In 5 years the status of the acts written on the restoration of commercial losses at "Azerishiq™ OJSC.

Table 3

In 5 years number of written acts and report of recovered consumption at "Azerishig" OJSC.

Years Number of written acts Report of recovered consumption
Population N/population Total kWth AZN
2016 31132 7 065 38197 128 707 287 9 099 267
2017 40512 7138 47 650 138 261 899 11 841 540
2018 42 162 7219 49381 170 846 497 15770 031
2019 42 457 9534 51991 187 591 155 16 830 039
2020 43 982 8220 52 202 166 975 391 15212 485

As can be seen from the table and diagram, the
number of written acts and the amount of renewable
consumption provided by these acts has increased by
approximately 40% in the last 5 years. Although the
recovery of lost (stolen) electricity is a positive thing

for the networks, it is doubtful that these acts are written
to the subscribers who are fed from the lost lines.
Because reports and analyzes on the location of losses
in 0.4 kV lines have not been carried out in the
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networks for a long time, such a methodology has not
been developed and approved.

In the two diagrams given below, the amount of
total imbalance for the months of 2021 on the Khazar

district electricity network of Baku city and the Shirvan
RETSI Saatli district electricity network and the
consumption (kW /hour) comparison is shown.[15]
(picture 2,3).

Baku city Khazar district electricity network
6000 000
5000 000
- ///\\
£
£ 3000000 — O\ i p
2 \\—.—J \../
2 000 000
o I/—\'/\_'/_.\/_\\/
0
1 2 3 4 5 6 7 8 9 10 1 12
—s—Imbalance |3 036 137 |3 178 502 |2 408 2372244 262 |2 168 849 | 2478 668 | 4 745 563 | 4 599 148 |3 039 815 |3 205 583 |2 643 508 |3 295 980
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Picture 2. The amount of total imbalance for the months of 2021 on the Khazar district electricity network
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Picture 3.The amount of total imbalance for the months of 2021 on the Saatli district electricity network and the
consumption.

This comparison can also be made on individual
transmission lines or TM (KTM). The result confirms
that when experts draw up acts according to the rules of
electricity use, it is not taken into account whether or
not there is a loss (imbalance) in that part of the
network. Another problem is that in the relevant clauses
of the "Rules for the use of electricity” when the theft
of electricity by the energy supply enterprise is enacted,

"within the claim period provided for in the Civil Code
of the Republic of Azerbaijan for the working hours of
the consumer from the date of the last replacement of
the electricity meters or the check of the connection
scheme" recalculation should be carried out"[13].

This allows networks to calculate additional
consumption for up to 3 years per act. Therefore,
network specialists should refer to the balance sheets to
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detect electricity theft, and after inspecting the lost lines
or TM (KTM), they should formalize the facts of theft.
At the same time, we believe that it would be more
appropriate to limit the total amount of acts (kWh)
during settlement, the upper limit to the amount of
imbalance in that part of the network, by making
additions and changes to the relevant clauses of the
"Rules of Electricity Use".

In general, the occurrence of electricity theft in
electric networks can be conditioned by 3 factors:

- the motive of the theft;

- availability of technical conditions;

- imperfect legal framework.

If we consider these 3 factors separately, we will
see that the existence of cases of electricity theft is not
at all surprising. Thus, the increase in the prices of
energy resources all over the world, the increase in
inflation and losses make it inevitable to increase the
tariffs of utility services, including electricity. This is
one of the factors that provoke people to steal electricity
in foreign countries, as well as in the former Soviet
republics, where energy resources used to be extremely
cheap.

The imperfection of electricity measurement
systems in distribution networks, the fact that low-
voltage networks mainly consist of overhead
transmission lines consisting of open wires, create
ample conditions for illegal interference (outside lines)
and illegal network connections, resulting in theft of
electricity. The current technical condition of networks
is also one of the factors that create fertile conditions
for theft incidents. This is more typical for internal
power networks, ie 0.4 kV overhead transmission lines.
As the cost of energy resources increases, the
reconstruction and maintenance of the technical
condition of distribution networks at a modern level is
a strategic task. Solving this problem is very important
mainly because:

1. Increasing the power of electric networks;

2. Reduction of electricity losses during
distribution, including commercial losses;

3. Ensuring uninterrupted power supply in
difficult natural conditions, as well as increasing the
reliability and durability of power transmission lines.

Worldwide, this problem has been solved since the
1970s with the introduction of self-supporting insulated
wires (ISVs) for 0.4 kV (up to 1000V) lines. This idea
was first introduced in France and later developed
further in Germany. Its design is very simple: all
conductors have the same cross-section, are made of the
same aluminum material and have the same insulation
material. These wires, that is, phase and zero aluminum
insulated wires, are wrapped in a package. This four-
wire system is widely used in Austria, Germany, Great
Britain, Ireland, Poland, Hungary and Scandinavian
countries. The system consists of four aluminum
insulated conductors that equally share the same
mechanical pull load. The cross-section of the wires
varies between 16-150 mm 2 . Since the mechanical
load is distributed among all four conductors, the
breaking strength of the whole wire is quite high.
Cross-linked XLPE polyethylene is used as insulation

material. This insulation is made of weatherproof,
light-resistant, high-density thermoplastic
polyethylene, making illegal intrusions impossible. At
present, there are many standards of UIN cables in
Europe and Russia, and they are even produced for
high-voltage networks (10-35 kV) [10]. In our country,
the application of UIN cables has been started since
2004 in "Bakielektrikshebeke" OJSC (at that time
"Barmek Azerbaijan") as suggested by the author of
this article. The proposal was supported by the Energy
Institute of Scientific Research and Project Research of
"Azerenergy" OJSC, and it was there that the first tests
and familiarization with UIN cables were carried out.
The application to the Cabinet of Ministers of the
Republic of Azerbaijan about the application of LV
cables in the low-voltage (0.4 kV) electric grids of
Baku and Sumgayit cities was considered and, despite
the pessimistic opinions of many local and foreign
experts (Barmek Holding), approval was given for its
application as a pilot project. The fact that the issue was
controversial was the fact that the introduction of UIP
cables in Russia and Turkey was not started, and the
financial capacity of the project was high. However, the
local specialists of "Bakielektrikshebeke" OJSC were
able to break the old stereotypes. In one quarter of
Yasamal district of Baku city, the application of the
UIN cable was started as an experiment. After the
completion of the work, the 3-month measurements and
the difference in the previous (before the application)
indicators fulfilled all expectations. Commercial losses
were at zero level, and technical losses (technical
consumption) were below the norm. The results were
presented to the Cabinet of Ministers of the Republic of
Azerbaijan, and it was decided to mass-introduce the
cables in the entire country.

Currently, the implementation of 35 kV UIN
cables in the Karabakh and East Zangezur economic
regions, which have been liberated from the occupation
of the Republic of Azerbaijan, is a matter of great pride.

One of the most common areas of commercial
losses, or rather, theft of electricity, is multi-apartment
buildings. Thus, the scheme of sequential distribution
of electricity to apartments from the Soviet era and even
in some newly built multi-apartment buildings is very
primitive and creates ample conditions for theft
(picture 4).

It was in 2004 with the scheme proposed by the
local experts of "Bakuelektrikshebeke" OJSC (picture
5) that the internal electrical lines of more than 4,500
multi-storey (5-9) buildings of Baku were completely
replaced and new copper cables were laid directly from
the distribution box. Meter boards (panel) were
installed on the 1l and VI floors. Balance sheets for
multi-storey buildings were prepared, special software
was developed for this purpose. It was the introduction
of cables and the change of the electricity distribution
scheme in multi-apartment buildings that changed the
technical conditions for the occurrence of theft cases.
Starting from 2005, theft cases and commercial losses
in Baku began to decrease.
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Picture 4.
In multi-storey buildings the previous energy supply scheme and settlement meter of household subscribers.
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Post-reconsruction energy supply scheme and billing meters for household subscribers in multi-storey buildings.

As for the legal issues, the situation is as follows:

Currently, the theft of natural gas, water and
electricity in our Republic (by various means, it doesn't
matter, outside line, tampering with the meter, etc.) is
not considered theft according to the Criminal Code of
the Republic of Azerbaijan and is not defined by its
article 177. Legal violations in this area are regulated

by Article 189 of the Criminal Code of the Republic of
Azerbaijan and Articles 279, 281, 282 of the Code of
Administrative Offenses.

In our country, the electricity purchase agreement
between the state electric power enterprise and the
energy supply enterprise, as well as the agreements
concluded between the subjects of the retail market
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(networks) and electricity consumers, only regulate the
relations related to the supply and payment of
electricity.

Currently, there is no special criminal-legal
protection of the property of distribution networks
related to electricity. The Criminal Code of the
Republic of Azerbaijan does not define the signs and
elements of the crime related to the theft of electricity
as a specific type of product and property. This
situation does not allow law-enforcement agencies to
effectively prevent the theft of electricity, including
proving the facts of theft in courts and compensating
the thieves for damages. Also, this situation does not
encourage the economic use of electricity, but also
makes it difficult to carry out accurate accounting and
evaluation of electricity.

Due to the lack of the right to independently apply
sanctions against entities that steal electricity and the
absence of an approved methodology for calculating
damages, distribution networks cannot fully recover the
damage caused.

Regarding the international experience, in 1985,
an expert group was established in Belgium to study the
issues related to theft and non-payment of electricity
under the study committee on economics and tariffs of
the international organization UNIPEDE (International
Union of Electricity Producers and Distributors) [16],
which includes 11 countries. Experts from France,
Italy, Great Britain, Norway, Spain, Denmark, Holland,
Austria and Germany are included in this group.
According to the report prepared by this group in 1998
[16], the term "electricity theft" is defined as the fact
that, due to the consumer's fault, the electricity
consumed by him is not fully accounted for (without a
meter or when the meter is opened) or he violates the
energy supply system in order to reduce his
consumption measured by the meter. According to that
report, only 4 countries - Italy, Great Britain, Spain,
Ireland - believe that there is a problem of electricity
theft. In Norway and France, electricity theft is
prosecuted only under civil law, while in other
countries criminal law or both apply. With the
exception of the UK, Spain and Ireland, most countries
have successful domestic legislation on electricity
theft, which includes simplifying the punishment of
those foundguilty of off-meter electricity theft and non-
payment of stolen electricity, including prosecution
cherishes. In these countries, it is common practice in
society to prosecute consumers found to have stolen
electricity and to have the court order them to pay the
full amount owed. Otherwise, honest consumers will
have to overpay for the electricity they use to
compensate for the electricity stolen by unscrupulous
consumers [8].

One of the main measures implemented in order to
reduce the commercial losses of electricity is the
improvement of electricity metering systems. It also
serves to increase the reliability of information about
the structure of the electricity balance in electricity
networks. A strategic way of electricity metering is the
creation and implementation of a fully functional
automated information and measurement system of
commercial accounting of consumers in the wholesale

market and retail of electricity [10]. | should also
mention that this automated software should also
include accounting.

It is very important to take the following measures
to get the best results from this software:

I. Technical measures:

- Providing normalized conditions for the use
of smart meters;

- Replacement of useless and expired meters
with new ones;

- Installation of additional measuring devices,
including voltage and current transformers;

- Equipping consumers at all levels with smart
meters;

- Placement (installation) of balance meters in
terms of the implementation of tasks for the
implementation of electricity distribution services;

- Protection of meters from external
interference and unmeasured electricity consumption.

I1. Organizational measures include the following:

- Evaluation of the current state of purchase
accounting systems along the borders of networks;

- Creation of an automated database on electricity
consumers;

With the exception of the UK, Spain and Ireland,
most countries have successful domestic legislation on
electricity theft, which includes simplifying the
punishment of those found guilty of off-meter
electricity theft and non-payment of stolen electricity,
including prosecution cherishes. In these countries, it is
common practice in society to prosecute consumers
found to have stolen electricity and to have the court
order them to pay the full amount owed. Otherwise,
honest consumers will have to overpay for the
electricity they use to compensate for the electricity
stolen by unscrupulous consumers [8].

One of the main measures implemented in order to
reduce the commercial losses of electricity is the
improvement of electricity metering systems. It also
serves to increase the reliability of information about
the structure of the electricity balance in electricity
networks. A strategic way of electricity metering is the
creation and implementation of a fully functional
automated information and measurement system of
commercial accounting of consumers in the wholesale
market and retail of electricity [10]. | should also
mention that this automated software should also
include accounting.

Itis very important to take the following measures
to get the best results from this software:

I. Technical measures:

- Providing normalized conditions for the use
of smart meters;

- Replacement of useless and expired meters
with new ones;

- Installation of additional measuring devices,
including voltage and current transformers;

- Equipping consumers at all levels with smart
meters;

- Placement (installation) of balance meters in
terms of the implementation of tasks for the
implementation of electricity distribution services;
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- Protection of meters from external
interference and unmeasured electricity consumption.

I1. Organizational measures include the following:

- Evaluation of the current state of purchase
accounting systems along the borders of networks;

- Creation of an automated database on electricity
consumers;

- Organization of control over connection of new
subscribers, legal and natural persons to the network;

- Compliance with the dynamics of electricity
consumption for months and years, calculation and
analysis of electricity, actual, technical (technological)
losses and imbalance in electricity networks;

- Provision of remote automated simultaneous
collection of data;

- Providing the consumer with the opportunity to
use a multi-tariff and differentiated menu when paying
for electricity;

- Maximizing the possibilities of using advance
payment functions and payment control functions;

- Provision of timely registration of events
occurring in the electricity meter (light switching on,
off, consumption modes, volumes, etc.);

- Ensuring the ability to control the consumption
mode of electricity (restriction from a distance,
shutdown, etc.)

- Organization of measurement of electricity used
for production and economic needs of networks.

Thus, as can be seen from the preliminary results
of research, the automation (programming) of
electricity measurement systems has very important
resources for reducing electricity losses.

Currently, the goal is to minimize commercial
losses in front of distribution networks using modern
methods, which can be achieved by taking the
following measures:

- Automatically detect energy theft without
involving any human power by developing an effective
and efficient system;

|1—’—+

- Develop a VEB-based mobile application to
monitor all thefts, theft area and the direction of arrival
to the theft area;

- To keep records of the total number and power
of electric operators connected to the network by users
in the server database and implement an online billing
system;

- Develop a global WEBSITE that will facilitate
analysis of thefts and provide analytics of theft
incidents and probable theft area using various graphs
and pictorial representations that can predict future
thefts. [9]

Commercial losses are mainly caused by
deliberate malfunction of meters or attempts to bypass
meters by deliberate fraud, slowing down or stopping
of meters, incorrect readings of meters or even illegal
connection. The detection of these cases by means of
modern digital information technologies and the
formalization and payment of stolen consumption by
means of relevant protocols (acts) is the biggest
problem facing all the world's electricity networks. For
this purpose, relevant studies are being conducted and
software is being developed in all countries.

| consider it appropriate to apply the following
method based on the law of current distribution in
networks at the low voltage level after analyzing the
processes related to commercial losses and theft of
electricity in our country.

According to Kirchhoff's first law the algebraic
sum of the currents at the nodal (branching) point of the
electric circuit is equal to zero, in other words, the sum
of the currents entering the branching point is equal to
the sum of the currents leaving that point, and
conventionally, the incoming currents are considered
positive, and the outgoing currents are considered
negative.

Y

Y

13

Picture 6. Branching of the current from the nodal point

If we take the current 1 1 directed to the nodal point as positive, and the oppositely directed currents | ; and |

3 as negative, then

|1+(-|z)+(-|3):|1-|2-|3:0
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Picture 7. Currents are measured by smart meters

los=l 1+ 12+13+ . +1,
lom=l* K¢t

In the picture: I ym—the current of the balance meter;

I1,12..1,—current of subscriber meters;

k «t —indicates the coefficient of the current transformer.

Considering the line loss,

Ib/s>I 21+N
IAzlbls'I 21+N
IA2*U =P A(kW)

Here: I5-lost current;
P 4 - power of electric energy; U - is voltage.

Thus, in order to detect the fact of theft, a system
(measurement and comparison of current) is proposed,
in which current distribution is carried out indirectly
from the electric pole to the intermediate distribution
box and then to individual houses, as well as to each
apartment of multi-apartment buildings. The current is
measured periodically in the distribution box and stored
in the server database for each house using the
GSM/GPRS module. At the same time, electric meters
(smart) are installed for each house, which can measure
the current value and send it periodically to the server
database for each house or apartment using the
GSM/GPRS module.

The installation (or unlocking) of the electricity
meter, the user's information is entered and stored in the
information database through the mobile application,
including the address, geographic coordinates - latitude
and longitude, as well as a photo of the user's house or
area using mobile GPS. . If there is a difference
between the amount of current from the distribution
box and the electricity meter on the server, the fact of

theft is detected. This fact is shared with the address of
the user and a photo of the house (territory) and
geographic coordinates. The relevant structures of the
networks register and send the fact of theft to the user
by formalizing it online by means of appropriate
protocols or acts. This system is similar to the way that
the State Highway Patrol service, which has been
successfully applied in our country, registers drivers
who violate traffic rules on highways using RADAR
and sends protocols online. | think that with the method
I have shown above, appropriate software can be
developed in our republic and successfully applied in
electric networks, first as an experiment, and then on a
mass scale.

This method can significantly reduce the
commercial losses caused by the theft of electricity by
users and, as a result, enable the profitable operation of
distribution networks.

Conclusions

Nowdays, due to the market economics
conditions, the formation of electricity balance in
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distribution networks, the structure of losses, including
commercial losses, analysis, study, their reduction or
complete elimination has become the main factor of
profitability of networks.

1.The improvement of the billing and technical
accounting systems of electric energy is carried out in
order to increase the reliability of information about the
structure of electric energy balances in electric
networks, and to reduce commercial losses of electric
energy. The most productive way to do this is to make
maximum use of the possibilities of digital information
technologies.

2.The use of UIN cables has led to the reduction
of losses, including commercial losses, in all high and
low voltage networks of our country, and increased the
reliability and stability of overhead transmission lines.
During the design of networks of areas freed from
occupation, in general, in urban planning, it is
appropriate to make extensive use of UT cables and
direct transmission of electricity to apartments from the
distribution box, according to clause 8.17 of the "Rules
for the use of electricity”, the upper limit of the
consumption lost (stolen) by electric networks is that
TM- should be limited by the amount of loss.

3.Proposed method to prevent electricity theft by
using modern information technologies Energy theft
can be effectively prevented by providing online
information to authorities or structures by finding out
where electricity theft occurs. The proposed system
will send an automatic message with its location and a
description of the area to the corresponding structure as
soon as the difference between the currents exceeds the
limit of the current through the appropriate software.

4. The issue of accounting and settlement of
unregistered electricity between subjects of the
electricity industry (power plants) and consumers
remains unresolved. Under these circumstances, it is
necessary to  develop  normative-methodical
documents, as well as to make changes with normative
legal acts, in order to determine the amount of
consumed (stolen) electricity that is not accounted for.
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THE EFFICIENCY OF USING A SMART PASTURE
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Meat cattle breeding remains a weak link in Kazakhstan's animal hushandry. The main conditions for breeding
specialized beef cattle are the availability of pastures for which there is a shortage of labour. Also, one of the
problems is using fields in the old-fashioned way, which leads to severe degradation. Therefore, to develop rec-
ommendations for the development of new technologies in meat cattle breeding and solving the problems men-
tioned above, researchers of the S. Seifullin KATRU introduced a" Smart "pasture of their design in the North
Kazakhstan Agricultural Experimental Station LLP of the Akkayyn district, North Kazakhstan region, which opens
up opportunities for reducing labour-intensive work due to the shortage of agricultural equipment, workers (shep-
herds), reducing the degradation of pastures and increasing the weight gain of animals.

Keywords: pastures, economic efficiency, "Smart" pastures, pasture lands, farmers, beef cattle.

Relevance. There is a need for more pasture land
in almost all regions of Kazakhstan. Based on the re-
sults of meetings of deputies with farmers, senators in-
itiated and developed draft laws to resolve issues with
pastures and more effective solutions to problems in
this area. According to deputies, about 80% of the live-
stock is grazed on heavily degraded pastures within and
around villages, which is about 21 million hectares. To-
day's estimated need for grazing livestock in a private
farmstead is 50 million hectares, deficit-29 million hec-
tares [1].

Where there are farm animals, pastures are used
old-fashioned without applying scientific-based stand-
ards, rotation, coefficients of completeness of use, etc.
The soil and vegetation cover is satisfactory, with no
animals (non-watered pastures).

Biologica

Developing an optimal nutrition re-
flex in animals

Research results and discussion. The study was
conducted according to the data of "North Kazakhstan
Agricultural Experimental Station" LLP in Akkayyn
district, North Kazakhstan region.

From the total area of pastures of the farm, for or-
ganizing grazing by the corral (portion) method, the sci-
entists of KATRU selected a separate section of the ex-
perimental "Smart" pasture with an area of 70 hectares,
with seven corrals of an average of 10 hectares. The

Environmental information

Optimizing the load on pastures and re-
ducing their degradation

The question arises of how to change the situation
in pasture areas, which are annually renewed with 23-
25 million tons of feed unit feed resources. It is becom-
ing clear that the farmers themselves, who use such
land, should improve the condition of pastures along
with administrative institutions of power. To do this,
the land users must have the minimum knowledge that
will allow them to maintain an ecological balance on
the land plots used [2,3].

The way out of this situation is to improve the eco-
nomic efficiency of fattening cattle by developing new
production technologies, that is, using "Smart" pasture
technologies, the effect of which is seen in the follow-
ing scheme 1.

Efficiency

Economic

Easy and mobile to use
Increasing the yield of natural
land

Improving labor productivity

pens were arranged in a petal shape with a separate sin-
gle exit to the watering hole. The development was car-
ried out according to the following concept:

1. Automatic livestock tracking;

2. Natural grazing of animals;

3. Control of drinking animals;

4. Remote control of live weight;

5. Automatic processing of animals;

6. Automatic accounting of forage capacity of pas-
tures.
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For the experiment, animals of 56 cows, three
bulls and 44 calves were grazed alternately in pad-
docks. Sources of drinking water for livestock - a well

I -~

1. Dnoxrponacryx
(reweparop)

I’ =

with a depth of 35 meters at a depth of 100 m. Here are
the calculations for determining the cost, Figure 1.

2326 452 tenge —

— 8992452
—1 ienes
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Figure 1. "Smart" pastures

Hence, the approximate cost of a smart pasture is
11,092,467. 74 tenge = (the cost of components is
8,992,452 tenge + the cost of preparation is 2,100,015.
74 tenge. It should be borne in mind that the cost may
vary depending on prices and components, and the cost

does not include the cost of services of research work-
ers. Costs per 1 ha/tenge (including the total pasture
area of 70 ha) amounted to 158,463.8.

The economic feasibility of a" smart " pasture on
the farm is shown in Table 1.

Table 1.
Economic efficiency of "Smart" pasture
. Technology

Indicators Traditional Smart pasture i
Number of employees engaged in grazing, people 4 2 -2
Average working hours, people/hour per month 1080 540 - 540
Average monthly salary costs with deduction, thousand tenge 944,6 472,3 -472,3
Average daily weight gain, grams 720 850 +130

As you can see from the table, work is reduced to
a minimum (there is no need to work all day). A work-
er's labour can only be used when changing the path of
pasture or moving to a new one. Animals need to be
watered and water updated daily, so two workers are
enough since the worker will take a little time — up to
an hour or a little longer, but not the whole working
day. "Smart" pasture also solves the problem of a short-
age of shepherds since no one wants to graze cattle in
the country.

By avoiding daily grazing under the supervision of
a shepherd, it is possible to recoup the costs of acquir-
ing "Smart" pastures in a short time (by saving the wage

fund almost twice): The payback period will be
PP=IC/CF= 2 years.

Regardless of the area of pasture, the following ad-
vantages of "Smart" pastures can be distinguished:

The main advantage is associated with minimizing
the cost of a human shepherd:

- If with traditional technology, ten or more em-
ployees were involved in sanitary work, and this whole
procedure harmed the animal (the animal received
stress, which led to weight loss), then with "Smart" pas-
tures, these procedures are performed automatically
and without stress for the animals. Therefore, it simpli-
fies the implementation of preventive measures.
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Conclusion. Low cost and fast payback. And
even these costs can be reduced. A simple design of
"Smart" pastures can be made independently — they
make poles, buy metal mesh and wire, and use a solar
station or a car battery as a power source from an eco-
nomic point of view.

The easy-to-use kit is easy to reinstall when
changing the boundaries of the pasture or switching to
a new one from a technical point of view.

From an ecological point of view, efficiency is
considered from the point of view that it becomes con-
venient for farmers to control the restoration of vegeta-
tion in the areas allocated for pasture. Livestock in the
new place receives abundant food, and the correct dis-
tribution of fields solves the problem of measures for
their degradation.

Funding information. This article was prepared
within the framework of the project BR10865103," De-
velopment and creation of scientifically based Smart

farms (herd horse breeding, meat cattle breeding) using
various at least three digital solutions for each area of
digitalization implementation for current production
tasks of agribusiness entities and the formation of the
necessary reference database for training employees of
farms and peasant farms and transfer of digital
knowledge to students studying."”
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IIVIOCKAS 3AJJAYA TEOPUU YIIPYT'OCTHU JUISA KPYT'OBOI'O CEKTOPA, PAJTUAJIBHBIE
CTOPOHBI KOTOPOI'O B3AMMO/IEMCTBYIOT C YIIPYTUM CTPUHI'EPOM M C ) KECTKUM
HITAMIIOM BE3 TPEHUS. YACTD II1.

Abstract

Capresin A.M.
Hnemumym Mexanuku HAH Apmenuu,
Apwmenus, Epesan 0005, ya. Tuepan Meyu 40, k.47,

With the help of the method of variables division, a plane problem of elasticity theory for the circular sector,

when on the arc part of the contour radial displacement and tangential stresses are given, one radial side is in
contact with the rigid stamp without friction, the other side is reinforced by elastic stringer, is solved. The charac-
teristics of the stresses in the vicinity of the sector top and the coefficients behavior with the stress features are
investigated. It is established, that the stated problem, depending on the angle opening of the sector, breaks down
into separate independent problems

AHHOTAIHSA

C TIOMOIIBbIO METOAA pa3ACICHUS NICPEMCHHBIX PCHICHA IJIOCKAsA 3a/ia4a TCOpHHU YIIPYTOCTH HJId KPYroBOTro
CCKTOpa, KOoraa Ha I[erBOfI YJaCTHU KOHTYpa 3alaHbl pailaJIbHOC IICPEMCIICHUC U KACATCIIbHOC HAIIPSIXKCHUC, OTHA
paanajibHass CTOpOHA COIPUKACACTCA C JKCCTKHUM HITaMIIOM 0e3 TpEHUS, Apyras CTOpOHA YCWICHA ynpyecum CTPUH-
repoMm. VccirlenoBaHbI CHHTYIISIPHOCTH HAINPsDKEHUH B OKPECTHOCTH BEPIIMHBI CEKTOPA U MOBEICHUE KOAPPHUIIH-
CHTOB IIPpHU CUHI'YJISIDHOCTH HaHpH)KeHPIﬁ. YCTaHOBJ'IeHO, YTO IMOCTAaBJICHHAs 3a/lava, B 3aBUCMMOCTHU OT YyTIJa pac-

TBOpa CEKTOPA, pacCnaaacTcs Ha OTACIbHBIC HC3aBUCUMBIC 3a1a1u.

Keywords: elastic sector, rigid smooth stamp, elastic stringer, stress singularity, coefficients of singularities.
KiroueBble cj10Ba: yIpyTuil CEKTOp, KECTKUH IITaMII, YIPYTHIl CTPUHIep, 0COOEHHOCTh HANPSXKEHUH, KO-

3¢ UIMEeHTH 0COOEHHOCTH.

Beenenune.  lccrnenoBaHue — CHHTYIISIPHOCTH
HaINpsDKEHUH B YHOPYTHX TeNax C yrJIOBBIMHA TOYKAMH
Ha KOHTypE HMMEeT BaKHOE TEOPETHYECKOEe M, OCO-
OEeHHO, NPHUKJIQJHOE 3HAYEHHE, T.K. OHO TECHO CBS-
3aHHO ¢ MpoOIIeMol oOectiedeHust HeOOXOIMMOi poU-
HOCTH U JJOJITOBEYHOCTH Takux Tei [1-7].

OnpeneneHnio  XapakTepHBIX  0COOEHHOCTEH
HAIpPSHKEHUI B OKPECTHOCTH BEPILIUHBI KPYTOBOTO CEK-
TOpa ¥ MOBeJeHNE K03 PUIHEHTOB IPH 0COOSHHOCTEN
HaIpsDKEHUi, KOora 0/JJHa pajuajibHas CTOPOHA COIPH-
KacaeTcs C HKECTKUM IITaMIoM 0e3 TpeHHs, BTopast pa-
JUanbHas CTOPOHA B3aMMOAEHCTBYET € abCONIIOTHO
JKECTKUM TIPH PAcCTsHKEHHM M THOKMM IpH H3rube
CTPHHTE€POM, a Ha J{yTOBOW YacTH KOHTYpa 3a/IaHbl XO-
POIIIO U3BECTHBIE TPAaHUYHBIE YCIIOBUS TEOPUH YIIPYTO-
CTH, TIOCBSIIeHBI paboThl [8—11].

B paborte [12] paccMOTpeHO yIpyroe paBHOBECHE
KPYTrOBOT'O CEKTOpa, KOT/ia O/Ha paauaibHas CTOpOHA
COIPUKACAETCS C HKECTKUM IITAaMIIOM 0e3 TPEeHUsl, BTO-
pasi CTOpOHa yCHIIeHa ynpyaum CTPHHTEPOM, a Ha TyTo-

BOW YacTH KOHTYypa 3a/1aHbl HOPMaJbHBIC U KacaTelb-
HBIC HalPsDKEHMS. Y CTAHOBJICHO, YTO C YUETOM KOHEU-
HOCTH SHEPTUH yNIPYToii 1edopMannyl B Manoi okpect-
HOCTH BEPIIHMHBI CEKTOpa MOJO0HBIE 3aJa4uMl CIexyeT
HCCIEe0BaTh B YETHIPEX OONacTIX W3MEHEHHs Yria
pacTBOpa KpYyroBoro cekropa ¢ : 3azada |

(0<0!S27Z’);3anaqall (O<CZS7Z'/2); 3amaua lll
(7[/2<0(S37Z’/2); 3a1a4a IV(37Z'/2<0{SZ7Z).

IToxa3aHo, 4TO 3ajaua He pacHagaeTcs Ha OTAEIbHbIE
HE3aBUCHMBIE 33]a4u.

B pa6Gore [13] paccMmaTpuBaeTcs ynpyroe paBHoO-
BECUE KPYTOBOT'O CEKTOpa, KOTJa MpU MPOUYUX OJUHA-
KOBBIX YCJIOBHSX U3 [12], Ha TyroBoil yacTu KOHTypa
3aj1aHbl nepeMerienus. [lokaszaHo, 4To 3Ta 3aaa4a pac-
1a/1aeTCs Ha YeThIpE OT/ICJIbHBIC HE3aBUCHUMBIE 3a1aUH.

Bo3HMKaeT ecTeCTBEHHBIM BONPOC: pacHagacTCs
M 3aja4da 00 YHmpyroMm paBHOBECHHM KPYTOBOTO CEK-
TOpa, KOT/Ia MPH MPOYNX OJUHAKOBBIX YCIOBHAX M3
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[12,13], Ha 1yroBol YacTU KOHTYpa 3aJaHbl paauaib-
HOE TepeMelIeHNe U KacaTeabHoe HanpshkeHue. OTBeT
Ha 3TOT BOIIPOC JIaeT JaHHas paboTa.

IlocTanoBka u pemenue 3agaun. Ilycts ynpy-
Wil KPyroBO# CEKTOp MOJYJIs ynpyroctd E u xoad-
¢unuenta [lyaccoHa v , OTHECEHHas, KaK I0KA3aHO HA

PHCYHKE, K IPSIMOYTOJIbHON M MOJISIPHOM CHCTEMaM KO-
OpJIMHAT, HAXOIUTCS B YCIOBUIX 00OOMIEHHOTO TIOC-
KOT'O HaIpsyKEHHOTO COCTOSTHUS.

B nonspHO# cucteMe KOOpAUHAT YIPYTro€ COCTO-
SIHUE CEKTOpa ONpeNIeIsIeTCsl pelIeHHeM OMrapMOHHYe-
CKOTO ypaBHEHHUS IS QYHKIIUHN HANPSDKCHUS DpH

AA D (r,p)=0. €

FpaHI/I‘{HLIe YyCJ10BUA JaHHOM 3a7a4d UMCIOT BUJI

Vi 0=0

u;(r,0) =7,,(r,0)=0, )
uy(r,e) =br (3), o, (r,a) =0 (3)

Lo) =f,(0), @

rae | i ((0) — ¢yukun u3 kinacca J{upuxie, b — mapameTp, XapaKTepU3yOIIUI yIPYrocTh CTPUHTEPA.

I'pannunble ycnoBus (2) cBsI3aHHBI ¢ KOHTAKTHBIMU 33/1a4aMHU O BJABJIMBAHUM TNIAJKUX IITAMIIOB B YIIpyroe
ocHoBaHue 0e3 TpeHus [2], a yemoswus (3) u (3') — ¢ BollpocaMu nepeadun Harpy30K OT TOHKOCTEHHBIX AJIEMEHTOB
B BHJIE CTPHHI'€POB K yIPyruMm ocHoBauusM [14-15].

VYuuteiBas rpanngHbie yenoBus (3) u (3'), obmiee pemenne ypaBHeHus (1) ¢ HEOXHOPOIHBIME TPaHUYHBIMA
ycnousaMH (2) — (4) uimmem B BUze

O (r,0)=(r,0)+d(r,9),
O (r,p)=r""*[ Asin(A+1)p+Bcos(1+1)p+Csin(A-1)p+Dcos(1-1)p], ®)
®(r,0)=r?(G, +G,cos2p),
rae @ (T, ¢) - uactoe pemenne neommoponHoit sanauu (1), (2) - (4), @ (I, ) obumee pemenne coor-
perersylomeit omopomoit sanaun; A, B, C, D, 1,G;, G, — npoussombiie nocrosumsic.
Hanpsoxenns 1 nepevenienns bipaxaiorcs uepes dynxunn O (T, 9) b sue
s =A(A+1)r" [ AS] +BC; +CS, + DC, |+2(G, +G, cos 2p),
o7 =—r"*[ AL"AS] +BA"AC; +C(3-4)4S, + D(3-1)AC, |+2(G, ~ G, cos 2¢),
7, =AM AL'C; —BA'S) +CAC, —DA'S, |+2G,sin 20, (6)
Eu; =r*[-AZV'S] —BA'V'C] +C(4-2v")S, +D(4-2v")C, |+ 2r (G~ ~G,v* cos2p),
Euj =1*[~AL'V'C) +BA'V'S; ~C(4+47v')C, +D(4+ 2 v")S, |+2rG,v" sin 20,
re A =A1t1, v =1tv, S; =sin(1+1)e, C; =cos(1+1)p.

Kax crienyer u3 (6), nanpskenns npu 0 < Re A <1 6yayr o6nagaTh y BepImHbl KPyroBOro CeKTopa CHH-

TYJSIPHOCTBIO (HAIIPSDKSHUS CTPEMSITCS K OECKOHEUHOCTH) TOPsIIKa (1— Re ﬂ) .

OueBHHO, 4TO mapametp D B mpaBoii yacTH rpaHMYHOTO ycrnosus (3) He MEHSET MOPAIOK 0COOEHHOCTH

HaNpsDKEHUH B OKPECTHOCTH BepIIMHEI cekTopa. KoadduimeHTs! mpu ocobeHHOCTEH, €CTECTBEHHO, 3aBUCST U OT
3TOTrO HapaMeTpa.

U3 tpeGoBanus yaosneropenns pynxiuun O ( r, (0) HEO/IHOPOAHBIM TPaHMYHBIM ycaoBusiM (3) u (3'), must

HEM3BECTHBIX TMOCTOSHHBIX G, n G, momydnm

G, =bE/4, G, =—bE/4c0s2a, a#kx/4 (k=1357) @
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B ciyyae = kﬁ/4 (k =1, 3,5,7) napamerp b =0.

YaoBnerBopsisi TpPaHWYHBIM YCIOBUSAM (2) — (4), IUIL OIpeneNieHHsl INPOW3BONBHBIX IOCTOSHHBIX
A, B, C, D nony4um ogHOpOHYO CHCTEMY JIHHEHHBIX yPaBHEHUI

AA+AC=0, 2V A+(1 v +4)C =0,
S;A+C;B+S.C+C D=0, ®)
-AV'S]A-AVv'CB+(4-A1"v")S,C+(4-A"v")C_ D=0.

*
CnenoBatenbHo, Haxoxkaenne dynkmmii O (r, (p) IUISL pacCMaTpUBacMOil 3aJaur IPUBEACHO K OIpezere-

umro pynkiuii O ( r, @) JUISL 3a]1a4M, PacCCMOTPEHHOIt B padote [12,13].
T.e., 3a0aua ynpy2020 cmpuneepa npugeoeHa K coomsemceayoweti 3aoaie abcomomHo H#ecmKo2o npu pac-

msvicenuy u 2ubko2o npu uzzube cmpunzepd.
W3 cucremsl (8) cienyer A= C =0 u TpuroHoMeTpruecKoe ypaBHEHHE

cos(A+1)a-cos(A-1)a =0,
Z[efICTBPITeJ'ILHBIe 1 NPOCTBIC KOPHU KOTOPOT'O0 UMCIOT CJICZ[y}OHII/Iﬁ BU
ho=ay(2k+1)+1 4, =a, (2n+1) -1 oy = 7/2a, (k,n)=0,%1,£2,... )

VYcnoBue KOHEYHOCTH SHEPTHHU YIPyrod AeopMaliii B MaJIOd OKPECTHOCTH BEPIIMHBI KPYTOBOTO CEKTOPa
HaKJIaJpIBacT Ha KOpHHU (9) orpaHuYeHUs

2, >0, 1 >0, (10)
KOTOpBIE, B 3aBUCUMOCTH OT yTJIa PacTBOpa KPyroBOTO CEKTOpa (X , OTPaHUYMBAIOT 00JIACTh M3MEHEHUS Ta-

pameTpoB Kun:
lLupuO0 < <27 umeem kK =0,1,2,...; n=2,3,4,...

I.npu 0 <@ < 7/2 umeem k =0,1,2,...; n=0,1,2,...

. npu 7/2 < <37/2 umeem k =—1,0,1,...; n=1,2,3,...
IV.ipu37/2 < ¢ < 27 mmeem K =—2,-1,0,...; n=2,3,4,...
YuuThIBas, 4To GYHKIUH BHIA

®,, (r,p)=D,r** cos(4, —1)p+B,r** cos(Z, +1)p

YIOBJICTBOPSIIOT ypaBHEHHIO (1) M rpaHndHbIM ycioBHsM (2) u (3), GyHKUUS HampspKeHUs OpH IS BCeX
YeThIpeX CIIyyaeB MPHUHUMAET BUJ

a=0
= % i bE CoS2¢
@ (r D r**+B r*" |cosa, (2k +1)p+—r?| 1— ,
(re)= -1 kz_:;[ X } o ) 4 cos2a
a=-2
npuuem, s3mecs u  gmanee By =B, =0 gma sapaam I; B, =B;=0 ns szamaun II;

B,=B,=B,=B, =0 gusanaun IV.

KoMnoHeHTh HanpsKeHUH, COOTBETCTBYIONINE 3TON (QPYHKIIUH, OyAyT UMETh BUI

O-wl a=0
O' J—

= i[ DA (A4 +1)r**+ B A (A +1)r* l]cos%(2k+1)

O'* a=-1 k=a
11
’ ae D (11)

+b_E(1_ cosZgoj’
2 cos2a
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ol a=0
T:(pll a=0 | & - o e
. [T a=4_§IDMM%u4ﬁ +&&(&+QF }ﬂnmmﬂ+g¢+

k=a

T

Trplll (12)

Trplv

+b_E(Sin 2(0]
2 \cos2a )’

On a=0
et a=0

o= i[ DA (3= A4 )r* ™ — kik(ik+1)rik’1}c05a0(2k+1)go+

O a=-113

(13)

* a=-2
Oy

+b—E(l+ €0s 29 :
2 CoS2a

u

gl Lo i[Dk(ﬂgv*—4)r‘k +B A v rH |cosa (2k+1)p+
Uny k=a (14)
u

¢! a=0
S i[Dk(zk—ww)r*«+Bk,1;v+rﬂsina0(2k+1)¢—

* -
Upni a=-1/i3

b—Ev+ sin2p r. (15)
2 cos2a

* a=-2
Upiv

YV IOBIETBOPSIA TPAHUYHBIM yCoBuaM (4) mist D, u B, nomyunm cucremy ypasHeHui
a=0
a=0 | . *
a-_1 kZ;[Dk(/1k+V+_4)+ B A v ]003a0(2k+1)¢:_|5 £ (o),
a=-2
a=0

a=0 | . _ *
a=-1 Z|: k//lk ﬂk 1 kﬂk (//ik +1):|S|na0(2k+1)¢: f2 ((p)’

= “
a=-2

(16)

Y

. bE( _ . cos2¢ . bE . sin2¢
£ (p) = f,(p)-= (@)= 1, (@) 2 s SNZe
:(9)=1T(o) 2 (V v COSZajr : (#)= T ()~ 2 v COSZar

Jis pemieHust MOJOOHBIX CHCTEM ypaBHeHHMH B pabote [13] mokaszaHo, d9ro cucreMa (yHKIHN

. (2n+1
Sin 9 MOJHA ¥ OPTOrOHaJIbHA B IIPOCTPAHCTBE L2 (0,7[ ) AHaJOru4Hble COOTHOLIEHHSI UMEET
=1

MECTO U 111 KOCHUHYCOB.
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Torna, ymuosxas nepsoe ypasaenue Ha COS &, (2m + 1) ¢, aBTOpOC —HA sin Qa, (2m + l) @, uHTETpUpPYS

0 ¢ B UHTEPBAJIC (O, a) , AJI BCEX YETBIPEX CJIy4aeB HAXOAUM HEU3BCCTHBIC ITOCTOAHHBIC Dk u Bk .

3aoaua I.
0. 2 Efg 2 f 2 Eff 2 f
O aavi-4 ak(-1) N e iv -4 ai(4-1)
~ ~ — g + rEs 17
1 E(3-24) fy +v 1, 1 EAA f1k+( V+_4)f2k 0
D, =—— — — , By =— —— — , (k=2,3,4,...),
a (V —ZAK) a lk(v —214()
o= 17 (p)cosay (2k+1)g, T = [ 1, (p)sineg (2k+1)pdg, (k=01,2...).
Ipu sToM Mexay Gyrkumsmu )" ((p) u fz*((p) BO3HHMKAIOT COOTHOIIIEHHS
Exg (R —1) fiy+(Rov" —4) =0, ER, (2, -1) ;1 +(A;v' - 4) f, =0. (18)
3adaya 1. B nannom ciyyae s D, n Bk (k = 0,1,2,...) MOTYYar0TCS T€ Ke (POPMYITBL.
_l Eﬂn (ﬂn _1) 1?1’6 +(20+V+ _4) f~22 _l E/Ll (/1—1 _1) 1?1’;) _()i’jlv+ _4) f~£5

3aoaualll. D, = ,D, =

0

o (v -4)(4-1) a (v -4)(4,-1)

_EE(%_S)fZ’;*'VWN;k _lEﬂklk_fli+( +V+_4>f~*

— 2k _
Dy = ” (V_ —2/1;) , B, ” /Lz(v‘ —24‘) , (k=123,..). (9
somaly b LEAA AV -G 1 Bl A fi-(A -4)
Yoo = a 90{5‘ (V+ _4) it a 9(15 (V+ _4) )
: - . ; (20)
o __1EAA fo+(Av -4) o 1EAA fo— (A" -4) Ty
-1 a aé (V+ _4) ! 0 a 0(02 (V+ _4) ’

D, u Bk(k =2,3,4,...) umeror Bug (17).

Takum 06pa3oM, pelieHie TaHHOM 3a/1a4u MOTy4YeHo B Bue cxoasmmxcst psimos (11) — (14), koaddurmeHTs
KOTOPBIX OIIPEAEIIEHBI B IBHOM BHIIE.

Teneps ¢ momompro Gopmyi (10—17) uccnenyem xapakTepHbIe 0COOCHHOCTH HAIIPSDKEHUH W KO3 PHUIIHECH-
TOB IIPH OCOOCHHOCTSIX HANPSKEHHI B OKPECTHOCTH BEPIINHBI KPYTOBOT'O CEKTOPA.

3aoaua I. 0 < a < 272; k = 0,1, 2, ., N= 2, 3, 4, ... Kax caenyet u3 (11) — (13) OkpecTHOCTH BEPIIUHBI
CeKTopa (r - 0) HaXOJUTCS B MAJIOHANPSKEHHOM cocTossHUM — MC [5] (HanpspkeHHs CTPeMsITCS K HyJTIO), €CJIN
a<b5r / 4 (k = 2). A xorma a > 571'/ 4, To HanpsKeHUs CTPEMATCS K OECKOHEUHOCTH (B MaJIOif OKPECTHOCTH
BEPLIMHBI HMEET MECTO KOHIEHTpanonHoe cocrosiuue — KC [5]). B npenensrom ciywae o, = 57[/ 4 wanps-
JKEHUSI B OKPECTHOCTH BEPILIMHBI CEKTOPA KOHEYHBI M BOOOIIE OTIMYHBI OT HYJISL.

[ops10k 0cobenHoCTH Hanpsikenuit 1— /Tik =2-aq, (Zk +l) M3MEHseTCs B IIpezenax

0<1-4,<3/4 (k=2), 0<1-4 <4 (k=3),

a K03(h(UIMEHTH IPH TAKUX OCOOEHHOCTEH HANPSOIKEHHH B Cllydae Harpy>KeHHs TYTOBOHM 4acTH KOHTypa
CEeKTOpa yCIIOBUSIMH, yIOBJIETBOPSIIONINE COOTHOIIEHUM (15), OTIIMYHEI OT HYJIS.

Ipu K =3 Bosuukaer Bropoii npesenbHbIil yros a,, = 77/4. B dyuxuun (go) u f, ((p) TaKOBBI,
4TO K03 uLHeHT B, CTaHOBHTCS paBHBIM HYJIIO, OCHOBHOM NpPEAC/IbHBIN yron Oyaer &, = 17/4.

C yderom cootHotmieHu# (18) ypaBHEHUS CTATHKH JIJISI CEKTOPA YIOBJIETBOPSIOTCS.
3a0aua II. 0<a< 7[/2; k=0,12,..,n=0,12,.. 3xecs IpEeNeNBHBIA yrong,, = 72'/4. Ecmm

O<a< 72'/4, BOJIM3M BEpIIHHBI cekTopa nmeet Mecto MC, ampn 77/4 < a < 71/2 —KC (k = 0). Ipuuem, B

3aBHCUMOCTH OT yIia (&, TOPSAOK OCOOEHHOCTH HAampsHKEHUI 1—4 = 2—0(0 U3MEHSIETCS B IIpenernax

0<2- a, < 1. Ko>ddumuenTs! mpu 3Toit 0cOGEHHOCTH B 00IIEM CIIydae HArpyKeHHs TyrOBOH YacTH KOHTypa
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CEKTOpa OTJINYEH OT HyJIf, TAK KaK B JAHHOM 3a1aue OTCyTCTBYIOT ycnoBus (18). Korma @ — 71'/ 2 , X0Tsl TIOPSI0K

0COOCHHOCTH HAIPSDKEHUHA CTPEMHUTCS K SAMHUIIE, KOA(PPHUIIMEHT IPU 3TOH OCOOCHHOCTH CTPEMUTCS K HYJIIO0. A
3TO O3HAYaeT, 4To B pemreHusx (11) — (13) ucuesarot cnaraeMmple ¢ "HEMHTETPUPYEMBIMU” 0COOCHHOCTSIMU HAIPSI-

—l+¢

JkeHull Tuna I (6‘ -0 npu & —> 1w / 2) , KOTOpBIE C TOYKH 3pEHUS XPYIIKOTO pa3pylIeHUs MaTepUaia He-

noryctumsl [ 1-4]. VpaBHEHuUs! CTATHKY ISl KDYTOBOTO CEKTOPA YIOBJIETBOPSIOTCS ABTOMATHIECKH.

3aoaua III. 72'/2 <a< 37T/2; k=-10,1..; n=12,3,...M B 5710/ 3a1a4e OTCYTCTBYIOT yCIOBHS
(15). 3nech nMeeM ABE NPEAICNBHBIC YIIBL (X, = 37/4 npu k=1u a,, = 57/4 npu k = 2. Iopsaok oco-
OCHHOCTH HaIpPsDKECHUH 00YCIIOBICHBI Kak mepBbIMH wieHaMu Gopmy (11) — (13), comepkamnMu MHOKHUTEIh

% (k = —1) y TaK ¥ COOTBETCTBYIOIIUMU uieHaMu psjioB (11) — (13) ¢ MHOKUTEIIMU I’Zk_l npu k=1, k =2,

puYeM

1/3<a, <1 (k=-1), 0<1-4, <1 (k=1), 0<1-4 <13 (k=2).

U B 9TOM Ciydae, Koraa @ — 377/2, NOpsIOoK CHHTYISIPHOCTH HATIPSDKCHNH CTPEMSITCS K €JUHHIE, a KOd(-

(1)I/IIII/IGHTI)I npu Takoi CUHTYJIIPHOCTU CTPEMSATCA K HYJIIO. ypaBHeHI/Iﬂ CTaTUYCCKOT'0 PABHOBCCHUS YAOBJIICTBOPA-

IOTCA TOXKIACCTBCHHO.

3adaua V. 37/2<a <2rm; k=-2,-1,0,...; n=2,3,4,... 3nech Taxxe orcyrctByIoT yenosus (18).

Hpenensusiii yron, , = 77[/ 4. OcobeHHOCTD HAMPSIKEHUH 00YCIIOBIICHBI IEPBBHIMH JBYMs YIEHAMH C MHOYKH-

-3« —a
temsima " %m0, mpuyem

3/4<3ay<1 (k=-2), 1/4<e, <13 (k=-1)

U COOTBETCTBYIOMMMH uiieHaMu psioB (11) — (13)

1/3<1-4,<3/4 (k=2), 3/2r<a<2r;0<1-1 <Y4 (k=3), 7/4x<a<2r.

Koa¢dunnenTs! npu Takux 0COOEHHOCTEH OTINYHBI OT HYJIS.

W 3mech ypaBHEHHs CTaTHYECKOTO PaBHOBECHS
YAOBIETBOPSIOTCS Oe3 yuera cootHomeHui (18).

CrnemoarenbHo, 3aga4a (1) — (4) pacmamaercs Ha
4eThIpe OTAeNbHbIe He3aBucumble 3anaqn I, 11, 111, V.
OTOT pe3ysbTaT CyNIeCTBEHHO OTJIMYAETCs OT TOMU, KO-
TOPBIN OBLIT TTOJTy4eH B paboTe [12], rae Ha 1yroBoit ya-
CTH KOHTYpa CEeKTOpa ObUIH 3a/laHbl BHEIIIHUE yCUIIHNS,
MPH TEX e IPAaHUYHBIX YCIOBUSX Ha PAIHAILHBIX CTO-
pOHax.

Io nmoBosy mapametpa D ormernm cremyromee:
B pabote [12] ycTaHOBIIEHO, YTO 3TOT MapaMeTp B 3a-
nmadax | — IV 3aBucur oT yria pactBopa cexkTopa & H
OT TepBHIX IBYX Ko3(h¢urmentoB dypre QyHKIUN

fl ((p) u f2 ((p) 31ech TOIBKO B 3a7a4e | 3TOT mapa-

METp UMEET aHAJIOTUYHYIO 3aBUCUMOCTbD, a B 3a/1a4ax ||
— IV mapamerp b — mo6oe neiictBuTeNBHOE YKCTO.
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Abstract

In the article, the historical and fictional truth in the works of Y. Bobrovsky and F. Karimzade is studied
together with facts and the writers’ imagination, the analyzed heroes of the novel are presented as real historical
figures, as well as the author’s imagination. Just as I. Bobrovsky managed to depict the real picture of the truths
about German history and German life, F. Karimzade revives Shah Ismail Khatai both through the eyes of histor-
ical sources and through artistic imagination, showing him as the founder of the Azerbaijani state, a wise statesman,
and a talented poet.

Abstrakt

In dem Artikel werden die Historizitat und kinstlerische Wahrheit in den Werken von J. Bobrovsky und F.
Karimzade zusammen mit den Fakten und der Fantasie des Schriftstellers untersucht. Die Helden des analysierten
Romans sind reale historische Figuren, aber auch ein Produkt der Fantasie des Autors. J. Bobrovsky schafft ein
reales Bild der Wahrheit der deutschen Geschichte und des deutschen Lebens. Der aserbaidschanische Schriftstel-
ler F. Kerimzade lasst das Leben von Schah Ismail Khatai sowohl aus historischen Quellen als auch durch kiinst-
lerische Vorstellungskraft wieder aufleben und zeigt ihn als Griinder des aserbaidschanischen Staates, als weisen

Staatsmann und als talentierten Dichter.

Keywords: Bobrovsky, Karimzade, Historicity and Fictional Truth, Novel
Schlisselwdrter: Bobrovsky, Karimzadeh, Historizitat und Geschichtlichkeit, Roman

Es gibt Schriftsteller in der deutschen Literatur,
die Uber Volker schreiben, die von der Biihne der Ges-
chichte verschwunden sind, die universelle menschli-
che Werte und humanistische Gedanken vermitteln und
ein Geflihl des Mitgefiihls widerspiegeln. Einer dieser
Schriftsteller ist Johannes Bobrovsky, der in
Ostdeutschland lebte und arbeitete. J. Bobrovsky, der
mit der Idee lebte, dass sein ganzes Schaffen menschli-
che Liebe ist, alle moralischen Werte der Welt fur einen
Menschen gelten, wenn es keine Liebe gibt, dann gibt
es keinen Menschen, lebte ein kurzes Leben und starb
friih. J. Bobrovsky, der seine Arbeit mit der Poesie be-
gann, ist im In- und Ausland als Prosaschriftsteller be-
kannt [8, s.39].

J. Bobrovsky ist einer der Schopfer des
historischen Romans neuen Inhalts in der deutschen
Literatur. Seine Werke werden im gesamten
Deutschland geschétzt, das zum Zeitpunkt des
Schreibens zweigeteilt war und gelten als gelungener
Schritt zur Neubesinnung nationaler Kulturtraditionen
[7, s.16]. Seit den 60er Jahren des letzten Jahrhunderts

ist das Hauptkonzept von J. Bobrovskys Werk die
Synthese von Tradition und Moderne, die Suche nach
verschiedenen Stilen, die Verwendung der Folklore der
deutschen und slawischen Voélker. Im Roman ,,Levins
Miihle* bezieht sich der Autor auf reale Ereignisse in
Deutschland und schafft es, ein reales Bild des 19.
Jahrhunderts zu ,,schreiben®. In diesem Werk gelingt es
J. Bobrovsky, den Zeitgeist, das Volksleben, den
Volksalltag durch das kinstlerische Wort zu
vermitteln. Mit anderen Worten: In Levin's Mill gelingt
es dem Autor, tiefgrindige Wahrheiten (ber die
deutsche Geschichte und das deutsche Leben ans Licht
zu bringen. Mit der Beschreibung des Grenzgebiets
zwischen Deutschland und Polen dringt J. Bobrovsky
in die innersten Tiefen der Geschichte ein und
beschreibt sie im groRen Stil.

Vor dem Hintergrund der Ereignisse in einem
kleinen Dorf an der deutsch-polnischen Grenze schreibt
er iiber die “grole Geschichte” und zeigt sie mit realen
Bildern. Der Autor stellt das Leben des Volkes in den
Vordergrund, betont, dass die wichtigste und
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bestimmende Tatsache in der deutschen Realitét nicht
das offizielle Deutschland, sondern das Volk sei. Mit
anderen Worten: Das Konzept des Volkes im Roman
wird als deutsche Realitét gepriesen. Im Werk von J.
Bobrovsky erwacht die Nation als majestatisches Bild
zum Leben. Laut dem Autor ist die wahre “Stimme”
Deutschlands das deutsche Volk. Der Wunsch des
Schriftstellers, historische Wahrheiten neu zu schreiben
und sie der jungeren Generation zu vermitteln, beruhte
auf der Tatsache, dass die Deutschen keine
Schlussfolgerungen aus ihrer eigenen Geschichte
ziehen konnten. Laut J. Bobrovsky, der die jingste
Vergangenheit des deutschen Volkes kinstlerisch
umgeschrieben hat, besteht der einzig richtige Weg
darin, die Vergangenheit der Deutschen zu verstehen
und die Zukunft durch das Prisma von heute zu
betrachten. Im gesamten Werk versucht der Autor die
Idee zu betonen, dass es notwendig ist, Rassismus
gegeniber einer anderen Nation zu vermeiden und sich
von der ldee der Uberlegenheit der deutschen Rasse
fernzuhalten [4, s.158].

Wie er selbst sagte, ist J. Bobrovsky ein
Schriftsteller, der in der deutschen Literatur “eine lange
Geschichte von Beziehungen, Unglick und Siinden
zwischen den Deutschen und ihren @stlichen
Nachbarn” [2, s.31] definiert. Die Hauptrichtung der
Arbeit des Autors sind die Themen, die sich aus den
Erfahrungen des Zweiten Weltkriegs ergeben. Der
Schriftsteller nahm an diesem Krieg teil, befand sich
lange Zeit in Gefangenschaft und konnte spéter in die
DDR zuriickkehren. Aber auch die Stadt Tilsit in
Ostpreullen, in der er geboren und aufgewachsen ist,
spielte eine groRe Rolle in der Entwicklung von Y.
Bobrovskys Schaffen. Der Autor selbst schrieb: “Ich
bin am Ufer der Memel (heute auf Deutsch Neman
genannt) aufgewachsen, wo Polen, Deutsche, Litauer
und mit ihnen vermischte Juden Seite an Seite lebten”
[2, s.23]. Der Schriftsteller verbrachte seine Kindheit
am Ufer des Flusses Neman in Litauen, im Herrenhaus
seines Grof3vaters. Antike romische Historiker nannten
diese polnisch-litauischen Regionen des baltischen
Sarmatiens und seiner Bewohner Sarmaten und die
Ostsee Sarmatisches Meer. Es ist kein Zufall, dass J.
Bobrovskys erstes Buch ,,Sarmatian Epoche” heifit.
Sarmatien — fir Y. Bobrovsky bedeutet Erinnerung,
Geschichte, Wurzeln, Vorfahren, besondere Mytholo-
gie. Dieses Land ist ein Symbol des Zusammenlebens,
ein Treffpunkt fur VVolker, Kulturen und verschiedene
Sprachen. Diese Lander sind auch der Ort, an dem die
Deutschen Ritter die Kreuzzlige unternahmen, um die
osteuropdischen Volker zu erobern. Religionskriege,
die das Christentum verbreiteten und die vom
Erdboden ausgeldschten sarmatischen Stdmme haben
den Autor immer zum Nachdenken gebracht.
Hdochstwahrscheinlich  stehen deshalb in  seinem
Schaffen Respekt und Liebe fur die zerstorten und
unterdruckten Kleinvolker im Vordergrund. Eines der
schonsten Werke von Y. Bobrovsky, das seine
Weltanschauung zum Ausdruck bringt, ist der Roman
,Levins Miihle“, der anschaulich zeigt, dass Volker
Seite an Seite leben, Freunde finden und sich gegen den
Feind vereinen konnen. Einer der Helden des Werkes
ist der Anfuhrer der Nationalisten, GroRvater

Bobrovsky. GrolRvater kdmpft gegen innere Feinde —
Polen, Juden, Zigeuner, und der Klerus, das Gericht
und die Polizei sind mit ihm verbindet. Diese
Ereignisse finden im ersten Teil des Romans statt und
der Leser lernt das kaiserliche Deutschland und die
Ereignisse in seinen Territorien kennen. Der zweite
Teil des Romans behandelt die Zeit OstpreuBens, die
Jahre des nationalsozialistischen  Deutschlands.
Anhdnger des Dritten Reiches ,jagen“ nun nach
auslandischen Feinden und bereiten sich auf die
Besetzung der Ostgebiete vor.

Der Autor spricht Uber das deutsche
Regierungssystem, das Schicksal der wenigen Volker,
die von diesem System abhéngig sind und in diesen
Gebieten leben, und beschreibt Geschichten aus dem
wirklichen Leben vor dem Hintergrund der Geschichte.
Die “Oberen” tun ihr Bestes, um den Mythos vom
“echten Deutschen® zum Leben zu erwecken, die
“deutschen Rechte” wiederherzustellen und wollen
sowohl Deutschland als auch die angrenzenden Gebiete
unter vollstandiger Kontrolle halten. Um ihre Winsche
zu erfillen, bedrohen sie Menschen, erschrecken sie,
toten sie und “kaufen” sie notfalls fiir Geld. Anhidnger
des Dritten Reiches hassen jeden, der kein “echter
Deutscher” ist, darunter Polen, Litauer, Juden und
sogar die ihnen  nahestehenden  Deutschen.
Feindseligkeit ist fur die lokale Bevélkerung, die sich
den “Auserwihlten” widersetzt, inakzeptabel, sie leben
seit Jahrhunderten zusammen, sind Freunde, lieben sich
und grinden Familien, wie ihre Vorfahren. Das vom
Autor beschriebene nationale Leben ist die Solidaritat
und das Zusammenleben verschiedener Volker. Der
Jude Levin liebt die Zigeunerin Marie und der Litauer
Poshke liebt das deutsche Tutu.

Im Roman Levins Mihle wendet sich der Autor
der Geschichte Deutschlands zu, schreibt historische
Fakten nieder, beschreibt die Atmosphare der
damaligen Zeit in realen Bildern. Man kann jedoch
sagen, dass der Autor seine Fantasie zu realen
Ereignissen in der Geschichte hinzufugt, die
Geschichte erhalt eine kinstlerischere, magischere
Form als eine reale Beschreibung. Folklorehandlungen,
insbesondere die Verdrangung von Marchen und
Mythen, stellen den Roman in einen historischen und
mythologischen Kontext. Das von J. Bobrovsky
geschaffene Bild eines Deutschen polnischer Herkunft
verkorpert die deutsche Macht und reprasentiert die
Personlichkeit eines ,,echten Deutschen“. Er macht
dem Juden Levi das Leben schwer, nimmt ihm die
Mdihle, die fir ihn und die armen Bauern der einzige
Ort der Hoffnung ist, und macht seine deutsche
Nationalidentitidt zu einer Quelle des “Handels” und
nutzt sie gegen Menschen anderer Nationalitdten: “Der
GroRvater war ein reiner Deutscher, er hat alle seine
deutschen “Verwandten” in den Prozess einbezogen.
Und es kommt dazu, dass Levin alles verliert und
gezwungen ist, sein Schicksal zu akzeptieren” [2,
s.54]. Er nutzt seine nationale Identitat uberall als
“echter Deutscher” aus und verhélt sich gnadenlos und
grausam gegentiber Juden, Polen, Zigeunern und
anderen nationalen Minderheiten: “Geh, Jude, krieche
zum Gericht... Wir sind Deutsche, falls du es noch nicht
verstanden hast” [3, s.38].
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Ein halbes Jahrhundert spéter zeigt der Autor in
einem Gestalt eines alten Deutschen anschaulich die
Ursachen und Quellen des deutschen Faschismus auf.
Mit anderen Worten: Anspriiche auf absolute Domi-
nanz Uber Nichtdeutsche werden als zukinftige Tra-
godie fur das deutsche Volk angesehen. Aus diesem
Grund é&rgert sich der “wahre Deutsche” iiber die
judische Muhle Levy.

Der alte Mann ist wie sein VVorfahre Poleske der
Besitzer des Dorfes, ein deutscher Tycoon, der den
bankrotten Bewohnern von Neman den letzten Penny
abnahm und damit reich wurde. Er hasst den Juden
Levin, der den Bauern erlaubt, in seiner Mhle billigen
Weizen zu mahlen. Der Hass des GroRvaters auf Levin
hat eher damit zu tun, dass er die Mihle billig nutzen
lieR, als mit der Tatsache, dass er Jude ist. Er steigert
sein Einkommen, indem er Levins Muhle zerstort, setzt
einen hohen Preis fir das Mahlen von Weizen fest und
besticht “Obere”, damit sie ihm ihr Wort geben: “Eines
Morgens schien Levins Miihle nicht zu existieren”.
Tatsache ist, dass eine Uberschwemmung kam, der alte
Mann einen Damm vor der Mihle errichtete und der
Damm brach. Aber es ist nicht durch Wasser
zerbrochen ...” [3, s.43].

J. Bobrovsky erklart “vierunddreiflig Sétze iiber
meinen Grofivater”, um die Handlung des Romans zu
verdeutlichen. Schon in den ersten Zeilen erkennt der
Leser, dass ein autobiografischer Roman erzéhlt wird;
vor dem Hintergrund der Ereignisse rund um die Mihle
versteht er den deutschen Staat, das Leben seiner
Bewohner und die Grundlagen der zukinftigen
historischen Tragddie. Die Ereignisse rund um die
Mihle und die Autobiografie des alten Deutschen
bilden den Handlungsstrang des Werkes. Im Roman
gibt es zwei Fronten: ‘“Polen-Katholiken” und
“Deutsche-Baptisten” — auf der einen Seite Litauer,
Zigeuner und der mit den Polen Ubereinstimmende
Jude Levin, auf der anderen Seite “Obere”. “Obere”
sind Burger, die das Wahlrecht haben. Wie Sie sehen,
zeigt das Figurensystem des Romans den Konflikt
zwischen den Deutschen und ihren dstlichen Nachbarn,
eine wahrheitsgetreue Darstellung der Zeit. Wenn die
Gerichte, der Exekutivapparat und das Geld die
Deutschen unterstutzen, haben andere sich in die Macht
des Volkes gefliichtet. Deshalb weil? der alte Mann, wie
man mit jemandem redet und wie man jemanden daran
erinnert, dass er Deutscher ist. Der alte Mann verliert
nur die Mdglichkeit eines Protests der armen
Einwohner aus den Augen. Sie wissen, wie man gegen
den “wahren Deutschen” protestiert, sie vereinen sich
noch mehr. Zwar bewahrt der Autor die Realitét
historischer Ereignisse, die sich am Ende des 19.
Jahrhunderts auf dem Land seiner VVorfahren zutrugen,
aber die Charaktere des Werkes, die Ereignisse rund um
die Mihle, sind ein Produkt der Fantasie des Autors.
Aber daruber hinaus lasst der Schriftsteller Kaisers
Deutschland wieder aufleben.

“Echte Deutsche” verstehen sich im Werk als
Vertreter des offiziellen Deutschlands. Sie sind
ehrgeizig in ihrem eigenen Land und sogar in den
Nachbarlandern. Der Autor findet die Ursachen des
nationalen Konflikts heraus und préasentiert moderne

Gedanken zur deutschen
Identitéat.

Die kinstlerische Realitdt von J. Bobrovsky
manifestiert sich in den von ihm geschaffenen Bildern
und er méchte den Mythos vom “wahren Deutschen” in
den Kopfen der West- und Ostdeutschen verandern.
Die Ideen von Solidaritat und Einheit in J. Bobrovskys
Roman “Levins Miihle” verdndern die Struktur und
Bedeutung des traditionellen historischen Romans. In
seinem Roman vereinen sich Fiktion und Realitét. Der
Autor schafft eine kinstlerische Nachahmung realer
Ereignisse und nicht der wahren Geschichte selbst. Der
Leser sieht dies in Szenen, in denen der GroRvater im
Schlaf mit seinen Vorfahren spricht, mit “echten
Deutschen” kooperiert und seine Nationalitit nutzt, um
die Menschen um ihn herum in Angst und Schrecken
zu versetzen.

Die Politik der “Oberen” ist begrenzt und
einseitig. Grossvater und seine Anhénger beziehen sich
auf die politische Elite, halten jeden, der kein
Deutscher ist, in Angst: “Unser Nachname gehort
unserem geliebten Kaiser, unserem Helden” oder “Bald
werden wir alle Juden zeigen”, “Es ist Zeit, mit euch
abzurechnen” [3, s.58]. Unter dem Mythos des “echten
Deutschen” werden nationalistisches Gedankengut
verbreitet und interethnische  Diskriminierung
gefordert.

J. Bobrovsky zeigt die Entstehung des
Faschismus, seine Gefahr und die Tragddie des
deutschen Volkes. Der Autor wendet sich gegen die
Darstellung der Geschichte des deutschen National-
ismus, vermischt mit dem Nationalsozialismus, als iso-
liertes Ereignis und in diesem Zusammenhang besch-
reibt er in seinem Werk die Ereignisse in der Realitét
des Alltags, zeigt die Ursachen der historischen Tra-
godie auf. Laut dem Autor bleibt die nationale
Vergangenheit im Geddchtnis der Menschen erhalten,
die Menschen kdnnen ihre Vorfahren nicht loswerden,
sie fUhren ihr Leben fort. Das deutsche Volk hat einen
Weg, seine historische Vergangenheit loszuwerden: an-
dere Volker als das deutsche Volk zu akzeptieren und
zusammen zu leben. Offenbar gerade aus diesem
Grund schlagt J. Bobrovsky in seinem Roman
“Lewins Miihle” vor, sich von Diskriminierung und
Rassismus gegeniiber anderen Voélkern fernzuhalten
und Vorstellungen von der Uberlegenheit der
Deutschen als “Auserwéhlte” zu vermeiden.

Die kiinstlerische Realitat von J. Bobrovsky um-
fasst die jahrhundertealte Geschichte der Volker, die
am Zusammenfluss von Neman und Weichsel lebten.
Polen, Litauer, Deutsche, Juden und Zigeuner siedelten
in diesem Gebiet, in dem alten sarmatischen Land. Der
Autor verwickelt die Bewohner einer so bunten Geme-
inde in lokale Streitigkeiten und Klagen, schildert das
Geschehen in ihrer eigenen Sprache und ermutigt den
Leser, einen Blick auf ernsthafte Konflikten zu werfen.
Die Beschreibung ist so anschaulich und glaubwirdig,
dass der Leser die Ereignisse, die sich vor dem Hinter-
grund historischer Ereignisse abspielen, manchmal als
Realitdt wahrnimmt. Als ob das, was passiert ist, eine
Widerspiegelung historischer Daten wére. Wenn einige
Episoden, die an mittelalterliche deutsche Schwanki
und andere mit Humor geschriebene Genres erinnern,

Wiederherstellung  der
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werden mit folkloristischen Quellen kombiniert, wird
es klar, dass es sich hierbei um Fiktion und die Fantasie
des Autors handelt. Eine solche Beschreibung ist
charakteristisch fir den komplexen Stil und die kin-
stlerische Beschreibung des Schriftstellers. Obwohl die
Ereignisse im Roman “Levins Miihle” ein Spiegelbild
der Vergangenheit sind, kann man ihn nicht im vollen
Sinne als historisches Werk bezeichnen. Der Autor
driickt seine Einstellung zur Geschichte aus, beschreibt
die Vergangenheit aus seiner Sicht, betrachtet histor-
ische Ereignisse aus der Sicht des Autors. Er empfiehlt
aber in jedem Fall, daraus Konsequenzen zu ziehen.
Auch der deutsche Forscher Peter Albert stellt J.
Bobrovsky als einen Schriftsteller dar, der “ein realis-
tisches Bild von WestpreuBen an der Schwelle des
Jahrhunderts zeichnet und die Tragtdien der Ver-
gangenheit wieder aufleben ldsst” [1, 5.25].

All dies deutet darauf hin, dass der Autor neue Er-
folge in der modernen deutschen Prosa erzielte, neue
literarische Suchen erfolgreich durchfiihrte und eine
neue kinstlerische Richtung in die historische Prosa
einflhrte. Mit einem neuen Konzept des Romans be-
freite J. Bobrovsky die Deutschen von der traditionel-
len historischen Sichtweise und bot einen alternativen
Weg anstelle von Ausdriicken (iber die GroRe der Ver-
gangenheit wie “Herrenrasse”, “wahrer Deutscher”,
Allgermanismus, Kaiser Friedrich der Grol3e,
Reichskanzler Bismarck. Der Autor beschreibt die Re-
alitdten Deutschlands im 20. Jahrhundert, die zum
Ersten und Zweiten Weltkrieg fiihrten, und schléagt vor,
dass die Geschichte nicht durch Kriege, sondern durch
das Leben der Volker in Erinnerung bleiben sollte. Mit
anderen Worten: Geschichte wird nicht durch das Dik-
tat von Konigen und Ministern gemacht und entwickelt,
sondern durch die Pracht und das Zusammenleben des
menschlichen Lebens. Die von Y. Bobrovsik
geschaffene Geschichte wird unter Bedingungen des
gegenseitigen Vertrauens und der Zuversicht mit den
Nachbarn verwirklicht.

Wie Sie sehen, J. Bobrovskys Roman basiert sich
nicht auf gewdhnlichen historischen Figuren. Der Au-
tor enthillt und zeigt die Bedeutung der Geschichte in
den Ereignissen des Alltags, im Lebensstil eines
gewohnlichen Menschen. In “Levins Miihle” treten re-
ale historische Ereignisse in den Hintergrund, der Autor
bezieht fiktive menschliche Charaktere in das Werk
ein. Mit anderen Worten: Der Heldentum wird in dem
Roman durch einen einfachen Menschen ersetzt. Wa-
hre Geschichte entsteht im Gedachtnis, in Erin-
nerungen, im menschlichen Leben. Damit wird die Ein-
heit von historischer und kinstlerischer Realitéat, Reali-
tdt und Fiktion verwirklicht, die das Konzept des
Autors ausmacht. In solchen Romanen dienen die Wel-
tanschauung des Autors, seine Einstellung zu Ereignis-
sen und Kommentare im Werk einem Zweck — dem
Verstandnis der wahren Wahrheit tber die Geschichte.
Dies ist die deutsche Geschichte, die in J. Bobrovskys
Roman “Lewins Miihle” beschrieben wurde.

In der aserbaidschanischen Literatur — “Zwischen
zwei Brianden” von Yusif Vezir Chamanzaminli,
“Nebliges Tabris”, “Schwert und Feder” von Mammad
Said Ordubadi, “Baku-1501”, “Denk an mich” von Az-

iza Jafarzade, “Apokalypse” von Isa Huseynov, “Erob-
erung von Fatali” von Chingiz Huseynov und andere
Werke gelten als historische Romane. Obwohl diese
Romane mit den Jahren der sowjetischen Literatur
zusammenfielen, gaben sie den Anstof3 fiir die Entste-
hung neuer Romane, die in den Jahren der Unabhangig-
keit geschrieben wurden. Die Romane von Sabir
Rustamkhanly “Gott des Himmels”, Yunus Oguz “Na-
dir Shah” und “Atabey Eldeniz” gelten als Beispiele
dafirr, die Geschichte mit den Augen der Vergangenheit
und der Gegenwart zu betrachten.

Der in den 70er Jahren von Farman Kerimzade ge-
schriebene Roman “Verschneiter Pass” war den Beginn
einer neuen Etappe im Bereich des historischen Ro-
mans von Aserbaidschan. Die in den 1980er Jahren ge-
schriebenen Romane “Khudafars Briicke” und “Die
Schlacht von Chaldiran” hoben Farman Kerimzade un-
ter seinen Zeitgenossen als historischen Romanautor
hervor. In beiden Romanen lieR der Autor das Leben
von Schah Ismail Khatai sowohl durch die Augen hi-
storischer Quellen als auch durch kinstlerische Fanta-
sie wieder aufleben und stellte ihn als Grunder des aser-
baidschanischen Staates dar.

F. Kerimzade beschreibt die Widerspriiche der
Kyzylbashlar-Zeit (goldene Kopfe), des historischen
Kampfes, der Kédmpfe um Land und beschreibt auch
kiinstlerisch das Bild des Dichters. So gelingt es dem
Autor, gemeinsam das Bild des Herrschers von Khatai
und des Dichters Khatai in der Geschichte des
aserbaidschanischen Romans des 20. Jahrhunderts zu
schaffen. Die Kindheit und Jugend von Khatai wird so
beschrieben, dass der Leser die wahre Kindheit des
Herrschers sehen kann: “Mutter und Kind gingen iiber
den Teppich und néherten sich der Tir, und das
Gerdusch ihrer FuRe war nicht zu héren. Ismail trug
einen Kaftan aus Ganja-Stoff mit Blumen, &hnlich
einem Khara. Im Kaftan waren nicht nur Blumen
abgebildet, sondern zwischen den Blumenzweigen
erschienen auch junge Krieger mit Pfeilen und
Schwertern in den Handen. Um seine Taille trug er
einen silbernen Girtel. Die Falten seiner roten
Satinhose strahlten ein rotes Licht aus, als er sich
bewegte. Die Armbander an seinen Beinen waren mit
Goldfaden verziert. Er hatte einen weiRen Turban auf
dem Kopf” [5, s.71]. Doch gleichzeitig lasst der Autor
Ismails Kampf um die Macht in echten Farben wieder
aufleben. Neben den beiden
Beschreibungsgegenstanden beschreibt der
Schriftsteller meisterhaft die historischen
Bedingungen, unter denen er als Dichter und Herrscher
aufwuchs und betont dabei die Geschichtlichkeit als
kiinstlerische Wahrheit: “Schah Ismail Khatai bestieg
den Thron. In Minzstétten wurden Miinzen mit seinem
Namen gepréagt und in Moscheen wurden ihm Predig-
ten vorgelesen” [5, 5.97]. Es ist anzumerken, dass eine
solche Beschreibung als neue Herangehensweise des
Autors an aserbaidschanische historische Romane gew-
ertet werden sollte.

Im Roman “Die Schlacht von Chaldyran” spricht
F. Kerimzade Uber die gesellschaftliche Téatigkeit von
Khatai. Der Autor erzahlt von Ismails Kampf fiir ein
geeintes Aserbaidschan und seinen grofRen Verdiensten
bei der Entwicklung der aserbaidschanischen Kultur.
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Im Roman “Khudafarin-Briicke”, in der Fortsetzung
des Romans “Die Schlacht von Chaldyran” wird Khatai
als weiser Staatsmann und talentierter Dichter
beschrieben. In diesem Roman reprasentiert Khatai
sich selbst nicht nur als Person, sondern das gesamte
aserbaidschanische Volk. Aus diesem Grund wird in
der Literaturkritik der Charakter von Schah Ismail nicht
als Reprasentant eines persdnlichen Kampfes
dargestellt, sondern als Anfiihrer des Volkes, als
Herrscher, der furr das Volk kdmpft.

Im Roman “Die Schlacht von Chaldyran”
beschreibt F. Kerimzade den Kampf der tiirkischen
Stdmme um die Macht als Tragddie fir die Tiirken. Im
Roman schlégt er vor, Lehren aus der Vergangenheit
und der Idee der Einheit der Turken zu ziehen. Er stellt
die unbegriindeten Streitigkeiten zwischen dem os-
manischen Gericht und den Kysylbaschlar (goldene
Kopfe) als historische Tragddie dar und empfindet bit-
teres Bedauern liber diese historische Wahrheit: “Sul-
tan Selim hat ein Auge auf Tabris geworfen. Er hatte
Ambitionen in Europa, Agypten, Arabien und den Lan-
dern rund um das WeiRe Meer. Er hatte vor, sie alle
einzufangen. Im Jahr 1256 verstarkte sich in ihm die
Absicht, den Thron des vom mongolischen Khan Hu-
laki gestirzten Kalifen wiederherzustellen und sich
selbst zum Kalifen zu erkl&ren. Aber er hatte eine Angst
— Schah Ismail” [6, s.107]. Andererseits interessierte
sich der Autor fir den heroischen Geist des
aserbaidschanischen Volkes und aus diesem Grund
gelang es ihm, Themen wie nationales Denken,
nationale ldentitdt und nationale Geschichte zum
Hauptinhalt beider Romane zu machen.

Gleichzeitig gelingt es dem Autor, die politische
Situation der Staaten Zentralasiens im problematischen
Raum des historischen Romans wiederzubeleben und
so das AusmaR der historischen Tragddie breiter
darzustellen. Aus diesem Grund kann mit Bestimmtheit

festgestellt werden, dass die Romane von F. Kerimzade
als eine neue Etappe im historischen Roman Aser-
baidschans betrachtet werden sollten, der in den 70er
und 80er Jahren entstand.

Offenbar spielten Farman Kerimzade und Johan-
nes Bobrovsky eine besondere Rolle bei der Entstehung
des neuen historischen Romans. Wenn der deutsche
Schriftsteller den Romanen der 1960er Jahre in seinem
Land Innovation brachte, dann gelang es F. Kerimzade
mit seinen in den 1970er und 1980er Jahren geschrie-
benen Werken, das Genre des historischen Romans in
Aserbaijan auf ein neues Niveau zu heben.
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1 3akoHompoekt Ne 40361-8 OO0 oO0mmx npUHIHIIAX
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«O06 o0mMX MPUHIUTIIAX OPTaHU3AIMHA MECTHOTO CaMO-
yIpaBJIeHHs B €JMHOI cucTeMe Mmy6anyHoi BaacTu»?.
Ero pa3paboTunku HCXOIAT U3 KOHCTUTYIIHOHHOH HO-
BEJUIbI, B COOTBETCTBUM C KOTOPOH OpPraHbl MECTHOIO
CaMOYIpaBJICHUS] BXOJAT B €AMHYIO CUCTEMY ITyOIIid-
HOW BIacTH. DTO MO3BOJINIO, COOTBETCTBEHHO, BKIIIO-
YHUTH CTATBbH, KOTOPbIE, (PaKTUIECKH, ITPEBPAILAIOT Op-
raHbl MECTHOT'O CaMOYNpPAaBJICHUS B HU3IIUN yPOBEHb
CHCTEMBI TOCYJApCTBEHHOTO ympaBieHHusd. B cBs3u c
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9THM, MHOTUE HUCCIIE0BATENU NIPOTHOZUPYIOT MOIHOE
BBIXOJIAI[UBAHUE OCHOB IMOJUIMHHOIO MECTHOTO Camo-
ynpasnenus [1,4,8,12,14].

B atux ycnoBusix ocoboe 3HaueHHE TPUOOPETAIOT
WHbIE HHCTHUTYTHI JIOKQIEHON IEMOKPATHH, CIIOCOOHBIE
00ecIeunTh yJacThue IpaXkJaH B PEIICHUH €N MECT-
HOTO 3HaueHus. B Tom ducie, 3aMeTHYIO poib B CH-
CTEME 3THX MHCTHTYTOB MIPAcT TEPPUTOPHATIBHOE 00-
IIECTBEHHOE CaMOYIPaBJICHHE.

ITpaBoBBEIE yCIOBHS, MO3BOJSIOIINE NPHUBICKATH
JKHUTEINEH K PEIICHUIO BOIPOCOB MECTHOTO 3HAYEHHUS, K
YIPaBIECHUIO MECTHBIMU JIeIaMH, B TOM YHUCIIE U Yepe3
opransl TOC, 6111 co3nansl emie B 2003 r. npuHATHEM
®denepanbroro 3akona Ne 131-03 «O6 o0mux npuH-
[UIaxX OpraHU3alMl MECTHOTO CaMOYIPaBJICHUS B
Poccuiickoii Meaepaunn»?.

3a BpeMsl CyIECTBOBaHHUS MHCTUTYTA OB HAKOII-
JIEH 3HAYUTENBHBIN MOJIOKUTEIBHBIA OMBIT [5]. OTMe-
Yast BO3MOYKHOCTH TEPPUTOPHATIBHOTO OOIIIECTBEHHOTO
CaMOYIPAaBJICHUS B PELICHNH BOIIPOCOB MECTHOTO 3Ha-
YEeHUs, COBPEMEHHBIC aBTOPHI JaXX€ CUHUTAIOT, YTO
«TOC — enuHCTBEeHHasI cUCTeMHas (hopMa HErmocpes-
CTBEHHOM JEMOKpATHH, NPHUMEHseMas I peIleHHs
mpobiaeM MUKPOTEpPUTOPHH, BO3ZHHUKAIONIAS IO BOJIE
HaceJIeHHs TePPUTOPUH U OCYIECTBIIIeMas 3TUM Hace-
nenueM. B cBsa3u ¢ Hanmmuuem y TOC ycraBa, Tepputo-
pHuH, COOCTBEHHOW CTPYKTYphI yHpaBiieHHs (BBIOOD-
HBI OpPraH U KOHTPOJbHO-PEBU3UOHHBIN OpraH, Mpea-
cematens), OIOMKETa W pecypcHOH 0a3bl MOXKHO
ropoputh 0 TOC kak 0 KBa3UMyHHULMIAIUTETE» [9].
[Toatomy Tem Goltee HEOKMITAHHOM TPOOIEMOil BBICTY-
naeT, oTMeyaeMasi OOJBIIMHCTBOM aBTOPOB, HEJOCTa-
TOYHO aKTHBHOE y4JacTHe rPpaXkJaH B IESTEIbHOCTH Op-
TaHOB M MEPONPHUATHIX TEPPUTOPUAIBLHOTO O001IIe-
CTBEHHOTO caMoympasienus [2,6, 7,10,11,13].

B kauectBe 00bsicHEHHs 3TOrO (PeHOMEHa Ucciie-
JIOBATEJIM Yallle BCETO CChUIAIOTCS Ha cIalyro MH(Op-
MHUPOBAHHOCTh I'PaX/JIaH O JESTEeIbHOCTH Ha TePPUTO-
pun ux npoxkuBauus TOC [3,13].

[enbio HaIIET0 UCCIIE0BAHUS TAK)Ke SIBIISIICA 110-
MCK OTBETa Ha BONPOC O NMPHYMHAX HEIOCTATOYHOTO
y4acTusl TpaXJaH B PEIICHUH BOIMPOCOB MECTHOTO CO-
o0IecTBa yepes3 HCIOJIb30BaHNE MHCTUTYTa TEPPUTO-
pHAIBEHOTO OOIIECTBEHHOTO caMOyIpaBieHus. B kade-
CTBE METO/a HCCIIEIOBAHMS BBICTYIAJ COLMOJIOTHYE-
CKHii onpoc, mpoBeieHHbIH B Mae 2023 r. Teppuropueit
ompoca BeicTynain ropoa Cypryt B XaHTbI-MaHcHiA-
CKOM aBTOHOMHOM OKpyre. O0beM BEIOOPKH COCTABHII
400 pecrioHneHTOB. BRIOOpPKA KBOTHO-TEPPUTOPHATH-
Hasl: TI0 TOJTy, BO3PAcTy, MUKPOPAaHOHY POKUBAHHUS.

Cynsg mo oTBeTaM HAaIIMX PECHOHAEHTOB, 0OJb-
HMIMHCTBO U3 HUX BOOOIIIE BEChMa IIOXO MPEJCTaBIISIOT
ce0e, 4TO TaKoe TePPUTOPHAILHOE OOIIECTBEHHOE Ca-
MoytpasieHue. Tpers onpomeHHsix - 32% - 3asBuia,
YTO UM «IOYTU HUYETO HEU3BECTHO O TOM, UTO ATO Ta-
koex. Emre moutu ctonsko xe — 40,5 % - oTBeTHIIN, UTO
«B OCHOBHOM MpEJCTaBISII0, YTO 3TO TaKOE, HO HE
OYEHb XOPOIIIOH.

2 ®Denepanpbiii 3akoH oT 06.10.2003 N 131-03 (pen. ot
20.07.2020) «O06 oOuIMx MpUHIKIIAX OPTaHI3aIUH MECTHOTO

3HauuTeNbHAs N0 pecnoHieHToB — 69% - B
XO0Jie Ompoca 3asBUJIa, YTO UM HEU3BECTHO, CyIle-
cTByeT Jiu B ux Mukpopaione TOC. IIpumepHo, nuiib
KaxaoMy nsatomy u3 Hux (20,8%) moBoamiock ydact-
BoBath B padore TOC uepe3 Takue MepOIPUSATHS KaK
cXompl, coOpaHus, KoH(epeHIHs KUTEIeH ToMa,
yuIel, MUKpopaiiona. Ho momapmsitomiee OOBIIINH-
CTBO — 77,6 TIPOLIEHTOB - B HHUX y4acTUs HUKOTZA HE
MIPUHAMAJIO.

OmHako MHeHHE 00 M3HAYAIBLHOW IHAaCCHBHOCTH
HacelneHus ObUT OBl TIIyOOKo ommOoYHBIM. Ha camoMm
Jene, oTBeuas Ha Bompoc: «l'oTtoBel nu Bbl nuuanO
y4acTBOBaTh B paboTe TEPPUTOPUATILHOTO OOIIECTBEH-
Horo camoymnpasieHua?» 17,8 % pecrnoHIeHTOB 3a-
SIBWIN O Takoil rotoBHOCTH. bonee Toro, Gonee moio-
BUHBI OINPOILIEHHBIX (B 00mIel cioxkHoctu 53,3%) ox-
HO3HAYHO 3asBHJIO O CBOEM IOJIOKUTEIHHOM
otHomennu Kk TOC, mpudeM OONBIIMHCTBO OTMETHIIH
TaKHe Ba)KHBIE KaYECTBA, KOTOPBIE ITOT HHCTUTYT Pa3-
BUBACT B JIIOJSX, KAK «IyBCTBO XO35IMHA, TIOBBIIICHHUE
OTBETCTBEHHOCTH 3a KadeCTBO >XM3HH, BO3MOXKHOCTb
KOHTPOJIMPOBaTh PabOTy MyHHIHMNAIBHBIX CIYyXO M
JOJDKHOCTHBIX JHID. Tombko 14,2% ompomieHHbIX
MIPOAEMOHCTPHUPOBANIM OTpPHUIATEIHHOE OTHOUICHHUE,
cyuTas, B 4aCTHOCTH, YTO O3TOT MHCTUTYT «HYKCH JIMIIb
yuHoBHUKam». Eme 30,7% 3aTpyaHuiach ¢ OTBETOM.

Kak 0OBSCHUTH BO3HHMKAOIIUI TapagoKc: 00ib-
INUHCTBO PECIIOHACHTOB CYHUTAIOT, UYTO TEPPUTOPUAJIL-
HOe OOIIECTBEHHOE CaMOYIpaBJICHHE B TOPOZE HEO0O-
XOANMO, BBICKA3bIBAIOT TOTOBHOCTD YYaCTHS B HEM, HO
Ha IIPaKTHKE 3TO XKETaHUE HE PEaTN30BBIBAOT, U 32 JIe-
stenbHOCTEI0 TOC CcOOCTBEHHOTO MHKpOpaiioHa He
crensar?

B kakoii-To Mepe, 00BsSICHEHHE 3TOMY JIaeT CpaB-
HEHHE OTBETOB PECIIOH/ICHTOB Ha /IBa BOIIPOCA: O TOM,
Kakue mMepornpuatus nposoaut TOC B ux MHUKpopaii-
OHC, 1 O TOM, KaKU€ HAIIpaBJICHUA B UX JCATCIBHOCTH
PECTIOHIEHT cuuTas Obl HanboJee BaKHBIMH.

OTO CpaBHEHHE IIOKA3aJl0 HECOBMAJECHHUE TOTO,
yeM peanbHo 3aHuMaercs TOC, ¢ temu (QyHKUIUSIMHY,
KOTOpBIE Ha CaMOM JIeJie 0)KUAAIOT OT HEro TpaxIaHe.
B kauectBe MeponpusATHH, MPOBOAUMBIX TEPPHUTOPH-
QIBHBIM OOIIECTBEHHBIM CaMOYIPaBJICHUEM, PECIIOH-
JICHTBI yKa3aJIM TaKhe Kak 0J1aroycTpoicTBO ABOPOBBIX
TEPPUTOPHIL, OpPraHU3aLMs TOCyTa TOKUIIBIX JIFOAeH 1
HOJPOCTKOB, IIPOBEJICHNE MaCcCOBBIX Mpa3aHUKOB. Of-
HAKO OTBeuas Ha BTOPOIl BOIIPOC - O CaMBIX Ba)KHBIX
HammpaBJICHUAX €ro ACATCIbHOCTU - OHU YyKasaJiu, BO-
MEPBBIX, HA OCYIIECTBJIEHHE KOHTPOJIS CO CTOPOHBI
TOC 3a nmeqaTenbHOCTBI0O KOMMYHAQIBHBIX CIyX0 u
YHpaBJIArOOInX KaMl’IaHHﬁ, BO-BTOPBIX, — HA UX YJaCTHUE
B INTAHWPOBAHUH 3aCTPOHKH MUKPOPaOHOB ropoia.

Takum 00pa3oM, BO3ZMOXHO, YTO MMEHHO HEIO-
CTaTOYHas, C TOYKH 3PEHHS rOpOKaHWHA, 3HAYUMOCTb
¢ynkuuid BeimonHAeMbIX cerogHs TOC, BwICTymaeT
(haKTOpOM, CHIDKAIOLIMM €I0 MHTEPEC K yJacTHIO B pa-
60Te OpraHoB TEPPUTOPHAILHOTO OOIIECTBEHHOTO Ca-
MOYTNPAaBJIEHHUS.

Henpocras cutyarus, B KOTOpOH OKa3ajcs Cero-
JHA UHCTUTYT MECTHOT'O CaMOYIIPAaBJICHUA B IICJIOM, B

camoymnpasieHust B Poccuiickoit ®@enepannm» // Cobpanne
3akoHonarensersa PO. 06.10.2003. N 40. cr. 3822
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CBSI3M C HAMETHBLIEHCS 10CiIe NPUHATHS KOHCTUTYLIH-
OHHBIX IIOTIPABOK M pa3pabOTKU MPOEKTa HOBOT'O 3a-
KOHA, TEH/EHIMEH, pacleHUBaeMON DSIOM aBTOPOB,
KaK €ro «OrocyAapCTBICHUE», OTHOBPEMEHHO OTKPHI-
BaeT /I TEPPUTOPUAIBHOTO OOIECTBEHHOI'O CaMo-
YIpaBJICHUS ONpeICICHHBIE TEPCIICKTHBHI.

B ciygae mocteneHHOTO MpeBpaIieHus] MECTHOTO
CaMOYTIpaBIICHUsI B HIKHAN YPOBEHB TOCYIapCTBEH-
HOTO YIpaBICHUS, MOSBUTCA HEOOXOAWMOCTH Iepe-
JIa9d psfa CeUPUIeCKuX (QYHKIIMA MECTHOTO CaMo-
YIOpaBJICHUS TEPPUTOPUATLHOMY OOIIECTBEHHOMY Ca-
MOYTpaBJieHHI0. B ToM 4mciie, — 1o MpUBIEYEHHIO K
PELICHUIO HAceJIEeHUs K PELICHHIO JIeJl MECTHOTO 3Ha-
YEHHs, KOTOpbIe OyIyT «yXOAUTH)» N3 HBIHEIIHUX Op-
TaHOB MECTHOTO CaMOYIPAaBJIEHUs 110 Mepe TpaHcdop-
MaluH X B OPTaHbl TOCYIapCTBEHHOTO YIIPABJICHHS Ha
MecTax.

OpmHako JUI yCIETHOH Tepenadu STUX GyHKINH,
O3HaJarolee MOBHIIICHUE CTaTyCca TEPPUTOPHATBHOTO
00IIIeCTBEHHOTO CAMOYIIPABIICHHS, IPEBPAILICHIE €T0 B
«KBa3UMYHUIHUNIATATET» U () (PEKTUBHBIA HHCTPYMEHT
JOKaJbHOM NeMOKpaTHu, TpeOyeTcss pelIeHue psiaa
npobuiem. B nepByto ouepenp, cieayeT TOUHee orpee-
JTUTH TMOJUTUKO-TIpaBoit cratyc opranoB TOC. Bos-
MOJKHa pa3zpaboTka mporpammsel noaaepxku TOC Ha
rOCYy/IapCTBEHHOM YpPOBHE, BKIIIOYAIOIIAsi, HAIpUMep,
MPOBECHUE HKCIIEPUMEHTOB 10 Nepeiaue UM HEKOTO-
pbIX QyHKUMI myOnuyHOro ynpasneHus. M, koHedHo,
HE00X0IUMO o0eCTIeunTh (PMHAHCHPOBAHHE TIepeIaBa-
eMbIX ¢yHKIui. OcoOEHHO Ba)KHBIM MOBHIIICHIE CTa-
Tyca MECTHOTO CaMOYIPAaBJICHUS BBITIAUT U He-
OOJNBIINX TOCENCHHH, B CHITy (PaKTHUSCKOW JTMKBHIA-
IIUH B HAX COTJIACHO pa3paboTaHHOMY 3aKOHOTIPOECKTY,
OpPTraHOB MECTHOTO CaMOYIIPaBICHUS.
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It is substantiated that the control of the state of technical systems is aimed at increasing the reliability of
information about the real technical state. An analysis of existing methods of substantiating sets of control param-
eters of complex technical systems is carried out, their disadvantages and advantages are given. The purpose of
the study is to develop a method that allows you to justify the number of control parameters when determining the
state of technical systems. The work proposes a method (order) of forming a set of diagnostic features for optimiz-
ing control parameters and diagnosing technical systems for assessing their technical condition, which consists of
three stages. The basis for the wide use of the proposed method is the hidden potential of multidimensional test
signals reflecting a wide range of differences that can be deployed with respect to the generalized control param-

eter.
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Problem statement. The functional efficiency of
technical systems depends on the timely detection of
possible failures. Timely detection of possible failures
of technical systems depends on the quality of
monitoring and diagnosing their technical condition.
Thus, monitoring the condition of technical systems is
aimed at increasing the reliability of information about
the actual technical condition. The reliability of
information about the real technical condition of the
system depends on finding the control parameters
(diagnostic features) within the limits of possible
changes [1, 2]. At the same time, an urgent task is to
determine the optimal parameters for monitoring the
technical condition of systems to ensure the required
level of control reliability and reduce the cost of its
control, as this affects the overall operating costs of the
system. A suboptimal (irrational) set of control
parameters leads to high unproductive costs, reduced
control reliability and the efficiency of using technical
systems for their intended purpose. The optimal choice
of control parameters is one of the most important and
complex tasks in the theory of controlling the technical
condition of systems [2].

Literature review. A number of methods have
been developed to substantiate sets of control
parameters for complex technical systems, which are
conditionally divided into two groups: expert [1] — [4]
and computational [5] — [9].

Expert methods are aimed at determining
individual estimates of each parameter of technical
systems by experts. The main disadvantage of expert
methods is the subjective factor, i.e., a parameter can
be assessed by different experts in a very different way.
And this can lead to an erroneous conclusion about the
"weight" of the control parameter for technical systems

and unreasonable exclusion from the number of
controlled parameters of the parameter whose failure, if
not detected in time, can lead to failure to fulfill the
functional task [2, 3].

Calculation methods include those based on the
assessment of various quality indicators of technical
systems. Such indicators may include, for example,
indicators of element reliability, maintainability, and
others [5]. They are based on building a mathematical
model of the system and solving the problem of
optimizing the composition of control parameters,
which depends on the selected optimization criterion
[6, 9]. However, contradictions may arise when
justifying the composition of control parameters of
technical systems. For example, if the cost of
controlling parameters with the available means of
monitoring and diagnostics exceeds the cost of the
technical system sample itself, then the control is
economically unprofitable. This is due to the fact that
the number of control parameters of technical systems
is ambiguously related to the quality indicators of this
system. To obtain an optimal solution, a method of
sequential approximation is used, which consists in
repeatedly solving problems of optimizing the
composition of control parameters of technical systems
[8].

Calculation methods for selecting control
parameters for technical systems also include methods
based on solving systems of inequalities that determine
the relationship between the obtained and required
values of the duration of technical condition
monitoring, the cost of monitoring and diagnostic
equipment, the frequency of monitoring, and the
reliability of false and undetected failures. This group
of calculation methods has a major drawback - they do
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not take into account the operating parameters of
monitoring and diagnostic tools used in the control of
technical systems [4], [7].

The purpose of the article is to develop a method
that allows to justify the number of control parameters
when determining the technical condition of technical
systems.

Main part. The analysis of technical systems to
control their technical condition is one of the main
stages of forming the initial set of diagnostic features
that allow developing control and diagnostic programs.

A complex task of monitoring the state of
technical systems includes the synthesis of test signals
xi, i.e., a sequence of input vectors X [X1, X2, ..., Xi, ...,
Xmt], Where mt is the number of test effects on the
technical object, to obtain the corresponding output
vector Y(X) (output responses [yi(Xi), ..., Yi(Xi), ...,
VYm(Xmt)]. The vector Y (X) provides information about
the response of the technical system to the
characteristics of the control and diagnostic parameters
m, which contain the diagnostic control data (control
result) necessary to assess its technical condition.
Technical systems are usually complex complexes
(objects), so a sequence (algorithm) of diagnostic tests
Xi is required to assess their condition and, as a result,
determine the presence or absence of faults. Processing
of this information (diagnostic control data) allows to
assess the state of a technical system and detect a
malfunction, i.e., to indicate the location of the
malfunction with sufficient accuracy to detect it. Both
tasks are solved on the basis of the initial set of
diagnostic features for the technical system yi(xi). In
this case, when determining the optimal set of control
parameters n, it is necessary first of all to establish a
hierarchy of previously selected parameters m for a
particular technical system. To do this, test signals are
formulated — the input vector X — and a qualitative
analysis of the degree of compliance of the proportions
of representation of the elements of the measured
parameter by such test signals is carried out. Let us
consider the task of processing diagnostic testing data

to monitor the technical condition of a system. The
conclusion on the assessment of the technical condition
of the system based on the results of monitoring its
parameters (diagnostic testing) allows us to make a
certain forecast for the future development of state
changes and provide recommendations for maintaining
its technical condition.

The paper proposes the following method
(procedure) for forming a set of diagnostic features to
optimize the parameters of control and diagnostics of
technical systems to assess their technical condition,
consisting of three stages.

In the first stage, taking into account the
mathematical model (structural diagram) of the
technical system, an initial set of control parameters m
is formed, which includes a set of input influences mt;
reactions to them that reflect the state of the technical
system under control. This stage is difficult to
formalize. It is necessary to develop general
recommendations for the formation of the initial set of
diagnostic features that characterize the technical state
of the system.

At the second stage, a diagnostic model of the
technical system is selected and its characteristics are
determined. A diagnostic model is understood as a
method of combining (transforming, aggregating) the
initial diagnostic features (variants of reactions to the
input test signals) to form a generalized diagnostic
indicator. There can be many such methods. We
propose to use a linear diagnostic model, in which the
arrangement of the initial signs is carried out by
summing them with certain weights. The initial
material for finding the parameters of the diagnostic
model is the data of an experimental study of the use of
test signals for a diagnostic test of a representative
sample of technical system parameters.

It is proposed to use the results of the study by
matching the results of monitoring the technical
condition of the system for each monitoring parameter
(Table 1).

Table 1
Correspondence of the results of technical condition control to the control parameters
Set of Impact on the result of Weight of the Parameter Optimum
parameters technical condition control control parameter dependence parameters
m n
X1 Y1(X1) 0.01 X1(X2) —
X2 yi(X2) 0.1 X2(X1) X2
Xi yi(Xi) 0.2 — Xi
Xm Yin(Xm) 0.07 — Xm

The main categories that characterize the structure
of the experimental data and are used to determine the
optimal parameters of the diagnostic model are the
categories of similarity and difference of the rows and
columns (control parameters and their results) of the
experimental data table. Experimental information has
a specific character, so attention should be paid to the
description of this specificity and the peculiarities of
applying measures of similarity and difference of

objects and features. To determine the parameters of the
diagnostic model, it is proposed to use two strategies of
empirical and statistical data analysis.

The first strategy is based on the criterion of
informativeness of experimental data. This criterion
implies that the diagnostic model can be directly
determined by approximating the geometric structure,
a set of objects in the space of initial features, without
using information about empirical (external) influences
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on the procedure for controlling technical systems. The
use of numerical relations of similarity and difference
of objects and features is proposed. A linear diagnostic
model (linear approximation) can be built when a
significant part of the initial features is highly
interconnected (internal consistency) and other features
cannot compete with this consistent impact on the
structure of data on control parameters. If the internal
consistency is due to the reflection of the required
technical condition, the parameters of the linear
diagnostic model (feature weights) are obtained by the
principal component method. If the set of initial
features includes several groups of interdependent
features, then one or more groups of diagnostic
parameters can be combined using factor analysis
methods. In this case, useful practical results can be
obtained by the method of contrasting groups, which
uses the effect of increasing the internal consistency of
the initial version of the linear diagnostic model.

The second strategy for determining the
parameters of the diagnostic model is based on the
involvement and active use of additional initial
information about the quality of control as a diagnostic
property of the technical system. The criteria by which
the training information is formed will be considered
the criteria of external informativeness or external
criteria. The main components of methods that use
external criteria are regression and discriminant
analysis methods. It is necessary to describe the types
and methods of obtaining training information, as well
as provide the necessary information about the classical
linear regression and discriminant analysis. It is
proposed to consider various modifications of these
types of analysis used in diagnostics, taking into
account the specifics of experimental measurements. In
the future, a piecewise linear diagnostic model will be
developed, which is implemented using a typological
approach.

The third stage involves standardization and
testing of the proposed diagnostic model. It is necessary
to develop methods for obtaining standardized
diagnostic assessments and consider the main
characteristics of the input diagnostic signals used to
monitor the technical condition of systems and reflect
the quality of the developed diagnostic tool.
Automation of solving this task is associated with the
use of the basics of the theory of optimization of
technical system control parameters. When forming the
initial set of features (the initial version of the control
parameters m), the entire set of parameters is used. To
optimize the control parameters, a specific type of
stimulating influences on a technical system is selected
and a minimum set of reactions recorded to such
influences is formed, which allows to assess the
technical condition of the system. Therefore, the
formation of the initial set of diagnostic features is
important but difficult to formalize. To solve this
problem, we offer the following suggestions.

First, it is necessary to conduct a thorough analysis
of the technical system assumed as a mathematical
model of the diagnostic object.

The method (procedure) of forming the initial
diagnostic features to be developed must meet the
following requirements:

Sufficiency. The set of initial signs should cover
all the selected parameters that characterize the
technical condition of the system;

Cost-effectiveness. When developing a set of
features, it is necessary to avoid an excessive amount
of initial information that may complicate the
subsequent empirical and statistical analysis of the
parameters of the diagnostic model;

A clear structured system of features. The features
should be grouped for a uniform description of the
parameters characterizing the technical condition of the
system;

Quantitative certainty of the selected features.
This certainty is required for empirical and statistical
analysis. Features should be expressed in nominal,
qualitative or quantitative scales.

These requirements are not exhaustive. When
forming a set of diagnostic features, attention should be
paid to the methods of optimizing the parameters of
control and diagnosis of technical systems. In general,
it can be said that the formation of the initial set of
features in the design of a new algorithm for monitoring
the technical condition is laborious. In fact, another
approach to solving the problem of forming initial
features is more common, in which such features are
elements of known control algorithms. It is proposed to
use individual diagnostic features in previously tested
objects, to compile a new algorithm from the
composition of known methods, and to use the full set
of control parameters for multidimensional diagnostic
methods as the initial set of features. The advantage of
the first approach, where a completely new
optimization algorithm is constructed, is that it takes
into account the specifics of a particular diagnostic task
to the maximum extent possible, which is expressed in
a more targeted selection of a set of control parameters,
the formulation of individual test signals and their sets.
At the same time, the implementation of this approach
involves considerable effort in the theoretical
development of both the general concept of the
mathematical model of the system and many specific
details of solving the optimization problem. The second
approach does not have the flexibility of the first
approach, but avoids the need to solve many specific
problems, since it is based on the already tested initial
structure of known algorithms for determining a set of
control parameters for assessing the technical condition
of the system.

Conclusions. The basis for the widespread use of
the proposed method is the hidden potential of
multidimensional test signals reflecting a wide range of
differences, which can be deployed with respect to a
new generalized control parameter. Having determined
the initial set of features, a variant of the future
algorithm for optimizing control parameters is
obtained. Further development of this variant is based
on the experiment and analysis of its results.
Presentation of information about the structure of
experimental data using the matrices of relations of
control features and their effects on the result of
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assessing the technical condition of the system. The
number of the optimal set of control parameters n and
the number of diagnostic features serves as an
intermediate link in the process of building diagnostic
models of various types. Regardless, there are two main
strategies for determining the parameters of diagnostic
models.

Data informativeness exists only in relation to the
type of diagnostic model used, the choice of which, in
turn, is determined by technical resources and
theoretical ideas about the control algorithm. In the
diagnostics of complex technical systems, linear
models prevail, in which the resultant indicator is
presented as a weighted sum of the initial signs. The
prevalence of linear models is primarily due to their
greatest simplicity, clarity, and ease of solution, which
allows, in particular, manual processing of control
results. From a mathematical point of view, the
development of diagnostics is moving away from linear
models. However, they will undoubtedly always be of
great practical importance due to their conciseness and
good interpretability. In the future, when considering a
particular method of determining the parameters of a
linear diagnostic model, different terms will be used,
but, as noted above, the global attribute for
distinguishing these methods is the use or non-use of
the criterion of external information content.
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