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Abstract. The article proposes a simulation model of data transmission of the LoORaWAN network in
the boundary gateway - transport network — remote server section. The implemented model is based on the
Linux operating system, the process of simulating a transport network is carried out by standard tools such
as "tc" (Traffic Control) using the "NetEm" utility. This utility allows you to emulate phenomena such as:
loss, transmission delays, reordering, packet distortion, as well as other factors that distort transport layer
packets.

Keywords: sensor networks, transport networks, LoRaWAN, network delays, packet loss, emulation
of network conditions
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Introduction. Today, sensor networks have become widespread in many areas of human
activity [1], such as personnel monitoring, security systems, smart home, environmental control
and many others. Existing solutions are based mainly on the use of LoRaWAN, ZigBee, Bluetooth,
and Wi - Fi technologies.

At the same time, the development of existing communication networks places new and
increases demands on existing network solutions. To indicate the main directions of development
and meet increasing requirements, the International Telecommunication Union presented the
results of the Network 2030 study carried out by the ITU-T FG NET-2030 focus group [2]. The
result of their work is a series of recommendations Y .3000. Within the framework of these
recommendations, many experts have identified this type of change as the transition to ultra-dense
sensor networks [3] (up to 1 million sensor devices located in an area of 1 km 2 [4]), which places
new demands on existing transport networks [5].

At the same time, for the Internet of things (IoT - Internet of things) in the Russian
Federation, the national standard GOST R 71168-2023 has been developed and approved, which
is based on LoRaWAN technology [6]. Despite the “voluntary” use of the standard, companies
such as ER-Telecom Holding and Rostelecom are already working with the Russian version of
this protocol. The advantage of using the standard is that it takes into account Russian legislation
and, at the same time, is compatible with the global LoRaWAN protocol.

Considering the above, to meet the requirements of the Network 2030 concept and the use
of the new domestic standard based on the LoRaWAN protocol, additional research is required,
including modeling of various sections and elements of these networks. At the same time, the
domestic standard provides a fairly detailed description of the “sensor-gateway” level, but for the
section of the transport network it is only stated that: “The gateways connect to the network server
via IP connections” [6], which is clearly not enough for the practical implementation of sensor
networks. Note that a characteristic feature of using the LoRaWAN protocol is the presence of
remote, including cloud, servers. When the number of sensor devices increases to the predicted
ones, it is necessary to study the traffic load created by these devices when transmitted through
transport networks, ensuring the required characteristics of information exchange quality
indicators (Quality of Service, QoS).

For modeling networks based on the LoRaWAN protocol, several software packages of
different levels are known, from simulation models independently developed by scientists [7-9],
to libraries such as FLoRa (based on OmNet ++) or LoRaSim.

However, the OmNet ++ developer does not provide access to its products for citizens of
the Russian Federation [10]. Support for the LoRaSim package, according to updates to the
repository on the github resource, was discontinued in July 2017 [11]. At the same time, most of
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the implemented models involve studying only the radio section ‘“sensor-gateway” of the

LoRaWAN network.

Thus, the task of developing a simulation model for studying traffic generated by sensor
networks using the LoRaWAN protocol in the gateway-server section is relevant.
The purpose of creating a simulation model is to study the characteristics of the packet flow
created by sensor networks using the LoRaWAN protocol in the gateway-server section.
When developing a simulation model, the following requirements are imposed on it. The
simulation model must be able to change the following traffic transmission parameters:
— limiting the queue and packet servicing discipline;
— packet delay, including jitter adjustments;
— use of various distribution laws to form the output stream of packets;
— packet loss percentage;
— changing the order of packet transmission;
— changing the fixed packet transmission rate.
As restrictions, we set the size of the payload coming from the packet gateway to 223 bytes,
which corresponds to the maximum payload size with maximum filling of service information in
the LoRaWAN frame [6].
Materials and research methods. Gateways can use various protocols to transmit data to

the server, which are:

1) HTTP POST requests.

2) MQTT.
3) FTP.

4) WebSockets.

The advantages and disadvantages of the above protocols are presented in Table 1.
Table 1 — Advantages and disadvantages of 10T data transfer protocols

Protocol Advantages Flaws
Wide support and ease of implementation High network load due to the need to
establish a new connection for each
request
HTTP POST Supports various data types and formats (e.g. | Significant overhead when transferring
JSON, XML) small amounts of data
Easy integration with existing web servers | Does not support real (or near real) time
and applications without the use of additional mechanisms
Low network load and efficient use of | The need to configure and manage an
bandwidth MQTT broker
Publish-subscribe support, which allows | Additional security required (such as
MQTT gateways to send data to the server without | encryption)
explicit addressing
Ability to work in low bandwidth and | Possibility of message loss due to
unstable connection conditions unstable connection
Suitable for transferring large amounts of | Heavy network load due to the need to
data or files establish a separate connection for each
file transfer
FTP Possibility of organizing a structured file | Limited support for real-time data and
system for storing data on the server streaming
Ability to interrupt and resume file transfers | Additional security required (such as
encryption)
Continuous two-way connection allowing | Possible scalability issues with large
real-time data transfer numbers of simultaneous connections or
when working in distributed
environments
WebSockets Low network load and efficient use of | Consumption of additional resources on
bandwidth the gateway and server to maintain a
persistent connection and process
WebSocket messages
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Support for feedback and notification | The need to implement control and
mechanisms allowing the server to send data | security mechanisms to protect the
to the gateway on request or by events connection and transmitted data

Thus, the simulation model being developed must use one of the above protocols. Note the
possibility of “combined” implementations of the MQTT protocol, for example, “MQTT over
TCP" or "MQTT over WebSockets", which allows you to take advantage of the two selected
protocols. Considering the limitation in data transfer speed in the sensor-gateway section of the
LoRaWAN protocol, ranging from 0.3 to 50 kbit/s [6], there is no need to use a protocol such as
FTP. The HTTP protocol does not allow for near real-time operation and has high overhead when
transferring small amounts of data. Thus, it is most appropriate, in the developed simulation model,
to use the MQTT protocol.

The general diagram of the developed simulation model is presented in Figure 1.

@ = @<=

sluice imitation of a WAN webserver

Figure 1 — General diagram of elements and connections of the simulation model

The Linux operating system is used as a gateway Ubuntu. An algorithm has been
implemented in Python using the paho - mqtt 2.0.0 library that allows you to compose sensor
network packets with a payload for further transmission through the transport network. The
software operation algorithm is presented in Figure 2.

¥

connection
to the MQTT
topic

¥

E'enerating
Messages
with payload

k4

writing |
messages to
the MQTT topic

Figure 2 — The algorithm of the gateway operation
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The Linux operating system is used as an element simulating a transport network Ubuntu.
This computer is equipped with two network cards, one of which is connected to the 10.0.0.0/8
network, and the second to the 192.168.0.0/16 network. To simulate distortions of transport layer
packets, the “NetEm” utility is used, which receives a stream of packets from network 10.0.0.0/8,
carries out the specified transformations and redirects the outgoing stream of packets to network
192.168.0.0/16. Note that the limitation of the utility is that it can only monitor outgoing traffic.
The advantage of this utility is the ability to create your own distribution laws that describe traffic
distortions (delay, change in the order of packet transmission, etc.) as well as the fact that this
software is included in the Linux kernel, starting with version 2.6. A detailed description of the
capabilities and command structure is presented in [12].

As an example, we give the procedure for generating packet delay, the command of which
is as follows:

# tc qdisc add dev ethO root netem delay 500ms.

This command adds a delay of 500 ms for each outgoing packet. It is also possible to use
jitter, in which case the packet delay will be delay = jitter, the value from the range of which is
selected randomly. Then the command is represented as:

#tc qdisc add dev eth 0 root netem delay 500 ms 100 ms,
in this case, the packet flow delay will be 500 + 100 ms.

NetEm utility used provides the ability to use the laws of distribution of random variables.
Initially, it supports the following distribution laws: normal, lognormal, Pareto, Pareto-normal and
uniform. It is possible to use independently developed distribution tables with the required law.
An example of using the normal distribution law is presented below:

#tc qdisc change dev eth 0 root netem delay 500 ms 100 ms distribution normal.

the Linux operating system is used as a server. Ubuntu using an MQTT broker that receives
information from the gateway. When updating a topic, the server transfers the received message
to a database controlled by the PostgreSQL DBMS. To measure end-to-end delay, it is necessary
to synchronize the server and gateway in time, after which information about the departure time is
added to the sensor network payload. Thus, given the time a packet was sent, it is possible to
calculate its end-to-end delay.

Research results and their discussion. For the developed simulation model, 5000 sensor
network packets with a payload in the form of temperature readings were generated. Also,
information about the time of packet formation has been added to the payload. The packet is sent
immediately after it is formed. The transport network load used a Pareto-normal distribution with
a delay of 1200 ms, jitter of 400 ms and loss of up to 6% of packets. To generate the specified
conditions, the “NetEm” command looked like this:

#tc gdisc change dev eth 0 root netem delay 1200 ms 400 ms distribution paretonormal loss
6%.

A histogram of the end-to-end delay of received packets is shown in Figure 3.

Histogram of Delays
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Packets

200

1040

800 1000 1200 1400 1600 1800 2000
Delay (ms)

Figure 3 — Histogram of the end-to-end delay of received packets

12 Bbinyck Ne 2, 2024



Modern Science and Innovations. 2024. No. 2 (46)

Research results: 269 packets out of 5000 were lost, which is 5.38%, which corresponds to
the values specified in the simulation. At the same time, the shape of the distribution corresponds
to the Pareto-normal distribution, which has a “heavy tail” in the range of 1700-2000 ms;
respectively, the maximum and minimum end-to-end delays were 2041.61 ms and 699.24 ms.

To check the adequacy of the results of the developed simulation model, the degree of
proximity of the output packet stream was checked using the Kolmogorov-Smirnov and Shapiro-
Wilk agreement criteria.

For this purpose, using a simulation model, 500 packets with a uniform distribution law
were generated, followed by its transformation into a normal law. The command used for this is
shown below:

#tc qdisc add dev eth 0 root netem delay 90 ms distribution normal.

End-to-end delay was used as the parameter to be evaluated. The histogram of the received
stream of packets of the normal distribution law is presented in Figure 4.

Histogram of Delays

Packets

9216 9218 92 20 92 22 92 24 92 26 92 28
Delay [ms)

Figure 4 — The result of converting a uniform packet flow into a normal distribution law with 90 ms
delay

In the Shapiro-Wilk test, to accept the hypothesis that the sample under study corresponds
to a normal distribution (hypothesis HO), it is necessary that a>0.05 (the alpha level is greater than
0.05) [13]. As a result of this test, the value of a was 0.9595, which allows us to accept the
hypothesis that the sample under study corresponds to the normal distribution law.

To confirm the results obtained, a comparison was also made using the Kolmogorov-
Smirnov test (one-sample test) [14]. As a result of this test, the value of a was 0.9818, which allows
us to accept the hypothesis that the estimated sample corresponds to the normal distribution law.
The results obtained indicate the adequacy of the developed model and the correspondence of the
given distribution law to the actual sample obtained.

Thus, the developed simulation model makes it possible to study LoRaWAN protocol
traffic in the “gateway-server” section when passing through a transport network with the required
characteristics of information exchange quality indicators.
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Annomayusn. B cmamve pazpabomana mamemamuyeckas Mooenb YNpaeieHus UHHOBAYUOHHBLM
nomeHyuaiom. Beinoanen ananus axmopos, GIUSIOWUX HA UHHOBAUUOHHLIU KIuMam, npeonpuHsma
nonvimka 060CHO8aMb YenecooOPa3zHOCMb NPUMEHEHUS MeMO008 MAMEMAMULecKk020 MOOEIUPOBAHUS K
npoyeccam ynpasienus UHHOBAYUOHHBLIM KIUMAMOM. ABMOpoOM paccmMompeHvl OCHOBHble 3SMAnbl
cmpamezuyecko20 NIAHUPOBAHUS, OCHOBHOE COOEPHCAHUE UCCIe008AHUA NOCEAUEHO UHMepayul
Memo0o8 MOOenupo8anus 8 NPAKMUKy VNpaeieHus UHHOBAYUOHHOU OeameinbHOcmbvlo. B pezynemame
uccned0B8anus a8mMop NPUxXooum K 661800y 0 HeoOX0OUMOCU KOMNIIEKCHO20 UCHOb308AHUSL MEMOO08
Gopmanbo2o u HepOPMATLHO20 MOOETUPOBAHUS 8 CUCTIEME POPMUPOBANUS U PA3GUMUSL UHHOBAYUOHHO2O
NOMeHYUana Xo3aUcmeyroumux cyovexmos.

KaioueBble  cjioBa:  WHHOBAIMOHHAS  JEATEIHHOCTh,  HWHHOBAIIMOHHBIA  ITOTEHIIHAM,
camoorpezielieHne, nepapxus AeHCTBYIOMNX (DAKTOPOB, MOJEIH U allTOPUTMBI YIIPaBICHHS

Jas mutupoBanusi: Knumenko U. C. Memoo ananusa uepapxuii 8 MOOeIuposanuu cmpamezuu
dopmuposanus unnosayuonnozo nomernyuana // Coepementas nayka u unHogayuu. 2024. Ne 2 (46). C. 17-
25. https://doi.org/10.37493/2307-910X.2024.2.2

Abstract. The article develops a mathematical model of innovation potential management. The
analysis of the factors influencing the innovation climate is carried out, an attempt is made to justify the
expediency of applying mathematical modeling methods to the processes of managing the innovation
climate. The author considers the main stages of strategic planning; the main content of the study is devoted
to the integration of modeling methods into the practice of innovation management. Because of the
research, the author comes to the conclusion about the need for the integrated use of formal and informal
modeling methods in the system of formation and development of the innovative potential of economic
entities.

Keywords: innovative activity, innovative potential, self-determination, hierarchy of acting
factors, management models and algorithms

For citation: Klimenko IS. The method of hierarchy analysis in modeling the strategy of formation
of innovative potential. Modern Science and Innovations. 2024;2(46):17-25.
https://doi.org/10.37493/2307-910X.2024.2.2

Introduction. Studying the problems of managing the innovation climate, which
influences the efficiency of the functioning of business entities, requires the use of methods that
meet the challenges of a modern high-tech society.
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Today, the fact that in the conditions for the development of intelligent information systems
require a scientifically based approach to diagnostics, planning of innovative activities, and
forecasting of expected results in the context of their competitiveness. The relevance of the study
is due to the influence that innovation activity (1A) has on the economic processes of the region
and the country as a whole. Agreeing with the positioning of ID as a tool that ensures economic
development and social progress without damaging the natural environment [1], we accept a priori
that this type of activity, like any other, requires management. An analysis of scientific
publications on the problems of ID management revealed a certain pattern: research in the field of
strategic planning of ID is mainly concerned with economic specialists [2-5], while mathematical
models, in the author’s opinion, make it possible to increase the validity of strategic and
operational planning, which is confirmed by the results own research and the attention of domestic
scientists to the identified problem [6-8]. This was the main motivation for conducting a
comprehensive interdisciplinary study of the opportunities that mathematical modeling provides
for practitioners of managing complex systems [9, 10].

Materials and research methods. Innovative activity, as one of the key factors ensuring
the compliance of an enterprise/organization with the modern level of development of technology
and technology, is a complex dynamic process, which must be managed on a systematic basis.
Systematicity in management presupposes the correct determination of the stages of management,
its goals, both global and local, stage-by-stage.

The classical management scheme includes planning, as the stage of defining goals,
organization, as the stage of co-organization of resources and distribution in accordance with the
goals and objectives; accounting and analysis, in essence, monitoring processes to identify the
degree of compliance between the planned and actual states of the control object; formation of
control actions. To move from a generalized, abstract-descriptive model to a concrete one, “tied”
to the control object, it is advisable to supplement the outline sketch of the control system with
procedures such as assessing the degree of risk and implementing feedback. Table 1 presents the
sequence of management stages, which is proposed to be considered as version 1.0 of the
management model with a corresponding graphical interpretation (Figure 1).

Table 1 — Innovation management model: sequence of stages

Contents of work at the stage

Result

Goal setting

Formulating the goal in terms that allow a quantitative assessment of the
result: improving the innovation climate; increasing innovative potential.

Problematization

Description of the problem field: unpreparedness for ID of the team and
leader; lack of human capital; low competitiveness

Self-determination in goals, position,
situation

Quantitative indicators characterizing: the actual state of personnel and its
relationship to ID; ID level; scientific and financial potential; innovative
activity of the team and the manager.

Formation of a field of alternatives

A finite number of alternatives.

Formation of a system of criteria for
selecting alternatives

A system of quantitative indicators/indicators that allow you to search,
select and select the optimal alternative.

Selecting or constructing a
mathematical model

Determination of the hierarchy of goals and objectives; ranking
criteria/determining the “weight” of each criterion

Approbation of the model

Finding a solution using the experiment planning technique.

Checking the model for adequacy

Analysis of the structure of the resulting optimal solution, determining the
degree of compliance between goals and results.

Adjustment of the model if necessary

Changing the objective function, boundary conditions, solution method.

Finding a solution

Analytical, graphical, numerical methods.

Comparative variant analysis of the
solutions obtained

Selecting a strategy and developing an implementation plan.
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Goal-setting/problematization process. Methods: comparative
analysis, brainstorming, expert assessment, audit.

¥

The process of self-determination. Methods: survey, simulation,
heuristic methods

Conclusion of the result: global goal,
field of problems, operating factors

|

Formation of a variety of alternatives and criteria for their evaluation,
including the “zero” alternative. Methods: brain relay race, survey, TRIZ,
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Conclusion of the result: system of
criteria, finite set of alternatives

1 «

Selection/construction and testing of the model

The model is
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Figure 1 — Graphical interpretation of the optimal strategy search model

The proposed model allows us to identify at least four levels of solving the problem of
determining the strategy for the formation of innovative potential: static, dynamic, cybernetic,
synergetic.

Issue No. 2, 2024 19



CoBpemeHHasn HayKa 1 nHHoBaumu. 2024. Ne 2 (46)

The static and dynamic level is the level of solving local problems of operational planning
and management; the cybernetic level is the level of management of complex systems at which
problems of managing systems with behavior are solved and optimization methods are used.

In the context of this study, it is proposed to consider the synergetic level of strategic
planning: an open nonlinear system of strategic planning, being in the process of self-organization,
with the goal of improving the innovation climate, passes a bifurcation point, which leads to
qualitative changes in the behavior of the system. The openness of the system is confirmed by the
presence of processes of exchange of information, material, labor, etc. resources with the external
environment, the nonlinearity of the system is due to stochastic processes occurring under the
influence of disturbing influences, the bifurcation point is the moment of transition from intuitive
decision-making methods to scientifically based algorithms, in which are based on formal and
informal modeling methods; in this case, the Hierarchy Analysis Method (HAI).

Next, we will show the application of AHP to the search on a given finite set for an
alternative that is optimal according to some criterion. The idea of the method is that the system
of assessments presented at a qualitative, descriptive level is transformed into a system of
quantitative indicators, which, of course, affects the validity of the choice. The method is iterative.

Step 1. Definition of hierarchy. When projecting the MAI onto the problem of choosing
the optimal strategy for the formation of innovative potential, the following hierarchy is proposed:

- upper level - global goal - increasing innovative potential;

- alternatives: Al-improving innovation management; A2-selection of
priority areas of ID; A3 - improving the innovation climate; A4 - increasing the
innovative activity of personnel; A5 - development of a system for stimulating
innovative activity;

- criteria for evaluating alternatives: K1 - systematicity (consistency)
in the implementation of the alternative; K2-inherence _ correspondence of the
alternative to the environment; K3-acceptability for participants in the innovation
process; K4 - issue price; K5 — degree of risk.

Step 2. Construction of a matrix of pairwise comparisons of criteria. Matrix K 5X5
(Table 2) reflects the ratio of criterion i to criterion j; the assessment was made on a scale from 1
to 9. If the criteria are equivalent, the ratio is 1; a score in the range 2—4 shows that the priority of
criterion i not significantly higher than the criterion j score in the range of 5-6, which criterion i
preferable to criterion j; a score of 7-8 indicates significant priority of the criterion i, score 9 -

indicator of unconditional primacy of the criterion i . The matrix is filled in according to the
principle of mutual complementation: for k jj= mk ji= 1/ m.

Table 2 — Matrix of binary relation criteria

K1 - systematic | K2 -inherence | K3 - | K4 - price KS - degree of

acceptability risk

K1 1 2 5 1/8 4

K2 1/2 1 1/3 7 9

K3 1/5 3 1 1/6 1/8

K4 8 1/7 6 1 1/2

K5 1/4 1/9 8 2 1

Sum 9.95 6.25 20.33 10.28 14.5

Step 3. Normalization. Matrix normalization rule:
- the sum of the elements of each matrix column is determined

Sj= 10 1j+ t0 25 +...Ft0 nj
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- divide each element of matrix K by the sum of the elements of the
corresponding column

K ij norms= K ij/ Sj

- We determine the average value of the criterion, which characterizes
its weight.

The results of normalization are presented in Table 3; criteria K2 - inherence and K4 -
price of the issue, according to experts, are priorities in the system for choosing the optimal
strategy for improving the innovation climate.

Table 3 — Calculated values of criteria weights

K1 K2 K3 K4 K5 Average Weight
K1 0.1005 0.3200 0.2459 0.0121 0.2735 0.1904 19.04%
K2 0.0503 0.1600 0.0162 0.6802 0.6154 0.3044 30.44%
K3 0.0201 0.4800 0.0492 0.0161 0.0085 0.1148 11.48%
K4 0.8040 0.0224 0.2951 0.0972 0.0342 0.2506 25.06%
K5 0.0251 0.0176 0.3935 0.1943 0.0684 0.1398 13.98%

Step 4. Pairwise comparison of alternatives for each of the given criteria.

Tables 4-13 present the results of pairwise comparison of alternatives and determination
of the weights of alternatives according to criteria K1 — K5.

Table 4 — Binary relation of alternatives according to criterion K1 - systematicity

K1 - systematic Al A2 A3 A4 A5
Al 1 3 2 6 0.25
A2 0.33 1 0.25 0.14 8
A3 0.5 4 1 6 0.2
A4 0.16 7 0.16 1 4
A5 4 0.125 5 0.25 1
Sum 5.99 15.125 8.41 13.39 13.45

Table 5 — Calculated weights of alternatives according to criterion K1 - consistency
K1 - systematic Al A2 A3 A4 AS Average Weight
Al 0.1669 | 0.1983 0.2378 0.4481 0.0186 0.2140 21.40%
A2 0.0551 | 0.0661 0.0297 0.0105 0.5948 0.1512 15.12%
A3 0.0835 | 0.2645 0.1189 0.4481 0.0149 0.1860 18.60%
A4 0.0267 | 0.4628 0.0190 0.0747 0.2974 0.1761 17.61%
A5 0.6678 | 0.0083 0.5945 0.0187 0.0743 0.2727 27.27%

Conclusion: experts have not identified any fundamentally significant alternatives;
alternatives Al - improvement of the innovation management system and A5 - development of a
system for stimulating innovative activity can be considered preferable.

Table 6 — Binary relation of alternatives according to criterion K2 - inherence

K2-inherence Al A2 A3 A4 A5

Al 1 0.125 3 0.25 5

A2 8 1 2 6 7

A3 0.33 0.5 1 2 0.125
A4 4 0.16 0.5 1 0.33
AS 0.2 0.14 8 3 1

Sum 13.53 1.925 14.5 12.25 13,455

Table 7 — Calculated values of the weight of alternatives according to the criterion K2 - inherence
K2-inherence | Al | A2 | A3 | A4 | AS | Average | Weight |
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Al 0.0739 0.0649 0.2069 0.0204 0.3716 0.1476 14.76%
A2 0.5913 0.5195 0.1379 0.4898 0.5203 0.4517 45.17%
A3 0.0244 0.2597 0.0690 0.1633 0.0093 0.1051 10.51%
A4 0.2956 0.0831 0.0345 0.0816 0.0245 0.1039 10.39%
AS 0.0148 0.0727 0.5517 0.2449 0.0743 0.1917 19.17%

Conclusion: the most preferred (weighty) alternatives according to criterion K2 -
inherence: A2 - selection of priority areas, A5 - development of a system for stimulating innovative
activity, the weights of which ensured their placement at the upper levels of the hierarchy.

Table 8 — Binary relation of alternatives according to criterion K3 - acceptability

K3 - acceptability Al A2 A3 A4 AS
Al 1 0.5 0.33 0.125 1
A2 2 1 4 3 0.166
A3 3 0.25 1 5 7
A4 8 0.33 0.2 1 3
A5 1 6 0.14 0.33 1
Sum 15 8.08 5.67 9.455 12,166

Table 9 — Calculated values of the weight of alternatives according to criterion K3 - acceptability

K3 - acceptability | Al A2 A3 A4 A5 Average Weight
Al 0.0667 | 0.0619 0.0582 0.0132 0.0822 0.0564 5.64%
A2 0.1333 | 0.1238 0.7055 0.3173 0.0136 0.2587 25.87%
A3 0.2000 | 0.0309 0.1764 0.5288 0.5754 0.3023 30.23%
A4 0.5333 | 0.0408 0.0353 0.1058 0.2466 0.1924 19.24%
A5 0.0667 | 0.7426 0.0247 0.0349 0.0822 0.1902 19.02%

Conclusion: a pairwise comparison of alternatives according to the criterion K3 -
acceptability showed that the hierarchy of alternatives in this case has the form A3 - the top level,
then descending A2, A4, A5, Al. That is, the innovation climate is assessed as the most significant
factor that must be taken into account when determining the strategy for the formation of
innovative potential.

Table 10 — Binary ratio of alternatives according to criterion K4 - issue price

K4 Al A2 A3 A4 A5
Al 1 2 0.25 0.33 6
A2 0.5 1 0.14 5 0.25
A3 4 7 1 1 2
A4 3 0.2 1 1 1
AS 0.166 4 0.5 1 1
Sum 8,666 14.2 2.89 8.33 10.25

Table 11 — Calculated values of the weight of alternatives according to criterion K4 - issue price

K4 - issue price Al A2 A3 A4 AS Average Weight
Al 0.1155 | 0.1408 | 0.0865 | 0.0396 0.5854 0.1936 19.36%
A2 0.0577 | 0.0704 | 0.0484 | 0.6002 0.0244 0.1602 16.02%
A3 0.4619 | 0.4930 | 0.3460 | 0.1200 0.1951 0.3232 32.32%
A4 0.3464 | 0.0141 | 0.3460 | 0.1200 0.0976 0.1848 18.48%
A5 0.0192 | 0.2817 | 0.1730 | 0.1200 0.0976 0.1383 13.83%

Conclusion: A3 and Al are alternatives of the top level of the hierarchy, at the same time,
it should be noted that the absolute values of the weights do not have fundamental differences; in
fact, none of the alternatives gained weight above 50%. This almost uniform distribution of
weights indicates the need for additional assessment expertise.
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Table 12 — Binary ratio of alternatives according to criterion K5 - degree of risk.

KS5-degree of Al A2 A3 A4 AS
risk

Al 1 2 3 0.166 0.25

A2 0.5 1 0.14 5 8

A3 0.33 7 1 1 2

A4 6 0.2 1 1 3

A5 4 0.125 0.5 0.33 1

Sum 11.83 10.325 5.64 7,496 14.25

Table 13 — Calculated values of the weight of alternatives according to criterion K5 - degree of risk

KS5-degree of Al A2 A3 A4 AS Average Weight
risk

Al 0.0845 0.1937 0.5319 0.0221 0.0175 0.1700 17.00%

A2 0.0423 0.0969 0.0248 0.6670 0.5614 0.2785 27.85%

A3 0.0279 0.6780 0.1773 0.1334 0.1404 0.2314 23.14%

A4 0.5072 0.0194 0.1773 0.1334 0.2105 0.2096 20.96%

AS 0.3381 0.0121 0.0887 0.0440 0.0702 0.1106 11.06%

Conclusion: the upper levels of the hierarchy when compared according to the K5 criterion
- degree of risk - are occupied by alternatives A2, A3.

The ranking of alternatives by hierarchy levels, presented in summary table 14, shows the
ambiguity of the results obtained, which may serve as a prerequisite for revising the system of
criteria, as well as the use of alternative research methods, such as the method of active
sociological testing, game theory methods, which do not require special mathematical training
from the decision maker [eleven].

Table 14 — Summary table

K1 K2 K3 K4 K5 Average
Rank
Al 1 3 5 2 4 3.00
A2 5 1 2 4 1 2.60
A3 3 5 1 1 2 2.40
A4 4 4 3 3 3 3.40
A5 2 2 4 5 5 3.60

Conclusion: the hierarchy of alternatives based on the average rank value is built as
follows: at the top level, alternative A3 is improving the innovation climate; further A2 - selection
of priority areas; Al - improvement of innovation management; A4 - increasing the innovative
activity of personnel; A5 - development of a system for stimulating innovative activity.

Conditions for the applicability of the hierarchy analysis method:

— Itis advisable to formulate the problem, procedures for developing
alternatives and determining criteria at the description level using the method of
expert assessments with the involvement of all participants in the organization and
implementation of the innovation process as representatives;

— to process the results of expert assessment and construct
mathematical models, it is necessary to involve specialists of the relevant profile
(operations research, simulation modeling, mathematical programming, etc.);

—  Regardless of the dimension of the resulting model, use software
products with an intuitive interface.

Conclusion. The algorithm for searching for the optimal alternative using the hierarchy
analysis method is characterized by invariance with respect to the subject area and unlimited
possibilities for determining a variety of alternatives. At the same time, fairness requires noting
some difficulties that decision makers may encounter in the process of using the methodology
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proposed by the author. The solution to the problem lies on the surface: the use of various software
tools and the involvement of specialists will help to appreciate the method of hierarchy analysis.
The presented material is only part of a study devoted to the integration of methodologies that
provide scientific justification for decisions made.
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Annomayusa. B oOannoli pabome paccmampusaemcs aicopumm O0OHAPYJICeHUs NPUHAKO8
BHYMPUKAOPOBO2O MOHMAICA 8UOCOU30OPAdICEHUL NPU BbIPE3Ke UIU BCMABKE 8 UCXOOHDLI GUOEONOMOK.
st 9mo2o nokazano Kkakum 0o6pazom Gopmupyromes u300padcenust u 6UOeOnOmoK, KaKue nPUMeHsIomces
aneopummul Ol CoCamusl 8UOEONOMOKA, A MaKdice Kakue OCHOGHule eudeokodexu cyuecmeyrom. C
yuemom ocobenHocmell cneyupurayuy 6U0eokodeKa, 6 pabome NPULALAemcs: AlCOPUMM BblsGTIeHUs
NPUSHAKO8 MOHMAICA, KOMOPLI NO360IUM  ONPeOeiums HAludUe 6blPe3KU UIU GCMABKU UYdACmu
8UOEONOMOKA 8 UCXOOHBIX BUOEONOMOK.

KiroueBble ¢j10Ba: BUICOMOHTaX, BUICON300pakeHNe, OnOInoTeka X264, KoTupOBaHUE BUIIEO

dass uurupoBanmsi. Kyowesa [ A.  Paspabomka ancopumma  6viseieHuss NPUHAKOS
BHYMPUKAOP0B020 MOHmadxca sudeousobpadicenutl | Cospemennas nayxa u unnosayuu. 2024. Ne 2 (46).
C. 26-36 . https://doi.org/10.37493/2307-910X.2024.2.3

Abstract. This paper discusses an algorithm for detecting signs of intra-frame editing of video images
when cutting or pasting into the source video stream. To do this, it is shown how images and video streams
are formed, what algorithms are used to compress the video stream, as well as what main video codecs
exist. Taking into account the specifications of the video codec, the work includes an algorithm for
identifying signs of editing, which will allow us to determine the presence of cutting or inserting part of the
video stream into the original video stream.

Keywords: video editing, video image, X264 library, video coding

For citation: Kuzheva DA. Development of an algorithm for identifying signs of intraframe editing
of video images. Modern Science and Innovations. 2024;2(46):26-36. (In  Russ.).
https://doi.org/10.37493/2307-910X.2024.2.3

BBenenne. B coBpeMEHHOM MHUpE CYIIECTBYET MHOXKECTBO CHOCOOOB M METOJIOB
paccekpeunBaHus MHPOpPMALMU, MOIIEHHUYECTBAa B CeTH VIHTEpHET, CO3JaHMs pa3IMYHbIX
¢eiikoB n maHunymauui. OrnpenesneHue MOHATUS LUQPPOBOr0 BHUACOU300paXKEHUS — 3TO
COBOKYITHOCTb TE€XHOJIOTHH 3anucu, 00paboTKH, Mepelaun U XpaHEeHHs N300pakeHus U 3ByKa.

OCHOBHOE OTJIMYME OT AHAJIOTOBOTO BUJIEO 3aKIIIOYAETCS B TOM, YTO BUJCOCUTHAI U 3BYK
KOJAMPYIOTCSI M TIepelaloTcsi HEe B HCXOJHOM BHJE, a IIOCIE€ aHaJoroBO-LU(POBOTO
npeoOpa3oBaHus B IOTOKH BUJEO- U3BYKOJAAHHBIX.

B GonbimHCTBE ciydyaeB HU(POBOE BUAEO MOABEPracTcs KOMIPECCHUH JUISTYMEHbIICHHS
00BbEMa JaHHBIX, IPEJHA3HAYCHHBIX JJIS MIepe/laun U XpaHeHHs.
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MatepuaJjbl 1 MeTOAbI HcciaenoBaHuil. [[udpoBoe BUIEO MOXKET pacpOCTPAHATHCS Ha
Pa3NUYHBIX BUACOHOCHUTENSX, MOCPEICTBOM NHM(MPOBBIX HHTEp(EHCOB B BUAE MOTOKA HIIH
(aitnos.

OnpenenuM OCHOBHBIE TUIIBI BHYTPUKAAPOBOIO MOHTaKa BUIEON300pakKeHUI:

' BBIPE3Ka UJIM BCTAaBKa 4aCTHU BUACOIIOTOKA B I/ICXOI[HBII;'I BHUICOIIOTOK

‘ HaJIO)KEHHE Ha UCXOJIHBIA BUJIEONOTOK JAPYroro BUAECONU300paKeHus, B T.4U.
deepfake
1. OcHoBHBbIe XapakTepucTHKH u300paxeHus. IlonpoOHO paccmarpuBaercs
KOJUpPOBaHUE BHJIEOCUTHaNa W (QopMHUpoBaHUE BHieon3oOpakeHus. M3o0pakeHue B BUIECO
COCTOHT U3 OT/AEIBHBIX KaJIpOB, KOTOPBIE MEHSKOTCS € ONpeAesIeHHON yacToTou. Kanp kogupyercs
Kak 00BIYHOE pacTpOBOE M300pakKeHUE, TO €CTh pa30MBAETCSI HA MHOYKECTBO TTUKCEIIEH.
K ocHOBHBIM MoKazarensiM, XapakTepU3yIOIIUM KauecTBO N300pakeHui, oTHocsaTed [1]:

' npeobagaronuii ToH;
' PE3KOCTbD.

' SIPKOCTH;

' KOHTPAaCTHOCT;

3aKoAMpPOBaB OTIEIBHBIC KaJAPhl N300paKeHU U coOpaB UX BMECTE, MOKHO OTIHMCATh BCE
BHJc0. B ocHOBe KoampoBaHus muppOBEIX H300pakeHuit nexut Moaens RGB. Jlannas moxensb
MIPUMEHSIETCS] MPAKTUYECKH BO BCEX TEXHUUYECKHMX YCTPOMCTBAaX MJIs MOJIYYEHHS PacCTPOBBIX
M300paKeHUI 1 TPOrpaMMHBIX MPOJYKTax Mo oOpadoTke ITHX n3odpaxkenuit. Kpome toro, oHa,
pU HEOOXOAUMOCTH, JIETKO MpeoOpa3yeTcsl B Ipyrue BETOBbIE MOJETU. B kauecTBe OCHOBHBIX
TpeOOBaHUH K OKa3aTeNsIM KauecTBa H300pakeHU MOKHO Ha3BaTh: HAIJISTHOCTh, BO3MOXHOCTh
BBIYMCIATHCS JUIsl cpaBHEHUs. HemocTaTkoM 3Toro crocoba sIBISETCsl OTCYTCTBHE YHCICHHOTO
BBIPA)KEHUS JJIs TOKa3aTeNel KayecTna.

SIpkocTh N300pakeHM st MOKHO BBIPa3UTh, KAK CPEAHIOIO APKOCTh BCEX MUKCENEH. IpKOCTh
MUKCENS BBIYUCIISIETCS 110 popMyIie:

Y,=R,+G,+B, 1)
SApxocTs Bcero nzobpaxkenus Y, coneprkamero N nmukceneid, OyaeT paBHa:
1
= =5 g=1(Rp +Gp + By) (2)

B cootBercTBHM ¢ pekomeHmanusmu crangapta demepanbhoit komuccuu csizu (FCC),
SIPKOCTh M300pakeHus1 Beraucisgercs no popmyse [81]:

Y, = =%5_1(0,299 % R, + 0,587 * G, + 0.114 * B,)) 3)

KoadhdurmeHTsl COOTBETCTBYIOT IPKOCTH 11BeTOBOM Moaesu Y CrCb.
[TepeiiTi K OTHOCHUTEIBHBIM BEJIMYMHAM MOYKHO, pa3/ie/iuB (paKTHUECKOE3HAUYCHUE APKOCTH

Ha MaKCUMAJIbHO BO3MOKHOC 3HAYCHHUC APKOCTH:
Y

Yier = Y (4)

Torna Yrel 6ynet nexxars B quanaszone [0,1]. 3Hauenue 0 OyaeT COOTBETCTBOBATHAOCOIIOTHO
4EpHOMY U300pakeHUI0, a 3HaueHne 1 — abcoitoTHO OeoMmy.

KonTpacTHOCTH H300paskeHHs . Pa3IHNYalOT IPKOCTHYIO M TOHOBYIO KOHTPACTHOCTb.

SIpkocTHAasE KOHTPACTHOCTh MPEJCTABISIET COOON pa3HUILy MEXKIY SPKOCTHIO OTIENbHBIX
Y4aCTKOB M300pakeHus (TIHKCeNel) U SPKOCThI0 N300pakeHus B 11eJI0oM. BeruncneHue sjpkocTu
MOXXHO paccMaTpuBaTh KaK KOHBEPTAIMIO IIBETHOTO H300pa)KEHHUS B aXxpoOMaTHUYECKUE IIBETA.
[IpakTHdecku, SPKOCTHAasE KOHTPACTHOCTH —OTO CPAaBHEHHE ABYX YUYAaCTKOB H300pakeHHUS,
MIPUBEACHHBIX K aXpOMATHYECKUM [IBETaM. Y KOHTPACTHOTO U300paKEHUS KOJIMYECTBO TEMHBIX
U CBETJIBIX MHUKCENeH JOKHO ObITh MPUOTU3UTENBHO OJUHAKOBBIM, Pa3HUIIA B UX SIPKOCTH —
3HAYUTENIbHA, 2 OCHOBHOE MECTO HAXOXKICHUS Pa3TUYAIONINXCS TUKCeNel OyaeT Bo3je TpaHul]
Irana3oHa.
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B kadectBe KpuTEpHUs OLICHKM SIPKOCTHOM KOHTPACTHOCTH MOYKHO paccMaTpUBaTh
JUCTIEPCUIO IPKOCTH MUKCENEH n300paskeHusI:

2 _1yN _v)?
02 =23 (% —Y) (5)
3a Oe3pa3MepHBI KPHUTEPUH OLEHKH SIPKOCTHOW KOHTPACTHOCTH MOXHO B3STh

OTHOIIIEHUE CPEIHEKBAJIPATUUECKOTO OTKJIOHEHHS K MAaKCHMajIbHO BO3MOXXKHOMY 3HAYEHUIO
SIPKOCTH:

20
¢= (6)
Ymax
Benuuuna C usmensiercs B auanazose [0,1]. 3nauenue 0 cOOTBETCTBYET OJHOTOHHOMY
n300pakeHnio, 3HaueHne 1 — MakcUManbHO KOHTpacTHOMY.boiiee ClOXKHBIN —citydaid

MPEACTABIISIET TOHOBasi KOHTPACTHOCTh. KOHBEpTHpOBaHHBIE B OTTEHKH CEPOroO IIBETa MOTYT
WMETh OJIMHAKOBYIO SIPKOCTh, HO BH3yalbHO YETKO pa3nuyarbes. [loaTomy TOHOBas
KOHTPACTHOCTH BBIUHCIIAECTCS 00JI€€ CII0KHO.

Paccrossnne B uBeroBoit momenmum RGB Mexy OTHENBHBIM THKCETIeM HW300pakeHHS |
CPEIHUM TOHOM OTpeENsieTCs TIo hopMyIie:

2 2 2
dy = (B, —R) + (G, ~ 6)' + (B, - B) ®
Cpennuit TOH MUKCEINS IIsIBCETo n300pakenus B moaenu RGB mmst kax ot cocTasistomnien
BBIYUCIISIETCS CIICTYIOIITNM 00pa3oM:

R=-%N_R, ©)
1
1

B=-Y).B (11)

B kadecTBe OIEHKHM TOHOBOW KOHTPACTHOCTH H300pa)KCHHs OEpeTcsi CpeIHEepacCTOsHHE

MCKIAY NUKCCIAMHA U CPCIHUM TOHOM!:
1

d= 5 ﬁ=1 d, (12)

IIpeobagar0 MM TOHOM MOYKHO CUMTATh CPEIHUMN TOH [3].

YacroTa KaJgpoB — 4acTOoTa CMEHBI KaJJpOB 32 SJMHUILY BPEMEHH, KaK IIPaBUJIO, 33 CEKYH/TY.
W3-3a pa3nu4HbIX CTAHIAPTOB, IPUHATHIX B Pa3HBIX CTPAHAX, B TEJICBU3HOHHOM BEIAHUH,KHHO U
BHJICO TIPOU3BOJICTBE MOSBIIIOCH 3HAYUTEIHHOE YUCIIO Pa3IUYHBIX CTAHAAPTOB, KOTOPHIE MOTYT
YaCTUYHO HJIU TTOJTHOCTBIO TIOICPKUBAThH Pa3IMUHbIe BUACOYCTPOiicTBA. OCHOBHBIMHU SIBJISTFOTCSI:

‘ Ha ocHOBe (popmaToB cemerictBa PAL: 50i, 25p, 50p
‘ Ha ocHoBe popmatoB cemeiictBa NTSC: 60i, 29.97p, 30p, 59.94p, 60p
‘ kuHOGopMmartel: 23.98p, 24p

Pa3spemienne WM  paspemiaronias  CIOCOOHOCTh — XapaKTePH3yeTCsl  pa3peliCHuEM
TOPU30HTAIBHBIM U BEPTHKAILHBIM, U3MEPSEMbIM B TTHKCEIISX.

[Tukcens — HAUMEHBIIUI JOTHYSCKHHA 3JIEMEHT JBYMEPHOTO MU(POBOro M300pakeHHs B
pacTpoBoil rpaduKe, WM AIIEMEHT MaTPHIIbl TUCIUIeeB, GopMupyromux nzoopaxkenue. [Tukcenn
NpPEJCTaBIseT COOOH  HENENMMBI OOBEKT MPSIMOYrOJbHOW WM  KpyrJioi  (opMmbl,
XapaKTePU3yEeMbIil ONPeIeIEHHBIM IBETOM. PacTpoBOe KOMIBIOTEPHOE N300paKEHHE COCTOUT M3
MUKCEeJIeH, pacloyI0KEHHBIX [0 CTPOKaM M CTOJIOLAM.

Takum oOpa3om, paspelieHHe — 3TO BEJIMYMHA, ONPEASNIOnas KOJIMYECTBO JIEMEHTOB
pactpoBoro n3obpaxenus u3 N nukcesneil B BeicoTy 1 M nukceneii B mmpuny, T. €. N X M.

2. Bupeoxkommpeccusi, ckaTme BHAeOAaHHBIX. PaccMaTpuBaeTcs mnpumep pacueTa
pa3mepa mnoiydaeMoro ¢aiina, coaepikallero Hec)KaThlid BUAECONOTOK.

Jnsa mpeacrasnenus B npocTpaHcTBe V', Cp €, PacCUMTHIBAIOTCS  CIEIYIOIINE
COCTaBJISIOLIHE:

o KOJINYECTBO MUKCeNEH B Kaape JUId IPKOCTHOM KOMITOHEHTHI = 720 X
576 =414720
J KOJIMYECTBO TIMKCEJNEH B Kaape M KakJIOW LBETOHOCHOM
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komnoHeHTHl = 360 x 576 = 207360
o gucio 6utos B kanupe = 10 x 414 720 + 10 x 207 360 x 2 = 8294400
= 8,29 Mour
o cKopocTb nepenauu qanubix (BR) = 8,29 x 25 = 207,36 Mour / cex
o pasmep Buaeo = 207,36 Mowut / cexk * 3600 cex = 746 496 Mout =
93 312 Moaiit = 93,31I'6aiit = 86,9 I'ub[4].
Pacuér ckopocTu neperayu TaHHBIX:
st popmara 4:2:2
BR=BDx(W+05xWx2)xHxFR=BDx2xWxHXxFR
s popmara 4:1:1
BR=BDx(W+0,25xWx2)xHxFR=BDx15xWxHxFR
st popmara 4:2:0
BR=BDx(WxH+05xWx05xHx2)xFR=BDx15xWxHxFR

g popmara 4:4:4
BR=BD x3xWxHxFR
re:

BR - ckopocTh nnepeiaun 1aHHBIX, OUT/C,

W u H - mmpuna u BeicoTa Kajpa B MUKCEIAX,

BD - pa3psamHOCTh 17151 KaXKJ0M KOMITOHEHTHI, OUT Ha MHUKCENb,

FR - xagpoBas gactoTa, KaapoB.

B Tabnmuue mnpuBemeHbl CKOPOCTh TMEpeaavyd HEC)KATOro BHACONOTOKA W pa3Mep
MPOCTPAHCTBA JIJIsl YACOBOMW 3aMMCH HanOO0JIee paclpOCTPAHEHHBIX CTaHIapTOB.

Taﬁmma 1- CKOpOCTb nepeaavum HECIKATOr 0 BUA€0II0OTOKA
Table 1 — Uncompressed video bit rate

l:?;;::)? I'ny0una uBera Jnckpernsanus Kanposas Butpeiit TB;?(};?::H
(nmkcenei) (ouT) yacrtora (I'm) (Mowur/c) (TuB/uac)
720x576 10 4:2:2 25 207 86.9
720x576 8 4:1:1, 4:2:0 25 124 52.1
1280x720 8 4:2:2 25 369 154.5
1280x720 8 4:2:2 50 737 309
1280x720 10 4:2:2 25 461 193.1
1920x1080 10 4:2:2 25 1037 434.5

N3-3a OTHOCUTENBHO BBICOKOM CKOPOCTH IEpelaud HEeC)KaToro BUICONOTOKA IIHPOKO
UCIOJb3YIOTCS  aJlTOPUTMBl  BHJICOKOMIIpecCHM. Buaeoxkommpeccus MO3BOJSET COKPAaTUTh
M30BITOYHOCTh BUACOAAHHBIX U YMEHBLIUTH IepelaBaeMblii IOTOK, YTO MO3BOJIUT Iepe/laBaTh
BUJIEO 110 KaHaJaM CBSI3U C MEHbLIEH MPOIYCKHON CIIOCOOHOCTBIO WJIM COXPAHATH BHUICO(ANIIbI
Ha HOCUTENAX C MEHbIIEH EMKOCTBIO.

Buneo sBnsercs TpéXMEpHBIM MAaCCHMBOM LIBETHBIX MHUKcened. [IBa M3MepeHus: 03HayaroT
BEPTUKAJIBbHOE U TOPU3OHTAIBHOE pa3pellieHHe Kajapa, a TpeTbe u3MepeHue — Bpems. Kamp
— MAacCcMB BCEX IHUKCeJIeH, BUIUMBIX KaMepod B JaHHbII MOMEHT BpPEMEHM, HJIM IPOCTO
n3zobpaxxenue. Cxxate ObUIO Obl HEBO3MOJXKHO, €CiAM Obl KaXAbli Kajap OblT YHMKaJleH W
pacroyio)keHue MUKceneil ObUIO MOJHOCTBIO CIIydallHBIM, HO 3TO0 He Tak. IloaToMy MOXHO
C)KMMaTh, BO-TIEPBBIX,caMy KapTUHKY — Hampumep, ¢ortorpadus romydoro Heba 6e3 conHIa
(akTHUeCKH CBOJMTCA KONMCAHUIO TPAHWYHBIX TOYEK M TpajMeHTa 3aJUBKU. Bo-BTOpBIX,
MOJKHO CXKHMMAaTh MOX0XXHECOCEIHUE KaJpbl. B KOHEYHOM cuéTe, allrOpUTMBI CKAaTHUS KapTUHOK
U BHUJEO CXOXH, €CIHM paccMaTpUBaTh BUJEO KakK TPEXMEpHOE M300pa’keHHe CO BPEMEHEM Kak
TPEThEN KOOPAUHATOMN.

Issue No. 2, 2024 29



CoBpemeHHasn HayKa 1 nHHoBaumu. 2024. Ne 2 (46)

Ha Texymuii MOMEHT PAKTUYECKH BCE AJIITOPUTMBI CKAaTHUsI BUAEO (HampuMmep, CTaHAAPTHI,
npunsateie [TU-T wm [SO) ucnomns3yroT nuckperHoe kocunycHoe npeobdpazosanue (DCT) wnn
€roMOoIU(HUKAIMN JJIs1 YCTPAHEHUsI M30BITOYHOCTH.

JuckperHoe KocuHycHoe mpeodopa3osanue (JKII) — 5T0 ©3 OpPTOrOHAIBHBIX
npeoOpa3oBaHMWi, a WMEHHO — BapuUaHT KOCHHYCHOTO TMpeoOpa3oBaHMsA JUIS BEKTOpa
NEeUCTBUTENBHBIX yKces. lIpumeHseTcs B anropurMax cCkatusd HHQOpPMAaLUU C TOTEPSIMH,
narpumep, MPEG wu JPEG. DOto mnpeoOpa3oBaHue TECHO CBS3aHO C JUCKPETHBIM
npeobpazoBanreM Dypre U ABIAETCS TOMOMOP(PHU3MOM €0 BEKTOPHOTO IPOCTPAHCTBA.

JlanHoe mpeoOpa3oBaHue SBIISCTCS TUHEWHBIM, TIO3TOMY €T0 PE3YJIbTaT MOXKHO BBIYHCIUTD
IIpY NOMOIIM YMHOKEHHs MaTpulbl npeoOpasoBanus u Bekropa. Marpuna JKII sBisiercs
opToroHajbHOM (OOpaTHas MaTpulla paBHa TPAHCHOHHUPOBAHHOM), TMO3TOMY oOOpaTHOE
peoOpa3oBaHKe BHIYUCISAETCS C IOMOILBIO YMHOKEHUS TpaHcrioHupoBaHHOM Matpuibl JIKIT Ha
BekTop. Ha mnpaktuke wucnonedyercs BapuanT JKII ¢ wmarpuneid, nponopuroOHaIbHON
OpTOTOHAJILHOM (MOJTyyaromiecs u3 OPpTOroHaIbHOIO YMHOKEHHS Ha KOHCTAHTY).

Paznuynble nepuoanyeckme NpPoaoJIKeHUs CUTHAJIA BeyT K Pa3jIu4HbIM THIIAM
JAKII. HusxkenpuBoasitess MaTpMUbI VIS epBbIX 4eTbipéx Tunos JAKII:

Nmenno DCT2 wame Bcero BCTpedaeTcss B MPAKTHUECKUX MPUIIOKEHUAX Onaromaps

CBOWCTBY «YIUIOTHEHHSI SHEPTUN». [2]

DCT - 1,, = |cos (klﬁ)]mm (13)
DCT =2, = [cos (k (1+3) g)]mm (14)
DCT -3, = [cos ((k + %) l%)]kkkn (15)
DCT — 4, = |cos ((k +2)(1+3) g)]kkm (16)

3. OnucaHue MeTOI0B, HCIOJIb3YIOIIUX AJITOPUTMBI CKATHS BUAEOJaHHBIX. B paboTe
paccMaTpuBalOTCA MPUHLMKIIBI CKAaTHUsI BUICOJAHHBIX HA MPUMEpPE PacHpOCTPAHEHHOTO0 METoja
MOKaapoBOTo Ckatusi u3obpaxkenwuit - MJIPEG (Motion JPEG), ocHOBHOW OCOGCHHOCTHIO
KOTOPOTO SBJISIETCS CXKATHE Ka)JI0TO OTAEIBHOIO Kajpa BUICONMOTOKA C IMOMOIIBI0 aJrOpUTMa
ckatusi nzoopaxkennii JPEG, B pamkax BBINOJHEHHUS KOTOPOTO TPHU CXKATHUU, KaXKIBIA Kaap
BHICOM300pakeHus TpeoOpasyeTcs u3 nBetoBoro npocrpanctea RGB B YChCr.

Motion JPEG ucnoas3yeT BHYTPUKAAPOBOE CXKATHE C MOTEPSIMH Ha OCHOBE JMCKPETHOTO
kocuHycHOTO TpeodpazoBanus (JKII). Ota maTtemaTudeckas omeparus mpeoOpasyeT Kaxablid
KaJip/moje n300pa>keHus: U3 MPOCTPAHCTBEHHOM 001aCTH B YaCTOTHYIO.

[BeTtoBoe mnpocTrpancTtBOo YCLC,. - CEMEUCTBO UBETOBBIX MPOCTPAHCTB, KOTOPBIE
MCIIOJIL3YIOTCS JJIs TIepelaul LIBETHBIX N300paxkeHuit [4].

Curnansr Y’ CpCr (10 HOpMHUPOBaHMSI M CMEUICHUS JJIsl IEPEeBOJia CUTHAIOB B LIU(PPOBYIO
¢dbopmy) Ha3bIBaIOT Y PyPr.

OHu QopMHUpYIOTCSI C MNPUMEHEHHEM TramMMa-KOppeKIHH U3 cooTBeTcTByrommux RGB
HMCTOYHUKOB C IOMOIIBIO ABYX OompeeneHHbIX KoHCTaHT Kg u Kr criegyromum obpazom:

Y’ = KR - R' + (1 - KI; _B‘I{g’) " G' + KB " B’ (17)
PB = E b 1-Kg (18)

1 R-Y
Pr = 2 1-Kg (19)

rie Ke u Kr kodpduuuents, KoTopble OOBIYHO BBIBOJSATCS M3 ONpPEIEICHUS
COOTBETCTBYMOLIEro npocrpancrsa RGB.

3necy anoctpod ' 03HauaeT KOMIIOHEHTHI ¢ Tramma-koppekuuei, mosromy R', G' u B'
pacnionaratorcs B npenenax oT 0 mo 1, rae O cooTBeTcTByeT MUHMMAaJIbHONW WHTEHCUBHOCTH
(HarmpuMep, A1 0TOOpakeHus1 YEPHOTO IBeTa) U 1 COOTBETCTBYET MAaKCUMYMY (Harpumep, s
otobOpaxkeHus 6enoro 1BeTa). PesynpTupyromee 3HaueHue sspkoctH (Y) OyzneT UMeTh Mpeienbl OT
0 mo 1, a 3navyenus userHoct (P u Pr) Oymyr pacmonokensl B mpenenax or —0.5 mo +0.5.
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OOpatHblii  mporecc mpeoOpa3oBaHWsl MOXKET OBITh JIETKO TONYYeH MyTéM oOpalieHus
IIPEJICTaBJICHHBIX BBIIIE YpaBHEHUH. [3]

[Ipu nmpencraBaeHny CUTHAIOB B IU(PPOBOI popMe, pe3yIbTaT HOPMUPYETCS U OKPYTIISETCS,
M, KaK NpaBWwiIo, A00aBiseTcss CMelleHWe. Tak, Hampumep, HOPMHUPOBAaHHME M CMEIICHUE,
npUMeHsieMoe K KoMroHeHnTe Y' corniacHo cnenudukanuu (Hanpumep, MPEG-2[1]), npuBoaut
3HayeHnto 16 mnsg y€pHoro u 3HadeHuto 235 i GEIOTO TPU HCHOIB30BAaHUU 8-OMTHOTO
npencrasienus. Crangapt umeer 8-OutHblie nmdposeie Bepcun Cg u Cr, HOpMUPOBAHHBIC B
apyromauanasone: ot 16 mo 240.

HopmupoBaHnue npuBOAUT K MCIIOJIB30BAaHUIO MEHBIIIETO AMANa30Ha HU(POBBIX 3HAUYEHUM.
BatoM cnyuae mMmeeTcss HEKOTOPBIM 3amac, KOTOPbII MOKET ObIThb HCIOJB30BaH B Cilydae
MIPEBBIIICHUS] TIOPOTa BXOJHBIMH JAaHHBIMH, TakKUM OO0pa3oM YCTpaHsis HEOOXOJAWMOCTh WX
oTceueHus. JJoNoJHUTENbHBIE 1Mana30Hbl MOTYT ObITh HCIIOJIb30BaHbI IJIs1 paCILIMPEHMSI LIBETOBOM
MAMTPBI, KaK HaripuMmep B ipoctpancTse XVY CC.

Tak kak B mpoctpancTBe Y CRCg MOKHO MPE/ICTABUTH CYIIECTBEHHO 00JIee IUPOKYIOTaMMy
3HAYEHHUM CUTHAJIA, YeM TOIJIep)KUBaeMasi B COOTBETCTBYIOIIUX auana3zoHax curuainoB R, G u B,
TO CYLIECTBYET BEPOSITHOCTh IMOJIyueHUs: Takux curHaioB Y, Cr u Cp, KOTOpbIE, HECMOTpPS Ha
MPUTOHOCTH KaXJ0Tr0 U3 HUX MO OTAEIbHOCTH, MOTYT, Mpu npeodpazoBanuu k RGB, npusectu
K TOJIy4YEeHHIO 3HAUEHUH, JIKAIIMX BHE JOMYCTUMBIX MPEeoB. DTO MOXKHO MPEJOTBPATHUTD,
HAJIOKWB orpaHudeHus Ha curHaibl Y, Cr u Cp, Takke Takue OrpaHUYCHHs TPUMEHSIOTCS JUIS
MOIIep)KaHUsl 3HAYCHUH SIPKOCTH M IBETOBBIX OTTEHKOB, IPH 3TOM CYOBEKTHBHBIC MCKaKCHUS
MUHHUMHU3HPYIOTCS MOCPEICTBOM MOTEPU TOJIBKO HACHIIIIEHHOCTH LIBETA.

3.1. Aaroputm JPEG. Ilocne nmpeoOpazoBanus RGB-> Y CpCr. mis kaHAIOB N300paskeHUS
Cg u Cg, OTBEUaIOUINX 3aI[BET, MOKET BBIOJHATHCS «IIPOPEKUBAHHUE», KOTOPOE 3aKII0YAeTCs B
TOM, YTO KaXJI0MYy OJIOKY M34 mukcenen (2x2) sipKOCTHOTO KaHayia Y CTaBATCS B COOTBETCTBHE
yepenuéunnie 3HaueHust Cp 1 Cr(cxema mpopekuBanust «4:2:0»). TIpu 3ToM I Kaka0ro 01oka
2x2 Bmecto 12 3nauenutii (4 Y, 4 Cou 4 Cr) ucniosip3yeTcst Bcero 6 (4 Y 1 1o 0 JHOMY yCpeTHEHHOMY
Co u Cr). Ecnmu kK kauecTBY BOCCTAHOBJIEHHOTO TOCJE CKATHS W300paKEHUS MPEAbIBISIOTCS
MOBBIIIEHHBIE TPEOOBAHUS, MPOPEKUBAHME MOJKET BBIMNOJHATHCA JIMIIL B KaKOM-TO OJHOM
HampaBjieHHud — 10 Beprtukanmu (cxema «4:4:0») wnm 1o ropusoHTanmu («4:2:2»), Win He
BBITIOJTHATHCS BOBCe («4:4:4%).

CranmapT momyckaeT Takke nmpopexuBanue ¢ ycpeanenueM Cp u Cr He miis O61oka 2x2, a
JUIS 4ETHIPEX PACIIONI0KEHHBIX TOCIIEI0BATENbHO (10 BEPTUKAIIM UITU [0 TOPU30HTAJIH) TUKCEIIEeH,
TO ecThb Jutst 670K0B 1x4, 4x1 (cxema «4:1:1»), a Taxke 2x4 u 4x2 (cxema «4:1:0»). JlomyckaeTcst
TaK)Ke MCIOJIb30BaHUE PA3IUYHBIX TUIOB npopexuBaHus i Cp u Cr, HO Ha MPaKTUKE TaKHe
CXEMBbI IPUMEHSIOTCS UCKITIOYUTETHHO PEJIKO.

Jlanee sspKOCTHBIM KOMIOHEHT Y U OTBevaromiue 3a 1BeT koMrnoHeHTsl Cp 1 Cr pazOuBarorcs
Ha Onoku 8x8 mukceneil. Kaxapiii Takoi OJOK MOJIBEpPraercsi ITUCKPETHOMY KOCHHYCHOMY
npeodpazoBanuto (HAKII). [Tonydennsie koadduuuentsr AKII kBantyrores (ans Y, Cp u Cr B
oOmieM ciy4yae HUCIONb3YIOTCS Pa3Hble MATPUIIbI KBAHTOBAHMSI) U MAKYIOTCS C MCIOJIb30BAaHUEM
KOJUpOBaHUs cepuii u ko10B XadhhmaHa.

Marpuupl, wucnoib3yemble Uisi KBaHTOBaHUs Ko3(dduuuenro JKII, xpansarcs B
3arojoBoyHoil uvact JPEG-(daiina. OOBIYHO OHHU CTPOSITCS TaK, 4YTO BBICOKOYACTOTHBIE
KO3 QUIIMEHTH! TMOJABEprarTcs 0ojee CUIBHOMY KBAHTOBAaHHMIO, Ye€M HHU3KOYACTOTHBIE. JTO
IPUBOAUT K OTpyOJICHUIO MENKHX JeTaleil Ha n3o0paxeHuu. YeM BhIlIe CTENEHb CXKATUs, TEM
6oJiee CHIIbHOMY KBAaHTOBAHHUIO MOJIBEPratoTcs Bce KO3 HUIIMEHTHI.

IIpu coxpanenuu uzobpaxxenus B JPEG-daiine konepy ykasbiBaeTcs nmapameTp KadyecTBna,
3aJ1aBa€Mblil B HEKOTOPBIX YCIOBHBIX €AMHMIIAX, HapumMep, oT 1 1o 100 wim ot 1 1o 10. bonsiiee
YHUCI0 OOBIYHO COOTBETCTBYET JIydlleMy KadecTBY (M OoJiblieMy pa3mepy ckaToro aiina).
Onnako,B camoMm JPEG-(aiine Takoil mapameTp OTCYTCTBYET, a Kau€CTBO BOCCTAHOBIIEHHOTO
M300pakeHMs! ONpeIeNsIeTCsl MaTpULlaMi KBAaHTOBAHHUSI, TUTIOM NMPOPEKUBAHUS [IBETOPA3HOCTHBIX
KOMIIOHEHTOB UTOYHOCTHIO BBITIOJTHEHUSI MAaTEMAaTHYECKUX OTIepallnii Kak Ha CTOPOHE KOJepa, TaK
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U Ha cropoHe Jekonepa. Ilpu 3TOM paxke NpPH MCIOJNB30BAaHMHM HAWBBICHIIETO KauecTBa
(COOTBETCTBYIOIIETO MaTPHIIE KBAHTOBAHMS, COCTOSIILEH U3 OJHUX TOJIBKO €JMHHULL, U OTCYTCTBHUIO
MPOPEKUBAHUS [[BETOPA3HOCTHBIX KOMIIOHEHTOB) BOCCTAaHOBJICHHOE M300pakeHHE He OyaeT B
TOYHOCTH COBIIAJIaTbC UCXOJHBIM, YTO CBSI3aHO KaK C KOHEYHOM TOYHOCTHIO BbinosHeHUs JIKII,
Tak U ¢ HeobxomuMmocThio okpyriieHus 3HadeHuit Y, Cp, C; m kosdpdunumentor JIKII no
OMKaNIIIeroLeNnoro.

3.2.  Cranpapruzaumss MeToA0oB c:katusi mudposoro Bugeo. MPEG-4 —
MEXTyHApOIHBIN CTaHAAPT, UCIIOJIB3YEMBbIi TPEUMYIIIECTBEHHO IS CKATHS IIU(PPOBOTO ayano H
Bue0. OH nosiBuiics B 1998 rony v BKito4aeT B ce0s rpymiy CTaHIapTOB CKATHUA ayIUO U BUJIEO
U CMEXHBIE TexHoJioruu, ono0penneie I1SO — MexayHapoaHOU oOpraHu3zammend 1o
crangaptuzanun/IEC Moving Picture Experts Group (MPEG). Cranmaptr MPEG-4 B ocHOBHOM
UCIOJIb3YeTCsl JUIsl BellaHusl (MOTOKOBOE BHUAEO), 3amMcH (UIbMOB Ha KOMIIAKT-AMCK M B
BusieotenedoHnt (BuaeoTenedoH) 1 MHUPOKOBELIAHUH, B KOTOPBIX aKTUBHO HUCIIOJIb3YETCICKATHE
undposbix BUaeo U 3Byka. MPEG-4 nenutcs Ha Heckosibko yacTed. OHOM U3 KIIIOUEBbIX YacTen
craanapra MPEG-4 sBisiercs gacth 10, koTOpast OMUCHIBaeT CTAHAAPT CIKATHUS BUJICO.

H.264, MPEG-4 Part 10 wmu AVC (Advanced Video Coding) — nuieH3upyeMbIit
CTaHJAPT CKaTUSl BUJCO, NPEAHA3HAYCHHBIA JUIA JTOCTHMIKCHUS BBICOKOW CTENEHH CKATHSA
BH/JICOTIOTOKA MPU COXPAaHEHUHU BBICOKOTO KauecTsa [5].

B pamkax maHHOTO CTaHmapTa paccMaTpUBaeTCs CBOOOHAs OMOIMOTEKa MPOTPaMMHBIX
KOMITOHCHTOB JIJTs1 KOJMPOBaHMS BHIeOTIOTOKOB H.264 — X264.

4. AIropuTM BBISIBJICHUS IPU3HAKOB BHYTPHUKAAPOBOr0 MOHTAXKa U crieM(pUKALUA
oudamorexkn x264. Hapsyty ¢ MHOTUMH BHUICOKOJCKaMH, OMONMHOTeka X264 mpencraBiseT
BO3MOJKHOCTh BBITIOJIHUTH JICKOJMPOBAHNE BHUCOTOTOKA, C M3BJICYCHHEM WH(POPMAIUU KaK O
(aiine, Tak U HEMOCPEACTBEHHO O KaXKIOM BUEOKAPE.

Kak mpaBuio, coxepxkamiasics uHbopmarus o ¢daiae MpeAcTaBIsieT COO0M CIIeIyrOITHit
Habop ToJIeH:

Oomias uapopmanus: CompleteName — nammeHoBanue (aiila ¥ €ro pacroIOKCHHE
Format/String- ¢opmar cxatus Bugeo (aiima (mampumep, MPEG-4) Format_Profile-
UCToabp3yeMblii mpodaiin cxatust (Hanmpumep, QuickTime)CodeclD/String — ID wucmoas3yeMoro
kozeka (Hampumep, qt) FileSize/String- pasmep daiina (manpumep, 37,2 MoaiiT)

Duration/String -  mpomoipkurenpHOCTh  (Hampumep, 20 c¢. 588  wmc)
OverallBitRate_Mode/String- tun Outpeiita (Hanpumep, nepemennsiii) OverallBitRate/String-
OTOK OuTpeiira (Hanpumep, 15,2 Mout/cex) FrameRate/String- Koau4ecTBO KaapoB B CEKYHIY
(mampumep, 30,000 kagpos/cex) Encoded Date- nara navasna aexoaupoBanus (Hampumep, 2022-
11-07 20:54:17 UTC)Tagged_Date — nata coxpanenus (aiina (nanpumep, 2022-11-07 20:54:21
UTC)

Encoded_Library/String — wucrons3yemass OuOIMOTEKa Ui ICKOAMPOBaHMS (HApUMED,
H264)

Hudopmarus o Buaeo BitRate/String — norok Bugeobutpeiita (Hanpumep, 14,9 Mout/cek)
Width/String- paspemenue, o mupune (Hampumep, 1 920 nukceneitHeight/String- paspemenue
o BeicoTe (Hanpumep, 1 080 mukceneii)

DisplayAspectRatio/String — cootHoemeHne CTOPOH BUaeOKaapa (Hampumep, 16:9)

Rotation/String — yron moBopoTa Buzeo (Hanpumep, 90°)

ColorSpace - wucmomp3yemoe  I1IBETOBOE  mpocTpaHcTBO  (Hampumep,  YUV)
ChromaSubsampling/String — cxema mnpopexuBanust (Hampumep, 4:2:0) BitDepth/String —
riryOuHa 1BeTa (Hanpumep, 8 6uT)

ScanType/String- tun pa3sepTku (HapUMep, IPOrPECCHBHAsT)

Bits-(Pixel*Frame) pazmep moburoBoii passepTku (Hanpumep, 0.240)

Cnioco6 xpanenus nanHbiX. MHpopmarus o mapamerpax Buneo cogepxurcs B XML umu
JSON dopmate (pucynok 1).

IToJie3HbIe MeTOABI M TApaMeTPbl OMOJIMOTeKH X264

32 Bbinyck Ne 2, 2024



Modern Science and Innovations. 2024. No. 2 (46)

bubmmoreka X.264 mmeeT BCTPOEHHBIE METOABI W IMapaMeTpbl, KOTOPhIE MOTYT OBITH
MCIOJIb30BaHbI BpaboTe alIrOpUTMA ONPECTICHHS IPU3HAKOB BHYTPUKAIPOBOTO MOHTAXA:

® METO/1 OIpeAeTICHNUs U3MEHEHHUS KaJIpOB, «SCENECU» MO3BOJISIET BBIYUCIUTD 3HAUCHHE /IS
KaX/I0TO KaJpa, Ui TOro YTOOBI OLEHUTh, HACKOJIBKO OH OTIMYACTCS OT MPEIBIIYIIEToO.
Ecnu 3HayeHne meHblle, 3HAUUT OOHAPYKEHO M3MEHEHHE Kajapa. B pamkax anropurma
KOJMPOBAHUS BUICOMAHHBIX, JAHHBIA METOJA HCIOJB3YeTCs ISl MPOCTABICHUS TaK
Ha3bIBAEMBIX «OMOPHBIX» Ka/IPOB.

e MeToja «partitions», IETUT BHUICONOTOK HA NAPTHIHMK (YacTH) B 3aBUCUMOCTH OT
IIpUMEHEHHbIX HacTpoeK. CTannapTHo, kojek H.264 nenut Buzneo Ha 16x16 makpoOi10KoB
BO BpeMst cxartust ('p8x8, b8x8, i8x8, i14x4"). D1tu 6;10KK MOTYT OBITh HOJICJICHBI HA MCHBIIIHE
MApTUIIH, Pa3Mep KOTOPBIX U PErYIUPYETCS JaHHBIM METOJIOM.

e mapamerp «visualize» mo3BoJsieT onpeeuTh MaKpOOIOKH, Ha KOTOPBIE MOJICJICHO BHICO,
WCTIONB3YyeTCs ISl AeOarruara U aHajin3a IOKaIpoBOrO COOTBETCTBHSL.

e mapamerp «Keyint» ycTaHaBIMBaeT MaKCHUMAIIbHBII HWHTEPBAT MEXIy OCHOBHBIMH
KaJ[pamH.

e wmeron «tcfile-out» mo3Bosster onpenenuts timestamp st kaxgoro kaapa. Mcnosb3yercst
BOCHOBHOM Ju1s peanuzauuu ¢pyHkiuu VFR (Bugeo ¢ nepemenHbIM OuTpeiiToMm [6].

<?xml version="1.0" encoding="UTF-8"2>
<MediaInfo
xmln

"https://mediaarea.net/mediainfo"

si="http://www.w3.0rq/2001/XMLSchema-instance"

schemaLocation="https://mediaarea.net/mediainfo https://mediaarea.net/mediainfo/mediainfo 2 0.xsd"
= version="2.0">

§]<creatingLibrary version="23.04" url="https://mediaarea.net/MediaInfo">MediaInfolib</creatingLibrary>

AD

<media ref="C:\Users\Downloadﬂ\IMG_GO40.mov">
<track type="General">
<VideoCount>1</VideoCount>
<AudioCount>1</AudioCount>
<OtherCount>2</0OtherCount>
<FileExtension>mov</FileExtension>
<Format>MPEG-4</Format>

<Format Profile>QuickTime</Format Profile>
<CodecID>qt </CodecID>

<CodecID Version>0000.00</CodecID Version>
<CodecID Compatible>qt </CodecID Compatible>
<FileSize>39035299</FileSize>
<Duration>20.588</Duration>

<OverallBitRate Mode>VBR</OverallBitRate Mode>
<OverallBitRate>15168175</OverallBitRate>
<FrameRate>30.000</FrameRate>
<FrameCount>618</FrameCount>
<StreamSize>80540</StreamSize>
<HeaderSize>19581</HeaderSize>
<DataSize>39015718</DataSize>
<FooterSize>0</FooterSize>
<IsStreamable>Yes</IsStreamable>

<Encoded Date>2022-11-07 20:54:17 UTC</Encoded Date>
L<Tagged Date>2022-11-07 20:54:21 UTC</Tagged Date>

Pucynok 1 — Undopmanusi o0 mapamerpax BHAEO
Figure 1 — Video parameters information

AJITOPUTM ONpeJeeHHs NPH3HAKOB MOHTaxa. C  ydyeToM  BO3MOMKHOCTEU

Ooubnmorekn Kojeka X264 BO3MOXKHO OIPENENIUTh CIEAYIOIINN aITOPUTM OTIpe/IeNIeHUs
MIPU3HAKOB BHYTPUKAIPOBOro MoHTaxa (PucyHok 2).
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PucyHok 2 — Aroput™m onpesejieHusi IPU3HAKOB BHYTPHKA/IPOBOI0 MOHTAKA
Figure 2 — Algorithm for determining the signs of intraframe editing

3akawyeHue. I/IH(I)OpMaLII/IOHHBIC TCXHOJIOTHUH ITOBCEMECTHO BHCAPAIOTCSA B )KU3HU JIIOJIEHA.
HMeHHO maHHOE HaImpaBJICHUC ONPCACTIACT OCHOBHBIC TPACKTOPHUU Pa3BUTUA TCXHOJIOTMUCCKOT'O
oporpecca, a TakKKe IIPUBOIHUT K KOJOCCAJIILHBIM HM3MCHCHHUAM, KaCalOHUXCsS IKHU3HH
COBPECMCHHOT'O YCJIOBCKA. OIIHI/IM 13 Hanboee AKTYaJIbHBIX BOIIPOCOB, BBI3BAHHBIX B PE3YJILTATC
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Pa3BUTHS JAHHOTO CETMEHTA, SBJsIeTCsl nH(pOopMaIMoOHHas 0e30macHOCTh. B coBpeMeHHOM Mupe
CYIIECTBYET MHOKECTBO CIIOCOOOB M METOJIOB PACCEKpEUNBaHUS HH(POPMAIMH, MOILICHHUYECTBA
B cetn IHTEepHeT, CO3aHus pa3IMYHbIX PEHKOB U MaHUIYIISALUH.

B pabGore Obu1 TOIPOOHO PACCMOTPEH AITOPUTM OOHAPYKEHUS TPU3HAKOB
BHYTPHUKAJIPOBOTO MOHTaXa BHICOM300paKEHUH TPH BBIPE3KE MM BCTAaBKE B HCXOJIHBIN
BHJICONIOTOK, TI0OKAa3aHO KakuM oOpa3oMm ¢dopmupyroTcs u3o0paxkeHus, (HopmMupyercs
BUJICOTIOTOK, KaKH€ NPUMEHSIOTCS QJITOPUTMbl JUISl CKAaTHUs BHUICOINOTOKA, a TAKXKE KaKhe
OCHOBHBIE BHJICOKOJICKH CYIIECTBYIOT. C y4eToM 0coOEHHOCTEH crenu(uKanuy BUICOKOIeKa
ObUIO TIOKAa3aHO KakuM oOpa3oM ajNroOpuTM BBISBJICHUS IPHU3HAKOB MOHTa)Xa II03BOJIUT
ONPEENUTh HAJIMYUE BHIPE3KU MJIM BCTABKU YaCTU BUECONOTOKA B HCXOJHBIX BUIEOIIOTOK.
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Annomayua. B pamkax OauHOU pabomvl Npo8edeHO KOMNbIOMEPHOE KBAHMOBO-XUMUUECKOe
MoOenuposanue  cmabUIU3AYUU  OCHOBHO20  KAPOOHAMA  MA2HUA  MONEKYIAMU  OUONOIUMEPOS:
2UOPOKCUIMUNYEILTIONO030U, MEMUNYEILTI0N030U, XUMO3AHOM U SUALYPOH080U Kuciomou. Mooderuposarue
nPOBOOUNOCH NOCPEOCMBOM COEOUHEHUS OCHOBHO20 KapOOHama MacHus u OUonoaumepa uepes amom
MacHusi U paziuyHvle (QYHKYUOHATIbHbIE SPYNNbL, COOMBemcmeeHHo. B pezyiemame ananuza OauHbIX,
NOJIYYEHHbIX 8 X00e KOMHbIOMEPHO20 KBAHMOBO-XUMUUECKO20 MOOEIUPOBAHUs, YCMAHOBIEHO, YMO
cmabunuzayusi OCHOBHO20 KApOOHAMA MAcHUs OUONOIUMEPAMU SABNAEMCS IHePeemUiecKy 6bl200HOU
(AE > 736 «krxan/mons) u xumuuecku cmabunvnou (0,034 <5 <0,075 oB). Taxoxce onpedenena
ONMUMANbHAS KOHpU2Ypayus 83aumMo0eliCmaUs OCHOBHO20 KapOOHAMa MAcHUS C KAHCObIX OUONOIUMEDOS.
B pesynvmame ycmanogneno, yumo cmabunuzayusi OCHOBHO20 KapOOHAma MAa2Husi XUMo3aHOM, 8 Ciyyde
KOMOopoll 83aumooeticmeue npoucxooum uepes euOPOKCUIbHYIO epynny, npucoedunéunyio k C3 ocmamia
2NIOKO3aMUHa, 001adaem OnMUMAIbHbIMU 3HaAYeHusmMU pasHuysl suepeuu (AE = 736,224 kxar/mons) u
xumuyeckoti scécmrxocmu (n = 0,059 3B) no cpagreruto ¢ opyaumu OUONOTUMEPAMU.

KuaroueBble cjioBa: OCHOBHOW KapOOHAT MarHus, OWOITOJMMEpHI, KOMITBIOTEPHOE KBaHTOBO-
XUMHYECKOE MOJICIIMPOBAHNE, XUTO3aH

DuHAHCUPOBAHME: UCCIE008AHUSA NPOBEOEHbl NPU PUHAHCOB0U noddepaicke MuHucmepcmea HayKu
u svicute2o oopazosanus Poccutickoti @edepayuu (npoexm FSRN-2023-0037).

Jas qutupoBanusi: hnunos A. B., I'6o30enko A. A., Tonux A. b., Konookun M. A., I[Tupoeos M. A.
Komnvromeproe xeanmogo-xumuyeckoe mooeaupogarue CMabuiu3ayuu 0CHOBHO20 KApOOHAMA MAcHUs
monexynamu ouononumepos // Coepemennas Hayka u unmosayuu. 2024. Ne 2 (46). C. 37-47.
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Abstract. As part of this work, computer quantum chemical modeling of the stabilization of basic
magnesium carbonate by biopolymer molecules: hydroxyethylcellulose, methylcellulose, chitosan and
hyaluronic acid was carried out. The simulation was carried out by combining the basic magnesium
carbonate and biopolymer through a magnesium atom and various functional groups, respectively. As a
result of the analysis of data obtained during computer quantum chemical modeling, it was found that the
stabilization of basic magnesium carbonate by biopolymers is energetically advantageous (AE > 736
kcal/mol) and chemically stable (0.034 <n <0.075 eV). The optimal configuration of the interaction of the
basic magnesium carbonate with each biopolymer has also been determined. As a result, it was found that
the stabilization of the basic magnesium carbonate by chitosan, in which the interaction occurs through a
hydroxyl group attached to the Cs of the glucosamine residue, has optimal values of the difference in energy
(AE = 736.224 kcal/mol) and chemical hardness (y = 0.059 eV) compared with other biopolymers.

Keywords: basic magnesium carbonate, biopolymers, computer quantum chemical modeling,
chitosan
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BBenenne. B HacTosiee BpeMs HaHOpa3MEpHbIE MaTepHalibl HAXOIAT IIMPOKOE
MpUMEHEHHEe B O0O0JacTH MEIUIMHBI, KOCMETOJIOTMH, CEeJIbCKOTO XO3SICTBa, 3JIEKTPOHUKH,
XMUMHYECKON M TMHILIEBON MPOMBIIIJIEHHOCTH. OTO OOYCIOBJIEHO YHHMKAJIbHBIMU CBOWCTBAMU
MaTepHuaJoB B HAHOPA3MEPHOM COCTOSHUM, TAKUMHU KaK yBEJIMYEHHE IUIOIIATU MOBEPXHOCTU
YacTHll, a BCJEACTBUE YBEIMYEHUE PEAKIMOHHOW CIIOCOOHOCTH, BapUaTHUBHOCTH CBOWCTB B
3aBUCUMOCTH OT COCTaBa, 4YTO OTKPHIBa€T MIMPOKHME BO3MOKHOCTH HCIHOJB30BaHUS
HaHomaTepuasos [1].

OaHMM U3 MEPCIEKTUBHBIX HAHOPAa3MEPHBIX MaTEpUaIoB IS IPOU3BOACTBA YIOOPEHUH,
MMIUJIAHTATOB, MHILEBBIX MPOIYKTOB SIBIISAIOTCA KapOOHATHI 3CCEHIMAIBHBIX MHUKPOIJIEMEHTOB.
Taxk, B pabote [2] onrcaH OMOCHHTE3 HAHOPA3MEPHOTO KapOOHaTa MarHus M KapOoHaTa KaJIbIIHs
Ha OCHOBE DKCTpakTa JUCThbeB MopuHru Maciuynoi (1at. Moringa oleifera) u 6110 HOKa3aHO
MOJIOKUTETIFHOE BIMSHUE HAHOYJOOpEHHI Ha OCHOBE HAHOYACTHI[ KapOoHaTa MarHusi M
KapOoHaTa KaJbIlMsg Ha POCT OMOMACCHl apaxuca W €ro yposkaiiHocTh. Takke B padore [3]
pazpaboTaHbl THAPOTeNd TeJUIaHOBOM KaMe[HW, KOTOpble HCIOJNB3YIOTCA B  KadyecTBE
OuoMarepuaqoB Kapkaca, CHOCOOCTBYIOIIMX pEreHepalud MEXIO3BOHOYHBIX  JHCKOB.
[Tomyuennsie ruaporen ObLTM MHHEPAIM3UPOBAHBl KapOOHAaTaMHM Kalbliusg W MarHus. B
pe3ysbTaTe yCTaHOBJICHO, YTO MUHEpaIu3alusl T'eJUIaHOBOM Kameau KapOoHaTaMmy KallbLusi U
MarHus MPUBOJUT K MOBBILICHUIO aAT€3UN U TOHMKEHHUIO IIMTOTOKCUYHOCTH.

CTpyKTypbl, conaepaiiye OUOMOIMMEpPhl M KapOOHAThl PA3NIUYHBIX MHKPOIIEMEHTOB
yAYUIIalOT XapaKTePUCTUKUA Pa3IMYHBIX OMOMAaTepUasoB, HCIOJb3YEMBIX JUISl pereHepanuu
KOCTHOU TKaHU [4—7]. B cBsi3u ¢ 3TUM MEepCHEKTUBHBIM HAIMPABICHUEM SBIISIETCS MCCIIEIOBAHNE
rpolecca cTabuiIu3alnuy KapOOHATOB Pa3TUYHBIX MUKPOAJIEMEHTOB MOJIEKYJIaMU OUOTIOTUMEPOB.
K mpumepy, B pabdote [8] mpoBeaéH CHHTE3 HAHOYACTHUI[ KapOOHATOB KAJIbLIMS W MarHus B
MPUCYTCTBUE TMOJMAKPUIOBOM KHUCIOTHL. B pe3ynbrare w#ccienoBaHUS YCTAaHOBIEGHO, UTO
MOJIMAKPUIIOBAss KUCIOTa OKa3bIBae€T CTAaOWMIM3UpYIOIIee AeHCTBHE HA YaCTHUIIbI, YMEHBIIAs UX
pasmep U 3aMeIss Mpolece Kpuctaumuzanuu. Takke B padote [9] mosrydeHsl ocaky KapOOHATOB
KaJbpIUsl U MarHus B pacTBOpPaxX MOJUAITUIIECHTIUKONS. YCTaHOBJIECHO, YTO MOJIMATUIICHTIHKOIb
IPUBOJAUT K COXpaHEHHIO (pa30BOrO COCTaBa OCaJKa, IOBBIIICHUIO CEIMMEHTAIlMOHOMN
YCTOWYMBOCTHU JUCTIEPCUIT KapOOHATOB KaJIbIUs M MAarHHSL.

Takum oOpa3oM, Lenbl0 JaHHOM pabOThl SBISETCS MNPOBEJIEHHE KOMIIBIOTEPHOTO
KBaHTOBO-XMMHUYECKOTO MOJETUPOBAHUS CTAa0MIM3AIllM OCHOBHOTO KapOoHaTa MarHus
MOJIEKyJIaMH1 OHOMOJTUMEPOB.

Marepuajbl 1 MeTOABI HCCJIEI0BAHNIA. JKCNIEPUMeHTAIbHAs YacTh. KoMIbioTepHOE
KBaHTOBO-XMMUYECKOE MOJCIMPOBAHUE CTAa0WIM3allMd OCHOBHOTO KapOoOHaTta MarHus
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MOJIEKyJaMH OMOMOJUMEPOB MPOBOIMIOCH MYTEM COEIMHEHHMS OCHOBHOTO KapOOHATa MarHHs
yepe3 aToM MeTaula C OHOMOJMMEpOM 4Yepe3 pa3iudHble (DyHKIMOHATBHBIE TPYIIIBI
(TuapoKcuIbHAs —TPYNNa, STWITHAPOKCWIbHAS TpYIIa, aMUHOTpPYIIa, KapOOKCHIIbHAS
rpymmna) [10 — 13]. B kadectBe OHMONOIMMEPOB pacCMATPUBAIN THAPOKCHITHIIIECILIIONO3Y,
METHJILEILTION03Y, XUTO3aH U THATypOHOBYIO KUCIOTY [ 14-17].

KomnbroTepHOE KBaHTOBO-XMMHYECKOE MOJCITUPOBAHHE MPOBOIMIOCH B IPOTPAMMHOM
obecrieuennn  QChem ¢ wucnosib3oBaHHEM MOJEKYIsipHOro penaktopa 1Qmol. Pacuérer
MIPOBOJIMIIMCH Ha 000pymoBaHuK LieHTpa 0O0paboTku maHHbIX (Schneider Electric) ®T'AOY BO
Cesepo-KaBkasckoro ¢enepaibHOTO YHHBEPCUTETA C UCIOIB30BAHUEM CIICAYIOIIUX apaMeTPOB
noctpoeHus: pacuet — Energy, meron — B3LYP, 6a3uc — 6-31G*, convergence — 5, cuioBoe noJe
— Ghemical [18 — 20].

B pesynbraTe KOMITBIOTEPHOTO KBAHTOBO-XHMHYECKOTO MOJICIIMPOBAHUS PACCUUTAHBI
3HAUEHHUS IMOJIHOM »HHEPruM MOJeKyasIipHOW cuctembl (E), sHeprum BeicuIel 3acerleHHON
MoJekymsapHoi opoutanu (Enomo), PHeprum Husmend CBOOOJHON MOJICKYISIPHOW OpOHTaIN
(ELumo), pasHHIla SHEPrHH OHOMOJMMEpAa W MOJEKY/ISPHOW CHCTEMBI «OCHOBHOM KapOOHAT
Mmaruus + ouononumepy (AE) u xumuueckas xéctkoctsb (1) [21, 22].

PesyabTarsl uccaenoBaHMii M HX 00cy:kaeHue. B pe3ynprare KOMIIBIOTEPHOTO
KBaHTOBO-XHMHUYECKOTO MOJICIIMPOBAHMS  CTAaOMIIM3allMd  OCHOBHOTO KapOoHAaTa Maraus
MOJIEKyJIaMH OHOTIOJIMMEPOB TOJyYCHBI KBAaHTOBO-XUMHUYECKUE PACUETHI, MPEICTABICHHBIE B
tabnuue 1.

Taﬁ.lmua 1- Pe3yJ'l])TaT])I KOMIIBIOTEPHOI'0O KBAHTOBO-XUMHUYCCKOI0o MOACJIUPOBAHUA CTaﬁI/IJ'IPBa[[HH
OCHOBHOI'O KapﬁoﬂaTa MarHusi MOJI€KyJIaMu 6]/[0HOJ'll/lMep0B
Table 1 — Results of computer quantum-chemical modeling of the stabilization of basic magnesium carbonate
by biopolymer molecules

MouiekyasipHasi cuctemMa B3aumoneiicTBue ¢ E, AE, Enomo, | ELumo, | 1, 3B
OuonomMepomM KKaJ1/MOJI | KKaJ/MOJb 3B 3B
b
I'uapoxkcuITUIINENTI0J103 - -2220,750 - -0,235 0,041 0,138
a
MeTHine/10J103a — -1455,031 — -0,229 | 0,041 0,135
XuTo3aH - -1258,049 - -0,225 | 0,030 | 0,128
I'uajypoHoBasi KHCJIOTA — -1429,434 — -0,232 | -0,002 | 0,115
OcHoBHOIi KapOoHAT UYepes ruapokcuiIsHy0 | -2956,923 736,173 -0,174 | -0,061 | 0,057
Maraug + TpyIITLy,
THIPOKCHATUIINEIIIII03 | TIpucoenuHEHHYIO K Cs
a 0CTaTKa IIIOKO3aMUHA
Uepes ruapokcuinbHyo | -2956,920 736,170 -0,173 | -0,057 | 0,058
rpymiy,

nprcoeqUHEHHYIO K C3
OCTAaTKa TIIOKO3aMHHA

Yepe3 aMHHOTPYIIILY, -2956,923 736,173 -0,166 | -0,045 | 0,061
prcoequHEHHYIO K (>
OCTAaTKa TIIOKO3aMHHA
OcHOBHOIi KapOoOHAT Uepes rugpokcunbayto | -2191,190 736,159 -0,164 | -0,047 | 0,059

Maruus + TpyI1y,
MEeTHJIE/LTI0N032 MIpUCOenTUHEHHYIO K C3
ocTaTKa
TIIFOKOITMPaHO3bI
Uepes rugpokcunbayio | -2191,205 736,174 -0,157 | -0,058 | 0,050
rpymiy,

nprucoenuHEHHYI0 K Cy
ocTaTKa

TITFOKOITHPAHO3BI
OcHOBHOIT KapOOHAT Uepes rugpokcuinbayo | -1994,103 736,054 -0,179 | -0,111 | 0,034
MAarHusi + XuTo3aH rpymmy,
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MoutekyasipHas cucTeMa

B3aumoneiicTBue ¢
OuonoImMepomM

E,
KKaJ1/MoJI
b

AE,
KKaJ1/MOJIb

Enomo,
3B

ELumo,
3B

3, 9B

npucoequHEHHYIO K Cg
OCTaTKa IIIOKO3aMUHa

Yepes TUIpOKCUIILHYIO
rpynimy,
NpUCcOoeTUHEHHYIO K C3
OcCTaTKa IIIOKO3aMUHa

-1994,273

736,224

-0,182

-0,064

0,059

UYepes amMuHOrpymIy,
npucoequHEHHYI0 K C>
OCTaTKa IIIOKO3aMHHA

-1994,104

736,055

-0,156

-0,048

0,054

OcHoBHoi KapOoHaT
MarHusi + THaJypoOHOBasI
KHCIIOTa

Uepes kapOOKCHITEHYIO
rpynimy,
npucoeanHEHHYIO0 K Cg
ocTaTKa IIIOKypOHOBOM
KHCJIOTHI

-2165,622

736,188

-0,162

-0,049

0,057

OcHoBHoOII KapOoHaT
MarHusi + THaJIypoOHOBasI
KHCIIOTa

Uepes ruipoKCUIBLHYIO
rpymniy,
npucoeanHEHHYIO0 K C3
0CTaTKa ITIIOKyPOHOBOMN
KHCJIOTHhI

-2165,591

736,157

-0,173

-0,055

0,059

Uepes ruipoKCHUIIbHYIO
Tpymniy,
npucoeauHEHHYI0 K Co
0CTaTKa ITIIOKyPOHOBOMN
KHCJIOTHI

-2165,449

736,015

-0,199

-0,050

0,075

UYepes ruipOKCUIIbHYIO
rpymiy,
npucoenHEHHYIO K Cy
ocrartka N-
AleTHINIIOKO3aMHUHA

-2165,497

736,063

-0,155

-0,045

0,055

UYepes ruipOKCUIIBHYIO
rpymiy,
npucoequHEHHYIO K Cg
ocraTtka N-
AIEeTHINIIOKO3aMHUHA

-2165,499

736,065

-0,164

-0,059

0,053

Uepes BTOPUUHYIO
aMUHOTPYIITY B
areTaMHIHOM
panukaie,
npucoeqUHEHHOM K C)
ocraTka N-
aleTHINITIOKO3aMHHA

-2165,518

736,084

-0,156

-0,040

0,058

Ha ocHoBe mony4eHHBIX JAaHHBIX MOYHO C/I€JaTh BBIBOJ, YTO CTAOMIIM3AIMS OCHOBHOTO
KapOoHaTa MOJEKyJaMu OHOMOIMMEPOB SIBISETCS SHEpPreTudecku BhIroAHON (AE > 736
KKaJ1/MoJb), a Tak ke xumudecku cradbmibHbiMH (0,034 <7 <0,075 3B). Taxxke ucxons u3
MOJIyUEHHBIX PE3yJbTaTOB OMpPEJEICHb ONTUMalbHbIE KOH(GUTYpAllMd B3aUMOJICHCTBUS
OCHOBHOTO KapOoHaTa MarHus ¢ OMOMOIUMEpaMHu.

Tak, oNTUMaNbHBIM B3aUMOJCHCTBHEM THAPOKCHATHIIIEIUIIONO3BI C  OCHOBHBIM
kapObonatom marHusa (AE = 736,173 kxan/monb, 1 = 0,061 »B) sBnsieTcss coenuHEHUE dYepes
STUITHAPOKCUIIBHYIO TPYIITY, MprucoeAnHEHHYI0 K Cg OCTaTKa IIIOKOMUPAHO3bI, IPEICTABICHHOE
Ha pUCYyHKeE 1.

40 Bbinyck Ne 2, 2024



Modern Science and Innovations. 2024. No. 2 (46)

@ ¢
c H
0] Mg

B r bi
Pl/lcyHOK 1- Pe3y.]'ll>TaTl>l MOAEJIMPOBaAHUA B3auMojeicTBHS MOJIEKYJ THAPOKCUITHINEII0I03bI U
OCHOBHOI0 Kap0OHAaTa MarHus Yepe3 ITHITHIPOKCWIBHYIO TPYNILy, pucoeuHEéHHYI0 K Cs ocTaTKa

TTIOKOMHUPAHO3bI B THAPOKCHITHINE/II0J/I03€
a — MOJ€JIb MOJIEKYJISIPHOI'0 KOMILJIEKCA; 0— pacnpeaejieHue 3J16KTp0HH0]71 IJIOTHOCTHU; B — BbICHIasd
3ace1éHHAs MOJIEKYJIPHAsl OPOUTANb;
I — HU31Iasi cCBOOOAHASA MOJIeKYJIsIpHAA OPOUTAJIB; I — pacliM(ppoBKa ATOMOB
Figure 1 — Results of modeling the interaction of hydroxyethyl cellulose molecules and basic magnesium
carbonate through the ethyl hydroxyl group attached to C6 of the glucopyranose residue
in hydroxyethyl cellulose
a —model of the molecular complex; b — electron density distribution; ¢ — highest occupied molecular orbital;
d — lowest unoccupied molecular orbital; d — decoding of atoms

OnTuMaabHBIM B3aHMOHeﬁCTBHCM MCTHIIOCIIIOJIO36I € OCHOBHBIM Kap6OHaTOM

maruust (AE = 736,159 kkan/monb; 17 = 0,059 3B) siBisieTcs coequHEHHE Yepe3 TUAPOKCHIbHYIO
rpymiy, npucoennHEHHYI0 K C3 ocTaTKa TIIIOKOMHUPAHO3bl, MPEJCTaBICHHOE Ha PUCYHKE 2.
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Pl/lcyHOK 2 - Pe3yJ’ll:TaTl:l MOAEJIMPOBaAHUA B3al/lMOIlei/'lCTBI/lﬂ MOJIEKYJ METWILHEJIKJI03bI U OCHOBHOI'O
KapO0oHaTa MarHusi 4Yepe3 ruAPOKCHIILHYIO IPYNIy, NPpUCcOeAMHEHHYI0 K C3 ocTaTKa IJIIOKONMMPAHO3bI B
METHJILECII0JI03¢e
a — MOJ€JIb MOJIEKYJISIPHOI'0 KOMILJIEKCA; 0— pacnpeaejieHue 3J16KTp0HHOﬁ IUIOTHOCTH; B — BbICIIIAsA
3aceJIéHHAas MOJIERYJISIpDHasA OpﬁﬂTaJ'lL; I — HU31as CBOGOZ[H&H MOJIEKYJISIPHast OpﬁﬂTaJ'lb;

e — paclM(ppoBKa aTOMOB
Figure 2 — Results of modeling the interaction of methylcellulose molecules and basic magnesium carbonate
through the hydroxyl group attached to C3 of the glucopyranose residue in methylcellulose
a —model of the molecular complex; b — electron density distribution; ¢ — highest occupied molecular orbital;
d — lowest unoccupied molecular orbital; e — decoding of atoms

OnTtuManbHbIM ~ B3aMMOJAEHCTBMEM XMTO3aHa C OCHOBHBIM KapOOHAaTOM MarHus
(AE = 736,224 kxan/moib; 1 = 0,059 3B) siBnsiercs coeMHEHNE Yepe3 TUIPOKCUIIBHYIO TPYIIY,
npucoeMHEHHYIO K C3 OCTaTKa IIII0KO3aMHHA, IIPEICTABIEHHOE Ha PUCYHKE 3.
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Pucynok 3 — Pe3yabTaThl MOIeTMPOBAaHHS B3aMMOEHCTBHS MOJIEKYJI XHT03aHA U OCHOBHOT0 Kap0oHaTa
MarHus 4epe3 ruIpoKCUIbHYIO TPYHILy, MpucoenHEHHYI0 K C3 0CcTaTKAa IVII0K03aMHHA B XHTO3aHe
a — MojieJIb MOJIEKYJISIPHOT0 KOMILJIeKca; O — pacnpejiejieHue 3J1eKTPOHHOI IVIOTHOCTH; B — BbICIIAS
3aceJIEHHAsI MOJIEKYJIsIpHasi OPOUTAJIb; T — HU3LIASI CBOOOHASI MOJIEKYJISIpHAs] OPOUTAJIb;
e — pacum(ppoBKa aTOMOB
Figure 3 — Results of modeling the interaction of chitosan molecules and basic magnesium carbonate through
the hydroxyl group attached to C3 of the glucosamine residue in chitosan
a —model of the molecular complex; b — electron density distribution; ¢ — highest occupied molecular orbital;
d — lowest unoccupied molecular orbital; e — decoding of atoms

[Ipn B3amMOAEWCTBUM OCHOBHOTO KapOOHAaTa MarHus C THATypOHOBOM KHCIOTOM
ONTUMAaTBHBIM B3auMoiericTBueM (AE = 736,157 kkan/moub; n = 0,059 »B) sBnsieTcst coequHeHne
gepe3 KapOOKCHIIBbHYIO TpyIIry, npucoennHEHHYI0 K C3z ocraTka TIIOKypOHOBOW KHCIIOTHI,

MPEACTABICHHOE Ha PUCYHKE 4.

B A
PucyHnok 4 — Pe3yabTaThl MOJeIMPOBAHHS B3aMMO/IeHCTBHS MOJIEKYJI THATYPOHOBOI KHCJIOTHI U OCHOBHOI'O
KapOoHAaTa MATHUA Yepe3 TMAPOKCHIbHYIO IPYIITy, NPHCOeAMHEHHYIO K C3 0CTaTKA ITI0OKYPOHOBOI KHCJI0ThI
B THAJIyPOHOBOM KHCJI0TE
a — MoJIeJTb MOJIEKYJISIPHOTO KOMILJIeKca; 0 — pacnpeaejieHUe 3IeKTPOHHOH MUIOTHOCTH; B — BhICIIAS
3aceJIEHHAsI MOJIEKYJISIPHAS OPOMTAJIb; T — HU3IIAsSI CBOOOTHASI MOJIEKYJISIPHASI OPOUTAID;
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¢ — paciiMppoBKa aTOMOB
Figure 4 — Results of modeling the interaction of hyaluronic acid molecules and basic magnesium carbonate
through the hydroxyl group attached to C3 of the glucuronic acid residue in hyaluronic acid
a —model of the molecular complex; b — electron density distribution; ¢ — highest occupied molecular orbital;
d — lowest unoccupied molecular orbital; e — decoding of atoms

Taxxe HCXO0Jd U3 NOJTYYCHHBIX JAaHHBIX MOJXHO CACIIATh BBIBO/, YTO OCHOBHOH Kap6OHaT
MarHus, CTa6I/IJII/ISI/IpOBaHHI)II>'I XHUTO3aHOM HYTéM B3aHMOﬂCﬁCTBHﬂ aroMa Marbdusa ¢
THJIPOKCUIIBHOM TpyIIoi, npucoequHéHHoN Kk C3 ocTaTKa III0OKO3aMuHa B XHTO3aHe, o0magaer
ONTUMAJIbHBIMHA 3HAYCHHUAMUA PA3HUILIBI DOHCPIUn U XUMHUYECKOH CTaOMIBHOCTH.

3akmoyenue. B pesynbTare KOMIBIOTEPHOTO KBAHTOBO-XMMUYECKOTO MOJCITHPOBAHUS
cTaOMIM3allMd OCHOBHOTO KapOOHaTa MarHus MOJIEKYIaMH OHONOJIMMEPOB, OIPEEIECHbI
ONTUMAaJIbHbIE KOH(PUTYpALlMU B3aUMOAECHCTBHSI OCHOBHOTO KapOOHAaTa MarHus U OMOTOJINMEPOB.
Taxxe Ha OCHOBE MOJIYYCHHBIX JAaHHBIX YCTAHOBJICHO, YTO ONTHUMAJIbHBIM CTa6I/IJ'II/ISaTOpOM JIIsL
OCHOBHOTI'O Kap60HaTa Martaus saBJISICTCA XUTO3aH.
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TEXHUYECKHE HAVKH | HccaenoBanue XapaKTEPUCTUK
TECHNICAL SCIENCE MPOCTPAHCTBEHHBIX GUILTPOB

HH®OPMATUKA, BbIYUCIINTEIbHAA TEXHUKA The investigation of the characteristics of
U VIIPABJIEHUE | INFORMATICS, COMPUTER spatial filters
ENGINEERING AND MANAGEMENT

Hayunas cmamuws [ Original article

VIIK 004.056
https://doi.org/10.37493/2307-910X.2024.2.5

Cesepo-Kaexasckuit ghedepanvuuiii ynusepcumem, Ilamuzopckuii uncmumym (punuan)
2. IIamuzopck, Poccua, ivmp@yandex.ru / North-Caucasus Federal University,
Pyatigorsk Institute (branch), Pyatigorsk, Russia, ivmp@yandex.ru

Annomayun. B pabome npusoosmcs pe3yivmamol uccie008aHull RPOCMpPaAHCMEEHHbIX
PUILMPOB, UCNONL3YEMBIX OISl BbLOCNEHUSL NONE3HOU UHDOPMAYUU U3 PACIPEOeNeHHbIX CUCHAO8,
NOOBEPIHCEHHBIX — CYUJECMBEHHbIM — UYMOBbIM  8030elicmeuim.  ITlokazana — Hacmpouxa
NPOCMPAHCMBEHHO20 (PUIbMPA HA blOeleHUe 3A0AHHOU NPOCMPAHCMBEHHOU MOObL, d MAKHCe
NPUBOOAMCS Pe3yIbmamsl MOOEIUPOBAHUS PAOOMbL PACCMAMPUBAEMO20 NPOCMPAHCMEEHHOZ0
Gunvmpa.

KuroueBble ¢j10Ba: MpoCTpaHCTBEHHBIC (QUIBTPHI, CHCTEMa 00pabOTKH pacipeeIeHHON
WH(pOPMAIINU, METOIbI HACTPOUKH IPOCTPAHCTBEHHBIX (DMIIBTPOB

Jns uurupoBauus: Ilepuwun M. M. Hccredosanue xapaxmepucmux npoCMpPaHCMEeHHbIX
¢unempos // Cospemennas nayka u unnosayuu. 2024. Ne 2 (46). C. 48-58. https://doi.org/10.37493/2307-
910X.2024.2.5

Abstract. The paper presents the results of studies of spatial filters used to extract useful
information from distributed signals subject to significant noise influences. The adjustment of the
spatial filter to the selection of a given spatial mode is shown, and the results of modeling the
operation of the considered spatial filter are also presented.

Keywords: distributed filters, distributed information processing system, methods for
configuring spatial filters

For citation: Pershin IM. The investigation of the characteristics of spatial filters. Modern
science and innovations. 2024;2(46):48-58. (In Russ.). https://doi.org/10.37493/2307-
910X.2024.2.5

Beenenue.
MartemaTu4ecKue Mo/eJIH MPOCTPAHCTBEHHBIX PUILTPOB
Onucanue npoyecca na pusuueckom ypoene
N3BectHo [1,2], uT0 MaTemMaTudeckasi MOJIENb JBYMEPHOTO MPOCTPAHCTBEHHOTO (pUITBTpa
(cMm. puc.1), 3anuchIBaeTCs B BUAE:
y 82T (X, v, 2,7)

3T (X, v, 2,7) 0
ox? o

2
0z ' (1)
O<z<Z_, O<y<Y,, O<x<X.

+T (X, y,2,7)+

© Iepumu U. M., 2024
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rae: A— 3aaHHOE YUCIIO, X,Y,Z — IPOCTPAHCTBEHHbIE KOOPJUHATHI, T — BPEMS,
T(X,Y,z,7)-ba3oBas nepemenHas, X, Y1, ZL-3aJaHHbIC BETUIUHEI.
I'pannunble ycnosus, 1uid ypaBHeHus (1), 3a1aHb1 B BUAE:
T(x=0,y,z,7)=T(x=X_,Y,2,7) =0,

oT(x,y,z=2,1) oT(x,y,z=0,7) _

:U Xy 1 1 0'
o (%.77) P )
aT(x,y:O,z,r)_6’T(x,y=YL,z:ZL,r)_O
oz oz ’

rae U(X,Y,t) —BxoaHOe Bo3zeicTBHE (cM. pHc.1).

HauanbHble ycnoBus noyiaraéM HyJIE€BBIMH.
YI

Pucynok 1 — I'eomeTpnueckue napamMeTpbl 00beKTA
Figure 1 — Geometric parameters of the object

VpaBuenuss (1), (2) omnuchIBalOT ~ MaTEMaTHYECKYI0  MOJIEIb  JBYMEPHOTO
MpoCTpaHcTBeHHOTO duibTpa [1,2].
Ucnons3yss mpoctpanctBeHHBIH GuibTp (1),(2) MOXKHO BBIICTUTH U3 BXOJHOTO
BO3CUCTBUSA
Tl = T

Uxy.0)= 3G, (2)-sn(W, - x)-sin( T, -x), ¥, =20 § L]

j
i,j=1 L Y,

3aJ]aHHBlE [TPOCTPAHCTBEHHBIE MOJIbL: (_jk’v (7)-sin(W, -x)-sin(‘¥, -y), rme kyv—

(buKcHpOBaHHbBIC 3HAUCHHUS.
CpaBHeHHE TPOIIECCOB B KOJIEOATETbHOM KOHTYpPE U B NMPOCTPAHCTBEHHOM (DUIIBTpE
npuBeAeHo B Tab. 1.

Tab6auna 1 — CpaBHeHuHe NPOLECCOB B K0J1€0aTEJILHOM KOHTYpe U MPOLECCOB
B NPOCTPAHCTBEHHOM QUIbTpe
Table 1 — Comparison of processes in an oscillatory circuit and processes in a spatial filter

KosiebaTebHbIIE KOHTYP IIpocTpaHCcTBEHHBIH (PUIBTP
Kax m3BecrHo (//ru.wikipedia.org/wiki/), Mamemamuueckas mooens
OTKPBITHE EKTPUIECKOT0 KOIEeOATETHHOIO RpOCMPAnHCcmMeennozo Punompa:
KOHTYpa CBA3aHO C TPyIaMHd MHOTHX YYCHBIX Ha 0’ T(X,Y,2,7) 0°T(X,Y,2,7)
MIPOTSKEHUH HECKOITBKHX JIECSTKOB JieT (Dennke A 2 +T(xy,2,7)+ 222 =0
Cagapu (pabotsr 1826r), Ixo3ed ['erpu (paborst )
1842r.), Yunbsim Tomcon (paboter1853), u ap.) [paHUYHbBIC YCITOBHS
Onmcanue npouecca konebaHuil Toxa B T(x=0,y,2,¢7)=T(X=X_,Y,2,7) =0,
KOHType 0e3 morepb, monydeHo 1845r. Hemenkum
dusuxom I. P. Kupxrodom aTxyz=2,7) |, (% 3.7) aT(xy,z=017) .
d 2 0z R 0z ‘
i(7) 2.i(0) =0
42 +o-i(z) =0. aM(xy=027) oT(xy=Y,2=2,,7) _,
o oz '
; Pf:onaHCHaa uumuqecmfz} 4acTora C nomoussio npocmpancmeentozo gunvmpa
KOJCOAHMH B HHeaHBH'OM KOHTYpC LOMIICOHA (6b100pom 3Hauenus A), uz 6x00H020 8030eilicmeust,
SAUAChIBACTCA B BIIC: codepircanyezo CHeKmp RPOCMPAHCHIBEHHBIX MOO:
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= 1 , U(x,y,7) = > _C; j(z)-sin(¥;-X)-sin(¥; - X),
JL.C =l
L-uHnykTUBHOCTH KaTymku, C-eMKOCTb ¥ i G j
KOHJIeHCaTopa T

evloensemcs, 3aoannan (k,y)
C nomouwvto KonebamenvHo20 KOHmMypa

) ) nPOCMPAHCMEEHHAA MOOA:
6b10€/1AemcA 3a0AHHAA HeCYWaa yacmoma — . .

- Cy, () -sin(¥ - x)-sin(P, - y) , e
971eKIMPOMAZHUMHBIX KOJIeOAHUTL U3 6ce20 7 ¥
CHeKmpa 4acmom, ROCIMynaiouiux Ha 6xoo. k,y-bukcupoBaHHbIE 3HAYEHHS
TIepEMEHHBIX 1, .

Marematuueckue MOJAEIM MPOCTPAHCTBEHHBIX (UIBTPOB Pa3IM4YHOM MEpHOCTHU

npuBeieHsl B [1-6].

HccinenoBanue XapakTepUCTHKH OJHOMEPHOI0 MNPOCTPAHCTBEHHOro ¢uibTpa.

3anuiieM MaTeMaTHYeCKyI0 MOJIENb OJJHOMEPHOIO IPOCTPAHCTBEHHOTO (PHIITPA.
[Tonaras B (2) Ly=0, ypaBHeHus: 00b€KTa MOTYT OBITH IIPEJICTABJICHBI B BUJE:

0T (X, z, 0°T (X, z,
PAICEE PRI B
OX oz
)
O<z<Z, O<x<X|.
T(x=0,z,7)=T(x=X,2,7)=0,
TXZ=207) _yx. ),
0z
aT(x2=07) _, (4)
oz
oT(x,z,7) OT(X,2=2Z,1) 0
oz oz '
rae U(X,T)-BXoaHOE BO3CHCTBHE.
[Tonoxxum, dYTO BXOJHOE BO3JIEHCTBHE TMpPEACTaBICHO B BuAe psana Dypse 10

MIPOCTPAHCTBEHHON KOOPJHMHATE, KOTOPOE, C YUETOM I'PaHUYHOTO yciaoBHS (3) 3amuchiBaeTcs B

BUJIE:

U(x,7) = ZE,? (z)-sin(¥, -x), ¥, = 1 (5)
i=1

X L
C,]( 7T ) —3amannble GyHKIEH (Hecyiue HHMOPMALIHIO O MOJNE3HOM CHIHAIe).

Koadduument nepegaun (K= Ty (X, Z ,1)/(C,(7) -Sin(¥y-X))) 1m0 Kamoit
HPOCTPAHCTBEHHOM MOJIE OTIPEEISIETCS M3 CIIEAYIOIIEr0 COOTHOIICHHUS
.Z -8 .Z
e/ pe

= RTINS =L, (6)

2 1/2
rac. ﬂﬂ :(A"Pn _1) .
Ecmn A=1/G (rne G HenpepsiBHa hyHKIMS (Ha3BaHHAs 0000IIEHHOH
xoopauHaToii[2,3]). Ilpu usmenennn W12 <G<oo, 0XBaThIBAIOTCA BCe 3HaYeHHs QpyHKIH P2, ,

(n=1,0). s 3nauenuii G —¥?,, (n=1,Too ) abs(Ky)—w (cMm.(5)).
Ha puc.2 noka3zan rpapuk m3menenus: abs(Ky).
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abs(Ky)

GIZLHI GE: LIJ:: G’rl="1'l;l G

Pucynok 2 — I'padpuk nsmenenus abs(Ky,) oqHoMepHOro npocTpaHcTBeHHOro puiabTpa
Figure 2 — Graph of changes in the abs(Kp) of a one-dimensional spatial filter

JuckpeTHasi MoiesIb NPOCTPAHCTBEHHOT0 GUILTPa
3anumeM ypaBHeHus (3)—(4) B auckperHoMm Buae. CxeMa OTUCKpPETH3alMU MMOKa3aHa Ha
puc. 3.

01 2...N+11Lz
1./ y
U0 P //
XT) = .
o
Nel, -

L7/
Xy

Pucynok 3 — CxeMa IMCKpeTH3alMHA
Figure 3 — Sampling scheme

[TosoxuM, 9TO YUCIIO TOYEK AUCKPETHU3AINH TI0 OCSIM CIIETYIOIIEE :

1o ocu X (0...Nx+1), rpannunsie Touku 0 u Nx+1;

1o ocu Z (0...Nz+1), rpannanbie Toukn 0 u No+1.

JluckpeTtHas Mojenb ypaBHeHUH (3)-(4) MOXKeT OBITh TIPEACTABIICHA B BUJIC:

T . —2.T  +T T,.,-2-T, +T — N
4. i-1k nz,k i,k—1 |2,k ik _ =0, i= Nx k=1 Nz’ (6)
AX Az

YuuTebIBas rpaHUYHbIE YCIOBUS (3), MOTY4UM:

Ti,NZ+1 :Ti,NZ , TO,k :OvTNX+1,k =0,

n+1k

+T +

Tio—
Az

[Tonaras k=1 u mpeoGpasys (6), l'IOJ'Iy‘lI/IM'

1 :Ui _)Ti,O :Ui 'AZ+Ti’1.

A
F'(Ti—ll 2T|1+T|+11)+T|1+AZ ‘Ui -Az+Ti —2-T; +T;,) =0,

(i=1..Nx k=1),

17011
A 2A 1 A 1 1
+(1l-—- T +— Ty +— T, =——-U;,
| -11 ( AX2 22) i1 + AXZ i+1,1 A22 i,2 A7 1 (7)
(i =1...Nx).

[Monaras 1< k<N u npeobpa3sys (7), HOJ‘IY‘II/IM'

A
AX—Z'(Ti—l,k 2-Tix +Tiax) +Tik + > (Tike1 =2 T +Tikia) =0,

(i=1...Nx, k=2...Nz-1),

170011
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2A

A

1

1

2
E —lk (l_E_ Z2)'Ti,k +AX T|+1k t— le at— TI k+1_0
(8)
(1=1...Nx k=2...Nz -1).
Jnst K=Ng, nomyumnm:
A
Nl ‘(Tiwn, =2-Tin, +Tisan, ) +Tik + 5 (Tin,1—Tin,) =0,
4007t
A 2A 1 A 1
—-T:_ —— )Ty +—=T; +——Tin 1 =0,
AXZ i-1L,N, ( AXZ AZZ) i,N, AXZ i+LN, A22 i,N,-1 (9)
i=1...Nx k=Nz.

[Tonyuennsie ypaBHeHus (7) — (9) onuCHIBAIOT JUCKPETHYIO MAaT€MaTUYECKYI0 MOJEIb
OJIHOMEPHOTO TpOCTpaHCTBEeHHOro ¢uiubTpa. IlpenctaBum paccMaTpuBaemMyr0 MoOJElIb B
MaTpUYHOM BHJIE:

D-X=U, (10)
rae: D —Onounas matpuna; U—BeKTOp BXOJHBIX BO3AECUCTBUN; X—BEKTOp (YHKIMIA
BBIXOJIA.

Ul
T
- . - T1,2
D, D, 0 0
D, D, D, 0 U
T N,
D=0 . . . 0 X = U=-1/Az-
: 0 D, D D, 0
(0 - 0 D, D Joun
Nz ,Nx_1
Tt e,
0. J(NyNy)
, (11)
C, C, 0 0 C; C, O 0 ]
D;={0 . . . 0 D,={ 0 . . .0
: 0 C, C G, : 0 C, C; G,
o - 0 C, C o - 0 C, C
L 207 Ny L 2073 ey
(12)
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'c, 0 0 - 0]

o ¢, 0 0 :

: 0 c, O
' 0o - 0 O C4—(Nx-Nx)
2-A 1 A 2-A 2 1
C=(1-—-— C,=— CG;=1-—-—7=) C,=—.
1= AX? AZZ)’ 272 8 A2 A2 T Az

[Tpeobpazys (10), mosryunm:
X=D*.U, (14)

Matpuna D7 onmcelBaeT OMCKpETHYIO MOJENb OXHOMEPHOTO HMPOCHPAHCIMEEHHO20
@urompa. ITOT NPOCTPAHCTBEHHBIN (QUIBTP, MOCTPOSHHBIN A (PUKCUPOBAHHBIX 3HAUYECHUHN A,
BBIJIEIISIET U3 BEKTOpA BXOJIHOTO Bo3zAeicTBUs U, AMCKpeTHbIE aHAJIOTH TPOCTPAHCTBEHHBIX MO/,
mns kotopeix Wy? =1/ A (Beimenser maructpamu mepemaun mupopMarmu [1,2]). Xapakrep
M3MeHeHHUs onpenenutens Marpuilsl D B okpectHOocTH (Gi MOKa3aH Ha pHcC. 3.

Kakx wu3BecTHO[5,6], CBO¥CTBa MJUCKPETHBIX MOJENEH pacHpeneeHHbIX CHCTEM
OTJINYAIOTCSI OT CBOMCTB MCXOHBIX MOJIENIEH B YaCTHBIX MPOU3BOAHBIX.

Kot

det(D)

Pucynok 3 — Xapakrep u3MeHeHHs1 3HAUEHUSI ONpeieuTe/IsI B okpecTHOCcTH Gy
Figure 3 — The nature of the change in the value of the determinant in the vicinity of G,

Tak HampuMmep, MO 3aJaHHBIM 3HAYEHUSM IpocTpaHcTBeHHBIX Mo Gy=Fy? (cM. puc. 2),
TOYHO OIpeAesIeTCs 3HaYeHue mapamerpa A s kotoporo 3Hauerue abs( Ky)—oo . PesynbraTe
WCCIIEIOBAaHUI MOKA3bIBAIOT, YTO CBOMCTBA JUCKPETHOM MOJIENHU MPOCTPAHCTBEHHOTO (UIIbTpa
(6)—(9) oTnmMyaroTCST OT CBOMCTB MCXOIHOW MOJIEIH, ONUCHIBACMOW YpaBHEHHSMU B YaCTHBIX
NpOM3BOAHBIX. B cBs3u ¢ otuM, misg obOecneuenus abs( Ky)—oo, OyaeM oCyIIecTBIATH
KOPPEKTUPOBKY JAUCKPETHOM MOJIEH, MyTeM MOACTPOUKON MapamMeTpoB MoaeH (TIpy 3alaHHOM
3HaueHnn napamerpa A=1/Gy), mis obecrneuenus det(D)—0 (cm. puc.3). B paccmarpuBaeMom
ciydae OyJeM KOppeKTUPOBaTh mapaMeTp AZ.

IlocTanoBka 3amauu: As 33JaHHOTO BXOJHOTO Bo3jaeilicTBus (15), mocTymaromiero Ha
MIPOCTPAHCTBEHHBIN (UIBTP, BBIACIUTH 33JaHHYIO MPOCTPAHCTBEHHYIO MOAY (Marucrpalib
nepenaun uaopmarmu [ 1,2]) u onpeaenuTs «IOJIE3HYI0» UH(DOPMAIIHIO.
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7
U(x,7) =Y .C,(1)-sin(¥, x), ¥, =",
=1 Xy

C, (z) = abs(sin(0.3-7)); C, (z) =1 if sin(z) > 0, else C,(z) =0; Cs(z) =2-sin(z) ;

C4(r)=sin(4-7) ; Cs(z) =sin(5-7) ;Cg(z) =sin(6-7) ; C,(r)sin(7-7) .
(15)

400
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0 10 20 Bpewms c.
Pucynok 4 — I'padux Bxoanoro sosneiicrens (U (x,7) =U(x,7) +500-sin(500- 7) )

Figure 4 — Input impact graph (U(X, 7) =U(X,7) +500-sin(500- 7) )

[}(x, )=U(x,7)+ fp
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Pucynok 5 — Cxema Moe1MpoBaHuUst Pucynok 6 — CxeMa qHCKpeTH3aI[UH
Figure 5 -Simulation diagram Figure 6 — Sampling scheme

Hanoxxum Ha BxomHOe Bo3zeicTBue nmomexy ( fp=500-sin(500-1) ) u AMCKPETHBIH aHAIOT

BO3JIEMCTBHUSA, BMECTE C OMEXOH U(x,7)=U(x,7)+ fp (cM. puc.4, puc.5) mogaauM Ha BXOJ

paccMaTpUBaEMOro MPOCTPAHCTBEHHOTO (HUIIBTPA, CXeMa JTUCKPETH3AIMH KOTOPOTO MpHBeIeHA
Ha puc. 6.
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B kauectBe nmpumepa Obli1a BIOpaHa miectasi MarucTpaib nepeiaun nHpopmanuu (

C_IG (z) =sin(6- 7)), upu srom mapamerp A =1/Gs=1/(1-6/(11-Ax))?, (Lx=11, Ax=1, HaganbHOE
3HayeHue Az=3/4 (pa3mepsl B M.)). Cxema JUCKPETH3AIHMH, UCTIOJIb3YeMasi IPU MOJICIIMPOBAHUH

paboThl MPOCTPAHCTBEHHBIX (PUIBTPOB, pUBeJAeHa Ha puc.6. KoppekTupys 3Hauenue Az (npu

3aaHHOM 3HaueHun napameTrpa A=1/Gs), noiayuum, mpu Az=0.760500, det(D)=0.00000030.
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Figure 7 — The results of modeling the operation of the function Cs, the first and
second spatial filters

Ha puc. 7, 8, 9 mnokazanbl rpaduxk ¢yHkuuu Cs U rpaduku (QyHKIHMH BbIXona
MPOCTPAHCTBEHHBIX (PUIBTPOB.
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Figure 8 — Results of modeling the operation of the third and fifth spatial filters
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Figure 9 — The results of modeling the operation of the seventh and ninth spatial filters
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Cs
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Pucynok 10 — Curnasa C¢ ¥ HOpMHPOBAHHBIH CUTHAJ BBIX0A NATOr0 GUILTPa
Figure 10 — The signal from 6 and the normalized output signal of the fifth filter

3aki0ueHue. Pesynbrathl MOJICIMPOBAHUsI  TOKAa3bIBAIOT  A(PPEKTHBHOCTH
WCTIOJIb30BAHUS POCTPAHCTBEHHBIX (DMITBTPOB, IPH BBIJICIICHUH 33JJAHHOW MarucTpay rnepeaadn
nH(popManuu (3alaHHON TPOCTPAHCTBEHHON MOJIBI).

AMIIIUTYIa TOMEXH, KOTOpasi BO3/ICCTBOBAIA HA COBOKYITHOCTH IMTPOCTPAHCTBEHHBIX MO

(U(x,t)), B 500 pa3 Oojbllle AaMIUIMTYyAbI IIOJIE3HBIX CHTHAJIOB Ci(z), 1=1..7

[IpoctpancTBeHHbIN GUIBTP BBIPE3aET paccMaTpUBaeMylo Momexy. B moka3aHHOM Bbllle
npuMepe, JUIsl [IeCTON MPOCTPAHCTBEHHON MOJbBI IMOJYY€HO, YTO CHTHAI Ha BBIXOJE MATOrO
¢bunpTpa, AeNEeHHBIN Ha MakcuMaibHyI0 aMrumaTyay (83000000) (HopMHUpOBAaHHBIN CUTHAII, CM.

puc.10), Mo cyTr MOBTOPSET CUTHAI 66 () =sin(6-7) (cm. (15)). AHastoruaabIM 0Opa30M MOTYT

OBITh BBIJICTICHBI U IPYTHE CUTHAIIBI Ci (T), 1=12345, 7.
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Annomayusa. [lonyuenue mMukpobuanoHo2o 6enxka 0asi HCUBGOMHBIX MOdiCem Oblmb Pearu306aHo ¢
NOMOWLIO  PA3IUYHBIX — MEXHOAO2UU, OMAUYAIOWUXCA N0 IPPEKMUGHOCY,  IKOIOSUHHOCU U
00120CPOUHOCIMU 8PEMEHU HCUSHU HA DLIHKE, 68 MOM YUCIEe 8 C6A3U C 02PAHUYEHHOCMbIO pecypcos. B
Hacmosuem Uccie008anuu U3yieHa 603MONCHOCHb NOAYUEHUS UHBEPCHO20 CaXapa U3 OPegecHbvlX ONUIOK
MEMOOOM KAGUMAYUY, UCHONb3YS YAbMPA36YKOGYI0 AYEUKY, Hpu 9MoM Obliu NOIYYeHbl 00pasybl
2UOPOIUZAMOE C MACCOBOU O0Iell UHEEPMHBIX caxapos boiaee 30 % u 6 1a60pamopHeIX YCI08UAX NOKA3AHA
I PekmusHocmy UCNONIL30BAHUSA NOLYUEHHBIX CAXAPO8 Oisl NONYYEeHUs OUOMACCHL KOPMOBBIX OPOdAHCIHCel,
0b0caujeHHbIx OUOINEMEHMAMY, NPOOUOTNUKOM, NPEOUOMUKOM U OpyeumMu OUOI02UHeCKU AKMUBHbIMU
sewjecmeamu. B Kkauecmee 0CHO8bI NUMAMENbHOU CPeObl NpU NPOU3BOOCHEE KOPMOBO20 NPOMEUHa
UCCnedosanacy Cyxas CmaHOapmHuas NUMAamenbhas cpeoa 018 OpoACHCel, MOJIOUHAS Cbl8OPOMKA, CYXas
MONOUHAsA CbIGOPOMKA, nepmeam, cyxou nepmeam. Jlabopamopuvie OaHHble CEUOEMENbCNEYIOM, YMO
OanvHeliuue UCNBIMAHUS OOINCHbL DbIMb nepesedenbl Ha NPOU3B00CHBEHHbIU YPOBEHb, OOHAKO V3KUM
Mecmom  Onsl  peanu3ayuyu  MAaxKou MexHON02UU  AGIANOCL — OMCYMCMEUe  Npou3eoo0UmenbHozo,
IKONO2UHECKO20 U IPPEKMUEH020 MEMOOd NOJYYEHUS UHBEPMHOSO Caxapd U3 OpesecHuIX ONuloK. B
Kayecmee HAY4HOU HOGU3HBL pAbOmMbl — NPeOCMABNeHHAs IKONOSUUHAS THEXHONIO2UA KABGUMAYUOHHO20
npoyecca npu NOMOWU YCO8epuleHCmeosannol npomounol adeuxku 9-245 O00 «Hosomex-OKO (e.
Bonoeoa, Poccus), npu smom npouze00umenbHOCmy YibmpazgyKkoe02o 0060py008anus 8 makom ghopmame
Modcem Obimb N000OpaHa NOO KOHKPEMHYIO NPOU3B0OUMENbHOCHb TUHUU NepepadomKu MOIOYHOU
chlBOpOmMKU/MepMeama Nymém NapaiiebHo20 UCNONb308ANHUS HECKONbKUX NPOMOUHLIX sAueek. Taxum
00pa3oM, ¢ HOMOWDBIO NPEONONHCEHHOU MEXHON02UU, OOHOBPEMEHHO MO2YM DblNb PEUIeHbl IKON0SULECKUe
npooemsl, C8A3aHHbIE C HEOOUCHONILIOBAHUEM
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MOJIOYHO20 8MOPUHHO20 CHIPbL, NOLYHEHA IKOHMUUECKAsL 8b1200a OM NPUMEHEHUSL OPEBECHO-CIPYIHCEUHBIX
0MX0008 ¢ NOMOWbIO KON02UHecKou buomexronozuu. Ilpu smom eubkocms duomexHonoeull NO380sem
nOYYamb QYHKYUOHATbHBIL KOPMOBOU NPOOYKM OJisl CENbCKOXO3AUCIBEHHBIX HCUBOMHBIX C KOHKDEMHbIM
HAbOPOM OUOIOSUYECKU-AKMUBHBIX BEULECE, 8 YACHHOCIMU OUOIIEMEHMOS.

KiioueBble cjioBa: KOPMOBOW TMPOTEHH, YJIbTPAa3BYKOBash KAaBUTAIMS, MOJOYHAs CHIBOPOTKA,
OMOTEXHOJIOT U, DKOJIOTHsI

Masi murupoBanus: lonsnckas U. C., Boponaii JI. M., Kysueyosa O. b., Abaxymosa E. A.
Tonyyenue uneepmHo20 caxapa u3 yeunoao3vl 015 NOCIeOylouel €20 pepmenmayur KopMosbiMu
opoococamu  // Cospemennas — Hayka u  uuHosayuu. 2024. Ne 2 (46). C. 59-68.
https://doi.org/10.37493/2307-910X.2024.2.6

Baaronapuocru: asmopwt evipadcarom o6aaecodaprocms OO0 «Hosomex-OKO (e.

Bonozoa) 3a npedocmaenennoe ¥Y3-obopyoosanue

Abstract. Microbial protein for animals can be produced by using various technologies that differ in
efficiency, environmental friendliness and life on the market, including due to limited resources. The work
presents the study dedicated to the possibility of producing inverse sugar from sawdust by the cavitation
method using an ultrasonic cell. In the course of the research samples of hydrolysates with a mass fraction
of inverse sugars of more than 30% have been produced. The work also shows the effectiveness of using
the resulting sugars for developing feed yeast biomass enriched with bioelements, probiotic, prebiotic and
other biologically active substances. Dry standard nutrient medium for yeast, whey, dry whey, permeate,
dry permeate have been studied as the basis of the nutrient medium for the feed protein production.
Laboratory data suggests that further testing should be carried out at the production scale, but the problem
point for implementation of such technology has been a lack of a productive, environmentally friendly and
efficient method for producing inverse sugar from sawdust. The scientific novelty of the work is presented
by environmentally friendly technology of the cavitation process using an improved Ch-245 flow cell
(Novotekh-EKO LLC (Vologda, Russia)), while the productive capacity of ultrasonic equipment in this
format can be adjusted for the specific performance of the whey processing line /permeate by parallel use
of several flow cells. Thus, the proposed technology helps in simultaneous solving environmental problems
associated with underutilization of secondary dairy raw materials as well as in gaining economic benefits
from using wood chip waste. At the same time, the flexibility of biotechnologies makes it possible to develop
a functional feed product for farm animals with a specific set of biologically active substances, bioelements,
in particular.

Keywords: feed protein, ultrasonic cavitation, whey, biotechnology, ecology

For citation: Polyanskaya IS, Voropay LM, Kuznetsova OB, Abakumova EA. Production of invert
sugar from cellulose for subsequent fermentation with feeder yeast. Modern Science and Innovations.
2024;2(46):59-68.. https://doi.org/10.37493/2307-910X.2024.2.6
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Introduction. Qualitatively and quantitatively, protein for farm animals is one of the most
expensive items of expenditure, while at the same time being the most important lever for animal
productivity. Trends and technologies in the production and use of plant, fungal and microbial
proteins for animal feeding are the focus of domestic and world science [1, 2]. This has led to the
emergence of a fairly large number of innovations in this area, which are also associated with a
critical understanding of the use of natural resources in obtaining proteins using traditional and
alternative methods. The shortage of feed protein in the world is estimated at approximately 30
million tons/year, and in Russia — at 2.3 million tons/year. At the same time, there is a close
connection between the food industry, biomedicine and feed production, since the effective
conversion of feed proteins in the body of productive farm animals ultimately ensures the
necessary level of metabolism of humans as the main consumer of the final products obtained from
these animals [3].

Operating timber industry enterprises provide only 65% of wood processing. Of these,
unclaimed waste makes up from 30 to 50% of the total volume of raw materials used and
approaches 10 million m3 P* year. The subject area under study is a technology for obtaining
carbohydrate raw materials (inverse sugar) from waste from the wood processing industry
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(sawdust, shavings) for its subsequent use in the industrial biotechnology of microbial synthesis
of feed protein peptides, or individual essential amino acids, to solve several problems in a
complex, taking into account those specifically posed in the region tasks.

For example, simultaneous microbial conversion of secondary dairy raw materials and
carbohydrates from wood waste makes it possible to use consortia of the most important
microorganisms for specific animal species - probiotics - to increase biomass.

It is known that wood waste is a valuable natural raw material containing fractions of
polysaccharides, monosaccharides, lignin, ethers and mineral components. Therefore, the
introduction of new technologies for deep wood processing into production cycles is an urgent
problem.

One of the methods for deep processing of wood raw materials is hydrolytic technologies,
which result in the formation of wood hydrolysates containing soluble fractions of hexosans,
pentosans, lignin, essential oils and mineral impurities. The formation of alcohols, glycerol, acetic
acid, etc. also occurs. The by-products formed in this case cause a delay in the growth of some
strains of feed yeast and belongs to the group of chemical inhibitors [4, 5].

In this regard, the study of the influence of the chemical composition of ultrasonic extracts
of wood waste on the adaptation processes of feed yeast strains is relevant.

An analysis of sources on the topic, including a patent search, shows that in industry, to
obtain hydrolysates from wood waste, acid hydrolysis using solutions of sulfuric, hydrochloric and
nitric acids, and alkaline hydrolysis using solutions of sodium hydrosulfite and sodium hydroxide
are used. For example, acid hydrolysis of crushed fractions of wood waste in a solution of sulfuric
and hydrochloric acids at a pressure of 1.5-2.0 bar is widely used [6]. Shredded wood waste is
loaded into the reactor, a hot acid solution is added and boiled for 3 hours at a pressure of 1.5-2.0
bar. Next, the liquid mixture containing solid fractions is fractionated to separate extracts and
solids. The extract is distilled and neutralizers are introduced until a pH value of 6.0 is obtained.
Feeding yeast is grown on it. The disadvantage of the proposed method is the high consumption
of acids and the complexity of the technological cycle.

To eliminate these shortcomings, an improved acid method for the hydrolysis of wood
waste using a hydrochloric acid solution has been developed [7]. In order to activate hydrolysis
and extraction, the wood is crushed to a flour fraction, steamed in bunkers with steam to soften the
cellulose fibers, and a solution of hydrochloric acid with a concentration of 2.5 mol/l is added. The
mixture is stirred for 40 - 45 minutes at temperatures below 100 ° C and hydrated cellulose is
obtained, which is washed and fungal micelles are cultivated on it. The efficiency of sugar
extraction is 21-22%, however, hydrochloric acid causes corrosion fatigue of the equipment, the
process itself is lengthy, which is a significant drawback of this technology.

There is a known method for producing hydrolysates in alkaline media using a solution of
sodium hydrosulfite with a concentration of 0.5 — 5.0% when processing crushed birch waste [8].
Hydrolysis is carried out with constant stirring, maintaining a hydromodulus of 1:100 for 24 hours
at a temperature of 25-28 °C with the addition of microorganisms. Under these conditions,
enzymatic hydrolysis of cellulose occurs to form dextrins, which are extracted and the same type
of consortium of microorganisms is added to the extract. The result is solid protein supplements
and extracts that are added to animal feed. Lignin content is allowed up to 2.4%. However, this
technology is of limited use, as it requires expensive equipment and compliance with temperature
conditions and air humidity during storage and transportation of additives.

Currently, the integrated processing of plant waste - the technology of biotransformation
of cellulose-containing waste - has become widely used. The technology includes the stages of
treating sawdust with unipolar water, followed by the addition of acidic or alkaline solutions,
fractionating the mixture and isolating the solid fraction, which is cultivated with yeast strains and
fungal micelles. The disadvantage of this method is the high cost and high consumption of unipolar
water and reagents [9].
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In recent years, ultrasonic technologies have been used to activate hydrolysis and extraction
processes in technological cycles [10,11]. According to work [10], the use of ultrasound for pre-
treatment of lignocellulosic substrates in a heterogeneous environment leads to an increase in their
reactivity during bioconversion into sugars with the help of cellulolytic enzymes. The
disadvantage of the technology is the duration of ultrasonic activation with the simultaneous use
of enzymatic hydrolysis.

Ultrasonic technology for producing protein feed is known, which includes treating wood
with an alkali solution of 1-2% concentration while sonicating for 3 hours [12]. The activated mass
of sawdust is crushed in a mill to a size of 50-100 microns and microorganisms are introduced. A
significant disadvantage of this technology is the high consumption of sodium hydroxide and the
problem of recycling alkaline waste. Remaining alkali impurities in treated wood slow down the
growth of feed yeast strains.

Unlike known methods, the work proposes to use a sodium acetate solution with a
concentration of 0.005 mol/l, which provides a pH value of 8.0-8.5.

To achieve this goal, the following research questions are being solved: experimental
selection of environmentally friendly technological conditions for ultrasonic sonication of
different types of wood waste to obtain nutrient media for the production of feed protein; study of
the influence of the chemical composition of extracts on the adaptation processes of feed yeast
strains. The research empirical part reflects the search for solutions to these problems.

Materials and research methods. To solve the above problems and test the hypothesis of
the possibility of using our proposed production technology, the experiment was carried out
according to the following scheme: obtaining ultrasonic extracts from wood waste, cultivating
fodder yeast strains on a factory nutrient medium, transplanting them into the resulting extracts,
studying the influence of the chemical composition of nutrient media on yeast adaptation processes
by changing their growth rate.

When performing the experiment, gravimetric, titrimetric, spectrophotometric, ionometric
and biotechnological methods of analysis were used. An extract of sugary fractions of wood waste
is obtained from spruce and birch sawdust using a low-frequency ultrasonic contact-type reactor,
which ensures deep penetration of the solvent into the structure of wood particles and, due to
cavitation effects, causes an increase in temperature by 60-65°C, acidification of the environment,
and an increase in the rate of hydrolysis of wood components with their subsequent extraction. As
a solvent, in contrast to existing technologies, a weakly alkaline solution of sodium acetate was
used, during the hydrolysis of which the medium is alkalized to pH values of 8.0 - 8.5. The
preparation of wood waste (spruce and birch sawdust) was carried out according to the following
method: samples of sawdust were taken, placed in a container and a solution of sodium acetate
with a molar concentration of 0.005 mol/l was added, maintaining a hydromodulus of 1:10.
Subjected to ultrasonic sounding for 45 minutes and left after stopping sounding for 3 hours to
stabilize the system. After adaptation, the mixture was filtered and the extract was selected, which
is a nutrient medium for growing feed yeast. The solid residue of sawdust was further used as a
filler in the production of wood concrete.

To assess the content of reducing substances in the extracts, a method that complies with
the requirements of GOST 19222-84 was used. Toxicity of grown yeast strains and extract -
biotechnologically using the BIOLAT device. Ciliates were used as a standard when studying the
toxicity of media: if the toxicity index is T<0.4, the media is acceptable toxic; if 0.4<T<0.7 —the
environment is moderately toxic; T>0.7 — toxic environment.

The work design can be classified as a case study, which consists of an in-depth study of a
specific research problem.

Research results and their discussion. At the first stage of the work, ultrasonic extracts
were obtained for growing strains of feed yeast. The best results were obtained when using sawdust
stabilization in a sodium acetate solution. In this case, after fractionating the sawdust, they were
placed in an ultrasonic reactor, a solution of sodium acetate was added at a hydromodulus of 1:10,
and sonication was carried out for 45 minutes at a cavitation number of 800-1000. To increase the
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degree of extraction and hydrolysis of sugar fractions, stabilization was carried out in the same
solution of sodium acetate at a temperature of 30-350C. The conditions for obtaining a nutrient
medium from various wood wastes are presented in Table 1.

Table 1 — Conditions for obtaining hydrolysates

Column Number Column header Percentage of sugary
header sample substances
Temperature, °C Nu_mb_er pH Stabilization time,
cavitation hour.
1 85 800-900 8.2 1 19.8
Birch 2 98 900-1000 7.9 2 24.3
sawdust 3 98 800-900 7.9 3 35.8
4 90 800-900 7.9 4 35.9
5 85 800-900 8.4 1 15.5
Spruce 6 95 800-950 8.2 2 21.8
sawdust 7 95 800-950 8.2 3 29.8
8 95 850-950 8.2 4 29.9

Source: compiled by authors

The results indicate that the efficiency of extraction of sugar fractions depends on the type
of sawdust, stabilization time, and cavitation number. When using birch sawdust, the sugar content
in hydrolysates is always higher than the content of sugar fractions in hydrolysates obtained from
spruce sawdust. Probably, the resinous substances present in spruce sawdust interfere with the
processes of extraction and hydrolysis of polysaccharides due to the formation of internal plugs.
A relationship has also been established between sugar content and stabilization time after
ultrasonic sonication. The optimal time is three hours at a wood extract temperature of 35-40 °C,
which ensures a sugar content of up to 35.8% in birch sawdust hydrolysates and 29.8% in spruce
sawdust hydrolysates. A further increase in stabilization time does not cause a change in the sugar
content in the extracts. To confirm the completeness of extraction of sugar fractions from wood
waste, sawdust is re-treated in an ultrasonic reactor in a sodium acetate solution for 45 minutes.
After processing, sugars are not detected, which indicates complete extraction of sugar fractions
from wood after stabilization.

From the extracts obtained, samples No. 3 and 7 with a high content of sugar fractions and
pH values of 7.9 and 8.2 were selected, which are used as a nutrient medium for growing different
strains of feed yeast.

At the second stage of the experiment, 8 strains of feed yeast U248, U697, U815, U361,
U251, U192, U428, U731 are cultivated on a standard nutrient medium for 7 days in a thermostat
at a temperature of 300C. It was found that after 36-48 hours of cultivation, strains U815, U251,
U192, U428 die. In the first two days there is no increase in biomass. Therefore, the standard
culture medium is not adapted to these strains. To prove the impossibility of using ultrasonic
extracts for cultivating these strains of feed yeast, they were cultivated on the obtained wood
extracts. The experiment shows that the death of the four strains studied is observed within a day
and this excludes the possibility of their use.

The standard nutrient medium is most adapted for strains U248, U697, U361, U731, for
which an increase in their biomass is observed (Figure 1).
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Figure 1 — Change in the mass of yeast strains in the factory nutrient medium, % Horizontal - names
of feed yeast strains
Source: compiled by authors

At the next stage of the experiment, observations were made over the course of nine days
on the adaptation of different strains of feed yeast to the ultrasonic extract. Adaptation was
determined by changes in the concentration of sugars in the extracts and was calculated as %
relative to the initial concentration. The results are presented in Table 2.

Table 2. Determination of adaptation of feed yeast to ultrasonic extract of birch sawdust by changes
in sugar concentration

% change in the concentration of sugar fractions within 1-9 days
2 3 4 5 6 7 8 9
9.3 10.3 11.2 11.2 12.0 12.2 13.1 13.2
9.7 10.9 11.4 11.1 12.8 13.7 14.1 14.9
9.3 13.9 14.2 11.4 14.5 14.5 15.3 15.8

Source: compiled by the authors

The change in sugar concentration during cultivation of strain U361 after seven days is
12.2%. For strain U697, the concentration changes by 13.7%, and for strain U815 by 15%. A
sample of strain U248, which was adapted to a standard nutrient medium, dies after three days
when placed in an ultrasonic extract. Thus, the most adapted strain to the ultrasonic extract
obtained by sonicating birch sawdust is strain U815.

Research also shows that when cultivating a nutrient medium obtained from pine extracts,
strains U361, U697, U815, U248 die after 2-3 days.

Thus, the ultrasonic extract obtained from birch sawdust based on sodium acetate can be
used as a nutrient medium for growing strains of feed yeast U361, U687, U815.

Next, the toxicity of fodder yeast strains grown on an ultrasonic extract of birch sawdust
was determined. A sample of strain U697 has a toxicity index of 5.30 and belongs to the second
toxicity class - moderately toxic. For samples of strains U815, the toxicity index is 0.12; for strain
U361, the toxicity index is 0.30. Therefore, these two yeast strains are classified as toxicity class
1 and are acceptably toxic. They can be used as dietary supplements for animal feed.

Conclusion. Compared with predecessor studies, including with the participation of a
number of authors of this study [13], the presented study obtained new results to substantiate the
choice of environmentally friendly technological conditions for ultrasonic sonication of various
types of wood waste to obtain nutrient media for the production of feed protein. These new data
relate to the use of new adapted equipment (cavitation cell) to obtain sugary substances from
sawdust, as well as to the design of the preparation of wood waste, including the use of a solution
of sodium acetate with a concentration of 0.005 mol/l, which allows obtaining a higher yield of
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sugary substances, according to compared with prototype options using an ecological method,
while strains of feed yeast were found, with the help of which the protein obtained using ultrasonic
hydrolyzate of wood waste, as shown by the biological research method, has a low toxicity index.

In this case, the solid residue of sawdust is used as a filler in the production of wood
concrete. Thus, the investigated method of using ultrasonic extracts of wood waste to grow fodder
yeast is not only environmentally friendly and low-waste.

According to the results of the presented study on the selection of environmentally friendly
technological conditions for ultrasonic sonication of different types of wood waste to obtain
nutrient media for the production of feed protein:

1. The technological conditions for obtaining ultrasonic extracts from unclaimed birch and
spruce waste were selected experimentally.

2. To determine the adaptation of different strains of feed yeast U248, U697, U815, U361,
U251, U192, U428, U731, they were cultivated on a standard nutrient medium. Based on changes
in the concentrations of sugar fractions and pH values of the nutrient medium, features and
adaptations to the nutrient medium were studied. It was established that strains U251, U192, U428,
U731 are not adapted to the nutrient medium and die during cultivation.

3. When studying the processes of adaptation of feed yeast strains (U248, U697, U815,
U361) to ultrasonic extracts obtained from birch and spruce sawdust, it was found that strains
U697, U815, U361 are adapted to birch extracts and not adapted to extracts from pine sawdust.

4. It has been established by biological methods that when cultivating strains U815, U361,
the resulting protein belongs to the class of permissibly toxic and can be used for feed purposes
for farm animals.

5. The developed technology for cultivating strains of feed yeast on waste birch sawdust
can further reduce the environmental load on the environment if whey or permeate is used in the
nutrient medium.

The practical significance of the study lies in the development of laboratory tests with a
view to industrial scale production of microbial feed protein using sugary substances of sawdust.
In this study, the possibility of obtaining inverse sugar from sawdust by the cavitation method
using an ultrasonic cell was studied, samples of hydrolysates with a mass fraction of inverse sugars
of more than 30% were obtained, and the effectiveness of using the resulting sugars to obtain
biomass of fodder yeast enriched with bioelements was shown under laboratory conditions.
probiotic, prebiotic and other biologically active substances.

A patent was received for a method for producing a functional feed product for farm
animals, which uses cavitation treatment of sawdust [14].

Laboratory data indicates that testing must be transferred to the production level, which
becomes possible using a line of ultrasonic flow cells.
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Annomayusa. B pamkax OanHOU pabomvl C NOMOWDBIO Memood KEAHMOBO-XUMUUECKO20
Mooenuposanusi 6 monekyasaprom peoakmope 1Qmol ¢ ucnonvzosanuem npoepammer QChem nposedeno
K8AHMOBO-XUMUYECKOe — 0DO0CHOBAHUE  0002AWEeHUsl  MOJOYHbIX  NPOOYVKMOG  CeNeHCOOEPICAUUMU
HanopasmepHuiMu  cucmemamu. Keanmoso-xumuueckoe MoOenuposanue nposooOUioch NOCPEOCmeom
63AUMOOECIBUL AMOMA CeNeHa C PA3IUYHLIMU (QYHKYUOHATbHBIMU epynnamu  amunokuciom @ C-
MEPMUHATLHOM — YUACMKe K-Ka3euHa. B kawecmee  OCHOGHBIX — AHATUBUPYEMBIX — NAPAMEMPO8
paccmampueany pasHuyy ROJIHOU dHepeuu nociedosamenbHocmu amunokuciom 6 C-mepmunanbrom
yuacmke K-Kazeuna ¢ NOJHOU dHepauell 63aumMo0eticmeust amoma CeleHa ¢ OAHHOU MOAEKYIAPHOU
cmpykmypoui (AE), a maxoice xumuueckyro owcécmxocms (n). B pesynemame ycmauogneno, umo
o0bocaujeHue MOJIOYHBIX HPOOYKMOG CENeHCOOEPHCAUWUMU HAHOPAZMEPHBIMU CUCHEMAMU  SIGTSENCsL
sHepeemuyecku 8vi200ubiM (AE > 2399,650 kxkan/mons) u xumuuecku cmabunvuvivm (0,053 <n <0,070 3B),
a onmuManbHOU KoHueypayuel 83aumolericmeus snsemcs coedunenue amoma cenena ¢ C-
MEPMUHATLHBIM YHACMKOM K-KA3€UHA Yepe3 2UOPOKCUNbHYIO SDYNNY CEePUHA, CEA3AHHO20 NENnMUOHOU
c843b10 ¢ enymamunosol kuciomoti (AE = 2400,139 kxar/mons, n = 0,070 3B).

Ki1roueBble cj10Ba: ceiaeHcoaepKalie HAHOPa3MEPHbIE CUCTEMBbI, MOJIOYHBIN MIPOAYKT, K-Ka3€HH,
KBaHTOBO-XMMUYECKOE MOAEITUPOBAHUE, CEPUH
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Abstract. Within the framework of this work, a quantum chemical substantiation of the enrichment
of dairy products with selenium-containing nanoscale systems was carried out using the quantum chemical
modeling method in the IQmol molecular editor using the QChem program. Quantum chemical modeling
was carried out through the interaction of the selenium atom with various functional groups of amino acids
in the C-terminal region of the K-casein. The main parameters analyzed were the difference in the total
energy of the amino acid sequence in the C-terminal section of the K-casein with the total energy of the
interaction of the selenium atom with a given molecular structure (AE), as well as chemical rigidity (). As
a result, it was found that the enrichment of dairy products with selenium-containing nanoscale systems is
energetically advantageous (AE > 2399.650 kcal/mol) and chemically stable (0.053 <n < 0.070 eV), and
the optimal interaction configuration is the connection of a selenium atom with the C-terminal site of K-
casein through the hydroxyl group of serine bound by a peptide bond with glutamic acid (AE = 2400.139
kcal/mol, = 0.070 eV).

Keywords: selenium-containing nanoscale systems, dairy product, k-casein, quantum chemical
modeling, serine
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BBenenue. B Hacrosiiiee BpeMs IO HAXOMSTCS TMOJ NEUCTBHEM (DAKTOPOB, KOTOPHIE
MIPUBOJIAT K 00pa30BaHUIO0 CBOOOIHBIX PaJUKaIOB B KJIETKaX opranusma uenoseka [1, 2]. Ogaum
W3 CHEACTBUU CBOOOTHOPATUKAIBHOTO OKHCJICHHUS SIBJSETCS TOSBICHHUE OHKOJOTHYECKUX
3a0oneBaHnil. B CBsI3M ¢ 9TUM, OpraHu3M HYKJAeTCsl B JOMOJTHUTEIBHONW aHTHOKUCITUTEIBHON
3amute [3, 4].

DcceHIUaNIbHBI MUKPODJIEMEHT CEJIEH SIBJISIETCS M3BECTHBIM aHTHOKCHJIAHTOM M BXOAMT
B cocTaB (epMeHTa TIyTaTHOHIIEPOKCUIA3bI, KOTOpas WMHTHOMpyeT oOpa3oBaHHE CBOOOIHBIX
pagukanoB [5, 6]. OgHAaKO CTOMT OTMETUThH, YTO HaHOpa3MepHas Qopma cejeHa MPOSBIICT
aQHAJIOTUYHBIC CBOMCTBA W SBIsETCA Oojee MPEANMOUYTUTENbHOM, Onaromaps OoJiblei
OMOJIOCTYITHOCTH W HU3KOW TOKCHYHOCTH [7], a TakyKe MO3BOJSET yBEIUYUTh A((HEKTHBHOCTH
BCAChIBaHUS OPraHU3MOM JIAaHHOTO COEIMHEHMS], MOBBIIIAs IPH 3TOM (DepMEHTATUBHBIN YPOBEHB
3allUThl OPraHu3Ma OT OKHCIUTEIBLHOTO cTpecca [8-10].

CornacHo pexomenmanusm ['Y HU nutanus PAMH, cyrounslii ypoBEeHb NOTpPEOICHHS
cenena coctaniser 70 Mkr [11]. MOHUTOPHUHT COCTOSIHUA 3I0POBbS HACEJCHUS MTOKA3bIBAET, YTO
MpaKTUYECKH Ha Bced Tepputopuu PO HabmromaeTcs nedumut mqaHHOTO MHKpodjaemeHTa [12].
Bbonee 80 % nacenenust Poccuu obecriedeHsl cejeHoM HUKE ONTUMAIBHOTO YPOBHS OTpeOieHus
[13]. WcTouHMKOM ceneHa SIBISIOTCS pPa3IMYHbIE MPOJIYKTHl KUBOTHOTO U PACTUTEIHHOIO
MIPOUCXOXKACHUS — MsSICO, MOJIOKO, Kamu [14, 15]. OqHuM U3 akTyalbHBIX crIOCOO0B GOPBHOBI C
3TUM SIBJISIETCS OOOTAIlleHHEe CeNEHCOJIEPKAlMMH HaHOPa3MEPHBIMU CHCTEMaMU MPOAYKTOB
MUILEBON TPOMBILIUIEHHOCTH, B YACTHOCTH, MOJIOKAa M MOJIOUHBIX MPOAYKTOB [16, 17].

Takum o0Opa3om, B 1eNsAX MPOTHO3UPOBAHUS MEXAaHU3MOB B3aWMOICUCTBUS HAHOYACTHI]
celieHa C KOMIIOHEHTAaMH MOJIOYHOTO ChIpbs (MuIe/u1 kKazeuHa) [18], Obuto mpoBeneHO
KOMIIBIOTEPHOE KBAHTOBO-XUMHUYECKOE MOJIEITHPOBAHHE.

Marepuanbl U MeTOAbI HMCCACA0BAHUI. JKCIEPUMEHTAJbHAsE 4acTh. KBaHTOBO-
XUMHUYECKoe OOOCHOBaHHME OOOTalleHHs MOJOYHBIX MPOJYKTOB  CEJICHCOACPKALIIUMU
HaHOpPa3MEpPHbIMU CHUCTEMAaMH IMPOBOJUIIOCH € TIOMOLIBIO METOJAa KBAaHTOBO-XWUMHYECKOTO
MOJIEIMPOBAHUS, B paMKaX KOTOPOTO paccMaTpuBajoCh B3aUMOJEHCTBUE aroma CeJeHa ¢
pa3nMYHbBIMU  (DYHKIIMOHAJIBHBIMUA TPYINaMH B IOCJIEI0BATEIbHOCTH aMHHOKUCIOT (CEpHH,
[UIyTAMUHOBAs KHUCIOTa, W30JEHIIMH, BajWH, TIyTaMHWHOBas KucioTa, mpoinuH) B C-
TEPMUHAJIBLHOM y4YacTKe K-KazernHa. MoJenupoBaHUeE MPOBOAMIOCH B MOJIEKYISIPHOM PEAAKTOPE
IQmol. Pacuérsr mpoBomumick ¢ momomnipto mporpammbl QChem Ha oGopynoBaHuH IIEHTpa
obpabotku nmanubeix (Schneider Electricy ®I'AOY BO Cesepo-Kakasckoro ¢enepaabHOTo
yYHUBEpCcUTETa. B KauecTBe aHamM3MpyeMbIX JaHHBIX PACCMATPUBAIN 3HAUCHUS MTOJHOU SHEPTUU
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MoJIeKyIsipHOTO KoMiuiekca (E), sHepruit Beicieit 3acenénnoit (Enomo) u HuU3IIEH cBOOOHBIX
MOJIEKYJISIpHBIX opbutaneir (ELumo). Ha oOCHOBe MONYyYEeHHBIX JaHHBIX OBLIM PAacCUYUTAHBI
3HAYECHUsl Pa3HHIBI TOJHOW SHEPTHH IMOCIEeI0BATEIbHOCTH aMUHOKHCIOT B C-TepMHHAIBHOM
y4acTKe K-Ka3e€HHa C II0JIHOW dHEepruei B3auMOICHCTBHS aTOMa CeJIeHa C JAHHOW MOJIEKYJIApHOU
cTpykTypoil (AE), a Taxxe xumuueckas KECTKOCTb (77), XapaKTEpU3YIOLlas XUMUYECKYIO
CTaOMIILHOCTh COSAMHEHUS, paccUuThiBaeMas o ¢opmyse 1:

— ELumo—EHoMmo (1)
2
Pe3yabTaThl HecsieoBaHuii U UX 00cy:kaeHHe. B pe3ynbpraTe KBaHTOBO-XMMHUYECKOTO
000CHOBaHHS OOOTamIEHUs] MOJIOUYHBIX MPOJYKTOB CEJICHCOJEPKAIMMHI HAaHOPa3MEPHBIMHU
CHCTEMaMH C TMIOMOMIBIO METOJ[a KBAHTOBO-XUMHUYECKOTO MOJICIIMPOBAHUS TTOTyYSHBI KBAHTOBO-
XMUMHUYECKHE PACUYETHI, IPEJICTaBICHHbIE B Ta0nuue 1.

Taoauna 1 — Pe3yJibTaThl KBAHTOBO-XMMHYECKOr0 MOJeJIUPOBAHUSA B3aMO/IeiicTBUS aTOMA ceJieHa
(Y C-Tele/IHaJII)HI)IM y‘laCTKOM K-Ka3enHa
Table 1 — Results of quantum chemical modeling of the interaction of the selenium atom
with the C-terminal site of K-casein

MogekyasipHas B3aumojeiicTBue ¢ k- E, AE, Enowmo, Evumo, | M, 2B
cucremMa Ka3eMHOM KKaJI/MOJI | KKaJ/MoJ 3B 3B
b b
C-TepMUHAJBHBIH | — -2344,772 | — -0,179 -0,074 0,053
YYACTOK K-Ka3emHa
AtoMm cejiena + C- | Uepe3 rUIpOKCHIIbHYIO -4744911 2400,139 | -0,164 -0,025 0,070
TepMHUHAJTbHBIIH TPYIITy CEepUHa,

YYACTOK K-Ka3eMHa | CBA3aHHOI'O IENTHIHON
CBS3bI0 C NIYyTaMHHOBOM
KHCJIOTOU

UYepes oJ-kapOokcunbHyto | -4744,857 2400,085 | -0,178 -0,073 0,053
Irpynny  DIYTaMHUHOBOH
KHUCJIOTHI, CBSI3aHHOM
MENTUIHOM  CBA3BIO C
CEPUHOM U M30J1EULIMHOM
UYepes oJ-kapOokcunbHyto | -4744,422 2399,650 | -0,167 -0,062 0,053
rpynny  DIYTaMUHOBOH
KHCIIOTHI, CBsI3aHHOMU
NENTUAHON  CBI3BIO C
BaJITHOM U IPOIMHOM

Hcxons w3 anHanu3a MOJYYEHHBIX JaHHBIX MOYXKHO CJeNiaTh BBIBOJ, YTO OOOTalieHue
MOJIOYHBIX TPOJYKTOB CEJICHCOACP)KAIUMH HAHOPAa3MEPHBIMU CHUCTEMaMH TPUBOAMUT K
(hopMUPOBAHUIO SHEpPreTHYecku BbIrogHON (AE > 2399,650 kKkan/Monb) M XUMHUYECKU
crabmibHOM cucteMsl (0,053 <1 <0,070 3B).

OnTtumanbHOM KoHGUrypanueil B3auMOJCHCTBHS aroma ceineHa ¢ C-TepMHUHAIbHBIM
Y4aCTKOM K-Ka3eMHa SBJISETCS B3aMMOJICHCTBUE dYepe3 THAPOKCHIBHYIO TpYIIy CepuHa,
CBSI3aHHOTO TMENTUAHON CBS3bI0 C TIIYTAMUHOBOM KHCJOTOM, TaK Kak sBIAETCS HauOolee
sHepreTuvecku BoiroaHoM (AE = 2400,139 kkan/mMoib) u xumuuecku crabunsHO# (= 0,070 5B
MIPEBBIIIAET XUMUYECKYIO KECTKOCTh C-TepMUHAIBHBIM y4acTKOM K-kazeuHa 1 = 0,053 3B), uto
CBUJECTETHCTBYET O OOJbIIeH BEPOSTHOCTH (DOPMUPOBaAHMS B3aUMOJCHCTBHS aToMa ceneHa ¢ C-
TePMHUHAIBHBIM YYaCTKOM K-Ka3eMHa MMEHHO 4Yepe3 JaHHyl (yHKIHMOHAIbHYIO Tpymmy. Ha
pucyHkax 1, 2 npeactaBieHbl MOJIEIH MOJIEKYISPHBIX KOMITJIEKCOB C-TepMUHATBHOTO Y4acTKa K-
Ka3erMHa M B3aUMOJCHUCTBHs aroma ceineHa ¢ C-TepMUHAIbHBIM y4aCTKOM K-Ka3eWHa dYepes
TUAPOKCUIIBHYIO TPYIIY CEPHHA, CBA3aHHOTO MENTHIHON CBS3BI0 C TIIYTAMHHOBON KHCIOTOM,
MOJENU paclpepeNeHUs] NEKTPOHHON IJIOTHOCTA M MOJIENH BBICHIEH 3acel€HHON W HU3IIEH
cBOOOTHON MOJIEKYISAPHBIX OpOUTAJIEH.
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B r
Pucynok 1 — Pe3yabTaThl MoaenupoBanusi C-TepMHUHAJIBLHOI0 YYACTKA K-Ka3eHHA
a — MOJ€JIb MOJIEKYJISIPHOI'0 KOMILJIEKCA; 0— pacnpeaejieHue 3J'leKTp0HH0]7] IUIOTHOCTH; B — BbICIIIAsA
3ace1éHHAsA MOJIEKYJISIPHAsi OpONTANb; I — HU3LIAsi cBo0OAHAs1 MosleKyasapHas opoutans (LUMO)
Figure 1 — Simulation results of the C-terminal section of k-casein a — model of the molecular complex; b —
electron density distribution; ¢ — highest populated molecular orbital;
d — lowest free molecular orbital (LUMO)

Pl/lcyHOK 2 - Pe3y.l'll>TaTl>l MOJECJIUPOBAHUSA B3aPlMOI[eﬁCTBHﬂ aToMa ceJieHa ¢ C-Tele/ll-laJlBl-lblM Y4yacTKOM K-
Ka3enHa Yepe3 riIPOKCUJIBHYI0 I'PyIIy cepuHa, CBA3aHHOI'0 l'lel'lTl/l}:[l-loﬁ CBA3bBIO C l".]'lyTaMPlHOBOﬁ KHCJI0TOH
a — MoJIeJIb MOJICKYJISIPHOI'0 KOMILJIEKCA; 0-— pacnpeaejienue 3J'leKTp0HH0]71 IUVIOTHOCTH; B — BbICIIIAf
3acesIEHHAsl MOJIEKYJISIpHAsI OPOMTAJIBb; T — HU3IIAsI CBOOOIHAsI MOJIeKy asipHasi opoutais (LUMO)
Figure 2 — Results of modeling the interaction of the selenium atom with the C-terminal site of k-casein
through the hydroxyl group of serine bound by a peptide bond with glutamic acid a — model of the molecular
complex; b — electron density distribution; ¢ — the highest populated molecular orbital;

d — the lowest free molecular orbital (LUMO)

HpI/I BBaHMOﬂeﬁCTBHH aroMa cCe€JI€EHa C C-TepMI/IHaJ'IBHBIM Y4aCTKOM K-Ka3€huHa 4YCpe3
THAPOKCUJIIBHYIO TI'pyHIly CCpHHA, CBA3AHHOI'O HeHTI/I,[[Hoﬁ CBA3BIO C FHYTaMHHOBOﬁ KHCIIO TOU
Ha6J’IIO,[[aeTC$[ CMCHICHUC OTPULATCIIBHOTO 3apdaia C MOJICKYJIbI FHYTaMHHOBOﬁ KHCJIOTBI K CCPUHY.
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Taxoke HabmIOAaeTCs] M3MEHEHHE BBICHICH 3acelIEHHOM M HM3IIEH CBOOOIHON MOJEKYISAPHBIX
opbuTanel, 4To CBHAETEIBCTBYET O (POPMHPOBAHUU XUMHUYECKOTO B3aUMOJEHCTBHS MEXKIY
aToMoM cesieHa 1 C-TepMUHAIBHOTO yJacTKa K-Ka3eHuHa.

3akiawuenue. B pesynprate  pabOoTBl ¢ MOMOMIBIO  KBAHTOBO-XMMHYECKOTO
MOJEIUPOBaHUS ObLJI0O 0O0CHOBAHO IMOJIOKUTEIBHOE BIUSHUSA ITpoliecca 000raieHusl MOJIOYHBIX
IIPOJIYKTOB  CEJICHCOJEPKAlllUMK  HAHOPa3MEpHbIMM cucreMamu. Ilpu  B3aumoneilcTBUU
MOJIOYHOTO MpPOJYKTa C CEJIEHCOJEpKallMMH HAaHOPAa3MEPHBIMM CHCTEMaMU HaOJII0J1aeTCst
YMEHBILIEHUE IIOJIHOM D3HEPIMM MOJEKYISIPHOIO KOMILJIEKCA UM YBEJIUYEHHE XUMHYECKOU
KECTKOCTH, YTO CBHJIETEIBCTBYET O DHEPIreTHYECKOW BBHITOJIE M XUMHUYECKOW CTaOMIBHOCTH
JTAHHOTO B3aUMO/JICHCTBUS.
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Annomayus. B pabome nposedenvt uccnedosanus enusnus pH u memnepamypul na axmusnocms
hepmenmupIx npenapamos OpodicHcel U MOLOUYHOKUCTLIX OaKmeputi, 6bl0eIeHHbIX 6 Pe3yIbmame ux
PAaz0enbHO20 U COBMECMHO20 KYIbMUBUPOSAHUs. YCmanogieno, ymo onmumym Oetcmeus gepmenma
3asucum 8 nepeylo ouepedb om 6uda e2o npoodyyenma. B ciyuae pazdenvroeo Kymbmusupoeamus
MAKCUMATIbHASL AKMUBHOCIb OemMa-2aiakmo3suoas oposicoicell oviia ommevena oas euda K. lactis, komopas
¢ 4 paza npesvruana noxasamenv K. marxianus. Ipu wem ons wmammos K. lactis Y-1333 u K. lactis Y-
1339 6b1au viABNeHbI CXOJCUE pe3yibmambl U onmumym Oeticmeus npu pH 5,0 u memnepamype 60°C. B
IKCHEPUMEHMAX C MOJOYHOKUCTLIMU OAKMEPUIMU AKMUBHOCIb Oema-2anakmo3uoassl ayudo@puibHol
NnanouKu 6 2 npesoliuaia aKkmueHOCMb hepmenma mepmopuibHoco CMmpenmokokka, odradanra bonvuietl
YCMOUMUBOCMbIO K 0elicmeuio memMnepamyp U COXpaHsiia CmabuibHOCMb NPAKMUYecKu 60 8ceM
Oouanaszone pH. Maxcumanvnas axmusnocms naxkmasel LY.  acidophilus B 6viia evisenena npu
memnepamype 60°C u pH 5,0, a St. thermophilus B npu 40°C u pH 5,0. Kpome moeo, 6610 8bis161€H0, 4mo
COBMECTHOE  KYIbIMUBUPOGAHUE — OPOJICIHCEl U MOTOYHOKUCTBIX — MUKPOOP2SAHUIMOE — OKA3bléaem
NOA0NCUMENbHOE GNIUSHUE HA AKMUBHOCHb Dema-2anakmosudas. Makcumanbhas 1axmasnas akmusHOCb
K. marxianus Y-1333 + St. thermophilus B oxazanace na 45% 6onvwe, yem omoenvro K. marxianus Y-
1333 u npaxmuuecku 6 3 pasza npesvicuna akmuenocms St. thermophilus B. Haubonvwas akmusnocms (Ha
yposne 1,42 ME/cm®) 6vina nonyuena ons xombunayuu K. lactis Y-1333 + Lb. acidophilus B. B cryuae
bema-2anaxmosudas, NOIYUYEHHBIX 8 Pe3Vibmame COBMECHMHO20 KYIbMUSUPOSAHUST OPONCHCEl U B3KUX
KYZIbmyp MOJIOYHOKUCTBIX MUKPOOP2SAHUIMOB, ONMUMATbHBIMU YCIOBUAMU MOJICHO cuumams pH 5,0 u 60°C
ons couemanust kynomyp K. lactis Y-1333 + St. thermophilus B u K. lactis Y-1339 + St. thermophilus B, pH
7,075 u 60°C ona K. lactis Y-1333 + Lb. acidophilus B, pH 6,0~6,6 u 60°C npu ucnoavsosanuu
pepmenma K. marxianus Y-1338 + Lb. acidophilus B.

KiwueBble ciioBa: Oera-rajakTo3ujia3a, aKTUBHOCTh ()EpPMEHTa, ONTHMAJIbHBIC YCIIOBUS,
Lactobacillus acidophilus, Streptococcus thermophilus, Kluyveromyces marxianus, Kluyveromyces lactis

Jas uutupoBanus: [linax M. A., Pabyesa C. A., Jloovieun A. /., Kopuuenxo I1. U., Konsouna I1.
C. Onpeodenenue ONMUMATLHBIX YCIO0GUU Oelcmeus 6ema—2anakmosuoas npooyYenmos ¢ pasHbiMu
ceoticmeamu  //  Coepemennas Hayka u  unHogayuu. 2024. Ne 2 (46). C. 76-85.
https://doi.org/10.37493/2307-910X.2024.2.8

DuHAHCHPOBAHUE: PaOOMA GLINOIHEHA NPU PUHAHCO8OU noddepaicke Munucmepcmea HayKu u
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Ipasumenvcmea PO om 9 anpens 2010 2. Ne 218 na 6aze DI'AOY BO «Cesepo-Kaskasckuii ¢pedepanvhbiil
VHUBEpcumem»y.

Abstract. The synthesis of beta-galactosidase is observed in microorganisms of various taxonomic
groups, including some strains of yeast fungi and lactic acid bacteria. The present work considers the study
of optimal conditions of beta-galactosidase activity obtained as a result of separate and co-cultivation of
domestic yeast strains Kluyveromyces marxianus Y-1338, Kluyveromyces lactis Y-1333, Kluyveromyces
lactis Y-1339 and starter cultures Lactobacillus acidophilus, Streptococcus thermophilus. Studies of the
pH and temperature effect on the activity of yeast and lactic acid bacteria enzymes received as a result of
their separate and co-cultivation were carried out in the work. It has been established that the optimum of
the enzyme activity depends primarily on the type of its producer. In the case of separate cultivation, the
maximum activity of yeast beta-galactosidases was observed for the species K. lactis and was 4 times higher
than K. marxianus. Moreover, for the K. lactis Y-1333 and K. lactis Y-1339 strains, similar results and
optimal conditions were found at pH 5.0 and temperature 60°C. In experiments with lactic acid bacteria,
the activity of beta-galactosidase of acidophilic bacillus was twice higher than the thermophilic
streptococcus enzyme activity, had greater resistance to temperatures and stability over almost the entire
pH range. Maximum lactase activity of Lb. acidophilus B was observed at 60°C and pH 5.0, and St.
thermophilus B at 40° C and pH 5.0. It was found that the activity of combined enzymes of yeast and lactic
acid microorganisms was significantly higher than the activity of beta-galactosidase after their separate
cultivation. The maximum lactase activity of K. marxianus Y-1333 + St. thermophilus B was higher by 45%
than K. marxianus Y-1333 and almost 3 times higher than value of St. thermophilus B. The greatest activity
(~1.42 1U/cm®) was obtained for the combination of K. lactis Y-1333 + Lb. acidophilus B. In the case of
beta-galactosidases obtained by co-cultivation of yeast and viscous cultures of lactic acid microorganisms,
optimal conditions include pH 5.0 and 60°C for the combination of cultures K. lactis Y-1333 + St.
thermophilus B and K. lactis Y-1339 + St. thermophilus B, pH 7,0+7,5 and 60°C for K. lactis Y-1333 + Lb.
acidophilus B, pH 6,0+6,6 and 60°C using the enzyme K. marxianus Y-1338 + Lb. acidophilus B.

Keywords: beta-galactosidase, enzyme activity, optimal conditions, Lactobacillus acidophilus,
Streptococcus thermophilus, Kluyveromyces marxianus, Kluyveromyces lactis

For citation: Shpak MA, Ryabtseva SA, Lodygin AD, Kornienko PI, Kolyadina PS. Determination
of optimal conditions of action of beta-galactosidases of producers with different properties. Modern
Science and Innovations. 2024;2(46):76-85. (In Russ.). https://doi.org/10.37493/2307-910X.2024.2.8
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Beenenne. Peakium noj JgelictBueM (EpMEHTOB B YCIOBHUAX HPOMBIIIIEHHOTO
IIPOU3BOJICTBA MOTYT MIPOTEKATh B SKCTPEMAIBHBIX YCIOBUAX C TOUKH 3pEHUS TeMIieparypsl, pH,
IIPUCYTCTBUSL COJIEH, IOBEPXHOCTHO-aKTHBHBIX BELIECTB M OPraHUYECKUX PACTBOPUTEIEH.
[lepeuncrnennblie (hakTOphl OKa3bIBAIOT CYIIECTBEHHOE BIMSAHUE HA Y3PPEKTUBHOCTD (hepMEHTHBIX
IIPENapaToB, UMEHHO MO3TOMY C TEXHOJOTUYECKONH M AIKOHOMUYECKOW TOUKU 3PEHUS TaK Ba)KHO
o0ecreynTh X CTaOUIBHOCTb.

Ha aktuBHOCTP M CTaOWJIBHOCTH OeTa-rajiakTo3ujasbl ([-rajakTo3uja3bl) OKa3bIBaeT
BIMSIHUE Psifi PaKTOPOB: BUJ €€ MPOIYILIEHTa, COCTAB MUTATEIbHON Cpesibl, COCTOsSIHIE (epMeHTa
(MpUpOAHBINA, UMMOOUIN30BaHHBIH, PEKOMOWHAHTHBIHN ), KHHETUYECKHE BEIMUYNHBI, B TOM YHUCIIE,
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KOHLIEHTpallusl JIaKTO3bl B CyOCTpaTe, COJAEp)KaHME BOJAbI U IPUCYTCTBUE BO3MOKHBIX
MHTUOUTOPOB (TaJaKTO3BI/TIIOKO3bI). Cpelu MepedrcIeHHbIX MapaMeTpoB PEIIAONIyI0 POJIb B
aKTUBHOCTH M CTaOMJIBHOCTH (epMeHTa UrpatoT PH u Temmeparypa, KOTOpbIE ONPENENsioT He
TOJBKO €ro MPUTOJHOCTH ISl MPOMBIIUICHHOTO NMPUMEHEHHS, HO U BO3MOXHOCTh y4acTHUsl B
CUHTe3e Ju- U onurocaxapusoB [1]. OT onTUMaIBHOTO Ui aKTUBHOCTH OeTa-TajJakTO3Waa3bl
3HaueHus pH 3aBucuT BbIOOD cyOcTpaTa 1715 IpOBEIeHUS peakiuu ¢ e€ yuactueM. Tak, Hanpumep,
(hepMEHTBI, TIPOSBIISAIONINE MAKCHMAIIbHYIO aKTUBHOCTH TIpH pH < 7, MOT'YT OBITh MCIIOJIE30BaHBI
JUTSl TUJIPOJIN3A JIAKTO3bI B (PEPMEHTHPOBAHHBIX MOJIOYHBIX IIPOIYKTaX U TBOPOKHOU CHIBOPOTKE,
a TpU HEUTpalIbHBIX 3HAaYeHUsAX pH mMoOAXOASAT UIsi MPUMEHEHHS B MOJIOKE M IOJCBIPHOM
CBIBOPOTKE [2].

Cpemn mponyleHTOB OeTa-TajJakTo3uAa3bl HauOOJbIIee PACIPOCTPAHECHHE MOIYUHIIH
NpU3HAHHBIE Oe3omacHbIMU JIpoxkku poaa Kluyveromyces u MoJIOYHOKHCIBIE OakTepHH,
CTaOMJIBHOCTD M ONTUMYM JAEUCTBUS KOTOPBIX ONPEIENseTCs BUAOM IpoJyleHTa (pepMeHTa, a
TaK)K€ B 3HAUMTEJBHOMN CTENEHU 3aBHCHUT OT mokazareneil pH u temnepatypsl. Cuuraercs, 4To
JPOAOKEBBIE M OaKTepHaIbHble OeTa-rajlakTO31/1a3bl MPOSBIIAIOT Hanbojee BHICOKYIO aKTUBHOCTh
B nuanazone pH 6,0+7,5 u temneparype (30-60) °C, mpuuem ontuMyMm JeHCTBUS (epMeHTa
OTIpeieNIsIeTCs B MEPBYIO OUYepeib BUIOM €ro MmpojyienTa [3-7].

B uccnenoBanusix, mpoBeIEHHBIX paHee, YCTAaHOBJIEHO, YTO UCTIOJIb30BAaHUE ABYXATAITHOTO
COBMECTHOTO  KYJbTUBHUPOBAHHS JIAKTO30COPAKMBAIOIIUX  JPOAOKEH U TePMOQHIbHBIX
MOJIOYHOKHUCIIBIX OaKTEpUIl MO3BOJISET MOBBICUTH IPPEKTUBHOCTH JaIbHEHIIIETO aBTOIN3a KJIETOK
W BBIJCNICHHs OeTa-Tajakto3uaasbl  [8]. OTo OOBSCHAETCS HAKOIUIEHHEM B  Cpele
KYJIbTUBHUPOBAHUS 3TUJIOBOIO CHOHpPTAa M JPYTHX HPOAYKTOB MeTaboIM3Ma MOJOYHOKHCIIBIX
OakTepuil M JpPOXIKEH, KOTOphlE MOTYT CIOCOOCTBOBaTh IepMeadMiIM3alui  KIETOK,
MHTEHCU(UKALMU UX Pa3pyLICHUs U MOJIy4EHUIO 0oJjiee aKTUBHOTO (PEPMEHTHOTrO Ipemnapara.
OpHako JaHHbIE IO ONTUMAJBHBIM YCIOBUSM JACUCTBUS TaKOTO (PepMEHTa OTCYTCTBYIOT.

B cBs3u ¢ 3TMM 3anaveit qaHHO# paboThI OBLIO MCCieI0OBaHKEe BIUSHUS pH 1 TemmiepaTypbl
Ha AaKTHUBHOCTb (DEPMEHTHBIX MPENaparoB, IOJIYYEHHbIX B pe3ylbTaTe pa3leibHOTO U
COBMECTHOTO KYJbTUBUPOBAHUS IPOAOKEH U TEPMODUIBHBIX MOJIOUHOKUCIBIX OaKTEPHIA.

Marepuajbl M1 MeTOAbI MCCeA0BaHUIl. B kauecTBe MpoaylieHTOB OeTa-TallakTo3uaa3
ObLTH BBIOpAHBI MITAMMBI JITAaKTO30COpaskuBaromux apoxokein Kluyveromyces lactis BKM Y-1333
u Y-1339, Kluyveromyces marxianus Y-1338 (Bcepoccuiickast KOJUIEKIIUS MHKPOOPTaHH3MOB, T.
[Tymwao), a takke Bs3kue mrammbl Lactobacillus acidophilus (BK-Yrimu-AB, ontumanbHast
temneparypa 37-38°C) wu  Streptococcus thermophilus (BK-Yrnuu-TB, ontumanbHas
temneparypa 40-45°C) mpoumsBoactBa DIYII  «DOkcnepuMeHntanbHass — Ouodadbpukay
Poccenbxozakagemun, r. Yrauwd. g HOTydeHHs cpeibl KyJIbTUBUPOBAHUSA MPOIYLEHTOB
WCIIOJIb30BAJIM  CHIBOPOTOYHBIA TpoaykT cyxou (mepmear) (ITAO Monounbii koMOWHAT
«Boponexckuit» ¢unman «KamnaueeBckuil cbIp3aBoa») ¢ MaccoBoil monei Biaru 1,38%, Genka
3,44%., 30751 4,1%, pH BoccTaHOBIEHHOTO poAyKTa 6,5.

Jlis  moiyueHusT HEOUHMIICHHBIX (EPMEHTHBIX MpernapaToB Ha IMEPBOM  JTare
KYJIbTUBHPOBAHUE BHIOPAHHBIX MPOIYLIEHTOB MMPOBOIMIN Pa3ieibHO. [Ipoxiku aKTHBU3UPOBAIH
IyTeM TIepeceBa M3 KOJUICKIHMOHHBIX KYIbTYp Ha IUIOTHYIO MNUTaTesnbHylo cpeay Calypo
(CKoILIeHHBIH arap) U MHKyOaluu B TedeHue 24 4 npu ontuMaibHoi TemmepaTtype 30°C, mocie
4Yero rOoTOBUJIM CYCIEH3UIO KIETOK B ¢ocdarHoM Oydepe ¢ onTtuyeckoil miaoTHOCTbIO Dago =
(0,15+0,02). Jlanee 1 cM® momyueHHOM CycreH3UHM BHOCUIM B KOHHYECKYIO Konby co 150 cm®
CTEpUJIM30BAaHHOIO BOCCTAHOBJIEHHOrO Y d-mepmeara ¢ MacCOBOM J0JeH cyxux BemecTs 6,5%,
THIATENILHO TIEPEMEIINBAIA U UHKYOHPOBAIM B YCIOBHUSX adpallH B HICHKep-UHKyOaTope MpH
temnepatype 30°C u nepememmuBanuu npu 100 o6/MuH B TedyeHue 24 4 sl HAKOIUICHHS
OMOMAacCCHI.

AKTUBM3AIIMIO MOJIOYHOKHCIBIX OakTepHil MPOBOIWIM B OOE3KUPEHHOM MOJIOKE B
TeueHue 24 4 npu ONTUMAJIbHOM Temneparype, nocie 4yero 5% mnoiay4eHHOM 3aKBacCKi BHOCUIIU B
CTepUJIN30BaHHBIN BOCCTAHOBIICHHBIN IIepMeaT, TIIATEILHO MepeMeNTnBaIi 1 MHKYOUpOBaIIU PU
OTNTUMATFHOU TEMIEpaType B TeueHue 24 4 i1 HaKOTUICHUS OMOMACCHI.

Ha BTOopom 3Tane npoBoAnIv COBMECTHOE KYJIbTUBHUPOBAHUE APOXIKEU M MOJIOYHOKHUCIIBIX
Oaxtepuit. ns aToro pepMeHTHPOBAHHBIN APOXKIKAMU TIepMeaT CMENINBAIN B COOTHOIIEHUH 1:1
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¢ mepmearoMm, (pepMEHTHPOBAHHBIM MOJIOYHOKHCIBIMU MHUKPOOPTraHM3MaMHt, OJTY4EHHYI0 CMECh
BBIJIEP)KUBAIM B aHAOPOOHBIX YCIOBHIX B MHKYOATOpE C YIIIEKHCIONW Cpelol MpH TeMIeparype
30°C, xonnentpanuu CO2 6% B TeueHue 24 4 Ui JTOTIOTHUTEILHOTO HAKOIUICHHS OMOMAcCChI
KYJIBTYp U MPOAYKTOB MX MeTabonu3Ma. J[jisi MHaKTUBAIMK KJIETOK M TMOJYYSHHsI HEOUHIIICHHBIX
(epMEHTHBIX TIPErapaToB MOJyYCHHBIC 00PA3IIbl MOIBEPraiu TEIUIOBOH 00padoTke pu 50°C B
TeueHue 24 4, Mocje 4ero MpoBOJUIIN UX OXJaxaAeHue 10 Temneparypbl 22°C u uccieqoBaHue
BIMSHHUS pa3jMyHbIX 3HaueHWd pH W Temmeparypsl Ha aKTUBHOCTh TMOJy4eHHOUW Oera-
raJlaKTO3M/1a3bl.

AKTHBHOCTB O€Ta-rajlakTo31/1a3 ONPEIeISITH OOMIETIPHHITHIM METOZIOM C O-HUTPO(DEHHII-
B-D-ramakronupaHo3ugoM, OCHOBAaHHOM Ha W3MEPEHHMHM HHTEHCHBHOCTH OKPAacKH O-
HUTpo(eHona, oOpasyrolerocs Mpu THAPOIU3e OeTa-rajlakTo3ua30il  CHUHTETUYECKOTO
cybocrpata o-uutpodenun-B-D-ranakronupanosuna (o-H®I') [9]. K 50 mxn pactBopa Oera-
raJakTO3UAas3sl (CYCTeH3Us C JA€3MHTErpPUPOBAHHBIME KJIeTKaMu) 100apisimm 2 cM° 1,25 MM
pactBopa o-H®I" B 6ydepe (50MM KH2PO4, pH 6,6-6,8), cmech nHKyOHMpOBaiiv pu TeMIIepaType
(38+2)°C B Teyenme 5 muH. Peakmmio ocranHasmmBanm jpo6asnemeM 0,5 cm® 1M pacTtBOpa
Na>COs. OOpasyromuiics B XOJ€ PEaKIUU O-HUTPOPEHOT HMMEET KENThIH mBer. M3mepeHwue
ONTUYECKOH MIOTHOCTH MOJY4YE€HHOH IPOOBI TPOBOAMIIM NPHU AJTUHE BOJHBI 420 HM. AKTUBHOCTh

OeTa-rajJakTo3uaa3sl A pacCCUMTHIBAIN MO (GOpMYIIE:
DV
= , 1)
et Vp
rae D — ontuueckas miaoTHOCTH pactBopa mpH 420 HM; € — KO3 (HULIHUEHT MOJEKYIIPHOM
SKCTUHKLUUU O-HUTpodeHomna, J/MMoib-cM (e=4,5); t — Bpems uHKyOauuu, MuH; V — 00beM
peaKImonHo# cMecH, cM>; Vi — 006eM (hepMEHTHOTO TIpernapara, cy-.
OKCIEpPUMEHTBI MPOBOAWIM B TPEX-IISATH MOBTOPHOCTAX, A7 0OpabOTKU pe3yiabTaToB
WCIIOJIb30BAJIM CTaHIAPTHBIE METOIbI CTATUCTUYECKON 00paboTku u mporpammy Microsoft Office
Excel.

Pe3yabTarsl ncciaenoBanuii u ux oocy:xknenue. Pezynbrarsl Bausiaus pH u TeMiiepatypsl
Ha aKTUBHOCTH Oera-ramakro3uaas K. lactis Y-1333 u St. thermophilus B mocie ux pa3aeabHOTO
U COBMECTHOTO KyJIbTUBHPOBAHHS MpeACTaBlieHbl Ha auarpammax (pucyHok 1). IlomydenHbie
pe3yNbTaThl MO3BOJISIIOT TOBOPUTH O TOM, YTO OeTa-TajakTo3uja3a BS3KOr0 TEepMO(UIBLHOTO
CTPENTOKOKKA IMOKa3aja JAOCTATOYHO HU3KYI0 aKTMBHOCTb, MAaKCHUMaJbHOE €€ 3HaueHHe ObLIO
nonydeno npu pH 5,0 u temneparype 40°C u coctamio (0,26+0,01) ME/cm®. JlanbHeiinree
MOBBILIEHUE TEMIIepaTypbl MpH ToM ke pH mpuBeno K CHIKEHHIO aKTHUBHOCTH (hepMeHTa H,
BEPOSTHO, €r0 MHAKTUBAIIMH. AKTUBHOCTH OeTa-TaiakTo3uaa3bl npu pH 6,0 1 7,5 6b11a mpuMepHO
OJMHAKOBOM, focTuras makcumyma rpu 50°C, Ho cHuxanace B 1,5-2 paza npu temneparype 60°C.

AxtuBHOCTH Oeta-rayakto3uaasbl K. lactis Y-1333 Oblna BbIle, IO CpaBHEHHIO ¢ St.
thermophilus B, onnHako, ocraBamach HEBBICOKOW M JIOCTUrala MaKCHMaJIbHOTO 3HAYECHHUS
(0,42+0,02) ME/cm® npu pH 5,0 u Temnepatype 60°C. JlanHbIH (GaKT MOKHO OOBACHUTH TEM, UTO
KJIETKA MOJIOYHOKHCIBIX OakTepuid, 00nazas MEHBIIMM pa3MepoM, CJIOXKHee, YeM IPOXIKH,
MOAJAIOTCS  pa3pylICHUI0 M, KaK CIEACTBHE, BBICBOOOXKICHHIO (epMEeHTa B cpeay
kynbTuBupoBanus [10]. B uenom nHezaBucumo ot pH mpu 60°C depmeHT mposBisii OONBIIYIO
aKTUBHOCTb, YEM IPHU OCTAJBHBIX TEMIIEPATYPHBIX PEKUMAX.

AKTHUBHOCTBH O€Ta-TralakKTO3U/Ia3bl, TIOJYYEHHON B X0J/I€ COBMECTHOTO KyJIbTHBHUPOBAHUS
St. thermophilus B u K. marxianus Y-1333 Oblia cymiecTBeHHO BbIIIE, 4eM (GepMEeHTa MOCIe UX
pasnenbHOl pepmeHTanmu. Tak, HampUMep, MaKCUMallbHAsE aKTUBHOCTH OeTa-TanakTo3uaas3sl St.
thermophilus + K. marxianus Y-1333 oka3anace Ha 45% 6oublie, uem otaensrao K. marxianus Y-
1333 u mpaktuuecku B 3 pasa npeBbicuiia aktuBHOCTH St. thermophilus. lannoe HaGmoneHue
MOXHO OOBSCHHTH TEM, YTO BbIAeNeHHE crupra apoxokamu K. marxianus Y-1333 B xoxe
JBYXCTaIMIHOM (pepMEHTAIINK 3aITyCKaeT MPOIEecC aBTOJM3a KIIeToK Bs3koro St. thermophilus u
cnocoOcTByer  0Oojee  A(PPEeKTUBHOMY  BBIJCIEHUIO  Oe€Ta-rajJlakTo3uAa3bl B Cpedy
KyJIbTUBHpPOBaHUS. ONTUMAaTbHBIMU YCIOBUSIMHE IS AEUCTBHSI TAKOTO (DepPMEHTA MOYKHO CUUTAThH
pH 5,0 u remneparypy 60°C.
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Pucynoxk 1 — 3aBucumocTh akTUBHOCTH OeTa-rajgakro3uaas K. lactis Y-1333 u St. thermophilus B mocJie nx
Pa3a€JbHOro 1 COBMECTHOI0 KyJIbTUBHPOBAHUSA OT pH H TeMIiepaTypbl
Fidure 1 — Dependence of beta-galactosidase activity of K. lactis Y-1333 and St. thermophilus after their
separate and co-cultivation on pH and temperature
Wctounuk: cocraBieHo aBTOpaMu
Source: compiled by authors

Pesynbratel Biusaus pH u TeMepatypbl Ha akTUBHOCTh OeTa-ranakrosuaas K. lactis Y-

1339 u St. thermophilus B mociie pa3iensHOro0 U COBMECTHOTO KYJIbTUBUPOBAHHMS TIPEICTABICHBI
Ha AuarpaMmax (pUCyHOK 2).
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Pucynok 2 — 3aBucuMocTh akTUBHOCTH OeTa-rajakro3uaas K. lactis Y-1339 u St. thermophilus B mocJie ux
Pa3a€JbHOro 1 COBMECTHOI0 KyJIbTUBHPOBAaHUA OT pH H TeMIiepaTypbl.
Figure 2 — Dependence of beta-galactosidase activity of K. lactis Y-1339 and St. thermophilus after their
separate and co-cultivation on pH and temperature
Wctounuk: cocraBiieHO aBTOpaMu
Source: compiled by authors

Ins oboux mrammoB K. lactis Y-1339 u Y-1333 akTuBHOCTH O€Ta-rajakTo3uasbl
Haxoaunack B mpenenax 0,06+0,44 ME/cM3. B ciyusae K. lactis Y-1339, Taxke, kak U npu
ucnons3oBanuu K. lactis Y-1333, onTuManbHbIMEA YCITOBHSIMHU JUISE TIOJYYCHUST MaKCHMAIbHOTO
eé 3nauenus (0,42+0,44 ME/cm®) cramu pH 5,0 u Temneparypa 60°C. CreayeT Takke OTMETHTS,
yro npu 3HaueHusx pH 5,5+7,0 u noseimiennu tremnepatypsl A0 40°C, HaOm01a10Ch CHUKEHHE
aKTUBHOCTH OeTa-TallakTO3Wa3bl, OJHAKO JaibHElliee yBenuueHue Ttemieparypbl g0 50°C
npuBoamwio kK €€ pocry. Ilpu pH 5,0 u 7,5 BbIsABIeHa mpsMas 3aBUCHMOCTb. YE€M BBIIIE
TeMIlepatypa, TeM BbllIe (hepMEeHTaTHBHAs aKTHUBHOCTh. Tak, Hampumep, B oOpasuax ¢ pH 5,0
yBenuueHne temmeparypel ¢ 30°C go 40°C cmocoOGCTBOBallo POCTY AaKTUBHOCTH Oerta-
ranakro3uaasbl Ha 8%, ¢ 30°C no 50°C Ha 66% u ¢ 30°C no 60°C npakTruyecku B 3 pasa.

Bera-ranakro3umasa, mojgyuyeHHas B pe3y/bTaTe COBMECTHOTO KyabTuBHpoBanus K. lactis
Y-1339 u Bsskoro St. thermophilus, oGmamgana ontumymom neiictBus npu pH 5,055 u
temneparype 50°C. Jlnsa Bcero nmanazona pH oTmeueHa cxoskas 3aKOHOMEpPHOCTb: CHI)KEHHE
dbepmentatuBHOM akTuBHOCTU Tipu 40°C m mocnenyromee €€ yBETUYCHHUE TPHU TMOBBIIMICHUU
temmepaTypsl 10 50°C. CpaBHuBas Oera-ranakro3unassl K. lactis Y-1339 + St. thermophilus B u
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K. lactis Y-1333 + St. thermophilus B MOXHO OTMETUTH CXOXXKHE TOKa3aTeld aKTHMBHOCTH W
OJMHAKOBBIM ONTUMYM UX ACHCTBUS.

Pesynbratel BrnusiHuss pH W Temmeparypsl Ha AaKTHBHOCTh Oera-rajmakrosumas Lb.
acidophilus B u K. lactis Y-1333 nocne pa3nenbHOTO M COBMECTHOTO KYJIBTHBHPOBAHHUSI
MPEACTABJICHBI HA JuarpaMmax (pUCyHoOK 3).
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Pucynox 3 — 3aBucumMocTh akTUBHOCTH OeTa-rajakro3uaas K. lactis Y-1333 u Lb. acidophilus B mocae ux
Pa3a€JbHOro H COBMECTHOI0 KyJIbTUBHPOBAHUA OT pH H TeMIiepaTypbl.
Figure 3 — Dependence of beta-galactosidase activity of K. lactis Y-1333 and Lb. acidophilus B after their
separate and co-cultivation on pH and temperature.
Wctounnk: cocraBiieHo aBTOpaMu
Source: compiled by authors

AHanu3 TOJYYEeHHBIX pe3yJlIbTaTOB IO3BOJIAET CJeNIaTh BBIBOJ O TOM, 4YTO Cpelu
HCCIIETOBAaHHBIX MOJIOYHOKHUCIBIX OakTepuil HaOONbINeH aKTUBHOCThIO oOnagana Oeta-
rajiaktosujasa Bs3KoM anuaopuiabHONW manoyku. MakcumanbHoe e€ 3Hauyenue (0,69+0,02)
ME/cm?® 6b110 nostydeno 1ipu pH 5,0, Temnepatype 60°C 1 HpeBbIIIAT0 HaGOIbIIYIO AKTUBHOCTh
depmenta Bs3koro TepmoduibHOro crpentokokka (0,26+0,01) ME/cM® npaktuuecku B 3 paza. B
ciyyae Oera-ranakro3uaasbl Lb. acidophilus wabmoganack mpsiMasi 3aBUCHMOCTB: Y€M BBIIIE
TemmepaTypa, TeMm 0oJiblie e€ akTUBHOCTh He3aBUCUMO OT 3HaueHus pH. Mckmouenne coctaBui
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JUIIB OMBIT co 3HadeHueM pH 5,0 u tremneparypoii 30°C, akTHBHOCTB (hepMeHTa Oblia JIUIIb Ha
5% uunxe, ueM nipu 60°C.

[Toxosxast 3aBUCUMOCTH Obll1a 0OHapy)XeHa U B cilydae OeTa-ranakTo3uiasbl, MOITydeHHON
nocie coBMectHoro KyibruBupoBanusi K. lactis Y-1333 u Lb. acidophilus B. Tlpaktudecku BO
BceM nuanasoHe pH moBbIlIeHHE TeMmepaTypbl CIIOCOOCTBOBAJIO YBEIHMUYCHHUIO AKTHBHOCTH
dbepmenta. MakcuMaibpHOe € 3HaueHue Habmomanock npu pH 7,0 +7,5 u Temmneparype 60°C.
Opnnako npu 3To# xe Temnepatype, Ho pH 5,0+6,6 akTHBHOCTD OeTa-rajJakTo3u1a3bl OCTaBaIaCh
BBICOKOHM M Obuta juiib Ha 18 % Hmke makcumyma. Temmneparypa S0°C obecrnieunia IprUMEPHO
OJIMHAKOBEIH ypoBeHb akTHBHOCTH (epmenTa 0,8+0,9 ME/cM®, KOTOpBIi HE3HAUNTEIBHO 3aBUCE
oT 3HaueHus pH, pacxoxaeHue B JaHHBIX HE mpeBblaio 13%.

PesynbraTel BnusiHus pH 1 TemMIiepaTypbl Ha aKTUBHOCTB OeTa-Tanakto3uaas K. marxianus
Y-1338 u Lb. acidophilus B mocne wux pa3fenbHOrO M COBMECTHOTO KYJIBTHBHPOBAHHSI
MPEACTABJICHBI HAa quarpaMmax (pUCyHOK 4).

[Tomy4deHHbIe TaHHBIE TTO3BOJISIIOT TOBOPHTH O TOM, YTO CPEIU HUCCIIEAOBAHHBIX ITAMMOB
JPOJKOKEH HaMMEHbBIIEH aKTHBHOCTBIO 00Jaaana Oera-ragakro3uaasa K. marxianus Y-1338, npu
4eM MaKCHMallbHOE €€ 3HaueHHe Haxoauinoch Ha ypoBHe (0,114+0,01) ME/cm® 1 6b110 MOJTYyYEHO
npu HeWrtpaneHOM 3HadeHuu pH 7,0 +7.5 m temneparype 60°C. MuHuManbHasi aKTUBHOCTH
Habmonanack B obnactu moHmkeHHoro pH 5,0+6,0, u He mpessmrana (0,07+0,01) ME/cm.
AKTHBHOCTh (pepMEHTa MOCiIe COBMECTHOTrO KynbTHBHpoBaHus K. marxianus Y-1338 u Lb.
acidophilus B 0Obl1a mpakTiuecku B 8 pas BbIllle, ueM OeTa-ralakTO3H1a3bl OTACIBHO JIPOXOKEH 1
MIPOAEMOHCTPUPOBAJIa ONTUMYM JiericTBHs nipu Temiiepatype 60°C u pH 6,0 + 6,6.

K. marxianus Y-1338
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Pucynoxk 4 — 3aBucumMocTh aKTUBHOCTH OeTa-rajgakro3uaas K. marxianus Y-1338 u Lb. acidophilus B mocue
HX Pa3/ieJIbHOI0 U COBMECTHOI0 KyJ1bTUBMpPoBaHus oT pH u Temneparypsl.
Figure 4 — Dependence of beta-galactosidase activity of K. marxianus Y-1338 and Lb. acidophilus B after their
separate and co-cultivation on pH and temperature.
Wctounnk: cocraBieHo aBTOpaMU
Source: compiled by authors

3akaouenue. Takum 06pa30M, MOJIYYCHHBIC PE3YJIbTAThI TOATBCPKAAOT UMCIOIIYIOCA B
JIMTCPATYPHBIX HUCTOYHHKAX I/IH(I)OpMaI_II/IIO O TOM, YTO Ha AKTHBHOCTb U CTaOUIBLHOCTh OcTa-
rajlakTo3uJa3bl OKa3bIBaIOT BJIMSHHE: €€ NpOAYLCHT, aKTHUBHAA KHCJIOTHOCTb U TEMIICpATYypa.
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Ycranosieno, uro ¢epment Lb. acidophilus B mposBisin MakcuManbHYHO aKTHBHOCTH TPH
temrepatype 60°C u pH 5,0, a Gera-ramakrosumaza St. thermophilus B npu 40°C u pH 5,0.
AKTHBHOCTBH JIaKTa3bl BS3KOM anmao(uiIbHON Majoykd B 2 pasa MpeBHIIIaja aKTUBHOCTD
(depMeHTa BS3KOTO TEPMO(UIBLHOTO CTPENTOKOKKA, oOjanana Oojblleil yCTOWYMBOCTBIO K
JEWCTBUIO TEMIIEPATyp M COXpaHsia CTaOMILHOCTh MPAaKTUUYECKU BO BceM auamnaszone pH. Cpenu
JPOXOKEBBIX (DEPMEHTOB JIydlline pe3yibraThl mokazan Bua K. lactis, akruBHOCTH Oeta-
rajlakTo3uia3bl KOTOPOro B 4 pasa mpeBblraiga mokasartens K. marxianus. Jlns ¢epmenToB
mrammoB K. lactis Y-1333 u K. lactis Y-1339 Obutn BBISBICHBI CXOKUE PE3YIILTATHI H OITUMYM
neiicteus npu pH 5,0 u remnepatype 60°C.

VYCTaHOBIIEHO TaKKe, YTO AaKTUBHOCTh KOMOMHHPOBAaHHBIX (DEPMEHTHBIX IPErapaToB
JPOKIKEH M MOJIOYHOKHCIBIX MHUKPOOPraHM3MOB CYIIECTBEHHO IPEBBIIIAala aKTUBHOCTH OeTa-
rajlakTO3H/1a3bI TIOCIIE MX Pa3/IeIbHOTO KYJIbTUBUPOBAHHUS, YTO MOXKET OBITh CJICJICTBUEM BIIHMSHUS
MPOAYKTOB MeTaboiu3Ma (ITUIIOBOTO CHHpPTAa W MOJIOYHOW KHCIIOTHI), HAKOIUIGHHBIX B XOJI€
JIBYXSTAITHOTO TIpollecca KyJAbTHBHPOBaHMA. B ciryuae Oera-TajmakTo3WIasbl, IMOJYYECHHOH B
pe3yibTaTe COBMECTHOTO KYJIbTHBHPOBAHUS APONIKEH W MOJOYHOKHCIBIX MHUKPOOPTaHHU3MOB,
ONTHMAJBHBIMHU yCIIOBHsIMA MOKHO cuutath pH 5,0 u 60°C B ciydae K. lactis Y-1333 + St.
thermophilus B u K. lactis Y-1339 + St. thermophilus B, pH 7,0+7,5 u 60°C ans K. lactis Y-1333
+ Lb. acidophilus B, pH 6,0+6,6 u 60°C npu ucnonp3oanuu pepmenta K. marxianus Y-1338 +
Lb. acidophilus B.
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Annomanyusa. [luwegvle 000a8KU, NO360AIOUUE PE2YIUPOBAMb (DYHKYUOHATLHO-NEXHOL02UYeCKUe
ceoticmea, obecneuusams KauecmseeHHble U KOMUYECMBEHHblE XAPAKMEPUCTNUKY 20MOBbIX U30eULl UMEOm
cyujecmeenHoe 3Hauenue 8 MACHbIX mexHono2usax. 1lpodykmel nepepabomku ceMmsan JbHA, 8clledcmeue
8bICOKOU KOHYeHmMpayuu (QYHKYUOHATLHO UEHHbIX KOMNOHEHMO8 U BbIPANCEHHbIM MEXHON0SULeCKUM
ceoticmeam 6enxa U NOAUCAXaApuoo0s8, AGNIAIOMCA UOCANbHbIM KOMNOHEHMOM OISl 3aMeuyeHUsi MACHO20
cblpbss 6 Kojbacueix usdenusx. lLlenb pabomei — pazpabomka MmMexHONO2UU MACHBIX NPOOYKMOS,
0002auyeHHbIX ODUOI02UYECKU AKMUBHBIMU 00DABKAMU PACTIUMETLHO20 NPOUCXOHCOCHUS HA OCHOBE CeMSH
abHa. Teopemuueckas yacme uccied008anull nposedena Ha basze kagedpul nuugegvlx mexvono2uu [Jonl’'AY,
8bIPAOOMKA ONBIMHBIX NAPMULL BPOOYKMO8 - 8 npouzeoocmeentuvix ycnogusax OO0 «Msacokombunamy, c.
Paszsunvroe, Ilecuanoxonckuil p-1, Pocmosckas obonacmo. lens uccnedosanuil — uzyuumes 803MONCHOCHb
UCNIONIb308AHUL CEMAH IbHA 8 Kayecmee 0elKko8ol 000asKu 6 MexXHOI02UU NPOoU3800CmMed KoNOACHbIX
uzdenull. Ycmarnosneno, umo 66ederue 8 peyenmypsl MACONPOOYKMo8 000A6KU CeMsH JIbHA Yayyuiaem
opeanonenmuyecKue U QUIUKO-XUMUYECKUE XAPAKMEPUCTIUKY 20MOo8biX uzdenui. OnvimHvie 06pa3ybl
omau4anucy 6ojee HeNHCHOU KOHcUucmeHyuel u Oojee blCOKOU 00HOPOOHOCMbIO ¢hapwia Ha paspese,
OMMeEUEeHO MAaKdice YGeauueHue Maccosol 0oau Oelka u ymeuvuieHue Ooau dicupa. Paspabomana
MmexHoN02Usl NPoOU3BO0Cmea Koabac ¢ OUOIO2UYECKOU AKMUBHOU O00ABKOU HA OCHOBe CeMsAM JIbHA,
@YHKYUOHATbHVIE CBOLICNBA U NUWEBAs YEHHOCHb KOMOpOo20 68 COYeMAHUU C IKOHOMUYECKOU
YenecooOpasHOCmMbio  NO3BOAAION  UCNONL308AMb €20 6 Kauecmee OelKo8020 UHepeOueHma npu
npou3800Ccmee KOMOUHUPOBAHHBIX KOIOAC.
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Abstract. Food additives that allow regulating functional and technological properties, providing
gualitative and quantitative characteristics of finished products are essential in meat technologies. Flax
seed processing products, due to the high concentration of functionally valuable components and
pronounced technological properties of protein and polysaccharides, are an ideal component for replacing
meat raw materials in sausage products. The purpose of the work is to develop the technology of meat
products enriched with biologically active additives of plant origin based on flax seeds. The theoretical
part of the research was carried out on the basis of the Department of Food Technologies of DonGAU, the
development of experimental batches of products was carried out in the production conditions of LLC
"Meat Processing Plant", Razvilnoye village, Peschanokopsky district, Rostov region. The purpose of the
research is to study the possibility of using flax seeds as a protein additive in sausage production
technology. It has been established that the introduction of flax seed additives into the formulations of meat
products improves the organoleptic and physico-chemical characteristics of finished products. The
prototypes were distinguished by a more delicate consistency and higher uniformity of minced meat on the
cut, an increase in the mass fraction of protein and a decrease in the proportion of fat were also noted. A
technology for the production of sausages with a biologically active additive based on flax seeds has been
developed, the functional properties and nutritional value of which, combined with economic feasibility,
allow it to be used as a protein ingredient in the production of combined sausages.

Keywords: biologically active additive, functional and technological properties, nutritional value,
sausages, organoleptic characteristics

For citation: Alekseev AL, Krotova OE, Konieva ON, Dudchenko SN, Kaplunenko AR, Strelchenko
AR. The use of biologically active additives of plant origin in sausage production. Modern Science and
Innovations. 2024;2(6):86-98. https://doi.org/10.37493/2307-910X.2024.2.9

Introduction. The development of recipes for new types of meat products should be based,
first of all, on medical and biological aspects; the products being developed must comply with
physiological nutritional standards in terms of biological and nutritional value or be close to them
[1, 4].

Proteins constitute the most expensive and scarce component of food diets, and therefore it
is absolutely necessary to justify acceptable and realistic ways of directly using in nutrition that
part of plant protein, which until recently has been used with low efficiency [9, 13].

Plant raw materials, unlike meat, are rich in micro and macroelements, vitamins, including
fiber, pectin substances, i.e. is a source of biologically active substances that are lacking in meat.
The use of plant raw materials in the production of meat products allows not only to enrich them
with functional ingredients and increase digestibility, but also to obtain products that meet
physiological nutritional standards [3, 11, 16].

Of particular interest is the production of protein preparations based on flax and its processed
products, as a promising source of protein and vegetable raw materials. Flax seeds contain various
organic compounds and nutrients: complete plant protein, mineral elements, fiber, vitamins A, B,
E, F[2, 10].

Materials and research methods. These studies were carried out at the Department of Food
Technologies of the Don State Agrarian University. The purpose of the research is to study the
possibility of using flax seeds as a protein additive in sausage production technology.

The following research objects were used: flaxseed flour produced by the Research and
Production Association "Siberian Oil Company" LLC and meat raw materials - first grade trimmed
beef, low-fat trimmed pork, semi-fat trimmed pork, pork belly.

Experimental studies included the use of modern physicochemical, structural-mechanical,
functional-technological, microbiological and organoleptic research methods, according to GOST
[5, 6,7, 8].
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Research results and their discussion. The many valuable properties of flaxseeds and their
processed products make this production promising all over the world. 100 g of flaxseed contains
24% of the daily protein intake, fats - 50% and carbohydrates - 9%. The nutritional value of flax
seeds is presented in Table 1.

Table 1 — Nutritional value of flax seeds

Indicators Squirrels Fats Carbohydrates
Quantity 18.29G 42.16 G 158G
Calorie content ~ 73.16 kcal ~ 379.44 kcal ~ 6.32 kcal
Energy ratio 13% 71% 1%

Of the fat-soluble vitamins, flaxseed contains E and K. Of the water-soluble vitamins, there
are vitamins C, B1, B2, B3 (PP), B4, B5, B6 and B9 (Table 2).

Table 2 — Chemical compound seeds flax

Magnitude Quantity per 100 grams

Water 6.96 grams

Alimentary fiber 27.3 grams

Mono- and disaccharides 1.55 grams

Vitamins B1, B2, B3, B5, B6, B9, C, E, K, PP, Choline

Minerals Potassium (813 mg.), Calcium (255 mg.), Magnesium (392 mg.), Sodium
(30 mg.), Phosphorus (642 mg.), Iron (5.73 mg.), Copper (1220 mcg.) and
etc.

The presence of magnesium and potassium helps strengthen the heart muscle, improve
hematopoietic processes and maintain normal functioning of the nervous system [15].
Table 3 shows the amino acid composition of flax seeds.

Table 3 — Amino acid composition of flax seeds

Name Content per 100 grams
Essential amino acids
threonine 0.77¢
valine 1.07¢
methionine 0.37¢
isoleucine 099¢
leucine 1.24¢
phenylalanine 0.96 ¢
tryptophan 0.3¢g
lysine 0.87¢
Nonessential amino acids
asparagine 2.05¢
serine 0.97 ¢
glutamic acid 4.04 9
proline 0.81¢g
glycine 1.25¢
cysteine 0.34¢g
tyrosine 0.49¢
histidine 0479
arginine 1.93¢

When assessing the prospects for using flax seeds in the technology of meat products as
components that impart functional properties to new products, it is important to know the level of
their safety. The content of toxic elements, aflatoxin, nitrosamines, hormonal drugs and pesticides
in seeds should not exceed the maximum permissible levels established by the hygienic
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requirements for the quality and safety of food raw materials and food products SanPiN 2.3.2.560-
96 [12].
Microbiological safety indicators of flax seeds are presented in table. 4.

Table 4— Microbiological safety indicators of flax seeds

Indicator name Indicator value
Flax seeds GOST 31645-2012
KMAFAnM, CFU/g 3.2+10° No more than 5-10 *
Yeast, CFU/g Not detected No more than 100
Mold, CFU/g Not detected No more than 200
Coliforms in 0.1 g of product Not detected Not allowed

The data obtained indicate that for all safety indicators according to SanPin 2.3.2.1078-01,
no excesses of established standards were found, which characterizes the studied flax seed samples
as a safe raw material suitable for use as food components in food products.

Requirements for the permissible level of toxic substances in food products are regulated by
Sanitary and Epidemiological Rules and Standards SanPin 2.3.2.1078-01. The content of toxic
elements in flax seeds does not exceed the permissible level regulated by SanPin 2.3.2.1078-01
(Table 5).

Table 5 — Content of toxic elements in flax seeds

Toxic element Content Acceptable level according to
SanPiN
Lead 0.34 +0.028 1.0
Cadmium 0.06 +0.007 0.1
Copper 10.1 £0.11 Not standardized
Zinc 48.7 +0.18 Not standardized

The lead content in flax seeds does not exceed 30%, and the cadmium content does not
exceed 65% of the permissible level in oilseeds. Content of copper and zinc in food products since
2001. SanPiN does not regulate, however, according to the international trade rules approved by
the FAO/WHO commission, seven heavy metals, including copper and zinc, are controlled in food
products. In the studied samples of flax seeds, the content of these elements does not exceed the
level that was established for oilseeds according to SanPiN of 1996 (for copper - 10 mg/kg, for
zinc - 50 mg/kg).

Flaxseed flour is made from flaxseed by grinding and cleaning the flaxseed, and the resulting
raw material is then defatted and dried. Defatting is an important step in the flour preparation
process, so flour and ground flaxseed are completely different products [14].

Flaxseed flour is a free-flowing brown powder with dark inclusions of undestroyed seed
shells, sweetish in taste, with a slight bitterness, and has a faint herbaceous odor (Fig. 1).

Figure 1 — Flaxseed flour
The amount of protein in flaxseed flour reaches 50% of the total mass of the product; the
content of fat and carbohydrates is lower. About 30% comes from fiber and dietary fiber (Table
6).
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Table 6 — Nutritional value of flax seeds and flaxseed flour (g/100 g of product)

Index Flax seeds Flaxseed flour
Protein 18.29 40.5
Fat 42.16 10.2
Carbohydrates 28.9 9.0
Alimentary fiber 27.3 33.7
Calorie content 534 kcal 270 kceal
Ash 3.72 5.79

Dietary fiber in flax flour is 33.7 g, which significantly exceeds this figure in wheat flour. A
distinctive feature of flaxseed flour is that all vitamins and minerals are easily absorbed by the
body. The nutritional value of low-fat flaxseed meal is presented in table. 7.

Table 7 — Nutritional value of flaxseed flour

Indicator name Meaning
Moisture content, % 5.0
Mass fraction of fat (per a.s.v.), % 1.5
Mass fraction of crude protein (at dry weight), % 49.6
Mass fraction of crude fiber (on a.s.v. basis), % 5.0
Ash content, % 2.9

A significant amount of protein contained in flaxseed flour allows this product to be used as
an additive to products with low nutritional value. Flaxseed flour proteins have high biological
value, as they have a fairly balanced amino acid composition. The completeness of the amino acid
composition is characterized by an adequate content of essential amino acids, sufficient to maintain
the growth of the body (Table 8).

Table 8 — Biological value of flaxseed flour

Essential amino acids Flaxseed flour/100g product Amino acid score
Isoleucine 2.78 1.42
Leucine 4.78 1.40
Lysine 2.12 0.79
Methionine + Cystine 2.06 1.20
Phenylalanine + Tyrosine 7.80 2.65
Threonine 3.01 1.54
Tryptophan 1.67 3.41
Valin 4.01 1.64

The only limiting amino acid in flaxseed flour is lysine. Flaxseed flour is characterized by a
high content of sulfur-containing acids.

The beneficial properties and nutritional value of flax seed flour allow it to be used as a
dietary supplement of plant origin. in the technology of production of meat products.

To study the effect of flax flour on the FTS of model minced meat systems, we used the
recipe for the Armavir sausage (category B), produced in accordance with GOST 31785-2012
“Semi-smoked sausages. Technical specifications™ without additives (control) and using flaxseed
flour instead lean raw meat - trimmed beef (test samples).

Based on an analysis of literary sources, it was established that in the production technology
of meat-and-vegetable sausages, the share of herbal preparations is within limits not exceeding
20%. When preparing a hydrated herbal preparation, the ratio of dry preparation: water was 1:2.
Recipes for experimental minced meats with different levels of substitution are presented in Table.

9.
Table 9 — Recipes of experimental minced meat
Name of ingredients Prototypes
Control 10% | 15% | 20%
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Unsalted raw materials, kg (per 100 kg of raw materials)
Trimmed beef 1st grade 200 180 17.0 16.0
Pork, trimmed, lean 200 200 200 200
Pork, trimmed, semi-fat 300 300 300 300
Pork belly 300 300 300 300
Hydrated flax meal - 20 30 40
Total 1000 1000 1000

With an increase in the amount of additive based on flax seed flour in model minced meat
systems, the moisture-binding capacity of minced meat increases; the increase in WSS when
adding a protein additive to a meat emulsion is associated with the biochemical properties of the
additive, capable of binding water and forming a water-protein matrix (Fig. 2).

The emulsifying ability and stability of minced meat emulsion characterize the interaction
of fat, protein and water. The system consists of a dispersed phase - hydrated protein micelles, fat
granules and a dispersion medium - an aqueous solution of proteins and low molecular weight
substances. An additive based on flax seed flour helps create a stable meat emulsion and is
involved in regulating the properties of the protein component of minced meat (Fig. 3).
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Figure 2 — The effect of the amount of flax flour additive on the moisture binding capacity of
minced meat
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Figure 3 — The effect of the amount of flaxseed flour additive on the emulsifying ability of minced meat

As a result of a study of the influence of an additive based on flax flour on the structural and
mechanical characteristics of finished products, it was found that at a replacement level of up to
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15%, flax flour effectively improves elastic-plastic properties, increasing the density and juiciness
of meat products. Flax flour at a 20% replacement level does not cause significant changes in
rheological parameters, but contributes to the deterioration of the organoleptic properties that
characterize the consistency of sausage products.

Analysis of research results indicates that the optimal level of replacement of meat raw
materials is a mass fraction of flaxseed flour of 15 %. The research methodology involved the
production of semi-smoked sausage with the replacement of 15% of ground beef with flax seed
flour, based on the recipe for Armavir sausage (GOST 31785-2012 Semi-smoked sausages). The
recipe for semi-smoked sausages without the use (control sample) and with the use (test sample)
of a protein additive based on flaxseed flour instead of raw meat is presented in Table 10.

Table 10 — Formulation of semi-smoked sausages
name of raw materials | Control sample Prototype
Unsalted raw materials, kg (per 100 kg of raw materials)
Trimmed beef 1stgrade 200 17.0
Pork, trimmed, lean 200 200
Pork, trimmed, semi-fat 300 300
Pork belly 300 300
Hydrated flax seed meal - 30
Food additives, spices, materials, kg (per 100 kg of unsalted raw materials)
Sugar 0135 0135
Table salt 3,000 3.000
Sodium nitrite 0.008 0.008
Black pepyper ground 0.100 0.100
Before fragrantground 0.0%0 0.09%
Fresh garlic 0.200 0.200

One of the technological risks when fortifying food products, which is accompanied by
modification of the recipe composition, is a change in their organoleptic properties. This becomes
a critical control point in the development of functional foods. Therefore, special attention was
paid to preserving the organoleptic characteristics of sausage samples when replacing raw meat
with flour. A comparative assessment of the organoleptic characteristics of the control and
experimental sample of semi-smoked sausages in accordance with the requirements of GOST
31785-2012 is presented in Table 11.

Table 11 —Organoleptic assessment of the quality indicators of the developed semi-smoked sausages

Indicator name Characteristics of the indicator
Control sample Prototype Requirements GOST 31785-
2012
Appearance Loaves with a clean, dry surface, without stains, slips, shell damage, minced meat
deposits
Consistency Dense Dense
Color and type of Red Rose red Pink to dark red
minced meat
Smell and taste Characteristic for this type of product, without Characteristic for this type of
foreign tastes and odors, the taste is slightly spicy, | product, without foreign tastes and
moderately salty with a pronounced aroma of spices | odors, the taste is slightly spicy,
moderately salty with a
pronounced aroma of spices
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The organoleptic assessment of the samples and the consumer properties of the sausage were
assessed on a 5-point scale, taking into account the following indicators: taste and aroma, cut color,
appearance, consistency. Organoleptic evaluation of prototypes and consumer properties of
sausages are presented in Table 12.

Table 12 — Comparative assessment of consumer properties of semi-smoked sausages (points)

Index Control sample Prototype
Taste and aroma 4.7 4.5
Color on the section 5.0 5.0
Appearance 5.0 5.0
Consistency 5.0 4.9
Average score 4.9 4.8

The use of a protein additive based on flaxseed flour improves to a greater extent the plastic
properties and juiciness, without affecting the elasticity and density of meat products. It should be
noted that the experimental sample, produced with the addition of flaxseed flour as a vegetable
additive, was practically not inferior to the control sample.

There were minor differences in the commission's assessment of such indicators as taste and
aroma (0.2 points), consistency (0.1 points). The addition of herbal additive enriches prototypes
of boiled sausages with vitamins, macro- and microelements, and other biologically active
substances, which increases their biological value and transforms them into a range of functional
food products.

Sausages, like other meat products, are the main sources of protein, so their nutritional value
should be determined by both the total protein content and the amount of complete proteins. The
amount of fat should be within the limits at which the quality indicators of sausages improve (taste,
consistency), since in excessive quantities fat impairs the taste of products and their digestibility.
The main physical and chemical parameters of semi-smoked sausages are presented in Table 13.

Table 13 — Physico-chemical parameters of semi-smoked sausages

Index Requirements Sample data
GOST 31785-2012 Control Experienced

Mass fraction of moisture, %, no 44 43.0+0.16 42.3+0.12
more
Mass fraction of protein, %, not 14 14.3+0.08 14.6+0.10
less
Mass fraction of fat, %, no more 42 39.7+0.19 39.5+0.03
Mass fraction of sodium chloride, 3.2 3.1+0.02 2.940.03
%0, N0 more
Mass fraction of sodium nitrite, 0.005 0.005 0.005
%0, N0 more

The research results indicate that the experimental and control samples of sausages met the
requirements of GOST 31785-2012 in terms of physical and chemical indicators, however, in the
experimental sample, compared to the control sample, there was a decrease in the mass fraction of
moisture by 0.7% (p=0.95), fat by 0.2% and an increase in the proportion of protein by 0.3%.

The concept of quality of meat products implies not only the presence of the desired sensory
characteristics, but also ensuring its safety. The research methodology included determining the total
bacterial contamination of the finished product (QMAFANM), the presence of opportunistic
microorganisms - coagulase-positive staphylococcus (S. aureus), sulfite-reducing clostridia (C.
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perfringens), bacteria of the genus Proteus (P. vulgaris) and pathogenic microorganisms of the genus
Salmonella. Microbiological parameters of sausage products are presented in Table 14.

Table 14 — Microbiolo

ical parameters of boiled sausages

Name of product Microbiological Permissible Numbers of RD Detected
samples, ND safety indicators levels, mg/kg, | regulating test methods | concentration,
standardizing safety no more mg/kg
indicators

Sowing time: KMAFANM, 1x10°3 GOST 10444.15-94 1.2x102
3 days CFU/g, no more
Sowing time: KMAFANM, 1x10°3 GOST 10444.15-94 1.7x102
6 days CFU/g, no more
Sowing time: KMAFANM, 1x10°3 GOST 10444.15-94 2.4x10 2
9 days CFU/g, no more
Sowing time: KMAFANM, 1x10°3 GOST 10444.15-94 3.6x10 2
12 days CFU/g, no more
Sowing time: KMAFANM, 1x10°3 GOST 10444.15-94 5.2x10 2
15 days CFU/g, no more
Sowing time: KMAFANM, 1x10°3 GOST 10444.15-94 6.5x10 2
18 days CFU/g, no more
Sowing time: KMAFANM, 1x10°3 GOST 10444.15-94 7.9x102
21 days CFU/g, no more

It should be noted that all samples of sausages with protein additives meet the requirements of
SanPiN according to microbiological safety indicators. The results of bacteriological studies of samples

of cooked sausages are presented in table. 15.

Table 15 — Results of bacteriological studies of sausage samples during 21 days of storage

Indicator name Acceptable Time, day Contro Replacement
levels, no | level
more than: 10% | 20%

Coliform bacteria, S. aureus, are not 1.0 3-21
allowed in (g) of the product not found in 1.0 g
Sulfite-reducing clostridia are not 0.1 3-21
allowed in (d) product not found in 0.1 g
Pathogenic microorganisms, 25.0 3-21
including salmonella, are not allowed not detected in 25.0g
in the product

According to biometric processing data, the total number of microorganisms was within
acceptable limits, which indicates the positive effect of the protein additive on reducing the total
microbial contamination of the meat product.

To substantiate the economic feasibility and efficiency of the production of semi-smoked
sausages with a protein additive based on flaxseed flour, calculations were made of the costs of
main and auxiliary raw materials for the production of 100 kg semi-smoked sausages according to
the traditional recipe and according to the developed one, using flaxseed flour (Tables 16 and 17).

Table 16 — Calculation of the cost of basic raw materials for the production of semi-smoked sausages

Name of main raw Price 1 kg, Control sample | Prototype
materials rub. Consumption, Price Consumption, Price
kg kg
Trimmed beef 1stgrade | 460 g9 200 9200.00 170 7820.00
Pork, trimmed, lean 210.00 200 4200.00 200 4200.00
Pork, trimmed, semi-fat 300 300

94

Bbinyck Ne 2, 2024



Modern Science and Innovations. 2024. No. 2 (46)

230.00 6900.00 6900.00
Pork belly 270.00 300 8100.00 300 8100.00
Hydrated flaxseed meal
40.00 - - 30 120.00
Total: - 100.0 28400.00 100.0 27140.00

From the data presented it is clear that the cost of the main raw materials for the production
of prototypes is lower than for the control, since the cost of flaxseed flour is 40 rubles. per 1 kg,
which is significantly lower than the cost of raw meat.

Table 17 — Calculation of the cost of auxiliary raw materials for the production of semi-smoked sausages

Name of main raw materials | Price 1 kg, Control sample Prototype

rub.

Consumption Cost, rub. Consumpti | Cost, rub.
0 on, g

10.00 2475.0 24,75 2475.0 24.75
Table salt
Sodium nitrite 68.00 7.4 0.50 7.4 0.50
Granulated sugar 27.00 150.0 4.05 150.0 405
Ground black pepper 145.00 100.0 1450 100.0 1450
Allspice 170.00 100.0 17,00 100.0 17,00
Fresh garlic 137.00 120.0 16.44 120.0 16.44
Total: 77.24 77.24

These economic efficiency assessments indicate that the costs of the main raw materials for
the production of prototypes with an additive based on flax seed flour are lower than for the
control. The economic effect at a 15% level of replacement of lean meat raw materials with a
protein vegetable additive amounted to 1260 rubles.

Conclusion. The conducted research allows us to recommend flaxseed flour as a protein additive
in sausage production technology to increase their nutritional value, as well as to develop a range of
functional products based on them. In comparison with the control, in the test samples there was a decrease
in the mass fraction of fat, an increase in the total content of protein and carbohydrates, formulations
containing from 15% to 20% flaxseed flour have a fairly high biological value. An organoleptic
assessment of model minced meat systems showed that the use of a protein additive at a replacement level
of up to 15% of raw meat effectively improves elastic-plastic properties, increasing the density and
juiciness of meat products. Flax flour at a 20% replacement level does not cause significant changes in
rheological parameters, but contributes to the deterioration of organoleptic properties.
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Annomayusa. B cmamve npedcmasnenvl nayuno-npaxmuueckoe o0OOCHOBAHUE UCNONIb30GAHUSA
azapa nuwyegozo 8 Kawecmee cmaduIu3amopa 6 mexHoI02uu 630ueHo20 decepma. B kauecmee 0CHO8HO20
CbIPbsL 8 MEXHON02UU G30UGHLIX 0eCepmos UCNOAb306ANU Niope U3 Nnio0o8 sA010k. Ilnomnocms newvl
onpeoenanu, Kak OmMHoOuleHue onpeoeleHHOU MAccbl NeHbl K 00beMy cocyod, U3MEepPeHHOMY € NOMOWbIO
OUCMUTLIUPOBAHHOU 800bI, NEeHOOOpazyloujeli CNoOCOOHOCHU — KAK OMHOUleHUe 8bICOMbL CMOL0A NeHbl K
svicome cmonba pacmeopa peyenmypHuix KOMNOHEHMO8, YCMOUIUEOCMb NeHbl — KAK OMHOWEHUS blCOMbl
nenvl nocie 3 uacoé K nepgonauanvhou. Opeanonienmuueckue NOKA3amenu KAuecmea Onpeoensnu 6
coomeemcmeuu ¢ TOCT 32147-2013. [lecycmayuonuyio oyenky xavecmea npogoounu no 20-d6aibHou
wikone. QuauKo-xumuieckue noKa3amenu Kaiecmsea onpeoensny 6 COOMeemcmeul ¢ 00uenpuHImolMu
Memooukamu: mumpyemasn xuciomuocme no 1'OCT 5898-87; maccosas oons enazu — memooom
pacmeopeHus Hagecku, maccosas ooas 3oabi — no T'OCT 5901-2014; cnocobnocms K cuHepesucy
(omoenenuto erazu) 630u6H020 Oecepma, OJisl IM020 Hasecku maccotl 20 epamm GblOepICUBATU 8 MeHeHlUe
5 cymox npu memnepamype 25°C ¢ mepmocmame, nocie 4e20 00beM GblOeIUBUIENICS 8NAU 3AMEPNU
MepHbIM yununopom. Oyenka yeema 0viia nposedeHa Ha npubope 01 ONepamueHo20 U3MePeHUs yeema —
xonopumemp NR-110 (Kumaii). Konuuecmgo me30@uibHuIX a3poOHbIX U (haKyibmamueHo-aHaspoOHbix
muxpoopearusmos (KMADPARM) - no I'OCT 33536-2015, opoorcarceti ([{O) u nnecuegvix epubos (I1I) — no
T'OCT 10444.12-88 onpedensnu uepe3 3-e Cymok xpaHerus 20moswix uzoeiuti npu memnepamype 0—+4°C
no. Bsaskocmov npodyxkyuu ompedensom na npubope pomayuonHwli uckosumemp Brookfield mooenu
DV2T. B pe3ynomame npogedeHHbIX UCCIe008AHUL NPUULIU K 6bl800Y, YUMo 6bidelsdemcs obpasey ¢
UCHONb30BAHUEM 6 Kauecmee Cmabuiuzamopa azapa nuwjesoeo, max Kak OaHHble u30enus
Xapaxmepuzyiomecs 8blCOKUMU OP2AHONENMUYECKUMY U PeONI0SUYeCKUMY NOKA3AMENSIMU KAYecmed, He
YCMYnarnwuMy KOHMpPOoabHOMY o0pasyy. [na yayuuwienus enewne2o 6uda 830ueHoz20 odecepma u
NOBbIUEHUSI NUWEBOU YEHHOCU NPOOYKMA PeuleHo UCNOIb306AMb 6 U30eIUU HAYUHKY U3 MbIKEbl U
JUMOHA, @ MAKJHCe NOCLINKY U3 CMECU KAKAo-nopowka u xopuysl. Ilena c scenamunom (KOHMpobHblll
obpaszey) obradaem HaumeHbluLell NIOMHOCIbIO (MeHbute, Yem 8 obpasye 1 na 30,19%), smo ykazvigaem
Ha mo, Ymo 8 OAHHOM 00pasye OoabLULe NY3bIPLKOE 8030YXA 00PA306AIOCH 8 Npoyecce 830UBAHUS MACCL.
Ilenoobpasyrowas cnocobHOCmMb COOMBEMCIMEEHHO KOHMPOIbHOM 00pasye eviuie, uem 6 obpasye 1 Ha
9,83%, umo cssazano ¢ 6enxko8ou npupodoii sxceramuna. Ho cnedyem ommemums Honee ycmoiyugyio
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CMpYKmypy NeHvl C 6HeCeHuem azapa nuujesozo (obpasey 1), oajice nocie 3 4acos 6biCMAuBaHus
cocmasnsem 100%, umo obnezuaem mexHoI0SUHECKUL NPOYeCc NPOU3800CMBEA 0ecepmos u3 500K, a
makoice YCnoeust U CPOK XParenus nPOOYKma. IKOHOMUYECKUE pacuempl YKA3bl8aiom Ha 3 hexmusnocme
npumeHumvlx pewtenutl. Hcnonv3osanue 6blUEYKA3AHHLIX KOMNOHEHIMO8 6 MEXHOA0SUU B30UBHO2O
decepma no360.J15em PAcCuuUpuUms ACCOPMUMEHI XATSIbHOU U 8€2eMAPUAHCKOU NPOOYKYUU C NOBIUEHHOU
nuwesou yennocmolo. Paspabomanvi HopmamusHo-mexnuueckue 0OKyMeHmvl Ha decepm OUuemuiecKuil
«Xansnwy uz abnox «Koizvikcoinyy (CTO, TH, PL] 00493497-007-2022).

KiouyeBble c10Ba: B30OWBHBIE JECEPTHI, SOJOKM CBEKHE, arap MHUINEBON, OPraHOJCITHYCCKUE
MOKa3aTelli KadecTBa, (PU3HKO-XMMHUYECKHE IMOKA3aTeld KadyecTBa, MHUKPOOHMOJOTMUYECKHE MOKa3aTesH
Ka4yecTBa, IMEHOOOpa3yromas CIOCOOHOCTh, YCTOHYHWBOCTH TEHBI, IIOTHOCTH TICHBI, PEOJOTHYECKUE
CBOMCTBa, 3KOHOMHYECKast 3 (HEKTUBHOCTh

Jast uutupoBanusi: Myxamoemranuesa /{. C., Abywaesa A. P., Caovicosa M. K., Cemunem H. A.
Uccnedosanue npoyecca nenoobpazoeanusi u peoiocsudeckux CeoUCme 630UBHBIX 0ecepmos U3
pacmumenvhoco coipbsi // Coepemennas Hayka u uHnnosayuu. 2024. Ne 2 (46). C. 100-117.
https://doi.org/10.37493/2307-910X.2024.2.10

Abstract. The article presents the scientific and practical justification for the use of food agar as a
stabilizer in the technology of whipped dessert. Apple puree was used as the main raw material in the
technology of whipped desserts. Foam density was determined as the ratio of a certain foam mass to the
volume of the vessel measured using distilled water, foaming ability — as the ratio of the height of the foam
column to the height of the column of the solution of prescription components, foam stability — as the ratio
of the height of the foam after 3 hours to the original. Organoleptic quality indicators were determined in
accordance with GOST 32147-2013. A tasting assessment of the quality was carried out by a 20-point
school. Physico-chemical quality indicators were determined in accordance with generally accepted
methods: titrated acidity according to GOST 5898-87; mass fraction of moisture — by dissolving the sample;
mass fraction of ash — according to GOST 5901-2014; the ability to syneresis (separation of moisture) of
the whipped dessert, for this purpose, 20 grams of suspension were kept for 5 days at a temperature of 25
° C in a thermostat, after which the volume of released moisture was measured with a measuring cylinder.
The color assessment was carried out on a device for operational color measurement — colorimeter NR-
110 (China). The number of mesophilic aerobic and facultative anaerobic microorganisms (KMAFANM) -
according to GOST 33536-2015, yeast (DO) and mold fungi (PG) — according to GOST 10444.12-88 was
determined after 3 days of storage of finished products at a temperature of 0—+4 ° C. The viscosity of the
product is determined on the device by the Brookfield rotary viscometer DV2T model. As a result of the
conducted research, it was concluded that a sample is isolated using food agar as a stabilizer, since these
products are characterized by high organoleptic and rheological quality indicators that are not inferior to
the control sample. To improve the appearance of the whipped dessert and increase the nutritional value
of the product, it was decided to use a pumpkin and lemon filling in the product, as well as a sprinkle of a
mixture of cocoa powder and cinnamon. Foam with gelatin (control sample) has the lowest density (less
than in sample 1 by 30.19%), this indicates that in this sample more air bubbles were formed during the
whipping of the mass. The foaming capacity in the control sample is 9.83% higher than in sample 1, which
is due to the protein nature of gelatin. But it should be noted that the foam structure is more stable with the
addition of food agar (sample 1), even after 3 hours of standing it is 100%, which facilitates the
technological process of producing desserts from apples, as well as the conditions and shelf life of the
product. Economic calculations indicate the effectiveness of the applicable solutions. The use of the above
components in the technology of whipped dessert allows you to expand the range of halal and vegetarian
products with increased nutritional value. Regulatory and technical documents have been developed for
the dietary "Halal" dessert from "Kyzyksinu" apples (STO, TI, RC 00493497-007-2022).

Keywords: whipped desserts, fresh apples, food agar, organoleptic quality indicators, physico-
chemical quality indicators, microbiological quality indicators, foaming ability, foam stability, foam
density, rheological properties, economic efficiency
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BBenenue. OCcOoOEHHOCTBIO B30MBHBIX ACCEPTOB ABACTCA TO, YTO HUX NOAAKOT K
yHOTpe6HCHI/IIO B OXJIAXKXKACHHOM BHAC, JAHHBIC U3CIIHUA UMCIOT >Kene06pa3Hy}o KOHCHUCTCHIINIO
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Onarojapsi BHECEHHUIO B UX PEIENTYpPhbl CTAOMIM3UPYIOIIMX BEIIECTB (KpaxMall, KEeJaTHH, arap
MUIIEBOM, arapouji, IEKTUHOBBIE BELECTBA, albIMHATHI U JAp.). B30uUBHbBIE NecepThl MOIYIHIN
LIMPOKOE PaCIpOCTPAHEHHUE B IMTAHUU Pa3HbIX KaTeropui PocCcuiickux rpak/iaH, B 4aCTHOCTH B
OTKPBITBIX CETAX, IETCKUX Ca/ax, MIKOJIaX, OOJbHHUIAX U Ap. YIOTpeOIeHne JaHHBIX MPOIYyKTOB
MOBBIIIAET KAJTOPUIHOCTD PallMOHA 32 CUYET COAEpIKAIMXCS B HUX OOJIBLIOrO KOJMYECTBA caxapa
Oenoro. B penentypsl B3OMBHBIX E€CEPTOB BXOJAT CIEAYIOUINE WHTPEAUEHTHI: caxap Oenbli,
3aryCTHTEIH U CTaOMIN3aTOPHI, IJI0A0BO-STOTHOE ChIPhE, MIOPE, MUIIEBbIC JOOABKH, MOJIOYHBIC
IIPOJIYKTbI, KOTOPbIE XapaKTEPU3YIOTCS BBICOKOM nosied kupHocTU. K HemocTarkam JaHHBIX
U3JIeIMH OTHOCSTCSI HecOaJaHCUPOBAHHOCTD 110 MUKPOHYTPUEHTHOMY COCTaBy C OJTHOBPEMEHHO
BBICOKHUM II0Ka3aTeJIeM dHEPreTUYECKOM 1eHHOCTH. |1, 2].

Ha ceroansiinuii 1eHs HaOII0Aa€TCS POCT MOTPEOUTENEH, 3alyMBIBAIOIIUXCSI O COCTaBE U
MUIIEBOM IIEHHOCTH pallloHa, IMpUYeM Bce OoJbllle MPEANOYTEHUH NOTPEOUTENH OTIA0T
paloHaIbHOMY NUTaHuto. Criennaan3upoBaHHble, PYHKIMOHAIBHBIE U JUETUUECKUE TPOTYKTHI
MUTAHUS € KayKIbIM F'0JI0M Bce 00JIbIIE 3aHUMAIOT JI0JI0 phIHKA. [IprueM Bce OoJiblie MOIb3YIOTCS
CIPOCOM XaJisiJbHblE U BEreTapuaHCKhe MPOAyKThl NUTaHMs. B accopTumeHTe NpOayKIHMH
MUIIEBBIX MPENNpUITHH (PYKTOBbIE JE€CepThl MOJBb3YIOTCS OOJBIIMM CHPOCOM  CPEIU
noTpebuTenel, Tak Kak 00Ja/1al0T IPUBJIEKATEIbHBIM BKYCOM, O0TaTON MUILEBOM 1IEHHOCTHIO U
Xopolei ycBosieMocThio [3, 4].

[ToMrMO BBICOKOM KaJIOPMMHOCTH B3OWMBHBIC JECEPTHI TAKXKE XapaKTEPU3YETCS PIAOM
HEJOCTAaTKOB: OrpaHUYEHHOE MOTpeOJIeHue Ui oA C OXUPEHHEM, AUAa0eTOM MEepBOro U
BTOPOTO THUIIA, C HApYIICHUSAMH OSHJIOKPUHHONW CHCTEMbl U Jp. YTIJIEBOJbl 00€CIeyrBaIOT
SHepreTHYeckuid OajaHCc opraHu3Ma, HO J[UId KaTeropuu JioJed ¢ HU3KOM (usnueckoit
AKTUBHOCTBIO IJIIOK03a HAKaIUIMBACTCs U MPEBPAILAETCS B MOJKOKHYIO JKUPOBYIO IIPOCIOUKY H
BUCLEPAIbHBIM  kup. VI30bITOYHOE JKMPOBOE OTJIOXKEHHE CHOCOOCTBYET — YXYALICHHUIO
KPOBOCHAOXEHHUs BHYTPEHHHX OpIraHOB, a TaKkkKe INPUBOJUT K IOBBILICHUIO BEPOSITHOCTU
BO3HUKHOBEHUS CAXapHOIo JuadeTa, cepiedHO-COCYAUCTBIX U OHKOJIOTMUECKUX 3a001eBanui 5,
6,7,8,9, 10]. KpoMe TOTO, IMETOJOTH PEKOMEHIYIOT OTPAaHUYIUTh YIIOTpeOIeHrne caxapa 0e1oro
B CBSI3M C TEM, YTO YPE3MEPHOE €ro MOTPEOICHHUE CIYKUT MPUUMHON HapyLICHUs METaboIu3Ma,
YIJIEBOJHOIO OOMEHa, HaOJI0aeTCsl MOBBILICHUE COJEPXKaHUs B OpPraHU3Me JIMIIONPOTEUHOB
HU3KOH TJIOTHOCTH W HakorieHue juirHero Beca [11, 12]. YnorpeGnenue B3OUBHBIX JAECEPTOB
3a4acTyr0 CIOCOOCTBYET MOBBILICHUIO YPOBHS IIFOKO3bI B KPOBHU, KOTOPasi OKa3bIBAET BIMSIHUE HA
IIPOHMUIIAEMOCTh CTEHOK apTepuil, M3-3a YEro CO34ar0TCs OJIAarONpUSTHBIE YCIIOBUS, KOTOpbIE
00yCIaBIUBAIOT OTJIOKEHUE HA CTEHKaX COCYJIOB JIMIMIOB M CIUIIAHHE TPOMOOLUTOB,
MOBBIIIAIOITNE PUCK TpoMOooOpa3zoBanus [13].

AxTyanbHOM 3aaueil B HbIHELIHEE BpeMs SBISETCS CHUKEHHUE KaJOPUMHOCTH B3OMBHBIX
necepToB 0e3 yXyIIIEHUs OpPraHOJEeNTHYECKUX IoKa3aTeield KauecTBa IOTOBbIX M3aenuid. s
3TOro HeoOXOAMMO MOJ00PaTh HU3KOKAJIOPUHHBIE (DPU3MOTOTMYECKH aKTHBHBIX KOMIIOHEHTBI,
MO3BOJISIIOIIMX CHU3UTh KaJOPUHHOCTh MPOJYKTa, HOBBICUTH €ro MUIIEBYIO IEHHOCTh 0e3
YXYJIIIEHUs] OPraHoJIENTUYECKUX MOoKa3arenel. B nanHoil paboTe ObLIO peleHo UCHoIb30BaTh B
peuenTtype B30MBHBIX JECEPTOB B Kaue€CTBE OCHOBHOI'O ChIpbsi SIOJIOKM CBEXHE, a B KayecTBE
crabunu3aropa — arap numeBoi [14, 15].

M3BecTHO MCMOJIb30BAaHUE IUIOJNOB SI0JIOK B JIEYEHUH OHKOJIOTMYECKUX 3a00JIeBaHUI
VYuusepcurera KopHyou, rie ObliiM IpOBEAEHBI UCCIIEI0BAHUE Ha Ja00pATOPHBIX KUBOTHBIX C
OIyXOJIBIO TPYyJH, YCTAaHOBJEHO, YTO uepe3 3 Helelu yrnoTpebieHHs s0J0K HX COCTOSHHE
yiaydmimiiocs Ha 17% y rpynnel KUBOTHBIX, IOJIYYMBIIMX CYTOYHYIO 103y PaBHYK OJHOMY
10110Ky, 1 Ha 30% — y )KMBOTHBIX, ITOJIy4aBIIMX B CYTKH B TPH pa3a 00JbllIe S0JI0UYHOT0 SKCTPAKTA
[16, 17].

bbun mpoBeseHbl HCCIIEOBaHUS Ha JIIOJX, J0KA3bIBAIOIIUE, YTO yIMOTpebaeHue 10710k
CIIY’KUT TPO(UIAKTUKON OHKOJIOTHUECKUX 3abosneBaHuil. Yuensle boeiip [Ix. u Jluy P.
YTBEP)KJalli, YTO MPHU €KEAHEBHOM YNOTPEOJIEHUH OJHOTO WK Oosiee A0JIOK CHIKAETCS PUCK
Pa3BUTHS paKa U BOSHUKHOBEHUS CEPJIeUHO-COCYAUCTHIX 3a0oneBanuii [18].
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HacpIeHHBIX )KUPOB U X0JIECTEpUHA B SI0JI0KaX HET, IOATOMY OHM MOJIXOAAT ISl JTFO/IeH
C U30BITOYHBIM BECOM U CEPJICUYHO-COCYIUCTHIMU 3a001eBaHusIMHU. CoOmoieHne 0I0YHOM AUeThI
CIOCOOCTBYET CHWKCHHIO YPOBHsSI XoJyiecTepuHa B KpoBu Ha 30%, a KHUCIbIE copTa sOJIOK C
HEOOJBIINM COJIEPKAaHUEM CaxapoB PEKOMEHI0BAaHbI OOJILHBIM caxapHbIM auaderom [19].

Kak n3BecTHO, 10JI0KH CTIOCOOHBI BBIBOUTH PAIMOHYKIIHIBI, OJIaroaaps 4eMy ¢ MOMOIIBIO
3TOro IJI0JIa MOKHO OYMUIIATh MPOAYKTHl NMUTaHUA. JlJIs 3TOro MUIEBOM MPOAYKT 3achINarOT
SI0JIOYHBIMHA JOJBKaMH M OCTAaBJISIIOT Ha 3-6 dacoB. [lokazanuss mpuOOpPOB YKa3bIBAIOT HaA
CHIDKEHHE paIMalliOHHOTO ()OHA MPOIYKTa Mociie Takoil npouenypst [19, 20].

Crnemyer y4uThIBaTh TO, YTO KUCIIBIE COpPTA SIOIOK 3alPEHICHBI K YIIOTPEOICHHUIO JIFOJISIM C
SI3BOM JKelyKa U JIBEHAALATUIIEPCTHOMN KUILKH, a TaKKe THIIepalJHOro ractpura. Torja kak,
CIIQJIKKE COpTa M Hepa30aBICHHBIN SOJOYHBIN COK MPUBOJIAT K MOBBIIICHUIO YPOBHS caxapa B
KpOBH, II0ATOMY OHHU MPOTHUBOIOKA3aHbI JIIOJSIM, cTpajatoumm auaderoM. Kpome Toro, s16510k0
MOXET BbI3BATh AIJIEPTUUYECKYIO PEAKIIUIO Y JTIOJIEH ¢ MHIWBUIYAJIbHOW HETIEPEHOCUMOCTHIO [21,
22,23, 24, 25, 26, 27].

B cootBerctBue ¢ TP TC 029/2012 >xenupyroluM areHTOM Ha3bIBA€TCS MHILEBas
no0aBka, KOTopas NpelHa3HadeHa JUisi 0oO0pa3oBaHMs TeleoOpa3HON TEKCTYpbl MHIIEBON
MPOJIYKIMU. 3arycTUTENIeM Ha3blBaeTcsl NuIleBas ao0aBka, KoTopas INpeJHa3HAueHa s
TIOBBIIICHUS BA3KOCTH MUIIEBOU MTpoayKiuu [28]. B ocHOBHOM reneo0pa3oBaTeNy U 3aryCTUTENN
— yrieBoJbl (MOJUcaxapu/ibl) PacTUTEIBLHOTO MPOUCXOXKACHUS, 34 HCKIIOYEHHEM JKeJIaTHHA,
KOTOPBIH SBISETCS )KUBOTHBIM O€JIKOM, TTOTy4Y€HHBII TyTeM BbIBAPUBAHUS KOCTEH )KMBOTHBIX [29;
30; 31; 32; 33]. IloaToMy UCTIOJIB30BAaHKE ATBTEPHATUBHBIX 3aryCTUTENCH U reaeodpazoBareneit
C BBICOKMMH CTYyIHEOOpa3ylOUIMMH CBOMCTBAMM, MOBBIIIEHHOW MHIIEBON II€HHOCTHIO,
YIIYYIIAIOUIMX OPraHOJENTHYECKUE XapaKTePUCTUKH HU3KOKAJIOPUUHBIX B3OMBHBIX JI€CEPTOB,
SIBJISIETCS aKTyaJIbHOUM TemMo#l uccienoBanus [34, 35, 36, 37].

K npumepy, arap nuieBoil sSBISETCSI CMEChIO IBYX KOMIIOHEHTOB YIJIeBOJa arapo3bl U
MEJKUX MOJIEKYJl arapomneKkTHHa, HW3TOTOBJEHHBIM W3 BOAOpOCIeH arapouroB, KOTOpPbHIE
OTHOCSITCS K TUITy KpacHbIX Bomopocieir Rhodophyta. K mpenmymectBam naHHO#M NHIEBOH
n00aBKH, TIO CPABHEHHIO C JKEJIaTHHOM, OTHOCATCS [38, 39, 40, 41]: 607ee CUITbHBIE KETUPYIOLTHE
KadecTBa (I03UMpOBKa MeHbIIe B 3—3,5 paza), C KEIaTHHOM TEKCTypa MPOJYKTa MOIYy4aeTCs
KpeMoBasi, a Cc arapoMm — 0oJjiee IJIOTHAs; JKEJIaTHH, B OTJIMYME OT arapa, B KUCJION cpejie TepseT
KEJIUPYIOLIYI0 CITOCOOHOCTh, TOSTOMY €ro MOXKHO PAacTBOPSTH TOJBKO B BOJE; arap ob6iaaaer
TepMooOpaTuMbIiMu cBoMicTBamu [40,42,43]; Bpemsi 3acThIBaHHUs arapa 3aHuMaeT | dYac mpwu
KOMHATHOM TemrepaType, TorJa Kak Ui )KeJlaTHHA HE0OX0AUMO OXJIaKIEeHHUE, IPUUEM arap He
IJIaBUTCA Jlaxke npu temnepartype 38-40°C.

K Hemocratkam arapa MHIIEBOTO OTHOCSTCS CIEAYIOLIME IIOKa3aTelau: B Ipoliecce
3aCThIBAHUSl MPOAYKT M3 arap MOKET pa3pylIUThCs, €CIU €ro mepemeniath WM MOJBEPrHYTh
TpsICKE; TeMIlepaTypa IuiaBieHus arapa coctaniseT 80-90°C; upesmepHasi KUCIOTHOCTb MPOIYKTa
yXyIIIaeT MpoLecc 3acThiBaHus arapa (ontumanbHblil pH g arapa coctasnser He meHee 4,0);
MOCJIe 3aMOPO3KH MPOJIYKT C arapoM CTAHOBUTCS PACCHITYATHIM.

Arap HE COJEp>KUT B CBOEM COCTaBE KaJlOpWii, YIIeBOJAOB, caxapa, *KUpPOB, Kpaxmaia,
TIIOTEHA, TPOAOKEH U KOHCEPBAHTOB, OH HE YAEP)KMBAET U HE HAKAIJIUBACT B OPraHu3Me U3IIUIIKU
&KHpa Onmarogapsi ClocOOHOCTH abCOpOMpPOBaTh TINIIOKO3Y B JKENYJIKE U B T€UEHHE KOPOTKOTO
BPEMEHHM IMPOXOJUTh 4Yepe3 MHILEBAPUTEIbHYI0 CUCTEMY. biaronaps BOJONOTIOTUTENbHON
CIOCOOHOCTH, arap MHIIEBON CHOCOOCTBYIOT yIAJeHHWIO IUIAKOB M3 OpraHusMa, a Omaromaps
abcopOIuu Kemuu ydyacTByeT B OoJjiee MHTEHCHBHOM pacTBOpeHHH Xxosectepuna. CoaepikaHue
MUILIEBBIX BOJIOKOH B arape coctaBisieT 80%, 4To peKOMEHI0BAHO B AUETUUYECKOM NMUTaHUU. Tak
KakK arap M3roTaBJIMBaIOT U3 BOJOPOCIEH, OH SBJISETCS UCTOUYHUKOM #0]1a, HOPMAIHU3YyeT caxap B
KPOBHU U KHUCIIOTHOCTH B JKENyJKe, MUTAET MOJIe3HbIe OAKTepUU KUIIIEUHUKA, YAydIIaeT padoTy
M€YEHU, BBIBOJUT W3 OPraHU3Ma COJIM TSKENIBIX METAJIJIOB U TOKCHMHOB, CBS3BIBAET U BBIBOJUT
KUPBI, COJAEpXKAIIUECS B JPYTUX MPOAYKTaAX W MPUTYIJISET alleTUT, 4YTO CIIOCOOCTBYET
CHUXEHUIO Beca [44, 45].
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XenatuH MMeeT KUBOTHOE IPOMCXOKJEHHUE, MOAITOMY €ro UCKIKYAIOT U3 palMoHa B
BEreTapuaHCKOW W HEKOTOPhIX HAlMOHAIBHBIX KyXHsX. KpoMe TOro, OT TEXHOJOTHYECKHUX
CBOMCTB CTAOMIIM3aTOpPa 3aBUCUT KAUECTBO TOTOBOM MPOAYKIIMH, YTO YKA3bIBAET HA aKTYaTbHOCTh
pacIIUpEeHHs: aCCOPTUMEHTA B3OMBHBIX JIECEPTOB U3 PACTUTEIHLHOTO ChIPhS C IPUMUHEHHUEM arapa
TMUIIEBOTO.

[TosToMy menbpi0 paboOTHl SABISETCS HMCCIEAOBAHHE IEHOOOpa3yrolmie CIoOCOOHOCTH W
PEOJIOTHYECKUX CBOMCTB B3OMBHBIX JECEPTOB M3 PACTUTEIHHOTO CHIPbSI.

MarepuaJjbl 1 MeTOABI HcceAoBaHMil. KOHTPOIbHBIN U ONBITHBIE 00pa3Libl B30MBHBIX
JICCEPTOB M3TOTOBIIIM, OIICHHUIIM TI0 OPraHOJCTITHYSCKUM, (DPU3HKO-XUMUYCCKHM TOKA3aTelsIM B
yueOHON mnabopatopuu 1O XJeOONEeKapHOMY, KOHIUTEPCKOMY MPOHU3BOJICTBY Kadenpbl
TEXHOJIOTUU MPOJYKTOB MUTAHUS, a PEOJIOTHYECKUE MTOKA3aTeIH ONPEAENININ B y4ueOHO-HAY4YHO-
UCHBITaTEIbHOW J1TA0OpaTopuM 1O OMNPEICIIEHUI0 PEOJIOTMUECKHUX CBOICTB MHILEBOM U
cenbekoxo3sicTBeHHOU npoaykiuu T'BOY BO «CapaTtoBckuii rocyaapcTBEHHbIH YHUBEPCUTET
IeHETUKH, OMOTEeXHOJIOTHH U nHxkeHepuu uMm. H.W. BaBunosay.

TexHomornueckuii mporecc Mpou3BOJACTBA S0JOUYHOTO JecepTa (KOHTPOJIBHBIM 00pa3el)
JKEJaTHH 3aJMBAIOT TEIJION BOJIOM M HACTAWBAIOT B XOJIOJUILHON Kamepe mpu Temriepatype 0—
+4°C B teuenue 10 mMuH. SIOJMOKM OYHMIIAIOT OT KOXYPHI U YIAISIOT CEPEIUHY, MOCIE Yero
W3MEJIbYAIOT M BapAT B €MKOCTH ¢ BoAoW B TedeHue 10 MuHyT 1m0 pactBopeHusd. Ilocne dero
SOJIOYHYI0O MacCcy OCTYKalT A0 Ttemmeparypsl S50°C, B Hee AO3UPYIOT MpeABAPUTEIHHO
MOATOTOBJICHHBIN KEJIaTHH, a OCJIe OCYIIECTBIAI0T B30MBaHUE 70 yBeIUYeHUs B o0beme B 3,0-
3,5 pa3a B Teuenne 10-20 MuHYT (IIpU MCIOJIB30BAHUU TOTOBOTO SIOJIOYHOTO IMOPE TOPTOBBIX
Mapok Bpemsi B30uBaHust coctapisieT 28-30 munyT). DopmMoBaHre B3OUTON MacChl OCYIIECTBISIOT
B CTaKaHbl WIH (YXKepbl, a BRICTAUBAHUE TOTOBBIX U3JENIUN — B YCIOBUSIX XOJIOIUIBHON KaMephbl
npu Temneparype 0—+4°C B teuenne 30-60 MUHYT, MTOCIIE Y€ro MPOAYKT TOTOB K YIOTPEOIECHHUIO.
XpaHeHre roTOBOTO MPOIYKTa COCTABIsET He Oojee 3-X cyTok mpu temriepatype 0—+4°C.

OmneITHBIE 00pA3IBl SIOJOYHOTO ecepTa pa3InyaroTcs MO PelenTypHbIM KOMIIOHEHTaM, a
TaKke Mo crnocody opopmienus (puc. 1):

KonTtponbHbIi 00paser — s0J09HbII AeCEepT C )KEIAaTHHOM B KaueCTBE CTa0MIN3aToPa;

O6pazent 1 — s165104HBIH 1ecepT ¢ arapoM MUIIEBbIM B Ka4eCTBE CTaOMIN3aTOPA.

Ob6pazen 2 — s1071049HBIN IeCepT ¢ arapoM MUILIEBbIM B KayecTBe cTaOuiIn3aTopa, u3jeine
bopMyIOT ciosiMH ¢ J00aBICHHMEM HAYUHKU M3 THIKBBI W JIMMOHA, MOBEPXHOCTh OOCHINAIOT
CMECHIO U3 KaKao-MOPOIKa U KOPHIIBIL.

TexHosorust U3roTOBIEHUS OMBITHOTO O0Opa3ia B30UBHOrO necepra (puc. 1) oTiauyaercs
TEM, YTO B KaueCTBE CTyJHEO0Opa30BaTelis HCIOIb30BAIN MPEABAPUTEIHHO MTOATOTOBICHHBIN arap
MUIIEBOM, KOTOPBIM 3aJIMBAIOT TEIUIOW BOJOM W HACTaMBAaIOT NMpPU KOMHATHOW TeMIeparype B
teyeHre 10 MuH, TIOCTIE YEero JOBOJAT JI0 KUIMEHUS U T0OaBISAIOT TOHKOW CTPYHKOU B SOIIOUHYIO
Maccy BO Bpemsi B3OuBaHus. dopmoBaHME W3JENUS OCYIIECTBISAIOT CIOSIMH B COYETaHUE C
HAYMHKOM M3 THIKBBI M JIMMOHA; OTJEJIKY MOBEPXHOCTH OCYIIECTBIISIIOT CMECHIO M3 KOPHIIBI U
KaKao.

[TenooOpa3yrolyro CIOCOOHOCTh M YCTOMYMBOCTD TMEHBI OMPEACTUIN MyTeM B30UBaHUS
sI0JI0OYHOM Macchl ¢ PEIBAPUTEIHHO TIOJTOTOBIEHHBIM arapoM 0 yBelnueHus B oobeme B 2,0-
2,5 paza. [leHooOpa3yroly0 ClIOCOOHOCTH OMPENENsid, KaKk OTHOIIIEHHE BBICOTHI CTON0A MEHBI
nocne B36uBanus, (hk, cm), ymHoxkeHHoro Ha 100, Kk Ha4aJabHOW BBHICOTE CMECH JI0 B3OMBaHUS,
(hn, cm). YcToiunBOCTH B30UTOM MacChl — OTHOIIIEHHE BBICOTHI MIEHBI MMOCIE BblAepkuBaHus, (H,
cM), ymHOKeHHoro Ha 100 k BbicoTe cTon0a nensl nocie B3ousanus, (hk, cm). 3nagenne (H, cm)
MU3MEPSIIOT KXl Yac B TE€YEHUE 3-X YacOB HUCIHBITAHUS, MPOBOAMMOrO MPU KOMHATHOMU
Temneparype. [[1OTHOCTh MeHBbl OmpeneNsiiv, Kak OTHOIIEHHE MAacChl MeHbl (m, T) K 00beMy
cocyna (V, cM3), KOTOPBII U3MEPUITH C TTIOMOIIBIO TUCTUINIMPOBAHHOMN BOIBI [46].
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Ipuem u 1) npuem;
XpaHeHue -2) pasmelenne B CKIaICKHME MOMEIIEHHS;
ChIPbSt 13) xpanenue;

1

|1) n3menbuenue A6710K CBEKHX

Ioaroroska
’:_H e -12) NoAroTOBKa BO/IbI MUTHEBOH;
P 3) HaOyxaHue arapa nuiuesoro B soae t=25°C
B Teuenune 10 MuH;
P | S

|1) no3upoBanue n3MeabUCHHBIX A0IOK CBEKHX;

~12) 103MpOBaHNE BOJIBI;
13) Bapka 5610k ceesxux 20 pacrsopenns (t=100°C,T=10 mun.);
4) oxnaxaeHue Macebt 10 1=50°C;

Bapka si6nok
(t=100°C,T=10 mun.)

CE—

1) 103HpOBaNHe MPEABAPHTEILHO MOATOTOBICHHOTO arapa NUIIEBOro;
2) 103MPOBAHKE ME/1a HATYPAILHOIO;
3) BapKka CHPON (10BECTH 10 KHTIEHHA W KHNATHTD B TEUSHNHE 2-3 MUH)

Bapka cupona

1
Ilpurorosiienne
necepra u3 abJa0K
(CB=76,0%)

1) no3uposaHue B A00UHYIO MACCy NPCABAPHTEIBHO
= MOATOTOBJIEHHOTO cupona:
2) B30uBanue Maccol 40 yBeJiH4eHHs B 00beMe B
2,0-2,5 pasa (T=10-20 mun);
1

®opmosanue 1) 3aauBKa B30MTOI %0104HOH MACCHI € NPOCIOHKOH HAMHHKH|
JecepTa H3 SAG10K | B OAHOPA3OBLIE MM MHOrOPAIOBKIE KPEMAHKI,
| 12) oTaenKa MOBEPXHOCTH MOCKINKOH H3 CMECH KAKa0-NoPOIIKa]
| M KOpHLIbIL;
PUNEII | SS—
CryaneodpazoBanne
aecepra u3 b0k
(t= o1 0 n10 +40°C,
T=30-60 mun)
1
Xpauenue __|1) xpasenue npu t= ot 0 10 +4,0°C ne Gonee 72 yacos;
aecepTa w3 960K 2) peamu3anus

PucyHnok 1 — TexHosornyeckasi cxeMa M3roToBJeHHs1 B30MBHBIX JecepTa U3 si0/10K (ONBITHLIN o0pa3er)
Figure 1 — Technological scheme for making whipped desserts from apples (prototype)

KadectBo B30MBHOTO AecepTa u3 51010k onpenensiiin B coorBeTcTBuu ¢ ['OCT 32147-2013
[0 OPTaHOJIENITUYECKHUM METOJaM HuccienoBaHus. KOMIUIEKCHYIO OLIEHKY KadecTBO TOTOBBIX
W31l oneHUBaIM 1Mo 20-0aJTbHOM IIKaJIe TI0 CISAYIOMIUM MOKa3aTeIsIM KayeCTBa: BHEITHUN
BUJI, IIBET, BKYC, 3a11aX U KOHCUCTECHIIUS.

OU3MKO-XMMHUYECKUE TIOKAa3aTeNM KayecTBa OMNPEAETSUIM B COOTBETCTBHUHM  C
OOIIETIPUHATEIMU METOIUKaMH: TUTpyeMas kucioTHocTh 1o ['OCT 5898-87; maccoBas moms
BJIard — METOJOM pAacTBOPEHUS HaBeCKW; maccoBas noJyigs 30yl — mo ['OCT 5901-2014,
CIOCOOHOCTh K CUHEpPE3UCY (OTAENEHUIO Baru) B30MBHBIX I€CEPTOB, Ul STOIO HABECKH Maccoil
20 rpamMM BBIICPKUBAIIM B TEYCHHE S5 CyTOK Ipu Temmeparype 25°C B TepMocTaTe, Mocje 4ero
00BbeM BBIJICIUBILICHCS BIary 3aMepsid MEpHbIM HMIHHApoM. O1ieHKa 1BeTa Obljia MpoBeieHa Ha
npuodope JyIsi ONepaTUBHOTO U3MepeHus nBeTa — kosjopuMmeTp NR-110 (Kurait).

MuxkpoOuonoruueckue MoKa3aTesd KayecTBa OMNpEAeNsiii 4yepe3 3-€ CYTOK XpaHeHUs
rotoBeIX m3genuit mpu Temmeparype 0—+4°C mo koinudecTBy: Me30(HIBHBIX a’pOOHBIX U
(bakynbTaTuBHO-aHa3pOOHBIX MuKpoopraHusMoB (KMA®AuM) - mo T'OCT 33536-2015,
npoxokeit (O) u mnecHeBbix rpudos (I11N) — mo TOCT 10444.12-88.

Bsi3kocTh mpoAyKLIMK OMpPENeNsIoT Ha MpuOope poTaloHHBIA BHcko3uMmeTp Brookfield
monenu DV2T.

[InanoBast KanmpKymsnusi CceO0ECTOMMOCTH COCTABJSETCS K BBIMYCKY MPOIYKIIHUU.
Paccunranu sxonomuueckuii ahpdext D,y mo popmyne:

Dag = (U — L) * 1000

rae Lk u Lo — momHas cebecTouMoCTh 1 T B3OMBHBIX JIECEPTOB U3 IOJOK KOHTPOJIBHOTO U
OTIBITHBIX 00Pa3I0B COOTBETCTBEHHO, PYO.

PesyabTarsl HcciaenoBaHMii M HUX o00cyxaeHHe. BHemHuil BUI TOTOBBIX HU3IEIHUN
MIPEJICTABJIEH HA PUCYHKE 2.
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PucyHnok 2 — BHeurnuii Bujg s10;104H0ro gecepra: 1) KOHTpoJabHBIN 00pa3en; 2) oopasen 1; 3) oopa3zen 2
Figure 2 — The appearance of an apple dessert: 1) control sample; 2) sample 1; 3) sample 2

OpranoyienTi4yecKkre MoKa3aTeld KayecTBa B3OMBHOTO JIECEPTOB M3 SIOJOK MPE/ICTABICHBI B

Tabmmre 1.
Taomuua 1 — OpranonenTuyeckye NoKa3aTeJiM KayecTBa JecepToB U3 si0I0K
Table 1 — Organoleptic quality indicators of apple desserts
Oo6pasubl 1ecepToB U3 A0I0K
HaumeHoBanue TN P——
nokaszareJsei P Oopazen 1 Oo0paszen 2
o0pa3zely
Bueumnuii Bua OpaHopogHasi Macca B BHJIE IIOpe
. . KpeMoBblIii ¢ OpaHKEBBIMU
LBer KpemoBbrii CBeTI10-KOpHYHEBBII N .
MPOCIIOKaMu (DPYKTOB M OBOILEH
Harypanbnbi, . o o
s o N N N HarypasbHbiii, CBOHCTBEHHBIIN
CBOMCTBEHHBII HarypanbHbiii, CBOHCTBEHHBII
SI0JIOKY, HAUMHKE U3 THIKBBL, KOPHIIE
Bkyc SI07I0Ky, 0€3 SIOJIOKY, KOPHLIE ¥ KAKAO-TIOPOLIIKY,
1 KaKao-TIOpOILIKy, 0e3
TIOCTOPOHHUX 0e3 MOCTOPOHHHX TPUBKYCOB
MOCTOPOHHHX TIPUBKYCOB
TIPHBKYCOB
3anax HaTypasbHelii, CBOHCTBEHHBIH SI0IIOKY, 0€3 IOCTOPOHHHMX 3aI1aX0B
[MeHooOpa3zHast ¢ BKITIOUCHUSIME
Koncucrenius IlenoobpazHasi, omHOpOIHAS .
HApEe3aHHBIX (PPYKTOB M OBOIIEH

Ilo pe3yiibTaTaM OPraHOJCIITHYICCKUX MoKazarejieli KadecTBa (Ta6J'I.

1) ombITHBIE

B30MBHBIE JiecepThl U3 510710k (00pa3nsl 1 u 2) coorBercTBYeT TpeboBanusm ['OCT 32147-2013,
XapaKTepU3yIOTCs YIYYLIEHHBIM BKYCOM, OJlarojapsi UCIOJIb30BaHUIO B KaueCTBE IOCBHINKH U3
CMECH KaKao-TIOpOoIlIKa U KOPULIbI, B 00pa3lie 2 HauMHKa U3 THIKBbI IPUIAET U3JEIUI0 IPUATHBIN
KHCIIO-claakuii BKyc. LBeT 11t KoHTposbHOro oOpasia 1 o0pasia 2 — KpeMOBBIH, 1 oOpa3ua 1
— cBeTo-KopuuHeBbId. Cpean o0pasnoB ecepToB U3 00K BbIAENsAeTCS oOpaseln 2, Tak Kak
HAUMHKa U3 THIKBBI U JIUMOHA CHOCOOCTBYET YIYUIIEHHIO BKyca W BHEIIHEr0 BHJAa FOTOBOTO

U3 OCIINAA.

PGSYJ'IBTaTBI KOMILIEKCHOM OLICHKH KadyecTBa MIPEACTABJICHBI HA PUCYHKE 3.

Issue No. 2, 2024

105



CoepemeHHaﬂ HayKa 1 UHHOBaUnK.

BrenHaunii Bua
20

Koncucrenmus

2.

2024. Ne 2 (46)

==¢==KOHTpONBHBII 00pa3er]
== O0paszer |

==¢==KoHTpONbHbI} 00pa3ew
== O0pa3zer 2

Pucynok 3 — KomiuiekcHoli olleHKH KayecTBa B30MBHBIX JlecepToB U3 s10/10K: 1. KOHTPOJILHBII o0pa3sen u
obpa3en 1; 2. KOHTPOJILHBIN 00pa3el U o0pa3er 2
Figure 3 — Comprehensive assessment of the quality of whipped apple desserts: 1. control sample and sample 1; 2.
control sample and sample 2

[To pe3ynapTaTaM KOMILIEKCHOM OIIEHKHM KaudecTBa (puc. 3) BBIACISIOTCS obOpasenm 2 ¢
WCIIOJIb30BaHMEM B KQUECTBE CTYAHE0Opa30BaTes arapa MUIieBOro, Tak Kak MpOoCIoiKa HAYMHKA
U3 THIKBBI U JIAMOHA M OOCHITKA CMECHIO U3 KaKao-TIOPOIIKA U KOPHUIIHI TPUIAIOT U3JIENNI0 0ojIee

MPUBJIEKATENIbHBIN BHEIIHUM BU/ U IPUATHBIN BKYC.

OrneHky 11BeTa B30EBHBIX JIECEPTOB U3 00K onpeaemnin Ha mpuoope Komopumerpe NR-
110 (Kuraii), KoTOpas MOATBEPKIAET, YTO BBOJUMBIC B PEIICTITYPY B3OMBHBIX JIECEPTOB U3 SOJOK
cTabunu3aTopsl BIMSAIOT Ha I1BeT. [locTpouM rpaduk 3aBHCUMOCTH LIBETOBOM T'aMMBI OT
JO3UPOBKH PA3IUYHBIX CTAOWUIN3aTOPOB B PELENTYpPY AECEpPTOB M3 s0JIOK, MOKA3aHHOTO Ha

pucyHke 4.
350
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12.08 50.76
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S 6a .27.‘311402

KonTponsHsIit 06pasers

EL* ma* b* mc* mh* AE*ab

Obpaser 1

B AE*max m C*ab mAH

Pucynok 4 — I{BeT0BOii KOMIOHEHT 00pa31oB: mKajga L* — crenensb 0esioro, mKkaua +a* — creneHb KPacHoro,
LIKAJIA -2* — CTeNeHb 3eJEeH0ro, MKajaa +b* — creneHs KeJITOro, mKana -b* — crenens cunero uBeros, C* —
cTeneHu 0eJIM3HbI HBETHOCTH, hap — yros1 uBeroBoro Tona, AE*ab — o6mas xapakrepuctuka nsera, AE*max -

001asi XapaKTePUCTHKA NBETA MAKCUMAJIBLHAS,
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AH — eBKJIMI0Basi Pa3HUIA B LIBETE MeKAY ABYMs 00pa3zuamMu
Figure 4 — Color component of the samples: scale L* — degree of white, scale +a* — degree of red, scale -a* —
degree of green, scale +b* — degree of yellow, scale -b* — degree of blue, C* — degree of whiteness of
chromaticity, hab — angle of color tone, AE*ab is the general color characteristic, AE*max is the maximum
general color characteristic, AH is the Euclidean color difference between two samples

C 10o3upoBKOM arapa MHIIEBOIO W MeJa HaTypalbHOro (oOpaszer; 2) B peuLentype
B30MBHOTO Jecepra mo ocu L* cBermnocts yBenmmumBaercs Ha 20,10%, 1o cpaBHEHHIO ¢
KOHTPOJILHBIM 00pa3noM (puc. 4), u3aenne 00agaeT KpeMOBBIM, PABHOMEPHBIM TI0 BCE Macce
BetoM (tabi. 1). KpacHbsie koMmoHeHTsI (+a*) B 0Opasiie 2 yMEHBIIIAOTCs, Oaroaps 3aMeHe
SIOJIOYHOTO TIOPE TOPrOBOM MapKH Ha MIope U3 00K cOOCTBEHHOTO MpuroToBieHus B 2,0 pasa,
YeM B KOHTPOJIbHOM o0pa3siie. Tora kak mokazaresb KeIThIX KOMIOHEHTOB (+b*) yBenuunBaeTcst
Ha 11,01%. Crenens 6enu3Hbl nBeTHOCTH (C*) MeHbIIe y oOpasiia 2 ¢ MpUMEHEHHUEM B Ka4eCTBE
CTa0MIIM3aTopa arapa MUIIEBOTO B CBS3H C YMEHBIIICHUEM B JIECEPTE U3 SI0JOK KOJIMUECTBA OEIKOB,
MPUIAOIINX H3/CTHI0 TP B3OMBAHWM TEHHOW CTPYKTYpPBHI CBETJIOTO IIBETA, TO €CTh JaHHOE
W3/IeNie OTIINYaeTCst HanboJee spKuM 1iBeToM. st m3ienuii Ha OCHOBE arapa nmuieBoro (oopasert
2) paznuuue BeNUYMHBI 001el xapakrepucTuku 1Beta (AE*ab) oT koHTposbHOTO 00pasua He
3HauuTeNnbHOE M cocTaBisgeT 4,45%. B pesynbraTe NMpOBEAEHHBIX HCCIEAOBAHHUM MPUILIU K
BBIBOJIy O TOM, YTO IO pe3y/bTaTaM OMpPEICIICHHs IBETOBBIX KOMIIOHEHTOB OIMBITHOTO 00pa3ia
JiecepTa u3 00K MOYKHO CUMTATh OJM3KUMHU K KOHTPOJIHHOMY 00pasiry.

OU3NKO—XUMHUYECKHE TTOKA3aTeNI KauecTBa JeCePTOB U3 sI0OIOK MpEeACTaBICHBI B TA0IHIIE

2.
Tabnuua 2 — PU3NKo—XMMHUYECKHe MOKA3aTe I Ka4ecTBa B3OMBHBIX /IECEPTOB U3 SI0JI0K
Table 2 — Physico—chemical quality indicators of whipped apple desserts
IToka3zaTesim KayecTBa KoHTpoJibHbIIi 00pa3en Oo6pazen 1 Oopazern 2
MaccoBasn goist Bjaaru, % 24,0+0,5 23,5+0,4 23,6+0,5
Turpyemasi KHCJIOTHOCTD, TPaj 0,49+0,5 0,46+0,4 0,49+0,3
Cunepe3smuc, r OT1cyTCcTBYET

Jlnst B3OMBHBIX J€CEPTOB U3 SIOJOK Bce (DU3MKO-XMMHUYECKHE MMOKA3aTeNId KavyecTBa HE
MPEBBIIIAIOT 3HAUYCHUH KOHTPOJBHOTO OoOpa3sia. SIBIeHHe CHHepe3uca B JecepTax 3 sI0J0K ¢
BHECCHHEM arapa IuIIeBOTo He HaOmoaaercs (Tad. 2).

MukpoOHoornyeckue MoKa3aTeqd KadecTBa B30MBHBIX  JECEPTOB U3 s0JIOK
MPEJCTaBJICHbI B TAOIUIIE 3.

Taﬁ.lmua 3- Ml/lKPOﬁl/lOJIOFl/l‘[CCKHe nmoKa3aTeJjim KavuecTBa aecepToB U3 A0JI0K
Table 3 — Microbiological indicators of the quality of apple desserts

HanveHoBanMe NOKa3aTens O06pa3upl gecepToB U3 AGIOK Hopma no TP
KonTponeHbI# 00pa3zern Obpazerr 1 | O6pazer 2 TC021/2011.
Ilnecenn, KOE/T, He 60oj1ee 4 4 5 200
KMA®AsM, KOE/T, He 6oee 3,4x107 4,2x107 3,6x10? 5x10°
BI'KII (konudopmbi) He obnapyxeHsl 1,0
IIaToreHnble, B TOM 4YHCJI€e
Her pocra 1,0
CaJIbMOHEJIBI

ITo MHKpOOMOJIOrMUECKUM MOKa3aTessiM KadecTBa (Tabiu. 3), uepe3 3-e CYyToK XpaHEeHHUs
roToBbIX M3zenuil mpu temneparype 0—+4°C, Bce o0pasibl B30MBHBIX JE€CEpPTOB U3 SIOJOK
cooTBeTcTBYIOT TpeboBanusm TP TC 021/2011.

B Xone wuccnenoBaHHs ONpENeNsUIM MEHOOOPa3yoUIyl0 CIOCOOHOCTh, IUJIOTHOCTh M
arpuraTMBHYIO YCTOMYMBOCTH B3OMTOM Macchl (puc. 5-7).
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105.06

B KOHTpOJIbHHBIN
oOpasery

O6paser 2

94.73

Pucynok S — Ilenoo0pa3yromas cnoco0HOCTh B30MBHBIX 1eCEPTOB U3 s10/10K

Figure 5 — Foaming ability of whipped apple desserts

OT MONEeKyIApHON MacChl 3aBUCHUT MEHOOOpa3yroIIas CrIoCOOHOCTh XKelaThuHa, YeM OHa
0oJIbIIe, TEM BHIIIIE TTEHOOOpa3yroIIas crmocoOHOCTh BemecTBa. MccnenoBanus nokasanu (puc. 5),
YTO MaKCHMaJbHOE 3HAaY€HHE MEHO0Opasyromeld CIoCOOHOCTH HaOMIOAATIOCh B KOHTPOJBHOM
o0Opasie ¢ HMCHOJBh30BAaHWEM KellaTHHAa B KadecTBe cTaOmim3aTopa. B pesynprare 3aMeHBI
JKeJlaTuHa Ha arap nuieBoil (obpasen 2) 9,83%, no cpaBHEHHIO C KOHTPOJIEM, YTO CBS3aHO C
coJiepaHreM OCJIKOB B arape MuiieBoM, KOTOpbiX B 10,26 pa3a MeHbIIIe, 4eM B JKeTaTHHE.

1.2

o o o
N ) I o o]

IJIOTHOCTH NMEeHbI, I/cm3
©
N

0.74

¥ KoHTposabHbIH 00pasel
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Pl/lcyHOK 6 — I1J1I0THOCTD MEHBI B 3aBHCHMOCTH OT COCTABA B30MBHBIX aecepToB u3 010K
Figure 6 — Foam density depending on the composition of whipped apple desserts

[TnoTHOCTH B3OMBHOTO JecepTa C HCIOJIb30BAaHUEM B KauecTBE CTaOmiIM3aTopa arapa
numieBoro (o6pasen 2) yBenuuuBaercs Ha 30,19%, B oTauune OT KOHTPOJIBHOTO o0Opasia, uTo
yKa3bIBaeT Ha 00Jiee MHTEHCUBHOE HACHIIIICHHE MACChl BO3AYIIHBIMH My3bIpbKaMHu (pHC. 6).

Ha pucynke 7 npencraBieHa yCTOMUUBOCTD ME€HBI, UCCIEA0OBAaHHAS B TEYEHUE 3 4aCOB ISt
KOHTPOJIBHOTO U OIBITHBIX 00pa3IioB.
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PucyHnok 7 — Biusinue pa3In4HbIX BHIOB J00aBOK HA arperaTHBHYI0 yCTOHYMBOCTh
B30MBHBIX /IeCEPTOB U3 I010K
Figure 7 — The effect of various types of additives on the aggregate stability of whipped apple desserts

Y cTOWYMBOCTE TIEHBI IS JIecepTa U3 sSI0JI0K BCeX OMBITHOTO 00pasiia coctasisier 100% u
HE M3MEHseTCs B TEUEHHUHU 3 4acoB ee BblAepKUBaHUs. Toraa Kak Juis KOHTPOJIbHOTO oOpasia
JMaHHBIN Moka3artenb MeHble Ha 0,88% (puc. 7). Kpome Toro, B mpoiiecce BbICTAaMBaHUS MEHbBI
KOHTPOJIBHOTO oOpaslia JecepTa B TeUYCHHE 3 4YacoB HAOIIOJAeTCsl pa3/ielieHHue TEeHbl Ha 2
MeXK(]a3HbIX aCOPOIMOHHBIX CIIOSI: TUCTIEPCHYIO (TIEHA) M TUCTIEPCHOHHYIO ((KU3KOCTh). [leHHas
cucTeMa B B30MBHOM JecepTe M3 SO0JIOK IMOJlydeHa Oyiarofaps IUCTIEPTHPOBAHUIO Ta30BOM
CUCTEMBI B KHUJIKYIO B IPUCYTCTBUU NeHOOOpa3oBarens. B kauecTBe neHooOpa3oBaress B JAHHOM
Ciydae BBICTYMAIOT IEKTHH, COJEp)KAIUKUCS B IJI0AaX S0JIOK, U Oelok crabmnm3aropa. bes
neHooOpas3oBaress MeHHasl CTPYKTypa MOoJIydaeTcsl He yCTOMYMBasi, TaK Kak IMEeHO0Opa3oBaTelb
y4acTBYET B IOHM)KEHUU TOBEPXHOCTHOTO HATSKEHUsI Ha TpaHuIle pa3fena ¢a3 u B 00pa3oBaHUU
Ha TIOBEPXHOCTH pazjiesia MPOYHBIX 3AIUTHBIX IUIEHOK, KOTOpPbIE MPENSTCTBYIOT CIHSHHUIO
MIEHHBIX MY3BIPHKOB. B pe3ynbTaTe MOXKHO clenaTth BBIBOJ O TOM, YTO KOHTPOJILHOM oOpaslie
B30MBHOTO JiecepTa HEOOXOAMMO YBEIMYHTH PEIENTypHOE CcojAep)aHue craduiausaropa. B
oOpa3siie 2 ¢ arapoM MUILEBHIM JAHHOE SIBJICHHE HE HAOJI0IaeTCsl, B CBA3H C YeM MOKHO CJlIeaTh
BBIBOJI O XOPOIIIUX CTAOMIM3UPYIOIIUX CBOMCTBAX arapa MUIIEBOTO.

B pabote wuccnemoBanu BIMSHHE PELENTYPHBIX KOMIIOHEHTOB Jecepra U3 s0JIOK Ha
BA3KOCTh I€HBbl Ha poTanMoOHHOM Bucko3umerpe Brookfield DV2T. ®dusnyeckue mapamerpbl
UCCIIeTIOBAaHHBIX 00pa3IoB B3OMBHBIX JECEPTOB MpeACTaBICHBI B Ta0OIuUIE 4.

Tabéauna 4 — @uznyecKue NapamMeTpbl HCCJIeJ0BAHHBIX 00Pa3LOB
Table 4 — Physical parameters of the studied samples

. Oo0pa3ubl 1ecepToB U3 A0JIOK
HaumeHoBaHue noka3areJeit =
KoHTpoJbHBIii 00pazen Oopazen 2
Bsizkocts (cII3 uian mllaec) 81,33 46,0
Temneparypa (°C uiu °F) 14,0 13,1
% KpyTsinmii MoMeHT 24,4 13,8
IL1oTHOCTD, I/CM> 0,0 0,0
Cxopoctb caura, RPM 12,0 12,0

W3 Tabnuubl 4 BUIHO, yTO B 00pasiie 2 ¢ MCIOJIb30BaHUEM arapa MHUIEBOIO B KauecTBe
cTabHIIM3aTopa BA3KOCTh HI)KE, YeEM B KOHTPOJIBHOM 00paslie ¢ eslaTHHOM Ha 43,44% npu Towm,
a CKOpPOCTb CIIBUI'a BO BCEX HCCIIEAYEMBIX 00pasliax oJuHaKoBas U cocraniser 12,0 060poToB B
MUHYTY. JlaHHBIMH pe3yabTaT H3MEPEeHUH CBs3aH C YMEHbBIIEHHEM CIIOCOOHOCTH arapa
00pa30BbIBATh CTY/HU B MPUCYTCTBUU KUCIOT SIOJIOK CBEKUX.
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PazpaboTanbl HOpMAaTHBHO-TEXHUUYECKHE TOKyMEHTHI Ha B30MBHOM fecept u3 s1610k: CTO,
TU, P11 00493497-007-2022 necepT nueTudeckuii «Xasiiby» u3 010K «KbI3BIKCHIHY».

B Tabnuie 5 npuBeeHbI pacyeThl MJIaHOBOW KAIBKYJISIIUN U IPOCKTA ONITOBOM IIEHBI Ha 1
T B3OUMBHBIX JICCEPTOB U3 SIOJIOK.

Tabauna 5 — Pacyer mu1aHOBOH KAJNBKYJISINMA M IPOEKTA ONTOBOM LeHbI 1 T B30MBHBIX ieCePTOB
Table 5 — Calculation of the planned calculation and the draft wholesale price of 1 ton of whipped desserts

Ne 3atpaTel Ha 1 T NPOAYKIMH, THIC.P.
. /;1 CTaThH KAJNbKYJISIUU KonTpotbubiii o6pazen «KbI3bIKCHIHY»
(o0Opasen 2)
1 CsIpbe, OCHOBHBIE H BCIIOMOTaTeIbHbIEe MATEPHAJIbBI 443,7 505,1
2 TpancnopTHo-3aroroBuTebHbIe pacxoasl (10% ot 44.4 50,5
CTOUMOCTH)
3 Tennodueprus, 10% 44,4 50,5
4 uexTpodHeprusi, 10% 44,4 50,5
5 OcHoBHAs M /1011 3apadoTHas miaara, 20% 88,7 101,0
6 OTyunceHns: HA COIl. CTPaxoBaHue, 6% 26,6 30,3
7 Pacxonpl Ha cofep:kaHue 000pya0oBaHuUs, 5% 22,2 25,3
8 O061mexo3siiicTBeHHbIE Pacxoabl, 5% 22,2 25,3
9 Ilpon3BoacTBeHHAs Ce0ECTOMMOCTD 736,5 838,5
10 Kommepueckue pacxonbl, 1% 7,4 8,4
11 IMonnas cedbecTONMOCTD 743,8 846,9
12 PenTabdeabHoCTh, %0 15,0 15,0
13 Ipu6bLIL, 15% OT MOJIHON cefecTOMMOCTH 111,6 127,0
14 OnroBas nena (11+13) 855,4 973,9
15 Hauor na JIC, 10% 85,5 97,4
16 OTtnyckHast nena ¢ HJC 940,9 1071,3

CebecToMMOCTh OMBITHOTO OOpa3iia jmecepra u3 010k (oOpaselr 2) ¢ arapoM MHIIEBHIM
BBIIIE, [0 CPAaBHEHHUIO C KOHTPOJbHBIM OOpa3noMm Ha 12,2% (tabn. 5). OnmHako, y4uTbhIBas
MUIIEBYIO [IEHHOCTh U3JENUN U BO3PACTAIONIUN CIIPOC HAa MPOIYKIHMIO ISl 3I0POBOTO MUTAHUS,
[[EHA peal3allly BBIIIE, COOTBETCTBEHHO, MPHOBLUIL OOJbIIE, BHITOJHO MPOU3BOAUTH TAKYIO
MPOJIYKIINIO, T.K. OHAa OyJeT KOHKYPEHTOCIIOCOOHA Ha PhIHKE.

DxoHomMuueckuii 23PpPexT oT peanuzauuu 1 T necepra TUETHUECKOTO «Xalsib» U3 sI0JI0K
«Kb13bIKCBIHY» (0Opaser 2) OTHOCUTEIBHO JiecepTa U3 010K (KOHTPOJIBHBIN 00pa3elr) COCTaBuUII:

Dy = (1071,29 — 940,94) *1000 = 130350 p.

Ilena 3a 1 kr gecepra W3 S0JIOK COCTaBIsAeT: KOHTPOJBHBIN oOpazenr — 940,94 p.,
«Kb13b1KCBIHY» (00pazen 2) — 1071,29 p. (B uenax nosops 2023 r.)

3akaouenue. Pa3zpaGoTaHHBI HU3KOKAJIOPUMHBIM B30MBHOM  JecepT MO3BOJSET
HAMOJIHUTH PAIlMOH JIF0Ie MUKPOHYTPHUEHTAMH, YTO IO3BOJISIET OTHECTH MX B PAIIMOHBI JIe4eOHO-
MpOQUIAKTUYECKOTO MUTAHUS AJS JIOACH C OrpaHUYCHHEM B PAllMOHE OBICTPHIX YTIIEBOIOB.
JlaHHbBIE TPOYKTHI MUTAHUS MOKHO OYAE€T PEKOMEHI0BATh JIOASIM C U30BITOYHBIM BECOM, U TIPU
pa3nMYHBIX 3a00JIEBaHUAX TaKHX, KaK aTepOCKIepO3, CaXapHbI JuabeT BTOPOrO THIIA,
3a00JIeBaHUS MUIIEBAPUTETIFHON CUCTEMBI, 3200JIEBAaHUS OTIOPHO-BUTATEIBHOTO arapara u mp.
Kpome TOro, ucnonab3oBaHHbIE B TEXHOJOTHU B30MBHBIX JECEPTOB PELENTYPHBIE WHTPEIUCHTHI
PACTHTENHHOTO TMPOMCXOXKJIEHUSI TO3BOJIAIOT OTHECTH M3JETHE K KAaTerOpHUH XaSUIbHBIX U
BETeTapUaHCKUX MUIIEBBIX TPOIYKTOB.

Ilena c >xematuHOM (KOHTPOJBHBIA oOOpasen) oOnanaeT HAUMEHBIIEH TIOTHOCTHIO
(menbie, yeM B ob6pasue 1 Ha 30,19%), 370 yka3pIBaeT Ha TO, YTO B JaHHOM 00pasiie Ooblie
My3BIPPKOB  BO3/AyXa o0O0pa3oBalioch B TIpollecce B30uMBaHuA Macchl. [leHOOOpasyrorias
CIIOCOOHOCTh COOTBETCTBEHHO KOHTPOJIBHOM OO0pasiie Bhiie, yeM B obOpasie 1 Ha 9,83%, dro
CBsI3aHO ¢ OENKOBOM MpUpOI0if skenatuHa. Ho crnexyeT oTMeTuTh 0oJiee YCTOMUUBYIO CTPYKTYPY
MEHBI C BHECEHHEM arapa muiieBoro (oopasern 1), maxke mocie 3 4acoB BBICTAUBAHUS COCTABIISIET
100%, uyTo oOyeryaer TEXHOJOTHYECKHI MPOIecC MPOU3BOJICTBA JIECEPTOB U3 SOJIOK, a TaKKe
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YCIIOBUSL ¥ CPOK XPAHCHHSI MTPOYKTa. JKOHOMHUYECKUE PaCUeThl YKa3bIBalOT Ha 3((HEKTUBHOCTH
MPUMEHUMBIX perieHnid. Pa3paboTaHbl HOPMAaTUBHO-TEXHUYECKHE JTOKYMEHTHI Ha JIeCepT
auerndeckuit «Xansiby u3 51010k «Ke3bikesiny» (CTO, TH, P11 00493497-007-2022).
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01 / denpepanbHOE areHTCTBO MO TEXHUYECKOMY perynupoBaHuio. M3a. odunmanbHoe.
Mocksa: Crannaptundopm, 2016. 10 c.
Draget K. 1., Taylor C. Chemical, physical and biological properties of alginates and their
biomedical implications // Food hydrocolloids. 2011. No. 25. P. 251-256.
Ab6ymaeBa A. P., CagpiroBa M. K., Cemuner H. A., AGapsmutoBa M. P. Ontumusanus
PEUCIITYPHBIX UHI'PECAUCHTOB METOJAOM PETPECCUOHHOIO aHAJIM3a B pCUCITYPC MapMeiiaa nu3
THIKBBI // XXI BeK: HTOI'M IPOLLIOro U Mpobiaemsl HacTosmiero mitoc. 2023. Ne 4 (64). C. 132-
141.
YepkynoBa M. B., A6ymaeBa A. P., CagpiroBa M. K., Cemuner H. A. HccnenoBanue
PCOJIOTHUICCKUX CBOMCTB HOJ'IY(i)a6pI/IKaTOB A1 BOCTOYHBIX KOHAHUTCPCKUX I/I3L[CJ'II/II71 Ha
OCHOBE 0e3rIoTeHOBOTO Chiphs // CoBpeMeHHas Hayka 1 uHHoBauuu. 2023. Ne3 (43). C. 57-
69.

REFERENCES

Kurakin MS, Motyreva OG. Technique of development of products and dishes formulations
taking into account the nutrition value and cost of raw materials. lzvestiya vuzov. Food
Technology.. 2016;1(349):117-120. (In Russ.).

Issue No. 2, 2024 113



10.

11.

12.

13.

14.

15.

16.

17.

114

CoBpemeHHasn HayKa 1 nHHoBaumu. 2024. Ne 2 (46)

Minnikhanova EYu. Prospects for the use of sweeteners in the development of recipes for
sweet dishes. Priority areas of innovation activity in industry: Proceedings of the VI
International Scientific Conference (June 29-30, 2020) / [editorial board: R. V. Lebedev
(chairman) et al.]. Kazan: LLC Konvert, 2020. Part 1. P. 147-150. (In Russ.).

Kurakin MS, Novoselov SV, Nekhorosheva AV, Nekhoroshev SV et al. Prospects for the
development of functional-purpose nectars based on fruit and berry raw materials of the
Siberian region. Polzunovskiy vestnik. 2020;2:93-99. (In Russ.).

Davydenko NI, Zubareva EN. Application of forecasting methods in the formation of the
functional food market. In Management of innovations in trade and public catering: materials
of the international conference with elements of a scientific school for young people (October
25-29, 2010). Edited by VP Yustratov. Kemerovo: KemTIPP; 2010;22-25. (In Russ.).
Bogotova ZZ, Dzakhmisheva IS. Prevention of obesity by means of functional food.
Fundamental reaearch. 2015;2-3:543-546. (In Russ.).

Vorobyeva EN, Fomicheva LM, Vorobyev RI et al. Nutrition as a risk factor for
cardiovascular diseases. Ulyanovsk Medico-Biological Journal. 2015;1:8-14. (In Russ.).
Badrutdinova MV, Borisova SV, Mingaleeva ZSh, Reshetnik OA. Study of the possibility of
replacing granulated sugar with a high-tech sweetener in the production of baked goods //
Herald of technological university. 2013;3(16):179-182. (In Russ.).

Bekesheva AA, Yakubova SS. Qualimetric assessment of consumer properties and sensor-
quality indicators of sweet gels of function-functional functions. Technology and the study of
merchandise of innovative foodstuffs. 2018;5(52):96-102. (In Russ.).

Ismagulova RA, Ponomareva VP, Grinyaeva YuG. Study of the influence of synthetic
sweeteners on the organoleptic characteristics of food products. Specialists of the new
generation of agro-industrial complex: materials of the All-Russian scientific and practical
conference (March 13-17, 2017). Edited by EB Dudnikov. Saratov: TseSAin; 2017;284-286.
Sosunova IA. Health of Contemporary Person: Ecological Aspects. Herald of the International
Academy of Science. Russian Section. 2014;1. Available from:
http://www.heraldrsias.ru/download/articles/08_Sosunova.pdf [Accessed 22 June 2020]. (In
Russ.).

Mayurnikova LA, Davydenko NI, Kurakin MS. Nutrition as a basis for improving the quality
of life of people with carbohydrate metabolism disorders. Food Processing: Techniques and
Technology. 2009;1:43-47. (In Russ.).

Gendeleka GF, Gendeleka AN. The use of sugar substitutes and sweeteners in diet therapy of
diabetes and obesity. International Journal of Endocrinology. 2013;2(50):34-38. (In Russ.).
Rynza OP, Guryanova NO. Excess weight as the issue of the day of young age persons, living
on the territories with ecological trouble. Advances in current natural sciences. 2006;4:78. (In
Russ.)

Abramova YuP, Dolgorukova MV, Matveeva AA. Possibility of using sweeteners in the
production of creamy desserts. Aktual'nye voprosy sovershenstvovaniya tekhnologii
proizvodstva i pererabotki produktsii sel'skogo khozyaistva = Actual developments in
technology erobotic productions. 2017;19:159-161. (In Russ.).

Artemova EN, Levgerova NS, Osina SYu. Use of stevia as a sweetener in the production of
blackcurrant juice with therapeutic and prophylactic action. In Chemistry of natural
compounds. Problem of the XXI century. Direction (problem) "Commodity science,
technology and biotechnology of food products™: collection of articles of the International
scientific and technical conference (May 5, 2003). Moscow: MGUS; 2003:47-50. (In Russ.).
Eliseeva T, Yampolsky A. Pumpkin (lat. Cucurbita). Journal of Healthy Nutrition and
Dietetics. 2018;4(6):23-32. (In Russ.).

Eliseeva T, Tkacheva N. Yarrow (lat. Achilléa). Journal of Healthy Nutrition and Dietetics.
2018;4(6):12-22.

Bbinyck Ne 2, 2024



18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Modern Science and Innovations. 2024. No. 2 (46)

Rogers EJ, Milhalik S, Orthiz D, Shea TB. Apple juice prevents oxidative stress and impaired
cognitive performance caused by genetic and dietary deficiencies in mice // J Nutr Health
Aging. 2004;8(2):92-97.

Koutsos A, Tuohy KM, Lovegrove JA. Apples and cardiovascular health - is the gut
microbiota the main factor? Nutrients. National Library of Medicine. 2015;7(6):3959-3998.
Julie E. Flood-Obbagy, Barbara J. Rolls. The effect of fruits in various forms on energy
consumption and feeling full while eating. National of medicine. 2009;52(2):416-422.
Gerhauser S. The potential of chemoprophylaxis of cancer of apples, apple juice and apple
components. Planta Med. 2008;74(13):1608-1624.

Koutsos A, Tuohy KM, Lovegrove JA. Apples and cardiovascular health - is the gut
microbiota the main factor? Nutrients. National Library of Medicine. 2015;7(6):3959-3998.
Muraki I, Imamura F, Manson JE, Hu FB, Willett WC, van Dam RM, Sun Q. Fruit
consumption and risk of type 2 diabetes: results from three prospective longitudinal cohort
studies // BMJ. 2013;28(347):5001.

Hayson DA. Comprehensive review of apples and their components and their relationship to
human health. Adv Nutr. 2011;2(5):408-420.

Micek J, Yurikova T, Skrovankova S, Sokhor J. Quercetin and its anti-allergic immune
response // Molecules. 2016;21(5):623.

Shen CL, von Bergen V, Chyu MC, Jenkins MR, Mo H, Chen CH, Kwun IS. Fruits and dietary
phytochemicals for bone protection. Nutr Res. 2012;32(12):897-910.

Khan H, Ullah H, Aschner M, Cheang WS, Akkol EK. Neuroprotective Effects of Quercetin
in Alzheimer's Disease. Biomolecules. 2019;10(1):59.

Technical Regulation of the Customs Union 029/2012 "Safety requirements for food
additives, flavorings and technological aids™: adopted by the Decision of the Council of the
Eurasian Economic Commission of July 20, 2012 No. 58 // JSC "Kodeks". 2011. Art. 173. (In
Russ.).

Elliott BM, Steckbeck KE, Murray LR, Erk KA. Rheological investigation of the shear
strength, durability, and recovery of alginate rafts formed by antacid medication in varying
pH environments // International journal of pharmaceutics. 2013;457(1):118-123.

Hong H.-J. Investigation of the strontium (Sr (I1)) adsorption of an alginate microsphere as a
low-cost adsorbent for removal and recovery from seawater. Journal of environmental
management. 2016;165:263-270.

Jensen MG, Kristensen M, Astrup A. Can alginate-based preloads increase weight loss beyond
calo-rie restriction? A pilot study in obese individuals. Appetite. 2011;57(3):601-604.
Kamaruddin MA, Yusoff MS, Aziz HA. Preparation and characterization of alginate beads by
drop weight. International journal of technology. 2014;5(2):121-132.

Kashima K, Imai M. Selective diffusion of glucose, maltose, and raffinose through calcium
alginate membranes characterized by a mass fraction of guluronate. Food and bioproducts
processing. 2017;102:213-221.

Cataldo S et al. Kinetic and equilibrium study for cadmium and copper removal from aqueous
solutions by sorption onto mixed alginate/pectin gel beads. Journal of environmental chemical
engineering. 2013;1:1252-1260.

Ruigh A de, Chen J, Pandolfino JE, Kahrilas PJ. Gaviscon double action (antacid + alginate)
versus equivalent antacid for postprandial acid reflux: a double-blind crossover study inGERD
patients. Gastroenterology. 2014;146(5):27-28.

Draget K. 1., Taylor C. Chemical, physical and biological properties of alginates and their
biomedical implications. Food hydrocolloids. 2011;25:251-256.

Yin N., Hana Y., Xu H. et al. VEGF-conjugated alginate hydrogel prompt angiogenesis
andim-prove pancreatic islet engraftment and function in type 1 diabetes // Materials science
and engineering. 2016;59:958-964.

Issue No. 2, 2024 115



CoBpemeHHasn HayKa 1 nHHoBaumu. 2024. Ne 2 (46)

38. Lahaye M., Rochas C. Chemical structure and physico-chemical properties of agar //
Hydrobiologia. 1991;221(1):137-148.

39. Imeson A. Food stabilisers, thickeners and gelling agents. Oxford: Blackwell; 2010. 354 p.

40. Mao B, Bentaleb A, Louerat F. Heat-induced aging of agar solutions: Impact on the structural
and mechanical properties of agar gels. Food hydrocolloids. 2017;64:59-69.

41. Maximova OA, Mitin VV. Determination of the Dynamics of Gel Formation of Agar Agar.
Food processing Industry. 2013;7:45-45. (In Russ.).

42. Interstate standard. Food agar. Specifications: Interstate Council for Standardization,
Metrology and Certification Minsk: date of introduction 2004-01-01. / Federal Agency for
Technical Regulation. Official ed. Moscow: IPC Publishing House of Standards, 2003. 6 p.
(In Russ.).

43. GOST 33310-2015. Food additives. Food thickeners. Terms and definitions: national standard
of the Russian Federation: date of introduction. 2016-04-01 / Federal Agency for Technical
Regulation. Official ed. Moscow: Standartinform, 2016. 10 p. (In Russ.).

44. Draget KI, Taylor C. Chemical, physical and biological properties of alginates and their
biomedical implications. Food hydrocolloids. 2011;25:251-256. (In Russ.).

45. Abushaeva AR, Sadygova MK, Semilet HA, Abdryashitova MR. Optimization of prescription
ingredients by regression analysis in the formulation of pumpkin marmalade. XXI Century:
Resumes of the Past and Challenges of the Present plus. 2023;4(64):132-141. (In Russ.).

46. Cherkunova MV, Abushaeva AR, Sadygova MK, Semilet NA. Investigation of rheological
properties of semi-finished products for oriental confectionery based on gluten-free raw
materials. Modern Science and Innovations. 2023;(3):59-71. (In Russ.).

NHOOPMAILIUSA Ob ABTOPAX

JAunapa Cancpi30aeBHa Myxam0eTKa/JIMeBa — CTyICHT Kadeapbl TEXHOJIOTHU TIPOYKTOB
nuTanusi, (GakyJIbTeT BETEPUHAPHOW MEIUIIMHBI, MUIIEBBIX W OWoTexHOJOTHH, CapaToBCKHIl
rOCYJIapCTBEHHBIM YHUBEPCUTET TCHETUKHU, OMOTEXHOJIOTUH U nHkeHepun nmenu H.W. BaBuiosa
(BaBm10BCKUIT YHUBEPCHUTET)

Acusi PadpansibeBHa AOymiaeBa — acCUCTEHT Kadeaphl TEXHOJIOTHH TIPOTYKTOB IMUTAHMSI,
(dakynbTeT BETEPUHAPHOM  MEOUIMHBI, TNHIIEBBIX U  OuorexHonoruit, CapaToBCKUi
roCy/lapCTBEHHbIN YHUBEPCUTET T'€HETUKU, OMOTEXHOJIOTUU U nHxkeHepun nmenn H.W. Basuosa
(BaBwiioBckuii yauepcurer), Scopus ID: 58643068900

Mapuna KapunysioBaa CaabiroBa — JOKTOp TEXHUYECKHX HayK, mpodeccop, JOLEHT
Kadeapbl TEXHOJIOTUH MPOAYKTOB NMUTaHUs, (aKyJIbTeT BETEPUHAPHOW MEIUIIMHBI, MHUILIEBbIX U
ouorexHonoruif, CapaToBCKUil rOCYJapCTBEHHBI YHHUBEPCUTET T€HETUKU, OUOTEXHOJIOTMH U
umxeHepun umenun H.M. Basunosa (BaBumnoBckuii ynuBepcutet), Scopus ID: 57210968526,
sadigova.madina@yandex.ru

Huxura AnexkcanapoBuu CemMuiIeT — KaHIUAAT TEXHUYECKUX HAYK, JOLEHT, JIOIEHT
Kadeapbl TEXHOJIOTUH MPOAYKTOB NMUTaHUs, (aKylIbTeT BETEPUHAPHOW MEIUIMHBI, MHUIIEBLIX U
ouorexHonoruit, CapaToBCKUil TOCYJapCTBEHHBIM YHHBEPCUTET T'€HETUKU, OUOTEXHOJIOTMH U
umxeHepun umenn H.W. BaBunosa (BaBuinoBckuii ynusepcutet), Scopus I1D: 57212193187

INFORMATION ABOUT THE AUTHORS

Dinara S. Mukhambetkalieva — Student of the Department of Food Technology, Faculty
of Veterinary Medicine, Food and Biotechnology, Saratov State University of Genetics,
Biotechnology and Engineering named after N.I. Vavilov (Vavilov University)

Asiya R. Abushaeva — Assistant at the Department of Food Technology, Faculty of
Veterinary Medicine, Food and Biotechnology, Saratov State University of Genetics,
Biotechnology and Engineering named after N.I. Vavilov (Vavilov University), Scopus ID:
58643068900

Madina K. Sadygova — Dr. Sci. (Techn.), Professor, Associate Professor of the Department
of Food Technology, Faculty of Veterinary Medicine, Food and Biotechnology, Saratov State

116 Bbinyck Ne 2, 2024


mailto:sadigova.madina@yandex.ru

Modern Science and Innovations. 2024. No. 2 (46)

University of Genetics, Biotechnology and Engineering named after N.I. Vavilov (Vavilov
University), Scopus ID: 57210968526, sadigova.madina@yandex.ru

Nikita A. Semilet — PhD, Associate Professor, Associate Professor of the Department of
Food Technology, Faculty of Veterinary Medicine, Food and Biotechnology, Saratov State

University of Genetics, Biotechnology and Engineering named after N.I. Vavilov (Vavilov
University), Scopus ID: 57212193187

Bkiag aBTOpOB: BCe aBTOPHI BHECTH PaBHBIN BKJIAJ] B TOATOTOBKY ITYOJTMKAIIH.
KoH(pmMKT HHTEpecoB: aBTOPHI 3asBISIOT 00 OTCYTCTBUU KOH(IMKTA HHTEPECOB.

Contribution of the authors: the authors contributed equally to this article.
Conflict of interest: the authors declare no conflicts of interests.

Cmamus nocmynuna 6 peoaxyuro: 15.03.2024;
00006pena nocie peyensuposanus: 17.04.2024;
npunsima k nyonuxayuu: 10.06.2024.

The article was submitted: 15.03.2024;

approved after reviewing: 17.04.2024;
accepted for publication: 10.06.2024.

Issue No. 2, 2024 117


mailto:sadigova.madina@yandex.ru

CoBpemeHHasn HayKa 1 nHHoBaumu. 2024. Ne 2 (46)

CoBpeMeHHas HayKa ¥ MHHOBALIH. Bapsapa BuxkroposHa ILi1oTHUKOBA
2024. Ne 2 _(46). C. 118-125. _ [Varvara V. Plotnikova]l,
Modern Science and Innovations. Ina B M
2024:2(46):118-125. Ha BaragumupoBHa aJIOJ;STKOBa
[Yana V. Maloletkova]*",
TEXHOJIOI'MA ITPOJOBOJIBCTBEHHBIX Cepreii BacunbeBuu Cycapes
[IPOJIVKTOB / [Sergey V. Susarev]®

TECHNOLOGY OF FOOD PRODUCTS

Hayunas cmamws | Original article

IIporuo3upoBaHue nokasaresje Kayecrpa
VK 004.942 XJ1€600YI09HBIX M31eJIHI ¢ HCIO0Ib30BAHHEM
https://doi.org/10.37493/2307-910X.2024.2.11 (GYHKIMOHAIBLHBIX 100aBOK

Prediction of quality indicators of bakery
products using functional additives

L 23Camapckuii zocydapcmeennolii mexnuueckuii ynusepcumem, 2. Camapa, Poccus /
Samara State Technical University, Samara, Russia
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Annomauua. Xnebonexaphvie uzoenus 3aHUMAlOm 8axcHoe mecmo 6 cmpykmype numarus. OHu
ABNAIOMCA NPOOYKMAMU €)CEOHEBHO20 CRpoca. MIMEeHHO nOIMOMY 8AJNCHBIM HANPAGIEHUEM UCCIe008aHUL
A6nsemcs obozawjenue xae600yN0UHbIX U30EAUll NUMAMENbHLIMU 6EUWeCMEamMU, SUMAMUHAMY, MAKPO U
Mukposnemenmamu. B cmamve paccmompenvl  pasnuunvie  8uUObl  YHKYUOHANLHBLIX  O00ABOK,
UCHONbL3YEeMbIX 6 XIeDOneueHUU, MaKux KaK YepewKu cenv0epes, NOpouwoK Uz OYpuIx 6000poCiet, mulked,
A4uMensb, copeo u 0p. Hccnedosanus no paspabomxe peyenmyp 0e3enomeHo8bixX uzlenull npuoopenu 6
nocneouee gpems HaubOILWLYIO NORYAAPHOCIY. TIpu 6b100pe anbMmepHaAmuUHO20 CbiPbs OISl IKCHEPUMEHMA
Mbl HPOAHANUZUPOBANU YCAOBUS NPOUSPACTNANHUA MONUHAMOYpa. Buiacuunu, umo 3mo Henpuxomaugoe K
VCIOBUAM NPOU3PACMANUSA pacmeHue, KOMopoe HaKaniugaem 20pasz00 MeHbUie HUmpamoes U msdiCenvix
Memannos yem opyeue pacmenus, a makice yCmouuug K MHo2umM 0ONe3HAM U gpeoumensim. Xumuieckui
cocmas monunamoypa yuuxanen. Knyonu codepoicam ece mnesamenHumvle AMUHOKUCIOMbL, RUUEGbIE
B0JIOKHA, MUHEPATILHBIE GEWeCmBa U gumamunbl. B xooe saxcnepumenma 6 peyenmype 6amona nueHuyHasl
myka BC 3amensnaco na myxy uz monunamoypa ¢ oosuposxe 20, 30 u 40%. Obpasey c dobasnenuem 30%
MYKU U3 MORUHAMOYPA UMEN HAUTyYuile opeanolenmuyeckue noxkasamenu. [ns ynpoujenus co30aHusl
peyenmyp x1e000VIOYHbIX U30enUll ¢ QYHKYUOHAIbHBIMU 000A8KaMU pa3pabamvleaemcs cucmema
NPOCHO3UPOBAHUSL Kauecmea XAeDOOYIOUHbIX U30eUl, NO3GONAOUAST KOHMPOIUPOBAMS BbIXOOHbIE
napamempul u30enus Ha OCHOBe UCXOOHbIX OAHHBIX.

KiroueBble ci1oBa: QyHKIMOHATBHBIE TPOLYKThI, HETPAAULMOHHOE ChIPbE, IPOTHO3HAS OLICHKA,
aBTOMaTH3UPOBaHHBIM KOHTPOJIb

Jas nutupoBanus: [liomuuxosa B. B., Manonemkosa A. B., Cycapes C. B. [Ipoenosuposanue
nokasamenell Kaiecmea Xne00OVIOUHbIX U30enull ¢ UCNONb308aAHUEM @OYHKYUOHANbHBIX 000a680K //
Coepemennas mayka u unumosayuu. 2024. Ne 2 (46). C. 118-125. https://doi.org/10.37493/2307-
910X.2024.2.11

Abstract. Bakery products occupy an important place in the structure of nutrition. They are
products of daily demand. That is why an important area of research is the enrichment of bakery products
with nutrients, vitamins, macro and microelements. The article discusses various types of functional
additives used in baking, such as celery stalks, brown algae powder, pumpkin, barley, sorghum, etc.
Research on the development of recipes for gluten-free products has recently gained the greatest
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popularity. When choosing an alternative raw material for the experiment, we analyzed the growing
conditions of Jerusalem artichoke. It was found out that this plant is unpretentious to growing conditions,
which accumulates much less nitrates and heavy metals than other plants, and is resistant to many diseases
and pests. The chemical composition of jerusalem artichoke is unique. Tubers contain all the essential
amino acids, dietary fiber, minerals and vitamins. During the experiment, in the recipe of the loaf, wheat
flour was replaced with jerusalem artichoke flour in a dosage of 20, 30 and 40%. The sample with the
addition of 30% jerusalem artichoke flour had the best organoleptic characteristics. To simplify the
creation of recipes for bakery products with functional additives, a system for predicting the quality of
bakery products is being developed, which allows controlling the output parameters of the product based
on initial data.

Keywords: functional products, non-traditional raw materials, predictive assessment, automated
control

For citation: Plotnikova VV, Maloletkova YaV, Susarev SV. Prediction of quality indicators of
bakery products using functional additives. Modern Science and Innovations. 2024;2(46):118-125. (In
Russ.). https://doi.org/10.37493/2307-910X.2024.2.11

BBenenne. CoBpeMeHHass  mNuIeBas ~ MPOMBIIUIEHHOCTh  IPEACTaBIsieT  coOoi
BBICOKOKOHKYPEHTHYIO M Cpely C pacTyllUMU TpeOOBaHHUSIMH MOTpeOHUTENEH K IMOBBILIEHUIO
KayecTBa, OE30MACHOCTH U CPOKa IOJTHOCTU MHILIEBBIX MPOIYKTOB, YBEIUUYEHHUIO Pa3HO0Opa3us
MIPOTYKIIUH.

B Hamewm ObICTpO MEHSIOIEMCS MUPE BaKHO MOHUMAaTh, YTO 3a00Ta O HallleM MUTAHUU
UTpaeT BaXXHYIO POJIb B MOJJIEPKaHUU 310poBbs. [Iuia, KOTOpyIO MbI yHoTpebisieM, sSBIsSeTCs
OCHOBHBIM MCTOYHHKOM HE€ TOJBKO 3HEPIrUH, HO U BCEX HEOOXOAMMBIX Ui KU3HU BUTAMUHOB,
MUHEPAJIOB U JPYrUX MUTATEIbHBIX BEIECTB.

OnHaKko COBPEMEHHBI PUTM JKM3HM NOJYac HE JAaeT HaM BO3MOYKHOCTH IPaBUIIBHO
OpraHu30BaTh OCHOBHBIE IIPUEMBI MY, U MBI YaCTO BBIHYKJECHBI 00paIlaThCs K nepekycam "Ha
xony". XemaHue OBICTPO M MPOCTO NEPEKYCUTh MOXKET NMPHUBECTH K TOMY, YTO MbI Oynem
YIOTPEOIATh IPOAYKTHI, KOTOPbIE HEJOCTATOYHO NUTATENIbHBI U HE 00€CIIEUNBAIOT HAlll OPraHU3M
BCEMH HEOOXOAUMBIMH JIEMEHTAMHU.

B cBsa3u ¢ 3tuM, (yHKUMOHAJIBHBIE MPOAYKTHI NMUTaHHS HPUOOPETarOT Bce OOJIBIIYIO
HOMYJAPHOCTh. DYHKIIMOHAIBHBIE IPOJYKTHI - 3TO MPOAYKTHI IUTaHUS, KOTOPbIE IOMUMO CBOEH
OCHOBHOM HYTPMLIIMOHHOM ILIEHHOCTH, OOOrameHbl JOMOJHUTEIbHBIMU  MHUTATEIbHBIMU
BEILIECTBAMU WM OMOJIOTMYECKM AaKTHUBHBIMH KOMIIOHEHTaMH, KOTOpbIE MOTYT OKa3blBaTh
MIOJIOKUTENIBHOE BO3/IeHICTBHE Ha HAllle 3/J0POBbE.

Vuensile HoBocHOMpPCKOro rocylapcTBEHHOTO  TEXHMYECKOI'O  YHMBEpPCHTETa U
KeMepoBcKOro rocy1apcTBEHHOI0 YHUBEPCUTETa COBMECTHO Pa3paboTaiu peuentypy MagpuHoB
C HCIIOJIb30BAaHHMEM HWHYJIMHA U YEPeLIKOB celbjaepes. Uepelku cenpaepes Hapesald u
nonsepraiu MK-cymike, uHynuH BBoamIM B n3fenue B koaudectse 10%. B xone npoBeneHHbIX
HKCIIEPUMEHTOB  BBIICHEHO, 4YTO YyBEJIMYEHHE JIOJM BBOAMMOIO IOpOLIKA Celbaepest
MIOJIOKUTENBHO BIUSET Ha coiepkanue BuTamuHa C u Oera-kapotuHa. [lozupoBka 1o 7,5%
ABJIICTCSI ONTUMAJILHOW, TaK Kak HE CKa3blBae€TCsl OTPULATEIbHO Ha OPraHoOJIECNTHYECKUX
cBoiicTBax [1].

B KaMuaTckoM rocy1apCTBEHHOM TEXHHYECKOM YHMBEPCUTETE M3YUMJIM HUCIIOJIB30BAHUE
MOPCKHX BOJIOPOCIIEH B KauecTBe MOJU(PYHKIIMOHAIBHON KOMIUIEKCHOM OOABKH B TEXHOJIOTHU
MYUYHBIX KOHJIUTEPCKHUX H3JeNUi. B KauecTBe OCHOBBI MCIOJb30BAJIACh PELENTYypa MECOYHO-
BbleMHOT0 nedeHbst «Kpyrioey. ITopomok u3 Oypslx Bogopociieil BHOCHIN HEMOCPEACTBEHHO B
MYKY B pa3HbIX J03HpoBKax. [locie nmpoBeeHns OpraHoJenTUYeckoro U (pu3nKo-XuMHUIECKOTO
aHaJIM3a ONTHMAIILHO ObLIa pHu3Haia n1o3upoBka 1% [2].

B CamapckoM rocynapCTBEHHOM TEXHHMYECKOM YHHUBEPCUTETE BEHAYTCS DPAa3JIMUHBIC
UCCIIEIOBaHUSI MO pa3paboTKe peuentyp XxiaeO0OyJOUHBIX U3JAEIUH € HCIOJB30BaHHEM
HETPaJUIMOHHOTO PACTUTENBHOIO ChIPbs, TAKOTO KaK Ipeunxa, OBEC, SUMEHb, THIKBA U 1p. [ 2, 4,
4, 6, 6, 8].
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Bxitroyenne HeTpaJIMIIMOHHBIX HHTPEUECHTOB B BBITICUKY IIOMOTAET YIYUYIIUTh MUIIEBYIO
LIEHHOCTh U KaYeCTBO XJIEOOOYIIOUHBIX U3/ICIHMNA, YTO YIOBJIETBOPSET MOTPEOHOCTH COBPEMEHHBIX
noTpeduTeNel, 3aMHTEePECOBAHHBIX B IIPOJIYKTaX, CIOCOOCTBYIOMIMX MOJIEPKAHUIO 310poBbi0. C
YYETOM YBEJIMYHMBAIOLIETOCS YHCia 3a00JIeBaHNM, CBI3aHHBIX C HEMEPEHOCUMOCTBIO TIIIOTEHA, B
MOMCKAX aJbTEPHATHBHOTO CHIPbS, MCKIIOYAIOIIETO MM CHIKAIOUIETO COJAEp)KaHHE III0TEHAa B
BBINICYKE, MOXHO YBUIECTH HEOOXOAMMOCTb pa3HOOOpa3usi M WMHHOBAlMA B MHUILNEBOM
npoMmsblieHHoctd. HccnenoBanue, mnpoBeaeHHoe B 2018 roay, mnmokasajno, 4YTO pPBIHOK
0e3rII0TeHOBON MpoayKuuy B Poccum OB HE TIONHOCTBIO Pa3BUT. YUUTHIBAsS, YTO ICITHAKUSI —
reHeTHYecKoe 3a00JieBaHUE, IMPEINOaraeTcs, Yr0 YHCIO CTPAJAIOIMIMX 3TUM 3a00JieBaHHEM
Oynet pactu [9].

B cBs3M ¢ 3TUM OJHO W3 HANpaBJICHUH HCCIEJOBAHWN HANpABICHO HA CO3JAaHUE
OE3TIIOTEHOBBIX XJIEOOOYJIOUHBIX H3JENMM C HCIONb30BaHMEM MYKM M3 copro. Benercs
pa3zpaboTka penenTypsl O€3TIIIOTEHOBOTO XJIEO00YIOUHOTO U3/ENHSI C UCIIOJIb30BAHUEM MYKU H3
copro. O06pa3el; roTOBUJICS HA OCHOBE 3aBapKH C J100aBiieHHEM 00pabOTaHHONW MYKH U3 COPro
[10].

TonunamOyp, Oyaydm KyJIbTypoll C MHOMKECTBOM MHKPODJIEMEHTOB M OTCYTCTBHEM
TIIIOTEHa, TIPEACTaBIsIeT CO0OM  MpHBIEKATEeIbHBIA BAapHAHT JUIS  KCIIOJIB30BaHUS B
X71€000yIIOUHBIX H3eNusX. ETo mpenMymiecTBaMu SBISIFOTCS YCTOWYUBOCTD K 3aCyXe, BBICOKAS
YPOXKaWHOCTh M YHHBEPCAIBHOCTH WCIOJI30BaHUA. TonmmHaMOyp, TakkKe W3BECTHBIN Kak
3eMJISTHAS TPYIIa, SIBIISIETCSI MHOTOJIETHUM PAaCTCHHEM, TIPUHAUICKAIIUM K CEMEHUCTBY acCTPOBBIX.
Ero xopHH comepxar 00JbIIOe KOJMYECTBO MHYIWHA, PACTUTEILHOTO MOJHCaxapuaa, KOTOPbIH
UMeeT HU3KUH TIIMKEMUYEeCKWH WHACKC M HE IMOBBIIIAET YPOBEHb caxapa B KpoBH. Myka
TOMMHAMOypa 00JaJaeT CIaJKUM BKYCOM M TIPUSATHBIM apoMaTtoM, TI09TOMY MOXET
UCIOJb30BAThCA B BBINEUKE XJIEOOOYIOUHBIX M3lenuil. bosjee Toro, oHa Takke COAEPKUT
JMETUYECKNEe BOJIOKHA, MUHEPAJIbl M BUTAaMMHBI, Jenas ee 0oJjiee MUTATEIbHOM, 4eM OObIYHas
nireHnyHas myka [11].

CpaBHUTENBHBIN aHAIM3 XMMUYECKOTI'O COCTAaBA MIIEHUYHON MYKH BBICILIETO COPTa U MYKH
13 TomMHaMOypa npeacTaBieH B Taduumie 1.

Tabéauna 1 — XumMuyeckuii cocTaB MyKd U3 ToNUHAMOYpa ¥ nueHu4Hoi Mmyku BC
Table 1 — Chemical composition of jerusalem artichoke flour and wheat flour

Conepxanue B 100 r mpoaykra Myka TonnHaMoypa IMmennynas myka BC
Beaku, r 7,9 10,33
Kupsbl, r 0,7 0,98
YrneBoasl, r 63,4 76,31
Kneruarka, r 2.5 2,7
IMekTHH, I 12,2
Kneruarka, r 2,5 2,7
MoHo- 1 1ucaxapuabl 3,2 1
Hnynun 14-20 -
MuHepaabHble BellecTBa, MT
Kanmii, mr 299,0 107,0
Keaezo, Mr 9,4 1,2
®Dochop, Mr 459,9 108,0
Menab, Mr 5,9 0,1
Buramunbl, Mr
Buramun C, mr 18,6 0
Buramun B1, mr 0,20 0,17
Buramun B2, mr 0,06 0,04
Buramun E, mr 0,19 0,1
Buramun B4, mr 30,0 10,4
JHepreTuyecKasi HEHHOCTh, KKAJ 292 364

MatepuaJbl 1 MeTObI HcciiefoBaHuii. B 1aboparopun Beicuieit 6M0TeXHOIOTMUECKON
mkonsl CamI'TVY mpoBOAMIKCE 3KCIIEPUMEHTHI MO pa3paboTKe pelenTypbl Xji1e000yI04HOro
uzzenusi ¢ no0aBieHWeM MyKU H3 TonuHamOypa. OCHOBHOE ChIpbe€ NpPOAHAIU3MPOBAIM IO
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OPraHOJIENTUYECKUM U (PU3UKO-XMMHUYECKHM TMOKa3aTeIsIM B COOTBETCTBUU C YCTAHOBJICHHBIMH
I'OCT metoaukamu. Pe3ynbTaThl mpeacTaBICHbI B TAOIUIIAX

Tabéauna 2 — Opra"onenTuyecKue NoKa3aTe I MyKH U3 TONHHaMOypa M mmeHn4Hoil myku BC
Table 2 — Organoleptic characteristics of jerusalem artichoke flour and wheat flour

HBer 3anax Bkyc Hanunune
npuMece
Myxka u3 Caemno-kopuuHeBblil | Crerka ciaikoBaThli, Cnanxui, ¢ be3 nocroponnux
TomuHAMOypa C TPaBSHBIMU OpPEXOBBIM npuMeceit
HOTKaM# IIPUBKYCOM
Myxka Benslit ¢ kpeMOBBIM CBoiicTBEHHBII CBoiicTBEHHBII be3 nocroponnux
NIIEeHUYHASA OTTEHKOM HOpPMaJIbHOM MYKe, HOpMaJIbHOM MYKe, npuMeceit
BC 0e3 3aTXJIOCTH 0e3 MOCTOPOHHUX
MIPUBKYCOB

Tabauna 3 — @u3uKo-XUMHYECKHe NM0Ka3aTeJIM MyKH U3 TonMHaMOypa 1 nmeHn4Hoi mykn BC
Table 3 — Physico-chemical parameters of jerusalem artichoke flour and wheat flour

IMoka3artenu Baaxunocts, % Conepixanue Kucnornocts, rpajg
KJIeiKOBUHBI, Yo
Myxka u3 ronuHamOypa 14,7 - 6,5
ITimennynast myka BC 14 29 3,2

[Tocne 3TOrO C MCHOJIB30BAaHWEM METOJa MPOOHBIX Ja0OPATOPHBIX BBINEUEK T'OTOBHIOCH
HECKOJIbKO 00pa31oB xy1e000yn0uHbIX u3aenuid. [{ist mpoBeneHus: 3KCrepuMeHTa 3a OCHOBY Mbl
B3sau peuentypy barona u3z mykm nmenuyHord BC. VIMEHHO 3TOT HpPOJYKT MOJB3YETCS
€XKEIHEBHBIM CcIpocoM y HaceneHus Camapckoil oOmactu. Myky u3 TonrHamOypa BHOCHIIU B
kosmuectBe 20, 30, 40%. PerienTypsl BeIeKaeMbIX 00pa3IoB MPEACTaBICHBI B TaOIUIIE 4.

Tabéauua 4 — Penentypa 6aToHa ¢ 100aBjieHeM MYKH U3 TONMHAMOypa
Table 4 — Recipe of a loaf with the addition of jerusalem artichoke flour

HaumeHoBaHue CHIPbSI KoHnTponbHblii OnbITHBII OnpITHBII OnpITHBII
obpaseIr oopasen 1 ooOpaserr 2 oopazen 3
Myxka mmeranyras BC 100 80 70 60
Myka TonrHamOypa - 20 30 40
AMMOHUH YTIIEKHUCIIBIHA - 0,3 0,3 0,3
Conb 1,5 1,5 1,5 1,5
Caxap 3 3 3 3
Maprapun 3,5 3,5 3,5 3,5

Jpoxoku peccoBaHHbIE 3,0 - - -

Tectro roroBunm Oe3omapHbIM crocoboM. Paccroiika coctaBmszia 60 MUHYT mpH
temreparype 32-34°C. Brinekanu oOpasiisl ipu remmneparype 210°C B reuenue 20 MUHYT.

PesyabTaThl uHccieAoBaHMii W uX o00cy:xkaeHue. ['pymnmoil SKcrmepToB MPOBEICH
OpraHoJIENTUYECKUN aHamu3 TONy4eHHbIX 00pa3noB. L[Ber, BKyc, 3amax © COCTOSHHE
MOBEPXHOCTU HEOOXOUMO OBLJIO OLIEHUTH O MATUOATUILHOM IIKAJIE.

Issue No. 2, 2024 121



CoBpemeHHasn HayKa 1 nHHoBaumu. 2024. Ne 2 (46)

Htoru ouieHku mpecTaBiieHbl Ha pucyHKe 1.

coflep/KaHHe MYKH
TomaHAaMOypa 20%
BKYC

colepAKAHHEe MYKH CofepAaHne MyKH
TonunamGypa 30% TonnHamMoypa 40%
- BKYC

COCTOAHNE
NOBEPXHOCTH

COCTOAHKUE
NOBEPXHOCTH ™

user /
cocTosHne

Q
NIOBEPXHOCTH

3anax

aanax

= CONEPIKAHUE MYKA 3anax -O-coaep)i(agwe Mm
TonuHambypa 20% =Om=COAEPKAHHE MYKA TonuHamoypa 40
Tonuuambypa 30%

Pucynok 1 — /lmarpaMMbI opraHosienTHYECKON OLIEHKH 00pa3noB
Figure 1 — Diagrams of organoleptic evaluation of samples

[To mpencTaBaeHHBIM JUarpaMMaM MOKEM CENIAaTh BBIBOJI, YTO OATOH C COJIEPI)KAHIEM MYKH
u3 TonruHaMmOypa B 1o3upoBke 30% rMeeT HauBBICIIME OL[EHKHU IO MOKAa3aTeIsIM.

3akaouyenue. TakuMm oOpa3oMm, Myka M3 TONUHaAmMOypa SIBISETCS NEPCIEKTUBHBIM
ATBTEPHATUBHBIM CHIPHEM JJIS1 TPOU3BOJICTBA XJI€000YTOUHBIX OE3TITFOTEHOBBIX U3CINNA, K TOMY
XKe C coJiep KaHreM MHyIWHA. JlampHene nccae0BaHus HallpaBJICHbl Ha COBEPIIIEHCTBOBAHME
peuenTypsl JJisl TOJHOTO 3aMelieHus nmiueHnyHo myku BC.

Nmetomuiicss MeTo MpoOHBIX J1AOOPATOPHBIX BBINEUEK ISl pa3pabOTKU HOBBIX pELEnTYp
xJ1Ie000YIOUHBIX H3ACIUN SBISIETCS JOBOJBbHO TpymoeMkuM [11]. PaspabGoTtka meTonoB u
QIITOPUTMOB IIPOTHO3HOM OLIEHKH KaueCTBa MO3BOJIUT CMOJAETUPOBATH PE3YIbTAT B 3aBUCUMOCTH
OT BBEJICHHBIX IMOKa3aresieil (Ha BXOJe M Ha BBIXOJE) M B pa3bl YCKOPUTH pa3pabOTKy HOBBIX
peuenTyp U3aeui.

MeTonuku MOAETUPOBAHHUS TPOLIECCOB IIUPOKO HCMOJB3YIOTCS B Pa3HBIX OTPacisix
npoMbIIeHHOCTH, B ToM uncie B ATIK [12,13]. U, ocHOBBIBasICh Ha YCIICIITHOM OTIBITE, MbI TAK)KE
BEJIEM pa3pabOTKy CUCTEMbI IPOTHO3WPOBAHUS KayecTBa XJI€OONEeKaPHbIX U3ICIIHA.
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Annomayusa. B cmamve npeocmasnenvl pe3ynbmamol u3y4eHuss HEKOMOPbIX OP2aAHOIENMUYECKUX
U PUUKO-XUMUYECKUX NOKA3amenell Kauecmaea NOPOwKa IUCmbes MOPKOSU, NOLYPadPUKaAmos u Xi1eoHvix
nanoyexk Ha OCHO8e NUEHUYHOU MYKU NEPEO20 COPMA U NOPOWIKA TUCMbes MOPKO8U 6 Konudecmee 3—9 %
om maccel MyKu. Buiseunu nanuuue 3HauumenvHo20 KOIUYECMBA OUOSEHHLIX MUKPOIIEMEHMOS,
xnopouiia u f-xapomuna 6 nopouike obocamumenvhol 000asku. B molderbHom dKCchepumenme
ommeuany aKmusuposanue npoyeccos 2a3000paz06anus NPu NOGLIUEHUU KOTUYECMEa NOPOWKA TUCTbES
Mopkosu. XnebHble NANLOUKU ONBIMHLIX 6APUAHMOE UMENU XOpouwiue OpeaHoienmuyeckue U QU3UKo-
Xumuueckue ceoticmea. Illo pezynemamam Oecycmayuu 6vlOparu 06a 6apuanma us0eiul u
COBEPUICHCIMBOBANU UX peyenmypy nymem eHecenue pacmumenbho2o macaa. Ilpeonosiceno ucnonv3osams
NOPOULOK TUCMbEE MOPKOBU 6 Koudecmee 5 u 7 % 6 0anbHetuuux uccied08aHusx Oisi COBEPUIEHCMBOBAHUS
MEeXHON02UU XNEOHBIX NATI0YEK QYHKYUOHANLHOSO HASHAYEHU.

Ki1roueBble €/10Ba: MOPOILIOK JHCTHEB MOPKOBH, XJI€OHbBIE MATOYKH Ha OCHOBE OMOIOIMYECKHUX
pa3pbIxinTenel, (PyHKINOHAIBHBIE IPOLYKTHl IUTAHUS, HAIIPaBJICHHOE [IUTAHUE

Jdas uutupoBanms: /[fyoapesuu A. B., Pycuma HU. M I[lopowox aucmves MOpPKOSU KAK
@yHKyuonanrbHan 0obaska npu nonyueHuu xneoHevix naiouex // Cogpemennasn Hayka u unnosayuu. 2024.

MNe 2 (46). C. 126-131. https://doi.org/10.37493/2307-910X.2024.2.12

Abstract. The article presents the results of a study of some organoleptic and physicochemical
quality indicators of carrot leaf powder, semi-finished products and bread sticks based on the first grade
wheat flour and carrot leaf powder in an amount of 3-9% by the weight of flour. The presence of a
significant amount of biogenic microelements, chlorophyll and g-carotene in the powder of the fortification
additive was revealed. In a model experiment, the activation of gas formation processes was noted with an
increase in the amount of the carrot leaf powder. The bread sticks of the experimental variants had good
organoleptic and physicochemical properties. Based on the results of the tasting, we chose two versions of
the products and improved their recipe by adding a vegetable oil. It is proposed to use the carrot leaf
powder in amounts of 5 and 7% in further research to improve the technology of functional breadsticks.

Keywords: carrot leaf powder, breadsticks based on biological leavening agents, functional foods,
targeted nutrition
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BBegenne. C yueroM pekoMeHAauMi dkcneproB  BceemupHOil  opraHuzauuu
3/IpaBOOXpAaHEHUS] HAYYHO-TEXHUYECKAsl MOJINTHKA TOCYapCTBa B 00JIaCTH MUTAHUS, YKa3aHHas B
«JlokTprHE HAIIMOHATBHOW TPOJIOBOJILCTBEHHOU Oe3omacHocTH Pecrybmuku benapycs mo 2030
roJiay, HalpaBJieHa Ha pa3paboTKy U COBEPIIEHCTBOBAHUE TEXHOJIOTUU IIPOU3BOJICTBA IPOTYKTOB
C IMOBBILIEHHOW OMOJOIMYECKOM LIEHHOCThIO. BHeceHue B peuenTypy MYYHBIX H3JEIUM
MHTPEIMEHTOB, COJEP)KAIINX KOMILICKC OHMOJOTMYECKH AaKTHBHBIX COEAWHEHHH C IMIMPOKUM
CHEKTPOM TEpaneBTUYECKOIO JAEUCTBUA, OO0JAAAIOIIUX AHTUCTPECCOBBIMU, aJalTOrC€HHBIMU,
TOHU3UPYIOIIUMHU, CTUMYIUPYIONIUMUA U PATUONPOTEKTOPHBIMU W JPYTMMH CBOWCTBAMH,
SIBIISICTCS] OJIHUM U3 TIyTEil pelieHUs TIPOIOBOJILCTBEHHOM Oe30MmacHOCTH cTpaHs [ 1-5].

[Topomiok JTUCTEEB MOPKOBHU SIBISIETCA TMEPCHEKTUBHOM 00OTaTUTENHHOU 00aBKOM,
MIOCKOJIBKY COAEPKHUT OOJIbIIOE KOJIMYECTBO (DUTOAKTHUBHBIX COEIMHEHUM, NPUMEHSAETCS B
TpaJMLIHOHHON BOCTOYHOM MEAUIIMHE, MOXKET ObITh HCIOJIB30BaH B Ka4eCTBE Oa30BbIX JAHHBIX 110
CTaHJapPTU3AIMH JUIsI KOMMEPUYECKOTO pa3BUTHA. YTOTpeOeHHE B MUY MOPKOBHOM OOTBBI Tak
K€ TIOJIOKUTEIbHO BJIMAET Ha OOMEHHBIE MPOLECCH, CIOCOOCTBYET OYMILIEHHUIO COCYAOB OT
XOJIECTEPUHOBBIX OJIALIEK M BBIBEICHUIO IMECKa U3 MOYeK. B ombiTax Ha >KUBOTHBIX ObLIO
JI0Ka3aHo, YTO JINCThSI MOPKOBU BOCIIOJIHAIOT JEPHUIIUT KApOTUHOB. BHOKOHBEpCHUS UX U3 JINCTHEB
MOPKOBH B PETHHOJI aHAJOTMYHA TOMY, YTO OBIJIO 3apPETUCTPUPOBAHO JIJISI APYTUX 3€JIE€HOIUCTHBIX
oBorei [6, 7].

BHecenune nHMCThEB MOPKOBH B pEUENTYPbl MYUYHBIX H3JEIHH JacT BO3MOXKHOCTH
MIPOBOJUTH 00Jiee MOJHYIO MepepadoTKy U MCIOIb30BaHHE OBOLIHOTO CBHIPhS, YTO OYEHb Ba)XKHO
HE TOJIbKO /17151 0OecrieyeH s POJOBOILCTBEHHON 0€301IaCHOCTH CTPaHbl, HO U JJIsl MIOBBILICHUS
peHTa0eNbHOCTH CEIbCKOXO03IUCTBEHHBIX IPEANPUITUMA, PACIIMPEHHS] aCCOPTUMEHTA MPOTYKTOB
(YHKIIMOHATIBFHOTO Ha3HAUEHUS, CO3/IaHUS JIOTIOJHUTENbHBIX PA0OUNX MECT.

B 371011 cBs13U LIEIBbIO HCCIeI0BaHUS SBUIIOCH OIPEIENIeHHE 11e1ecO00pa3HOCTH BHECEHUS
MOPOILIKA JINCTHEB MOPKOBH B KaueCTBE OOOTaTUTENBHOIO MHIPEIUEHTA B PELENTYpy XJICOHBIX
najgoyex.

Marepuajibl M MeTOAbl HcciaenoBaHuii. B pabore wucnonp3oBanoch ChIphe,
cootBeTcTByOIIee TpeOoBanusm THIIA, mns m3ydeHus mokasareiell KOMIO3UTHBIX cMeced U
TOTOBBIX XJIEOHBIX MAJIOYEK MPUMEHSUIM CTaHJApTU3HPOBAHHBbIE U OOIICTIPUHATHIE METOMABI U
METOJMKH HccieloBaHui. B xo1e MoaensHOro skcrnepuMenTa Oblia n3ydeHa razoo0pasymomas
CIOCOOHOCTH APOiOKeH [8].

[Topomok nHCTEEB MOPKOBU CTOJIOBOM IMOJIydadW IyTeM CYIIKA CBEXel OOTBBI,
coOpaHHOi mepen yoOopkoil ypoxkas, mpu Temmneparype 60 °C B cymwibHOM Imkady c
MOCJIEYIOIUM Pa3MoJIoM Ha JabopartopHoil menbHUlle. KOMIO3UTHBIE CMECH COCTaBIsUIA U3
MIIEHUYHON MYKH MEPBOTO COPTa U MOPOIIKA JIUCTHEB MOPKOBHU B KoJnuecTBe 3-9 % OT mMacchl
MYKH C maroM 2 %.

Penienitypa st xyeOHBIX Majloyek BKIIOYada MYyKYy MIIEHUYHYIO MEPBOTO COpTa MU
koMmo3uTHYt0 cMech (100 1), conb (2 1), caxap (2 r), IpoxKH xyiedornekapHble TpeccoBaHHBIE (2
T'); MO/ICOJIHEYHOE MACJIo Ha CMa3Ky M BOJY IO pacueTy, a 3aTeM COBEPLIEHCTBOBAIN PELENTYpPY
nyreM qo0aBieHus pactuTensHoro Macina (5 1) [9, 10].

Texnonorust moay4eHus U3aenuil Brirovana 3amec (20 MUHYT), OTIAEKKY (20 MUHYT TIpH
25 °C), popmoBky, pacctoiiky (30 munyt npu Temmneparype 30 °C), Boineuky (15 mMuHyT npu
temmeparype 200 °C).

Pe3yabTaThl HcciaenoBanuii U ux o0cy:kaenne. [lokazarenu kauecTBa MyKU MILIEHUYHOU
nepBoro copra coorBercTBoBau TpeboBanmsivm CTh 1666-2006, a pe3yabTaThl OLIEHKH
MoKasaresiei MopoIKa JIMCTHEB MOPKOBH MOKA3alH 3HAYUTEIHFHOE KOJTMYECTBO XJIopoduiuia u -
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kapotuHa (Tabnwma 1), a Takke psga OMOTEHHBIX MHKPOIJIEMEHTOB, OMPEICICHHBIX B 30JI¢
MOPOIIKA MOPKOBHU C UCIIOJIb30BAHUEM MACC-CIIEKTPOMETPUU C UHIYKTUBHO CBSI3aHHOM TIa3MOM.

Taonuna 1 — Iloka3zaTeu kayecTBa NOPOLIKA OOTBHI CTOJIOBOIl MOPKOBU
Table 1 — Quality indicators of table carrot top powder

Iloka3zarteJb | Pe3yarsrar
Ilopomok H3 THCTHEB CTOJOBOIl MOPKOBH
IBer TeMHO-3eneHbIN
Bkyc CBOICTBEHHBIH JINCTHSM CTOJIOBOH MOPKOBH, Oe3
TIOCTOPOHHUX NPHBKYCOB
3anax CBOICTBEHHBIH JINCTHSIM CTOJIOBOH MOPKOBH, Oe3
TIOCTOPOHHUX 3aI1aXx0B
Xpyer OtcyrcTBYyeT
Baaxnoctn, % 9,0
30abHOCTD, Y% 13,077
Conepxanue f-kapoTuHa, MI/T OPOLIKA 4,5186
Conepxanue xj10popuiuia, a, MI/r NOpoIIKa 1,287
Conepxanue xjaopopuiuia b, Mr/r nopomxka 0,9478
MHuKPO03J1eMeHTbI, MKI/T HABECKH 30JIbI
Mn 1,547
Cu 70,929
Zn 102,088
Se 0,189
I 0,619

CornacHO JaHHBIM JIMTEPATyphl W pe3ylibTaTaM OIpeAeNieHUs MoKa3aTeieil KauyecTBa
MOPOIIOK OOTBBI MOPKOBU MOXHO PEKOMEHJOBAaTh HCIOJb30BaTh B KayecTBe 00OTaTUTEIbHON
N00aBKH MPU MPOU3BOICTBE MYUHBIX U3JENIUN, TaK KaK OH UMEET MPHUITHbIE OPTaHOJIETITHYECKHE
CBOWCTBA, COJICPIKHUT BHICOKHE KOJINIESCTBA MUKPOIIEMEHTOB, COOTHOIICHHE XJI0POGHIUIOB, a 1 b
COXpaHSETCs, KOJIMYECTBO KAPOTHHA JOCTATOYHO BBICOKOE.

NHTeHcuBHOCTh  OpOXKEHUS, OCYLIECTBISIEMOro  XJI€OOMEKapHBIMU  JIPOACKAMU B
COCTaBJIEHHBIX KOMIIO3UTHBIX CMECSAX, U3y4alld CTaHJAPTHBIM METOJOM B K0JIOax ¢ 3aTBOPOM
Meiiccns ¢ ceproit kucinorod npu 30 °C uvepe3 60, 120 u 150 MUHYT myTeM B3BEIIMBAHMUS.
O¢ddextuBHOCTH razooOpa3oBanust ObUla  MPOMOPLUUOHATBHA  KOJIMYECTBY BHECEHHOM
oboratuTenbHOM 100aBKHU U MpEBbINIaNa BeIHUnHy KOHTposs Ha 12,36-31,47 %. Beisicuunu, 4yto
3a nepBble 60 MUHYT ra3000pa3oBaHue MOBBICUIIOCH Ha 8-26 %, 3a BTOpOii yac OpoxeHus — Ha 14-
38 %, 3a mocneanue 30 munyt — Ha 18-20 %.

AHanu3upysi pe3ysbTaThl OIEHKH ra3000pa30BaHUs B KOMIIO3BUTHBIX CMECAX MOXHO
MPEI0OKUTh U3TOTaBINBATh U3AETUs C 00Jiee KOPOTKUM CPOKOM OpOKEHHS.

TecTo onbITHBIX 00PA3IOB XJIEOHBIX MAIOYEK OTIMYATIOCH OT KOHTPOJIBHOTO BapUaHTa 10
LBETY, BU3YaJIH3UPOBAIUCH BKPAIJIEHUS MTOPOIIIKA, OHO TSDKEIEe 3aMeIINBaIOCh.

l'oToBBIE M3AETHMS ONBITHBIX BAapUAHTOB HMMENIW MPHUBKYC M 3alax MOPOIIKa JIMCTHEB
MOPKOBH, C YBETMYCHHEM JO3UPOBKH MOPOIIKA YCHIMBAJIACH IEPOXOBATOCTh MOBEpXHOCTH. Ha
pasznome Bce XJIeOHBbIE MAaJOYKH ObUIM XOPOIIO MpOIMeyYeHHble, 0e3 CIeJ0B Hempomeca,
pa3naMbIBAIUCh C XapaKTePHBIM XPYCTOM, UMENI PABHOMEPHYIO TOPUCTOCTD.

C TOBBIIIEHHEM KOJNUYECTBA BHOCHMMOW J0O0OAaBKM PErUCTPUPOBAIN yBEIHMUYEHUE
TUTPYEMON KHCIOTHOCTH m3menuit (3,5-5,2 rpamycoB), MOHWKeHHE BiaxHoCcTH (8,4-7,4 %),
HAaMOKaeMOCTh CHIDKAllaCh HE3HAUMTENBHO M HEMPOTOPIIMOHATIHLHO MAaccOBOH J0jie J00aBKU B
cmec (130,2-126,1 %).

[To pe3ynpTaTam AerycTraliid HAUTY4YIIMMH ObUTH BBIOpaHBI 00pa3Ilbl C BHECEHHEM 5 U 7
% TopoIKa 60TBEI MOPKOBH.

Jlanee ObLITO IPUHATO PEIICHUE BHECTH B PELENTYPY PACTUTEIHLHOE MACIIO IS YIYqIICHUS
PEONIOTHYECKUX TIOKa3aTeNnel TecTa U rOTOBbIX u3aenuil. [IpoBenu mpoOHbBIE BBIMEYKH XJIEOHBIX
Maj0YeK C MOCIeIYIOIIel OIIEHKOM UX KauecTBa (pUCYHOK 1).
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Kontponnb 5 % nopomka 7 % mnopouika
Pucynok 1 — BHenHuii Bua n3genui
Figure 1 — Appearance of products

OTMGTI/IJ’II/I YIYUIICHUEC mokasarejiel KauecTBa TeCTa M TOTOBBIX I/I3lI€.]'II/II7L HamoxkaemocTts
MIPU ATOM TIOBBICHIIACH 10 145,78 u 145,57 % cooTBETCTBEHHO M171s1 00pa3IoB, BKIOYAIINX S5 1
7% mopoika 1006aBKHA OT MacChl MyKH, HE3HAYUTEIIBHO MU3MEHIIIACHh BJIAKHOCTh M KUCIIOTHOCTh
MajJo4YeK TO OTHOIICHHWIO K MPEIbIAYIIEMY SKCIEpUMEHTY. Bce M3aenus COOTBETCTBOBAIU
tpeboBanusm CTh 1007-96 «3nenus x;1e000yI09HbIC JUETHICCKUE U 000TAIICHHBISY.
3akiouenue. O60011as TOJIYISHHBIC PE3YIIHTATHl MOXKHO MPEIJIOKUTD MPOJA0KATH paboTy
10 COBEPIICHCTBOBAHUIO TEXHOJIOTHH TIOJYYEHUS XJIEOHBIX IMMalOYeK M PEKOMEH]IOBATH
HCI0JIb30BaTh MOPOIIOK OOTBBI MOPKOBU B KoJuuecTBE 5 U 7 % OT Macchl MyKU MIIEHUYHON
MEPBOT0 COPTA MPH MOJYUYESHUU U3ACIUNA (PYHKIIMOHAIBHOTO Ha3HAYCHHUSI.
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Annomayus. B xo0e nposedennbix uUcciedo8anull ObLIU U3VHEHbI GONPOCHL, CEA3AHHBIE C
Pa3pabomKoll mexHoI02ul nPoU3B00Cmead 6e32II0mMeH08bIX MYYHbIX KOHOUmMepcKux uzoeaui. Onpedenenvl
noKazamenu Kawecmea 6e321omeHO8bIX 6U006 MYKU MAKUX, KaK PUCOBAs U KYKYPY3HAsL U YCMAHOBIEHA
B03MONCHOCMb UX UCHOIL308AHUS NPU NPOU3BOOCHBE OUEMUYecKo2o neyeHvs. B pabome npumensics
Memoo MamemMamuiecko20 WIAHUPOBAHUS IKCHEPUMEHMA C HOMOWbBIO KOMHBIOMEPHOU Cucmembl
NAGHUPOBAHUSL OBYXYPOBHEE020 08YX(PAKMOPHO20 dKchepumenma muna 2% «co 36e3001» ¢ NOMOubIO
npoepammol STATGRAPHICS Plus for Windows. Ycmanoeneno onmumanvhioe coomuouieHue pucogotl u
KVKYPY3HOU MYKU NPU U320MOGIEHUU CAXAPHO20 neyeHbs. 1Ipu coomHowieHuy pucogou u KyKypy3Hou MyKu
6 xoauyecmee 88:12 % nomyuyaemoe Oe3zenromenosoe caxapHoe neyeHve obOnadaem mpedyembiMu
NOKA3AMeNIMY  KA4eCmed maKuMy, KAk HAMOKAeMOCmb U OanbHasi OYEHKA, OCHOBAHHASI HA
OpP2aHONEeNMUYECKUX NOKA3AMeNaxX Kayecmed. Ycmanosiena 803MOMCHOCb UCNONIb308AHUS A0I0UHO20
nwpe U NOpoOWKa GPOHUU YEePHONIOOHOU NpU NPoU3Bo0cmee 6e32nI0MeHO08bIX NPOOYKIMO8 NUMAHUSL 6
Kauecmee CmMpYKmMypoobpazosamenei 3a cuem COO0epi’CAHUS 8 HUX NeKMUHOBbIX eeuecms. H200mbill
nOpowox Obll NOAyueH 6 1aOOPAMOPHLIX YCIOBUAX U3 CBEHCUX 200 apoHuu. Taxoce ¢ nomouvio
NJIGHUPOBAHUSL IKCHEPUMEHMA ObLIO onpedeneHo, Ymo Haubojiee ONMUMATbHble NOKA3amenu Kaiecmea
ONBIMHBIX 00PA3Y08 NeyueHbs 00CMUSAIOMCA NPU 88e0eHUU A0I04HO020 niope 8 Koaudecmee 22 % u nopowka
apoHuu uepHonioOHou — 1%. Ilomumo ykpenieHuss CmpyKmypsl 20Mo8020 NeueHbs, GHeceHUue OAHHbIX
KOMHOHEHMO8 Nosblulaem NUWesylo YeHHOCMb 0e321I0MeH08020 CAXApHO20 NedeHbs, 0002awds e2o
BUMAMUHAMU, MUHEPATILHLIMU 8eUJeCMBAMU U NUUEBbIMU 80JIOKHAMU.

KuroueBble cioBa: 0e3rIIOTEHOBOE caxapHOE TEUeHbE, PUCOBAsl M KyKypy3Has MyKa, siOJIOYHOe
IIOpe, MOPOIIOK APOHUH YEPHOILIOAHOM, TIOKA3aTeNld KauecTBa

Jas mutupoBanusi: Menwox B. B., [lokpawunckas A. B. Pazpabomka peyenmypul u mexHoai02uu
npou3800cmea He32iomeno08020 caxapro2o nevenvs // Cospemennasn Hayka u unnosayuu. 2024. Ne 2 (46).
C. 132-138. https://doi.org/10.37493/2307-910X.2024.2.13

Abstract. In the course of the research, issues related to the development of technology for the
production of gluten-free flour confectionery products were studied. The quality indicators of gluten-free
flours such as rice and corn have been determined and the possibility of their use in the production of dietary
cookies has been established. The work used the method of mathematical planning of an experiment using a
computer system for planning a two-level two-factor experiment of type 2% “with a star” using the
STATGRAPHICS Plus for Windows program. The optimal ratio of rice and corn flour when making sugar
cookies has been established. With a ratio of rice and corn flour of 88:12 %, the resulting gluten-free sugar
cookies have the required quality indicators such as wetness and a score based on organoleptic quality
indicators. The possibility of using applesauce and chokeberry powder in the production of gluten-free food
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products as structure formers due to the content of pectin substances in them has been established. The berry
powder was obtained in laboratory conditions from fresh chokeberry berries. Also, by planning the
experiment, it was determined that the most optimal quality indicators for test samples of cookies are achieved
by introducing applesauce in an amount of 22 % and chokeberry powder — 1 %. In addition to strengthening
the structure of the finished cookies, the addition of these components increases the nutritional value of gluten-
free sugar cookies, enriching them with vitamins, minerals and dietary fiber.

Keywords: gluten-free sugar cookies, rice and corn flour, applesauce, chokeberry powder, quality
indicators

For citation: Meliukh VV, Pokrashinskaya AV. Development of a recipe and technology for
production of gluten-free sugar cookies. Modern Science and Innovations. 2024;2(46):132-138. (In Russ.).
https://doi.org/10.37493/2307-910X.2024.2.13

BBenenune. OnHoit U3 mpoOiieM B 00JACTH MPOAYKTOB THUTAHUS SIBJISIETCA pa3paboTka
TEXHOJIOTUH MTPOU3BOJICTBA MYUHBIX H3/CIMHN CIICUATM3UPOBAHHOTO HA3HAYCHMSI, HAPABICHHBIX
Ha Mpo(UIAKTUKY U JICUCHUE BPOXKJIEHHBIX 3a00seBanuil. K TakuM BujaMm mpoyKTOB OTHOCSTCS
OE3rII0TEHOBBIE MYUHbIE M3JENHs, MpelHa3HAueHHbIEe Ui JItoJei, OonbHBIX nenuakue. Kpyr
noTpeOuTesiel Oe3rTI0TEHOBBIX MYYHBIX U3/ICTHI HEINTUPOK, HO M UX HEOOXOAMMO 00ecTieunBaTh
CIEIUATM3UPOBAHHBIME TPOIyKTaMH MuTaHus moctosiuuo [1]. TIpu atom B Pecriyonuke benapycs
0€3TIIFOTEHOBBIC MTPOTYKTHI MTPEICTABICHH B OCHOBHOM MMITOPTHOM MPOIYKITHEH.

[Ipu M3roTOBICHNN MYYHBIX KOHAUTEPCKUX M3ACIUHN /Il OE3TIIOTEHOTO MHUTAHUS MOKHO
WCII0JIb30BaTh HEKOTOPBIC BUIBI MYKH, KOTOPBIE MOAXO/IST IS TIOTyYEHUSI MyIHBIX KOHIUTEPCKUX
W3/IeTIM TI0 OPTraHOJICITUYECKUM TIPU3HAKaM: PHUCOBas, KyKypy3Has, TpEYHeBas, COeBas MyKa,
oBcsiHAs [2, 3]. OgHako, u3iemus, oJayJaeMble U3 MYKH, HE cojIepKallell KIIeHKOBUHY, 00J1aaatoT
TOBBIIIIEHHOW XPYIKOCTBIO, YTO CIIOCOOCTBYET OOpa30BaHMUIO OOJBIIOIO KOJWYECTBA JIOMa H
KPOIIKH B MPOLIECCE YITAKOBKH, XPAHEHHUS U TPAHCHIOPTHUPOBKH TaHHOM MPOTYKIIHH.

C 1enblo yKperjeHHs CTPYKTYpbl TEUEHbsI IIeJIECO00pa3sHO MCIOIB30BaTh pPasIHuHbIC
IJIOZIOBO-ATO/IHBIE M OBOIIHBbIE KOMIIOHEHTHI, COJAEpXallue MEeKTUHOBbIE BemiectBa [4, 5]. B
KauecTBE TaKUX CTPYKTYpOOOpa3yIOHIMX KOMIIOHEHTOB MOTYT BBICTYNUTH $I0JIOUHOE MIOpe U
MOPOIIOK U3 ApOHUU YEPHOIUIOAHOM. SI6104YHOE MIope B HACTOsAIIEe BpeMsl IIUPOKO HCIIONIB3YeTCs
B KOH/IUTEPCKOM IPOU3BOCTBE MPH MOTYUYECHUH MAaCTUILHO-MapMeIaTHbIX U3eUil.

ApOHUS YEPHOIIOIHAS CIIOCOOHA MPOSIBIIATH AHTUOKCHIAHTHBIE U MIPOTUBOAIICPIrHYECKIE
cBoiicTBa. bombinoe copepkaHue iofa TMO3BOJIET MCIOJB30BaTh MX MpU  3a00JEBaHHIX
IIUTOBUAHOM skene3bl. [IoMuMO 3TOro, Aro/pl MOMOTat0T B JIGYEHUU OOJIE3HEN KEITIHOTO My3bIpPS,
MOYEeK, TICUEHH, OHKEIYJAOYHO-KHIIEYHOTO TpakTa U COCYJUCTOM cucTeMbl. PerymspHoe
yInoTpedsieHHe B MHUILY YEPHOIUIONHOW PAOMHBI MPUBOJUT K TMOHIKEHHIO apTEPUaTbHOTO U
BHYTPHUYEPENHOT0 JaBieHus. IJToT 3(pdekT nocturaercs B pe3ylbTaTe TOTO, YTO ILJIOJbI
CHOCOOCTBYIOT PAa3KM)KCHUIO KPOBH, TOHWKAIOT CBEPTHIBAEMOCTh KPOBH, CHIKAIOT PHCK
oOpa3zoBaHus TPOMOO30B B MENIKUX apTEPUSX U BeHax [6].

UccnenoBanusi, HampaBiieHHbIE HA BO3MOKHOCThH HCIIOJIb30BaHUS MOPOIIKA apOHUU MPHU
MIPOU3BO/ICTBE MYYHBIX M3JIEIHNA Y€ MPOBOIMINCH. Pa3znuuHble aBTOPHI IPUMEHSIIN MTOPOIIOK U3
apOHHM YEPHOIJIOJHOW TpU TPOHU3BOJCTBE XJI€OOOYIOUYHBIX H3JENUN, TEUYEHbS, KEKCOB U
MaKapoHHBIX u3aenuii [ 7-10].

[lomumMO yKperuieHHs CTPYKTYpbl, JaHHbIE pPACTUTENbHBIE HWHIPEAUEHTHI TOBBICAT
SHEPreTUYEeCKyr0, OMOJIOTHYECKYI0, (PU3HONOTUYECKYI0 IIEHHOCTH, a TaKKe YCBOSIEMOCTb U
JT00pOKAaYEeCTBEHHOCTh MOTYyYaeMOT0 O€3rIIF0TEHOBOTO MTEYCHbS.

OcHoBHasi 4YacTb. B KkauecTBe OE3IJIIOTEHOBBIX BHJJIOB MYKH B HCCIEIOBAHUSIX
MCIIOTH30BATUCH PUCOBAs U KYKypy3Has Myka. X mokaszarenu kayecTBa puBeACHbI B Tabmwiie 1.

Issue No. 2, 2024 133


https://doi.org/10.37493/2307-910X.2024.2.13

CoBpemeHHasn HayKa 1 nHHoBaumu. 2024. Ne 2 (46)

Tabnuna 1 — ITokazaTenn KadecTBa UCIOIb3yeMbIX BUTOB MYKH
Table 1 — Quality indicators of the types of flour used

HaumenoBanne noxkasareJis PucoBast myka Kyxkypy3nas myka
Ber Benprit XKenterit

CBOICTBEHHBIH JaHHOMY BUAY MYKH, O3 IIOCTOPOHHUX 3aI1aXx0B, HE 3aTXJIbIH,
Jamax HE TJIECHEBBIN

CBOICTBEHHBIH JaHHOMY BHAY MYKH, HE KHCIIbIH, HE TOPbKHH, Oe3

By MOCTOPOHHUX MPHUBKYCOB
Baaxnoctb, % 12,0 15,0
Kucaornocts, rpas. 2,0 4,5

JIJist ompeieNieHust BIHMSIHASI Pa3IMYHOTO COOTHOIIICHUSI PUCOBOM M KYKYPY3HOM MYKH Ha
KaueCTBO TOTOBHIX H3/1eJTHH HCIIOIB30BANI0Ch IITAHUPOBAHME dKkcriepuMenTa I3 22 co 3Be31HBIM
medoM B nakete StatGraphicsPlus. B kauecTBe BXxoasnmx pakTopoB MPUHUMATIUCE: KOJTUYECTBO
pHUCOBOM MyKH B quamna3oHe 15-85 % u xoimdecTBO KyKypy3HOUW Myku B auama3one 15-85 %.
BbIXoHBIMI TTapaMeTpaMH BBICTYITHIIH HAMOKAEMOCTh TICUEHBS M €0 OaJIbHAs OIICHKAa KadecTBa.
JlaHHasi OIlEHKa OCHOBaHA Ha PsJC OPTaHOJCNITUICCKUX IMOKa3aTeNiel KadyecTBa MEUYeHbsS TaKHX
Kak popMa, COCTOSIHHE TTOBEPXHOCTH, BHJI B U3JIOME, 3aIlax U BKYC.

HamokaemocTs, %
banenas onenka, Gamn

90 oo
00 o g o U I R

Ko it
VIHAECTBO pHCOBOI MyKkn, %

A%
S
S B 0
. .
HYECTBO PHCOBO] MYKH, % ’

a 0

PI/ICYHOK 1- HOBer]—[OCTH OTKJIMKA NJI1 HAMOKAeMOCTH ICYCHbA (a)
H 0aJIbHOM OLIEHKH KadecTBa (0)
Figure 1 — Response surfaces for cookie wetness (a) and quality score (b)

JUis u3ydeHUs BIMSHUSA PA3HOI'O COOTHOLICHUS PHCOBOM M KYKYpYy3HOH MYKH Ha
HaMOKaeMOCTb U OaJIbHYIO OIIEHKY KauecTBa Ie4eHbs ObLIa IOCTPOEHA AUarpamma (pUCyHOK 2).

Ilepeceuenue TMHUI paBHOTO YPOBHS Ha MOJIyYEHHON TUarpaMMme yKas3blBaloT Ha 00J1acTh,
B KOTOPOM YCTaHABJIMBAIOTCS ONTUMAJbHbIE 3HAUEHHMS HaMOKaeMOCTH IeuyeHbsd 160—165 % u
OaJIbHOM OIIEHKE ero kadecTtBa 88—96 OamioB. Takue 3HaAYCHHS MAapaMeTPOB JOCTUTAIOTCS MPHU
KOJIMYECTBE pUCOBOM MyKH B auamnas3oHe oT 67,0 no 100,0 % u konmdecTBe KyKypy3HON MYKH B
konnuectBe 0-33,0 %. [{ns nanpHEMIINX Heciae10BaHui TPUHUMAJIOCh COOTHOILIEHUE PUCOBON 1
KyKypy3Ho# Myku 88:12 % (Touka O).
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Pucynok 2 — JluarpamMma onpe/eeHusi HAMOKAEMOCTH MeYeHbsI M ero 0a1J1bHOH OleHKHM B 3aBUCHMOCTH OT

COOTHOLIICHHS] PHCOBOI H KYKYPY3HOH MYKH

Figure 2 — Diagram for determining the wetness of cookies and its scoring depending on the ratio of rice and

B

pabore

HCITIOJIb30BaJIn

corn flour

TOTOBOC S0JI0YHOE ITrOpPE, HU3roTOBJICHHOC Ha

OAO «I'poaHeHckHi KOHCEPBHBIN 3aBoa». [lopoiok apoHUM YEepHOIIOTHOW OBLI MOJY4YEeH B

ma0b0paTOPHBIX YCIOBHUSX IYyTEM BBICYIIMBAHUSA CBEXHX Sr0J AapOHUM C TOCIEIYIOIUM

M3MENbYCHUEM M TpocerBaHWeM. JIaHHBIM MPOIYKT MPEICTaBIsAeT COOON TOHKOIWCIIEPCHBIN
MOPOIIOK OOPAOBOTO IBETA C KUCIIO-CIAJAKUM, CIIETKa BSHKYILIUM BKYCOM.

Jisa  omnpeneneHus: J03UPOBOK SOJIOYHOTO TIOPE M SATOJHOTO TOPOLIKA TakkKe
HCIIOJIb30BAJIOCH IJIAHUPOBAHHE dKCTIEpUMEHTa. S10109HO0e Mmope BHOCKIIOCH B KostmaecTBe 10—50
%; a mopomok apoHuu — 2—10 %. BbIxoIHBIMU MMapamMeTpaMu TAaKK€ BBICTYIIJIA HAMOKA€MOCTh
MeYeHbs] U ero OajabHas OllEHKA KadecTBa. B Xoje mpoBeneHus: SKCIepuMeHTa Oblla MOCTpOeHA
nyarpamma, rpejcTaBieHHas Ha pUCyHKe 3.

Konmngectro IMOPOLIKA apOHIIH, %

10 _.l-_\-‘_- _ I ] ‘_‘_‘1‘-_\--\-_\- .. T _ -Il—-‘
- T T 1
e ——C
: 142 —~— — i

4 - . -
T 48— — ]

] —— ]
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KommraecTro sbmounoro mope, %

Pucynok 3 — /luarpamMmma onpe/eieHusi HAMOKAEMOCTH MeYeHbsI U ero 0aJ1JIbHOI OLIEHKU B 3aBUCHMOCTH OT
J03MPOBOK sI0JIOYHOr0 MIOpPe ¥ MOPOIIKA APOHUH YePHOIIOXHOI
Figure 3 — Diagram for determining the wetness of cookies and its scoring depending on the dosages of

applesauce and chokeberry powder
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[lepeceuenue TMHUI PaBHOTO YPOBHS HA MOJIYYCHHON JarpaMMe yKa3bIBalOT Ha 00J1acTh,
B KOTOPOM YCTaHABIMBAIOTCS ONTUMAJbHbIE 3HAUCHHS HaMOKaeMOCTH meuyeHbs 148—154 % u
0anbpHOH O1eHKe ero KauecTBa §83,2—85,6 6aymioB. Takue 3HaueHUS TAPaMETPOB JOCTUTAIOTCS IPU
KOJIMYeCTBE A0JI0YHOTO MmIope B Auamna3zone oT 15,0 1o 27,0 % 1 Kom4ecTBe MOPOIIKa apOHUH B
mramnazoHe ot 0 1o 1,5 %. Vicxoas U3 noaydeHHBIX JaHHBIX, Obli1a BEIOpaHa T03MPOBKA SOJI0YHOTO
mope B KosinuecTBe 22 %, a mopouIka apoHuH YepHoIuiogHon — 1% (Touka A).

[To pe3ynmpTaT MpOBEACHHBIX WCCICAOBAHUI OBLIO MOJYYEHO OE3TIIOTEHOBOE CaxapHOe
MIEYEHBE, B COCTAB KOTOPOTO MOMHUMO TPAIUIIMOHHOTO CHIPhS BXOJAT CIEIYIONINE KOMIOHEHTHI
(%): myka pucoBas — 88, Myka KyKypy3Has — 12, miope s0049HOe — 22 W MOPOIIOK apOHHUU
YepHOIUTOAHOW — 1. BHemHuit BUJ W BUI B H3JIOME IMOJIYYEHHOTO W3JAENHUS MPEJCTABIECH Ha
pUCYHKeE 4.

a 0
Pucynok 4 — Buemnuii Bujg (a) u Buj B uzjiome (0) 6e3ryIl0TEHOBOI0 CaXapHOI'o MeYeHbs
Figure 4 — Appearance (a) and fractured view (b) of gluten-free sugar cookies

3akiouenue. TakuMm 00pa3oM, B XOJi¢ TMPOBEACHHS HCCIICIOBAaHUM, ObLIa W3y4eHA
BO3MOXHOCTh TOJY4YEeHHsI OE3INIIOTEHOr0 CaxapHOro II€YEHbs. YCTaHOBJIEHA BO3MOYKHOCTh
MIPOM3BOJICTBA CAXapHOTO IMEYEHbs ISl AUETUYECKOTO MUTAHUS U3 MYKH OE3TJIIOTEHOBBIX BHUJIOB
TaKMX, KaK pucoBas M KyKypy3Has. C IIOMOIIBIO IIAHMPOBAaHHS SKcrepuMmenTta IIDD 22
YCTaHOBJIEHO, YTO IPU COOTHOLIEHHHM PUCOBOM M KyKypy3HOH Myku 88:12 % pocrurarorcs
TpeOyemble MoKa3aTean KauecTBa Oe3rII0TEHOBOIO CaxapHOro meueHbs. MeToJ MiiaHupOBaHUS
AKCIEPUMEHTA HCIIONB30BANICA JUIsI ONpEAENCHUS] B3aUMHOIO BIMSHUSA BXOAAIIUX (aKTOPOB
(KOJIMYECTBO PUCOBOM U KyKYPY3HOM MYKH) Ha BBIXOJHBIE TapaMeTphl (HAMOKAeMOCTb U OabHas
OllCHKa KayecTBa). B xone mpoBefeHHs] IKCHEPUMEHTa KaKIbld M3 BXOIAMIMX (PAKTOPOB
MOOYEPETHO MPUHUMAI 3HAYEHUS OT MUHUMAJIBHOTO YPOBHS IO MaKCUMaNbHOTO. Mcnons3oBanue
JAHHOTO METOJa MO3BOJISIET COKPATUTh KOJMYECTBO OIBITOB U B TO )K€ BPEMs JJa€T BO3MOKHOCTh
0oJiee MOJTHO OLICHUTH BIHMSHUE BXOASIINX (DAKTOPOB HA KaXK/IbIi BEIXOAHOM napametp. M3ydena
BO3MOHOCTh HCIIOJb30BaHUSI PACTUTENBHBIX KOMIIOHEHTOB JUISI YKPEIUIEHUS CTPYKTYPBI
MOJIy4aeMOTO TI€UeHbA. YCTAHOBIEHA IEIeCO00OpPa3HOCTh HCIOJNB30BAHMS B  KadyecTBe
CTPYKTYpPOOOPa3yIOIMX KOMIIOHEHTOB sI0JI0UHOE TIOpe B KouuyecTBe 22 % U MOPOILIOK apOHUU
yepHOIUIOAHON B KonudecTBe 1 %. Kpome Toro, BHECEHHE JaHHBIX KOMIIOHEHTOB B PEIENTYPY
MEYEHbsI, MO3BOJHUT MOBBICUTH €ro MHUIIEBYIO IEHHOCTh 3a CYET MOBBIMIEHUS COJEp>KaHUs
MUHEpaJbHBIX BEIIECTB, BUTAMHUHOB M TMHUIIEBBIX BOJOKOH, a TaKXe MO3BOJIMT PACHIMPUTH
ACCOPTUMEHT MPOIYKIUU JJIsi AUETUYECKOTO MUTAHUS U MIOBBICUTH Y3PPEKTUBHOCTH MEPEPAOOTKH
MECTHOTO PAaCTUTEIBHOTO CHIPbSL.
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Annomayusa. [eononumuueckue ¢akmopvl 6ce 0onee 3HAUUMBL 6 KOHMEKCME pA36UMuUsL
KnacmepHulx cmpamezuii 8 cmpanax Azuamcxo-Tuxooxearnckoeo pecuona (ATP). Hccredosanue npuszsarno
NPOAHATUBUPOBATL GIUAHUE 2€ONOAUMUKY HA pA3PAOOMKY U peanu3ayuio KiacmepHvlx NOIUMUK, d
MAaKoice BblAGUMb KNI0UE8ble ACNEKMbl YOPMUPOBAHUA KAACMEPOS U NPE0VONEHUE BbI30808 8 COBPEMEHHOU
cpeoe. /s 0ocmudicenuss ROCMAGIEeHHbIX Yelel agmopbl NPOGENU KOMNIEKCHbIN AHAU3 2CONOUMUYECKUX
menOenyuti 6 ATP u sgpexmusnocmu kracmepHuvix unuyuamus. Memodonozus ucciedo8anus
0asuposanace Ha CoONOCMAasIeHuy OAHHBIX O 2eONOIUMUYECKOU CUMYayuu ¢ NOKA3AMENIMU PA36UMUs]
IKOHOMUYECKUX KIIACEPOB 8 PECUOHE, UCNONIb3YS KAK KA4eCmeeHHble, MaK U KOAUYeCMEeHHble HOOX0ObL.
B pamxax uccnedosanus Ovinu GuiAGNEHbI 3HAYUMENLHBIE B3AUMOCEAU MEHCOY 2e0NONUNMUYECKOU
CMadUILHOCMbIO, YPOBHEM IKOHOMUYECKO20 PA3BUMUS U IPPEKMUBHOCMBIO KIACMEPHBIX CMpamezuti 6
cmpanax ATP. OcHnogHbiMu ¢hakmopamu ycnexa OKA3aauch 2uOKOCMb cmpame2uti aoanmayuu K
UBMEHEHUAM 8 MEJICOVHAPOOHOU apene U YMeHue Hpeooosesams NOIUMUYECKUe U IKOHOMUYECKUe
npenamcemesus. Q0cyscoeHue pe3yrbmamos NOOUEPKHYI0 GAICHOCD Yuema 2eONOIUMUYEcKol CUMyayuu
npu paspabomxe KIACMepHbIX Cmpamezuti, a maxdice HeoobXo0UMoCmy CO2NACOBAHUS UHINEPECO8 CINPAH 6
peauone 051 ycnewHou peanuzayuu Kiacmeprvix noaumux. Mccnedosanue no3eonsem ucciedo8amensim,
NPAKMUKAM U OpPeaHaAM GIACMU AKMUGHee 63auMo0elicmeosams U Gopmuposams d¢hgexmuenvle
cmpamezuu pasgumus kiacmepos 6 ATP, yuumuvleas ceononumuyeckue pucki i 603MOICHOCTHIL.

KuaroueBrble c10Ba: Kiactepsl, KIACTepHAs MOJIUTHKA, TEOMOIUTHKA, TEOMOIUTHIECCKHE (PaKTOPHI,
A3HaTCKO-TUXOOKEAHCKUN PETHOH
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Abstract. Geopolitical factors are increasingly significant in the context of cluster strategy
development in the countries of the Asia-Pacific region (APR). The study aims to analyze the impact of
geopolitics on the development and implementation of cluster policies, as well as to identify key aspects of
cluster formation and overcoming challenges in the modern environment. To achieve the set goals, the
authors conducted a comprehensive analysis of geopolitical trends in the APR and the effectiveness of
cluster initiatives. The research methodology was based on comparing data on the geopolitical situation
with indicators of economic cluster development in the region, using both qualitative and quantitative
approaches. Significant correlations were identified within the study between geopolitical stability, level of
economic development, and the effectiveness of cluster strategies in APR countries. The main success
factors included the flexibility of adaptation strategies to changes in the international arena and the ability
to overcome political and economic obstacles. The discussion of the results emphasized the importance of
considering the geopolitical situation in the development of cluster strategies, as well as the need for
alignment of interests among countries in the region for the successful implementation of cluster policies.
The research enables researchers, practitioners, and government bodies to interact more actively and
develop effective cluster development strategies in the APR, taking into account geopolitical risks and
opportunities.

Keywords: clusters, cluster policy, geopolitics, geopolitical factors, Asia-Pacific region

For citation: Golovkin VA, Pronin EA, Tarasenko VV. The geopolitical factors in the implementation
of cluster policies in the Asia-Pacific region. Modern Science and Innovations. 2024;2(46):139-147.
https://doi.org/10.37493/2307-910X.2024.2.14

Introduction. The rapid development of the Asia-Pacific region (APR) dictates new
conditions and research into new factors. Russia is accepting challenges from the Asia-Pacific
region, and therefore the Eurasian geopolitical and economic agenda is being updated.

As Viktor Larin notes in his research: “...The Eurasian geopolitical and economic agenda
has always been considered the main one for the Russian state. From time to time, Russia was
forced to respond to challenges from Pacific Asia, to intensify the economic development and
strengthen the defense of its eastern borders, but its European historical and cultural identity
invariably prevailed. The same thing is happening today. The failure of another attempt to
“integrate” Russia into the Asia-Pacific region, which became obvious to many at the beginning
of the second decade of the 21st century, was accompanied by the activation of “new Eurasians”,
the emergence of the concept of “Greater Eurasia”, which, if not in political rhetoric, then in real
politics has already become a close alternative to the distant Pacific economic space for
Moscow...” [1].

The role of cluster policy in the context of the Eurasian geopolitical agenda can be
significant, especially given the rapid development of the Asia-Pacific region and the actualization
of the Eurasian geopolitical and economic agenda. Clusters, as a mechanism for the concentration
and cooperation of enterprises in certain sectors of the economy, can play an important role in
strengthening the economic base and competitiveness within a given regional dynamic.

An effective cluster policy can help create a favorable infrastructure for the development of
economic sectors, provide innovative and technological breakthroughs, as well as strengthen
economic integration between the countries of Eurasia. Clusters can become a platform for joint
projects, cross-border cooperation and knowledge exchange, contributing to overall economic
progress and strengthening the position of countries in the region.

Given that a number of countries are already working intensively to develop clusters in their
economies, interaction between clusters in this part of the world could become a key element in
the formation of new economic ties and partnerships, which in turn could influence geopolitical
dynamics and balance in the region.
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As noted by the participants of the round table “Cluster Policy through the Prism of Eurasian
Integration,” cluster policy plays a key role in the context of the Eurasian geopolitical agenda, as
it promotes integration processes between countries on the Eurasian continent. Stimulating the
development of clusters within the Eurasian Economic Union (EAEU) and other integration
formats is a necessary condition for increasing the economic competitiveness of the region [2].

As G. Yasheva notes in her research, through a well-structured cluster policy, it is possible
to contribute to the harmonization of economic strategies of the EAEU member countries, the
creation of transnational clusters, the exchange of innovations and advanced technologies, as well
as the development of the economic potential of the region as a whole. Such measures will help
strengthen cooperation between states, improve the business climate and attract investment, which
in turn contributes to the sustainable and balanced development of the Eurasian space [3].

Thus, cluster policy is becoming an important tool for developing common goals and
priorities for member countries of the Eurasian integration, promoting deepening cooperation,
reducing trade and economic barriers, and ensuring sustainable development of the region in the
face of geopolitical challenges and changes.

The development of cluster policy in the context of Eurasian geopolitics is an important
direction that contributes to strengthening economic cooperation, innovative development and
general prosperity of the countries of this region.

Materials and research methods. The study of cluster policy in the context of Eurasian
geopolitics requires an integrated approach and methodology that takes into account both aspects
of the geopolitical environment and the peculiarities of the development of clusters in a given
region.

For a more detailed understanding of this topic, it is necessary to analyze the general
geopolitical situation in the Eurasian region: at this stage, a review of the main geopolitical trends,
international relations and strategies of key players in the region (for example, Russia, China,
Central Asian countries and others) is carried out. This will allow us to identify the main challenges
and opportunities for cluster policy.

A study of existing clusters and cluster initiatives in the region will allow us to evaluate
successful clusters and cluster initiatives in the region. This study may include an analysis of the
formation and development of clusters in various countries of the Eurasian space, their structure,
main participants, innovative potential and other characteristics. The analysis will allow for an
assessment of successful clusters and their success factors.

An important part of the methodology is the comparison of geopolitical factors with the
development of clusters, which may include an analysis of the relationship between the
geopolitical situation and the effectiveness of cluster policy, determining the influence of
geopolitical actions, trade relations and international cooperation on the development of clusters.

In the authors' opinion, the methodology should also include the identification of promising
areas for the development of cluster policy. Based on the above studies, the methodology may
include identifying key areas for improving cluster policy in the region, developing
recommendations for improving mechanisms for supporting clusters and their international
interaction.

The methodology for developing a strategy for cooperation between clusters within the
framework of the Eurasian geopolitical agenda may include the development of specific steps to
establish partnerships between clusters of different countries, encouraging innovative research,
exchange of experience and technologies, as well as the creation of joint projects.

A well-developed research methodology will make it possible to more accurately determine
the role and significance of cluster policy in the context of Eurasian geopolitical dynamics and
contribute to the development of cooperation and innovative growth in the region.

The implementation of cluster policies in the countries of the Asia-Pacific region is a
complex and multifaceted process that depends on many geopolitical factors. Geopolitical realities
play a decisive role in the formation and success of strategies aimed at developing clusters.
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Analysis of these factors allows us to identify the fundamental circumstances that may influence
the adoption and implementation of cluster initiatives in a given region.

Research results and their discussion. In the process of work, a seven-factor model was
proposed that combines some of the main geopolitical factors that can affect the implementation
of cluster policies.

1. The geostrategic location of countries in the Asia-Pacific region is important for
identifying potential cluster initiatives, as well as for assessing the possibility of cross-border
cooperation and access to markets in other regions.

2. Economic power. V. Tarasenko’s monograph “Territorial Clusters: Seven Management
Tools” emphasizes that the economic development and potential of the countries of the region
significantly influence the effectiveness of the implementation of cluster policies and determine
how the level of economic development determines the availability of resources and investments
to support clusters [4].

3. Political stability.

The presence of political stability in the countries of the region, as V. Tarasenko notes, is a
key factor for the successful implementation of cluster policies, since instability can create
uncertainty and risks for business [5].

4. International relations.

In the study “Strategies for the Development of Territorial Clusters” by V. Tarasenko, it is
proved that the state of international relations and the level of geopolitical tension can influence
the possibilities of cooperation within the framework of cluster initiatives and access to
international markets [6].

5. Infrastructure and digital development.

Kotilko V.V., Vishnyakova V.S. in their research reveal the thesis that the presence of
developed capital and digital infrastructure, such as transport routes, ports, airports and
communication networks, plays an important role in the successful implementation of cluster
policies in the region [ 7].

6. Education and scientific research.

The work [8] substantiates the thesis that the development of the educational and scientific
base contributes to the innovative development of clusters and increasing the competitiveness of
the economies of the countries of the region.

7. Cultural and historical features.

Proskurina T.L. argues for the need to take into account the cultural and historical
characteristics of the countries of the Asia-Pacific region for the successful adaptation and
implementation of cluster policies, as they can affect the interaction of stakeholders and
understanding of local market conditions [9].

The geographical location of the Asia-Pacific region is an important factor for the successful
implementation of cluster initiatives, contributing to the development of cross-border cooperation,
access to international markets and innovative development of the region's economy. The region
is one of the most dynamically developing economic centers in the world, and its geopolitical
location provides opportunities for the creation and effective functioning of various clusters.

Due to their proximity to markets in other regions, countries in the Asia-Pacific region have
the opportunity to participate in international trade and investment flows, which contributes to the
development of cluster economies. Cross-border cooperation is becoming an increasingly
important element in the successful implementation of cluster strategies, as it allows cluster
participants to expand their access to technology, knowledge and resources.

In addition, the location of the countries in the region facilitates the easy movement of goods,
services and people between clusters, facilitating interaction and exchange of experience between
participants. This creates favorable conditions for the development of innovation clusters based on
close cooperation between enterprises, scientific institutions and government agencies.

Shakhovskaya L. S., Goncharova E. V. in the study “Features of the infrastructural
organization of regional innovation clusters” note that the level of economic development directly
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affects the availability of resources, investments, qualified personnel and infrastructure necessary
to support and develop clusters [10].

In developed economies with a high level of GDP and innovative potential, the creation and
operation of clusters can be more effective due to the availability of a sufficient amount of financial
resources, technologies, scientific and educational institutions that contribute to innovation and
the development of the cluster economy.

At the same time, in countries with a low level of economic development, certain challenges
and limitations arise for the successful implementation of cluster policies. Lack of investment, low
infrastructure readiness, limited access to modern technologies and qualified personnel can
complicate the formation and development of clusters in these countries.

Therefore, it is important to take into account the economic viability and investment climate
of the countries in the region when developing and implementing cluster initiatives. Increasing the
economic development and investment attractiveness of the region helps create more favorable
conditions for the development of clusters, stimulates innovative activity and increases the
competitiveness of the economy as a whole.

Political stability is a critical factor for the successful implementation of cluster policies in
the Asia-Pacific region. The use of this concept in the context of cluster initiatives is of
fundamental importance, since conditions of political instability can cause serious uncertainty and
pose significant risks to the functioning of the business environment within clusters.

It should be noted that political stability contributes to the establishment of a predictable and
strong environment for business activity and investment inflows. If there is stability in the
institutional sphere, legislation and law and order, the protection of property rights, proper
compliance with contracts, transparency of processes is ensured, and inefficiency in management
decisions is eliminated.

Work [11] classifies paradigmatic models of cluster development and notes that
sustainability in the political environment contributes to the creation of long-term strategies for
the development of clusters, ensures stability in partnerships between participants in the cluster
structure and helps stimulate innovative activity.

When developing and implementing cluster strategies, it is necessary to carefully analyze
the current political situation within the countries of the region and strive to create conditions that
help maintain stability, predictability and transparency of management in the economy. It is within
the framework of political sustainability that the foundation is laid for the long-term success and
effectiveness of cluster initiatives in the region under consideration.

One of the key geopolitical factors influencing the implementation of cluster policies in the
Asia-Pacific region is the geostrategic location of countries. Location on the global map is essential
for identifying potential cluster initiatives, international collaboration opportunities and access to
global markets,

The economic power of the region also has a significant impact on the success of the
implementation of cluster policies, since the level of economic development determines the
opportunities for supporting clusters and attracting investments.

Political stability, as another factor, plays a key role in the process of implementing cluster
strategies. Having political stability is necessary to ensure a favorable environment for business
and prevent uncertainty and risks. An important aspect is also international relations and the level
of geopolitical tensions, which may affect the possibilities of cooperation within cluster initiatives
and access to international markets.

Infrastructure and digital development are of great importance for the successful
implementation of cluster policies in the region. The presence of developed transport,
communication and digital infrastructure contributes to the efficient functioning of clusters and
favorable conditions for business. In addition, the development of education and scientific research
is an integral part of the successful implementation of cluster policies, since the innovative
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development of clusters and increasing the competitiveness of the economy directly depend on the
quality of the scientific base and educational sphere.

Taking into account the cultural and historical characteristics of the region also plays an
important role in adapting cluster policies. Understanding local market conditions, stakeholder
interactions, and cultural norms is essential to successfully implementing cluster strategies. The
geographical location of the Asia-Pacific region and its dynamic economic development provide
unique opportunities for the development of cluster initiatives, promoting integration at the
international level and stimulating the innovative development of the region's economy.

Due to its geographical location and proximity to markets in other regions, countries in the
Asia-Pacific region have significant advantages in participating in international trade and
attracting investment. These factors significantly contribute to the development of a cluster
economy in the region. Cross-border cooperation is becoming a key element in the successful
implementation of cluster strategies, allowing cluster participants to gain access to advanced
technologies, knowledge and resources necessary for their development.

One significant aspect is the ease of movement of goods, services and people between
clusters due to the location of the countries in the region. This promotes effective interaction and
exchange of experience between participants, which favors the development of innovation clusters
based on close interaction between enterprises, scientific institutions and government agencies.

An important factor for the successful implementation of cluster policies is the level of
economic development, which directly affects the availability of resources, investments, qualified
specialists and infrastructure necessary to support and develop clusters.

In the scientific publication “Three paradigmatic models for describing territorial clusters”
Tarasenko V.V. notes that in developed economies with a high level of GDP and innovative
potential, the creation and operation of clusters can be more effective due to the availability of
sufficient funding, advanced technologies and educational institutions [11].

On the other hand, in countries with a low level of economic development, certain challenges
arise for the successful implementation of cluster policies, such as lack of investment, low
infrastructure, limited access to modern technologies and specialists. Therefore, when developing
cluster initiatives, it is necessary to take into account the economic viability and investment climate
in the countries of the region.

Pronin E.A. in the scientific works "Legal regulators in modern conflictology" and "Socio-
political conflicts of Russian reality: problems of political and legal regulation” reveals the legal
regulators of conflict situations and notes that political stability plays a critical role in the
successful implementation of cluster policies in the Asia-Pacific region Ensuring a stable political
environment is important for creating a predictable and reliable platform for business activity and
attracting investment [12,13].

In conflict studies by Pronin E. A., the problem of stability in the institutional sphere is
discussed, and it is noted that the legislation and legal system ensures the protection of property,
the stability of contractual relations and transparent management processes, which helps stimulate
innovation and the development of clusters [14, 15].

Thus, taking into account geopolitical, economic and political factors is necessary for the
effective design and implementation of cluster strategies in the Asia-Pacific region, since these
aspects play a key role in creating an enabling environment for cluster development and
innovation.

Geopolitical aspects are considered key in the development and implementation of cluster
strategies in the Asia-Pacific region, as they determine the context and conditions in which these
strategies will operate. Understanding geopolitical realities is critical to the successful
implementation of cluster initiatives in a given region due to their significant impact on the
formation and development of clusters, as well as on the economic prosperity of countries in the
region as a whole.

It should be recognized that geopolitical factors are an important aspect in the formation of
regional and international cluster development strategies. The development of balanced and

144 Bbinyck Ne 2, 2024



Modern Science and Innovations. 2024. No. 2 (46)

flexible approaches to cooperation in the face of geopolitical risks can help strengthen international
ties between clusters and ensure successful interaction in the global arena of economic relations.

Geopolitical factors are key when planning and implementing cluster policies in the Asia-
Pacific region, as they determine the conditions and context in which these policies will be
implemented.

Conclusion. A general understanding of geopolitical factors is critical for the successful
implementation of cluster strategies in the Asia-Pacific region, since these factors can have a
significant impact on the formation and development of clusters, as well as on the economic well-
being of the countries of the region as a whole.

Further research into cluster policy within the framework of geopolitical aspects is a pressing
topic that requires detailed analysis and discussion. Directions of research in this area may include
analysis of the influence of geopolitical factors on the formation and functioning of clusters, their
role in mitigating geopolitical risks, the relationship between geopolitics and the development of
technological clusters, as well as a comparative analysis of cluster policies of various geopolitical
entities. Conducting research in these areas will deepen the understanding of the influence of
geopolitical processes on the formation of clusters and the development of effective cooperation
strategies at the regional and international levels.
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Abstract. One of the main determinants of the Middle Eastern system of international relations is
the Arab-Israeli conflict. Its significance for the region has long been determined by the involvement of
almost all regional and leading global actors in it. At the same time, over the past two decades, the Arab-
Israeli conflict has experienced rescaling and a certain de-internationalization. The shift in foreign policy
priorities of a number of Arab states, the signing of the Abraham Accords, the normalization of Iranian-
Saudi relations, as well as the global context have shifted the issue of Palestine from the list of priority
problems in the Middle East. In this regard, the next round of confrontation between Israel and Palestine
somewhat falls out of the logic of regional development and has distinctive characteristics, especially
taking into account the updated regional and global realities. Based on this, the purpose of this article is
to identify the features of the current Palestinian-Israeli escalation of its regional and global projection.
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Introduction. The last twenty years have significantly modified the views of many
politicians and the approaches of international relations scholars to the Arab-Israeli conflict. Since
the collapse of the colonial system, the Middle East has been clearly associated with the
confrontation between Arabs and Israel, which has led to numerous conflicts in the
region. The Abraham Accords
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(a series of agreements signed in 2020 between Israel and several Arab countries, including the
United Arab Emirates, Bahrain, Sudan and Morocco) marked a new stage in the way regional
actors interact with each other. This is primarily due to the fact that they were aimed at normalizing
diplomatic, economic and cultural relations between the participating countries, and also created
a significant shift in the regional dynamics of international relations, since until 2020, only two
Arab states had diplomatic relations with Israel - Jordan and Egypt. This step indicated that the
Palestinian problem was becoming less and less decisive in the dialogue between regional actors.
In addition to the Abraham Accords, the so-called Beijing Iran-Saudi Relations Agreements were
signed in 2023. They included various steps: direct diplomatic negotiations, confidence-building
measures, opening embassies, and the initiation of economic cooperation and cultural exchanges.
The normalization of relations between Iran and Saudi Arabia could have serious consequences
for regional stability. This could help mitigate proxy conflicts and reduce tensions in the Middle
East, as well as open up new opportunities for cooperation in areas such as trade, energy and
security. In this context, the Palestinian issue was also presented as one of the rudimentary factors
in the dynamics of the regional system of international relations due to the emerging course to
search for strongholds of the Middle Eastern security complex. However, a new wave of
Palestinian-Israeli confrontation forces us to rethink regional political development and identify
new contours of the Israeli factor in Middle Eastern international relations

Materials and research methods. The problem of the Arab-Israeli conflict has a broad
theoretical and methodological basis for research. To achieve the scientific goals set in this article,
we used a wide range of sources directly related to theoretical issues of ethno- political conflicts.
In particular, the author, when analyzing the situation in the Middle East, used the typology of
ethnopolitical conflict [1]. In addition, the theoretical and methodological basis of the work was
the analysis of research discourse regarding the historical and military-political aspects of the
Palestinian-Israeli conflict [8]. In addition, the modeling method was used as a tool for analysis
and forecasting within the framework of the conflict potential of the entire Middle East region [3].

The main part of the study. To fully understand the Palestinian-Israeli conflict, it should
be noted that it was one of the main determinants of the regional military and political development
of the Middle East. In its development, it went through many phases of aggravation, which each
time with new force raised the question of the need to achieve a settlement formula acceptable to
Palestine and Israel. Ideas of creating two independent states, one common state, and other
parameters for achieving an effective model of territorial structure were proposed, but none of
them found their practical implementation [10]. Moreover, gradually the Palestinian agenda began
to lose its relevance in global international processes, which was reflected in the beginning of the
process of normalization of Arab-Israeli relations and attempts to resolve Iranian-Saudi
differences.

However, the military-political process in the region again entered a state of heightened
turbulence on October 7, 2023, when the Palestinian group Hamas launched an armed attack on
Israel. In what became known as Operation Al-Agsa Flood, it fired several thousand rockets into
Israel and carried out attacks in border areas, killing some 1,200 civilians and taking some 240
hostages. In response, Israel launched air strikes against Hamas in the Gaza Strip, and on October
28 launched a ground attack in the Gaza Strip to “destroy Hamas' government and military
capabilities and bring the hostages home.” [12]

The new round of Palestinian-lIsraeli confrontation is, among other things, interesting
because of its influence on regional political development. Inthis regard, the reaction of the Middle
East countries to the latest escalation is noteworthy. The Hamas attack and Israel's war on the Gaza
Strip have put regional governments in a difficult position. On the one hand, the US is pressuring
its Arab allies, some of whom have normalized relations with Israel, to condemn Hamas. Only the
United Arab Emirates and Bahrain made similar statements. On the other hand, the killing of
Palestinian civilians by Israel has angered the Arab public and has also forced Arab governments
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to take action in solidarity with the Palestinians [13]. There are already signs that public opinion
is pushing Arab leaders to go against US wishes.

It is worth pointing out here that in many ways it is public opinion (the Arab street) that
forces many Arab states to take a harsher reaction towards Israel. Mass protests in a number of
Avrab states in the Middle East have in some cases demonstrated the gap between the leadership of
Arab countries and the general public regarding the ongoing processes of normalization of
relations with Israel [7]. This is particularly true, for example, in Bahrain and Morocco, where
large-scale protests in solidarity with Palestine and against the Israeli offensive in the Gaza Strip
have also called for an end to normalization of relations with the State of Israel. The leaders of
Egypt and Jordan, the two Arab countries with the longest diplomatic relations with Israel, are
increasingly aware of the difficulties in balancing relations with Tel Aviv (and traditional Western
allies) on the one hand, and domestic political relations on the other. In addition, both Cairo and
Amman are concerned about the destabilizing effects of the war, especially in terms of the potential
influx of new refugees. By taking advantage of popular anti-Israel sentiment in Tunisia and
attacking the country's Western partners, the incumbent authorities are seeking to further bolster
their popularity and legitimacy. Unlike much of the Arab world, Saudi Arabia and the United Arab
Emirates have so far not been shaken by the anger of their citizens: limited space for dissent and
increasingly chilly public attitudes toward Israel in recent years appear to at least explain partly
due to the lack of mass rallies in these countries [15].

Returning directly to the regional projection of events in Israel and the Gaza Strip, we note
that, for example, the missile and bomb attack on the Al-Ahli Baptist Hospital provoked sharp
condemnation from all Arab states, including the UAE and Bahrain. At the Cairo Peace Summit
on October 21, King Abdullah 11 of Jordan, whose country signed a peace treaty with Israel in
1994, gave his most powerful speech condemning Israeli policies.[4] Also during a UN Security
Council meeting on October 24 dedicated to discussing the situation in Gaza, the foreign ministers
of Egypt, Jordan and Saudi Arabia - close US allies - strongly condemned Israel and called for an
immediate ceasefire. A day later, the UAE, along with China and Russia, vetoed a US resolution
that did not call for a cessation of hostilities.

Currently, pro-American Arab governments are resorting to harsh rhetoric to quell public
anger. But if Israel continues its deadly attack on Gaza, words will not be enough - they will have
to take action by canceling normalization with Israel, which could upset American strategy in the
Middle East. In addition, inaction by Arab leaders to protect the Palestinians could lead to a new
wave of regional instability. The Arab public is already outraged by failed economic policies, and
the indiscriminate killing of Palestinians only further intensifies protest sentiments [16].

Iran also finds itself in a difficult position, although for different reasons. The Iranian
leadership supported the right of the Palestinian people to fight for self-determination, while
denying their involvement in Hamas attacks [12]. Tehran is acting cautiously, trying not to get
drawn into direct confrontation with Israel or its ally the United States. It should be noted that
Israel has stated that the purpose of its war with the Gaza Strip is to eliminate the Palestinian
resistance group, i.e. regime change in the Gaza Strip [5]. This means Tehran could lose an
important ally in the region. Thus, Iran faces a difficult choice: stand by and watch as Israel
weakens or destroys Hamas, or actively support Lebanon-based Hezbollah, which is in a position
to enter the fight and put pressure on Israel in the north, which could have serious consequences
for Iran. his ally. It should also be added that the war in the Gaza Strip could have consequences
for Iran-Saudi relations, which have just been restored. Since the Hamas attack on October 7 and
the start of the operation in Gaza, the kingdom's authorities have been very cautious about the
practical scope of the agreement they concluded with Iran under the patronage of China [2]. We
believe that at present it is difficult to implement it in practice, beyond the formal resumption of
relations between the two countries. The main purpose of the agreement was to establish a new
balance in the region. It also aimed to reduce Iranian support for the Houthis. However, the
strengthening of Ansar Allah's activities in the Red Sea, undoubtedly with the support and
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assistance of Iran, can only worry Riyadh [14]. The Houthis, with their significant military
capabilities, pose a threat not only to shipping in the Red Sea, but also to Saudi oil facilities.

In fact, it is Yemen that is currently exerting real forceful pressure on the world community
and official Jerusalem to end the war in the Gaza Strip, threatening shipping in the Red Sea and
the security of Israel. Ansar Allah, based on an ideology that encourages resistance to the "forces
of arrogance” - America and Israel - has consistently advocated the liberation of the Al-Agsa
Mosque in Jerusalem and resistance to imperialist forces [11] . The group has always justified its
uprising and coup in Yemen as part of a resistance project. Thus, when the aggression in the Gaza
Strip began, it was the right moment for them to energize their rebel base, reaffirming their
commitment to these ideological goals. Initially, after October 7, Houthi leaders cited the lack of
borders with Palestine and Saudi Arabia's refusal to allow the transit of forces or missiles through
its territory as limiting its ability to operate. However, their approach changed with the launch of
Israel's ground offensive in the Gaza Strip and the commission of numerous massacres of
Palestinian civilians. The Houthis, increasingly sophisticated in their military and communications
strategy, released footage of the hijacking of a ship by one of their helicopters in the Red Sea,
which was widely shared on social media.

Research results and their discussion. So far, the Houthis' actions have primarily served
to strengthen their solidarity with the Palestinian cause and the Iran-linked Axis of Resistance,
restore their declining popularity, and bolster their reputation among the Yemeni and Arab
populations. This move will likely give them regional influence, both within the Axis of Resistance
and in the ongoing Yemeni conflict. However, a more significant regionalization of the war could
undermine the Houthis' position and the concessions received from Saudi Arabia during peace
negotiations, and thus is unlikely to serve Houthi interests. Accordingly, Yemen is well positioned
geographically to launch symbolic attacks on Israel without opening a new regional front.

Analyzing the effect of the war in the Gaza Strip from the point of view of global
projection, it should be pointed out that the involvement of the United States in another conflict in
the Middle East and the weakening of its alliances with Arab states could open up additional ones
for Moscow and Beijing. Both countries have benefited from Washington's bloody interventions
in the Greater Middle East over the past two decades. The US-led “War on Terror” has damaged
US position in the region by promoting positive perceptions of Russia and China among Muslim
countries. In addition, unconditional US support for Israel's massacre of Palestinian civilians in
Gaza further undermines its position in the Islamic world, allowing Russia and China to strengthen
their authority.

Conclusion. Thus, the Hamas attack on Israel on October 7 caused a change in dynamics
in the Middle East. The extent of this shift will be determined by the US ability and willingness to
rein in Israel. Unless it puts pressure on the Israeli government to end the war on Gaza, lift the
blockade and begin negotiations with the Palestinians, the entire region could end up at war. There
is a real possibility that the conflict will expand to include Lebanon, Syria, Yemen and Iraq and
spark widespread unrest in the rest of the Arab world. This will not only damage US regional
alliances, but will also strengthen Russian and Chinese capabilities in the Middle East.
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Abstract. Mass political communication began to act as a multifaceted phenomenon of interaction
between political actors through the exchange of information in the process of power struggle or its
implementation, including the tactics of indoctrination, and is derived from the media space, because it
depends on what services the latter will provide: whether it will be improved digital electronic novelties or
outdated technically and morally devices of the last century. Therefore, if in the 1960s or 1970s it was
possible to distinguish three areas of the media space (print, radio and television space), now we are talking
about the Internet space, which has occupied its leading niche, and with coverage of most of the media
space: The Internet space continues to expand, having practically "mastered"” print media and television
and radio.
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Introduction. It is right to say that media space can be defined as a real or virtual space of
communicative practice based on multi-level digital and network technologies. Accordingly,
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communicative practice in the sphere of politics (political media space or media space of political
meanings) is a political space based on multi-level digital and network technologies;
communicative space, including media and mediatized political images of political “locals”,
“fields”, “spheres”. And, as V.G. Vodopyan rightly notes, “The media space is an open social
system, which is created by the interdependent integrity of relations between producers and
consumers of mass information transmitted through the mass media” [2, 185]. At the same time,
in general, the media space in a globalizing society is characterized by the process of disseminating
any information, including political information, in a symbolic media space that produces both
reality and pseudo-reality, developed and based on the use of information and communication
technologies and the Internet.

So, “in the modern information society, there are acute issues of finding and using new
methods of political communication that influence the political mobilization of citizens” [9, 55].
Therefore, it is necessary to understand that the connection between politics and the mass media
has become an integral and at the same time objective characteristic of the development of both
mass political communication and society as a whole.

Materials and research methods. From our point of view, new theories of the media
space, respectively, and of mass political communication, should be based on the categories of
mobility, interactivity and convergence, since, indeed, “in the age of simulacra, mass media lose
their dependence on society and “spray” both in the social, and political reality, enriching reality
with digital images and narratives” [1, 190]. In turn, false, multi-level digital and network
technologies that are being developed daily offer more advanced spatial and communicative
practices of the political media space and mass political communication as well. Summarizing
various approaches, we can assume that the study of political communication in line with the
transmission of political values involves the use of a systematic approach, which will allow us to
consider the phenomenon as a complex phenomenon, in all respects connected with various aspects of
the life of society. In general, the systemic approach allows us to recognize the modern essence of the
political media space, which lies in the fact that, firstly, the state occupies a leading position in control
over the mass media, accordingly, it owns the market for political information, and secondly, currently
political communication is part of a unified system of global information influence and control,
elements of which are included in almost all socially and politically significant processes.

The degree of scientific development of the topic. Russian researchers A.Yu. paid much
attention to the issues under consideration. Belokon [1, 189-197], V.G. Vodopyan [2, 182-189],
E.E. Voinova [3, 6-10], B.V. Kagarlitsky [6], N.L. Ledyukova [7, 69-76], A.V. Manoilo [8, 24-
28], 1.G. Napalkova [9, 55-72], E.G. Nim [10, 31-41], V.S. Svechnikov [13], A.l. Soloviev [14, 5-
18], A.A. Soldatov [15, 471-474], A.V. Soldatov [15, 471-474], V.B. Stroganov [16, 99-104], F.I.
Sharkov [17, 32-40], E.N. Yudina [18, 151-155] and others. Due to the complexity and scope of
the issue under consideration, the format of this study does not allow us to cover in detail the
discussions of researchers who have concentrated on considering the phenomenon of the media
space. But at the same time, we have to admit that in foreign and domestic science the terms “media
space” and “political media space” and their theoretical structures are still at the stage of study.

The main part of the study. The media space as an object of research by domestic
scientists is more often considered in the system of interrelations of the media themselves. So,
E.G. Nim notes that “media space can have both physical and “virtual” geography” [10, 33] and
proposes a theoretical construct that reflects the structure of media space and the key areas of its
study (Table 1). This theoretical construct quite successfully copes with most of the tasks of
displaying the structure of the media space, but, in our opinion, it does not consider how mass
communication is characterized by the transmission of complex messages, including those of a
political nature. We assume the relevance of studying the political space through the prism of the
synthesis of politics and media space, which will allow us to explore media political images of
“locals”, “fields”, “spheres”.
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Table 1. Media space as an object of research [10].

Society as a “space of | Territories as spaces Sociality and its spaces Spaces that exist in the

spaces” imagination

Space understood as | Media as an image of | Media social images of | Imaginary worlds and

mediated the territory “locals”, “fields”, | their media images
“spheres”

Space understood as | Mediatized territories Mediatization of social | Imaginary worlds and

mediatized images of  “locals”, | their mediatization
“fields”, “spheres”

Media space Media territory Sociocultural space as a | Media space as an
direct media space imaginary space

Let's consider the definition of media space by E.G. Nim, by which the author understands
the material space of information and communication networks and flows. If the media space
corresponds to channels of information transmission, i.e. the media themselves and the system of
their interrelations, then the mediated space correlates with the content, and the mediatized space
correlates with the environment of its distribution and consumption [10, 32]. Most likely, the above
interpretation narrows the field of understanding the media space, since it is impossible to separate
the modern media space from politics and vice versa. A more accurate interpretation is given by
E.G. Yudina, since he draws attention to the ambiguity of the concept of “media space™: “this is a
space represented through media — both physical and social” [18, 151]. The researcher identifies
three main elements of the media space: mass media; relations between media agents and
information symbolic product, as a result of the activities of the media. Therefore, concludes E.G.
Yudina, “Media space can be positioned as a special reality, which is part of the social space and
organizes social practices and representations of agents included in the system of production and
consumption of mass information” [18, 151].

As a result, we are increasingly seeing public presentations of political messages and
meanings, where there is a communicator, a message, a means of transmission (channel) and an
addressee (recipient). Such a scheme is not equal and partner-like, since a chain of unidirectional
communication process is built, which a subject-object process is built on the political interest of
one of the communication participants - and always the communicator. We are talking about the
features of one-way and two-way communication, which is a very important point in
understanding the political media space, although “Political communication itself is the central
mechanism in the formulation, production, legitimacy and implementation of collective binding
political decisions” [22].

J. Volkheimer and A. Jansson rightly focus on the political dimension of the media space.
Considering the processes of ideological influence and convergence of the public and private
spheres, global and local problems, researchers distinguish between the merger of politics and the
media as equal and unequal, as partner and non-partner [23, 89]. With partner mediatization of
politics, strategic, equal communication follows. In this case, the goal of the communicator - the
subject of politics - is to communicate in the form and through public compromises and discourses.
This is the so-called strategic, equal communication. With non-partnership mediatization of
politics, everything is subordinated to the manipulative interest of one of the participants in
communication, which is characterized by the absence of feedback elements and takes place in
conditions of an unequal communication partnership. Let us note that in modern society, non-
partnership mediatization of politics and non-partnership relations in the field of political
communication predominate, and there are objective reasons for this state of affairs. Firstly,
society does not have the opportunity to know and monitor all the processes occurring within the
political field, which means it is forced to turn to the media as a source of information and ideas
about reality, which creates ample opportunities for the interpretation of events, opinions,
comments, etc. -secondly, the manipulation of consciousness is a process invisible to the average
person, carried out constantly by the mass media (for example, social, political or commercial
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advertising), but society has come to terms with the fact that it is being manipulated. Thirdly, it
seems difficult to influence the state of affairs in the media space due to closed access to the
activities of information holdings and to information sources mediated by political power.

As N.L. Ledyukova writes about this, “the presence of the media institution already
suggests that there is a way to control human behavior, that it is possible to establish in advance
certain behavioral patterns, which are just one of many theoretically possible” [7, 74]. As one of
such exemplary behavior for an individual, the researcher cites “accustoming him to the process
of constantly receiving information about events that occurred in the country and the world
(habitualization)” [7, 74]. And, as N.L Ledyukova suggests, that “it cannot be said that the media
plays a dominant role in the process of political informing the audience” [7, 74]. In our opinion,
this is an overly optimistic interpretation, since G.D. Lasswell is righter, when he notes that “the
media is omnipotent” and the audience receives only the news that needs to be conveyed to the
audience [21, 179].

The synthesis of politics with the area of the virtual space of the mass media has
become a kind of indicator of the political rating of the subject of a political campaign and led to
the emergence of a certain media reality, designed in the interests of the leaders of political
communication. The images of the reality around us are set or created as a result of the use of
discursive practices, various mechanisms of mediatization of political space. For example, a
striking example is the leading role of political propaganda, in the implementation of which, as a
special way of transmitting political ideas, the activity of persuaders remains specific, when the
subject of propaganda “independently interprets the meaning of political values for society” [13,
19]. The main goal of propagandists in the most general form is, first of all, to influence the political
consciousness of the masses and each individual in particular. You can also name other tasks that are
performed along the way: ensuring the continuity of the ideological guidelines and worldview of the
political elite, “developing immunity” to the perception of “alien” or “hostile” values [14, 6].

Often, among the significant characteristics of a political system, researchers name
responsiveness, that is, the ability to respond to impulses coming from the environment, including
from the media [20, 176]. In this regard, we note that most authors, studying propaganda and “public
relations,” characterize them as one of “the reactions of the political system to the growing complexity
of the environment and its desire to reduce complexity through functional differentiation” [15, 471].
Very diverse interests can act as political ideas. For example, this could be propaganda of patriotism
and heroism, a healthy lifestyle and education, ideological unity or, on the contrary, destruction,
division along national or racial lines, unification in the face of danger, etc. Propaganda of patriotism
and heroism is achieved by praising the Motherland, chanting its exclusivity, through calls for
heroic deeds, poems and verses in honor of heroes, erecting monuments, etc. Promotion of a
healthy lifestyle is carried out by showing the preferences that an individual receives when turning
to sports and exercise; Propaganda of education popularizes information about economic, political
achievements, social programs, advertises the political system, etc. Propaganda of destruction sets
as an example its own value system as the only correct one, trying to convince society of the
depravity of another value system, disseminating information about the atrocities of opponents,
their mistakes and/or crimes, trying to expose, humiliate, and emphasize negative features [19,
298]. The propaganda of division is based on the formula “those who are not with us are against
us” and are aimed at combating dissent in any area. This propaganda slogan works well in the
religious-political (between believers of different faiths) and religious-psychological spheres
(between fanatical believers and other members of society), in the sphere of ethno-national
confrontation, affecting the worldview and spiritual guidelines of the individual.

The propaganda of division is also used to produce disagreement between opposition
countries during information confrontation, during information wars, etc. The latter type includes,
for example, the attitude of Western media, political strategists and the US political elite towards the
Russian global television network RT (Russia Today), created in 2005 and designed to broadcast
news stories in many languages of the world, such as Russian, French, Arabic, English, German
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and Spanish, and which the West characterized as a “propaganda machine”: in the spring of 2014,
John Kerry spoke unflatteringly about the Russian Global Television Network, calling it a
“propaganda mouthpiece” of V. Putin [4]. In 2022, the EU banned the broadcasting of Russia
Today and the work of the Sputnik agency [5].

As another example, let us cite the activities of major global media channels on the eve of
the Syrian conflict, when in 2012 the central topic of media propaganda was the topic of the civil
war in Syria. The conflict, taking into account the interests of Western countries, and in particular
the United States, began with propaganda comments from the “international community”: “Assad
is killing his citizens”, “This is another stone in the wall of the Arab Spring”, “The rebels need to
be supported”, “Assad is in resignation”, etc. [24]. This propaganda campaign lasted for several
months. However, in the modern global media space, the propaganda actions of one side are often
debunked in the media by the other side, which has alternative sources of information at its
disposal. Thus, in continuation of the Syrian theme, the German newspaper “Frankfurter
Allgemeine Zeitung” reported that the “massacre in Houla”, widely circulated in the media, was
organized not by the forces of B. Assad, as Western propagandists insisted, but by opposition
terrorists supported by NATO [12]. After this information appeared, anti-Syrian propaganda
gradually began to decline.

To resume political manipulation, it is necessary to constantly create new information
occasions. This topic is still little studied, although there is direct evidence of the use of this
technology in the conduct of information wars. But we can agree with the researchers that “in the
events in Ukraine one can discern the signs that previously appeared in all the “color revolutions”
[8, 24]. Indeed, comparing the events in Ukraine with events, for example, in Egypt, where the
same popular unrest led to a change in the political regime, the widespread inclusion of all types
of mass media in the ideological indoctrination of the population and the well-organized supply of
the rebels with everything they needed - speaks about the actions of political strategists, the task
of which — organization x artificially created political instability.

In this regard, Russian researcher V.B. Stroganov notes that “the interpenetration of
the Internet and politics directly affects the transformation of the political process, the
digitalization of political governance, changes in patterns and models of interaction between
political institutions and citizens. As a result, we are faced with the problem of changing such an
ambiguous form of control as political manipulation, which takes on the character of a rhizome:
vector communications are disrupted, the hierarchy of subject and object is eliminated, and
manipulation becomes viral in nature” [16, 99]. This circumstance is caused primarily by the fact
that Western media are almost completely commercialized and are at the mercy of capital, and, as
a result, are not independent. A situation is emerging in which the Western audience is in a state
of illusion of objectivity and truthfulness in mass cases of constructing political meanings and
images, but at the same time there is practically no political mass communication with the
participation of actors from society. In our opinion, such a situation entails a number of factors: 1)
the inaccessibility of the field of politics as a field of decision-making to society; 2) the bias of
mass political communication circulating in the media space; 3) the control of the mass media by
the political component of society and strict financial subordination, after which “even in the
absence of censorship established from above, a political “agenda” is being built on the principles
of self-censorship” [3, 7].; 4) and, finally, the leveling of politics, the lack of genuine dialogue,
accompanied by the artificial construction of a shortage of alternatives.

In turn, an analysis of materials presented on the Internet suggests that for the Russian
Federation, Western specialists and political strategists have long developed a scenario for
preparing a revolution, for which “freedom of speech” in the Western sense is extremely necessary.
In the scenario worked out in Ukraine, Georgia, Yugoslavia, Kyrgyzstan, Moldova, etc.,
mediatization mechanisms were used, where the main emphasis was on influencing young people
through the media [6]. For this purpose, the ideas of the well-being of American-style democracy
and the ideas of the illegitimacy of other political regimes and authorities are, as a rule, introduced
into the mass consciousness of people.
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As Russian Foreign Minister S. Lavrov stated, “The West is trying to create a “belt of
instability” around Russia, developing the territories around it economically and militarily... They
are trying to form a belt of instability around us, forcing our closest neighbors and brotherly
peoples to make a choice - either you and The West, or you are from the Russian Federation. They
want to develop in a variety of ways - both military and economic - the territories around our
country and surround us with a cordon sanitaire, and even derive some benefit from the fact that
the West will have a decisive influence on the development of our neighboring countries” [11].
Let us remember that on Bolotnaya Square in 2011-2013 there were already attempts to create a
precedent of political disobedience. At the moment, the ground for social discontent on the part of
the population is being purposefully prepared through economic sanctions and information leaks
of a provocative nature, which suggests that it is necessary, first of all, to develop a strategy for
information counteraction to the processes of ideological division of society into different
opposing camps. It is necessary to have in your arsenal a wide range of counter-propaganda, tools
for protection against eversion technologies, which are also based on the work of political
strategists using the capabilities of the mass media.

In the Russian Federation at present, both at the level of the scientific community and
at the state level, awareness is beginning to come of the degree of security threat posed by the
mediatization of political reality. In connection with the events in Ukraine, the comprehensive role
of the world media in creating a targeted anti-Russian discourse has become obvious, since a
significant number of challenges to Russia’s security lie precisely in the information dimension,
and “currently Russia is exposed to massive aggressive information influence, which becomes
possible as a result of the global mediatization of political reality” [1, 192]. We must pay attention
to the popularity of social networks, which are focused, among other things, on political
communication and accelerate information exchange in the public space.

In a fair opinion, F.I. Sharkova, “Mobile social networks generate a new type of
information used in a virtual social environment and, accordingly, new information and
communication technologies” [17, 32]. In turn, social networks, creating complex and
multidimensional connections between users in the electronic network space, demonstrate self-
organization, which, according to F.I. Sharkova, “is consistent with N. Luhmann’s theory of
autopoietic systems... since public opinion, which is articulated in the political public sphere,
means something different from the point of view of the life world than from the point of view of
the state apparatus system. We conclude that network dynamics are increasingly driven by aspects
of the public sphere that are oriented either towards strategic communication goals or towards
achieving mutual understanding” [17, 38]. It should be noted that the implementation of political
communications in the network space of social networks activates users of different political views
on various political platforms, establishing a form of communication between different political
Views.

Research results and their discussion. Thus, the function of mass political
communication at the present stage is not only in the circulation, circulation and movement of
information, but also in changing the opinions, judgments, and attitudes of the audience. Mass
political communication is becoming a key tool for shaping the political media space, not in the
direction of democratization, but in the direction of satisfying the political interests of a fairly
narrow circle of people. In turn, the synthesis of politics with the field of virtual space of the mass
media led to the emergence of an artificially created media reality. The images of reality in it are
set by the authorities and are created as a result of the use of discursive practices and various
mediatization mechanisms. In this regard, we can talk about the emergence of a phenomenon —
mediatized political communication.

Conclusion. The mediatization of politics is carried out through the synthesis of
everyday and scientific knowledge, presented to the audience with the help of specially fabricated
audiovisual information, which creates a picture of virtual reality, often radically different from
real political reality. The most common mechanisms for the mediatization of politics at present
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the formation of public opinion, setting the “agenda”, media construction of reality and

propaganda. The phenomenon of mediatization of politics makes it possible in a short time to
adjust, change, and shape public opinion on current government issues, place the necessary
emphasis on the global, regional, and national news “agenda,” and divert attention from coverage
of undesirable topics and problems.
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TIOJIUTUYECKHUE HAYKH | JleMoOKpaTHs U coepKaTeJIbHAs

POLITICAL SCIENCE CHPaBEIJIHBOCTh: MOPAJIbHbIE 000CHOBAHMSI
o _ IeMOKPaTHH HHCTPYMEHTAJILHOI0 XapaKTepa

Hayunas cmamws | Original article Ha npuMepe B3rasuos P.A. Jaas

YJIK 328 The democracy and substantive justice:

https://doi.org/10.37493/2307-910X.2024.2.17 instrumental moral justifications

of democracy on the example
of R.A. Dahl's views

Huemumym punocopuu u npasa Ypanvckozo omoenenusn Poccuiickoii akademuu nayk,
2. Examepunoype, Poccus, shavekonikolai@gmail.com / Institute of Philosophy and Law of the Ural
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Annomayus. Paccmampusaiomcs Haubonee 4acmo 6Cmpedaiouuecs MOopatbHvle 000CHOBAHUS
deMOKpamuyu UHCMPYMEHMAnbHO20 Xapakmepa Ha npumepe 63211006 P.A. Jlans. Ananuzupyromes mpu
apeymenma, npusooumvix llanem 6 noddepoicky Oemoxpamuu: 1) Hapoo ne meHee KomnemenmeH 6
B80NPOCAX MOPANbHOU UCMUHBL, YeM TH00As B03MONCHASA NPABAWAS INUMA, 2) HUKAKAA Npasaujas 2auma,
daoice 3HAIOWAsT MOPATLHYIO UCMUHY, He Oydem peanu3zosvléams e€ Ha Npakmukxe, eciu He Oydem
KOHMPOIUPOBAMbCS HAPOOOM, 3) HUKAKASA «IIUMA» He Modcem Obimb onpedeneHa 6 Kaiecmae maxkosou
HUKeM, Kpome KaK camum Hapooom. Kaowcovui uz smux apeymenmos noogepzaemcs Kpumuke demopom
cmamou. [lenaemcs 618600, 4MO NOAUMUYECKOE YNpasieHue mpedyem psaoa JUYHOCHBIX Kauecms u
KoMmnemeHyuil, Komopwvie HeusdedcHo Oonee pazeumvl y O0OHUX JHoOell, YeM y Opyeux, u mem Cambim
CMABUMCsL HOO COMHEHUe MOPAIbHASA 000CHOBAHHOCHb HAOENEHUS 8Ce20 KOPNYCa 0eeCnoCOOHbIX 2pAXCOaH
ROAUMUYECKUMU NPABAMU.

Kurouesble ciioBa: [laib, mOMEYUTENHCKOE MIPABICHUE, DIIUTH3M, JEMOKPATHS, CIIPABEIIINBOCTb,
MOpaibHas HCTUHA
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Mopanvhbie 060CHOBANUAL OeMOKPAMUU UHCMPYMEHMATbHO20 Xapakmepa Ha npumepe 83213006 P.A. Jlans
// Cospemennas nayka u unnosayuu. 2024. Ne 2 (46). C. 163-172. .https://doi.org/10.37493/2307-
910X.2024.2.17

Abstract. The article examines the most common instrumental moral justifications of democracy.
Moral justifications are understood as justifications from the point of view of a certain social ideal, and
the instrumental nature of the justifications means that the social ideal differs from democracy, and
democracy is justified as a way to achieve it. Three arguments given by Dahl in support of democracy are
considered: 1) the people are no less competent in matters of moral truth than any ruling elite; 2) no ruling
elite, even knowing moral truth, will put it into practice if it is not controlled by the people; 3) no "elite"
can be defined as such by anyone except by the people themselves. All these arguments are criticized by the
author of the article. It is concluded that political governance requires a number of virtues and
competencies, which are inevitably more developed in some people than in others, and thus the moral
validity of universal suffrage is questioned.
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BBenenne. Bece ciocoObl MOpaIbHOTO 000CHOBAHMS IEMOKPATHUN KaK 0COOO0H MPOLeyphI
IPUHATHUS KOJIJIEKTUBHBIX MOTYT OBITH pa3[elieHbl Ha JBa BHUJAA: IEPBBIM (IIPOLEAYPHBIN)
3aKIII04YaeTcsi B 0OOCHOBAaHMM TOTO, YTO JIEMOKpAaTHs CIpaBeaMBa cama mo cebe, a BTOpOU
(MHCTpYMEHTANBbHBIN) — B O0OOCHOBAaHMHM TOTO, YTO JEMOKpATHs CIIOCOOCTBYET MO3HAHUIO U
peain3allMi OTIMYHOTO OT HEE caMoi COAEpKATEIbHOro (a HE IpOLIECCYabHOTO) Hieaa
CTpaBeIMBOCTH. B Hacrosimieill craTbe MBI pacCMOTPUM HamOoOJiee YacTO BCTPEYAIOIIHECS
apryMeHTbI, OTHOCAIIUECS KO BTOPOMY BUY.

WNHcTpymMeHTallbHbIE MOpajibHble 0OOCHOBAHMS AEMOKPATHM, KakK MPaBUIIO CBOISATCS K
YTBEP)KIACHHUIO, YTO HApoJ Jydllle, 4YE€M HEKOTOpas «dJIuTa», 3HaeT, B YEM COCTOUT
CIPaBEUIMBOCTb, WJIM HMMEET OOJIbIlI€ IIaHCOB IO3HATh €€, paBHO KaK W OCHOBHbBIE IyTU €€
JOCTUXKEHHUSI W BOIUIOIIEHHSA (a MOTOMY JIMUIb IOJAKOHTPOJbHAs HAapOAy O3JIUTAa CMOXKET
NecTBUTENBHO 3(h(PEKTUBHO BOIUIOMIATH CIIPABEIIUBOCTD).

Marepuanbsl U MeToAbl HccaenoBaHMi. DyHIaMEHTaNIBHBIM TPYAOM II0 JAHHOMN
TeMaTuke sBisercs padora P. [lans «/lemokparus u e€ KpuTHUKU» [2], B KOTOPOIl aBTOP MbITaeTCs
000CHOBATh JEMOKpATHIO Tepes] €€ MPOTHUBOIOJIOKHOCTBIO — IONEUYUTEIBCKUM IPABICHUEM.
VY4eHbli TOHUMAET JEMOKPATHIO B HIMPOKOM CMBICTE, KaKk (GopMy TpaBieHHSs, MPH KOTOPOU
«PSAAOBBIE TPAXKJIAHE OCYIIECTBIIAIOT OTHOCUTENILHO BBICOKYIO CTENIEHb KOHTPOJIS HaJl JINJIEpaMu
[13, p. 3] Wi OCyIIECTBIASAIOT BIacTh HemocpeacTBeHHO. COOTBETCTBEHHO, MOIMEYUTEIHCKOE
MIpaBJICHHUE 03HAYAET TaKOE MPaBJICHNE, P KOTOPOM HAPOIHbIE MaCcChl OTCTPAHEHBI OT KOHTPOJIS
3a MPaBUTEISIMH, HE TOBOPS yXKe O MPSIMOM Y4acTUU B ynpaBieHuH. OCHOBHAs Hjiesl MpaBICHUS
MOTICUUTENIEH, COTJIACHO CJIOBOYNOTpeOneHuto Jlans, cocTouT B TOM, YTO MPOCTHIE JIIOJIU HE
CIIOCOOHBI YIPABJIATH COO0H (B TOM YHCIE IMyTeM M30paHUs MPEICTABUTENCH U JeTeruPOBAHMS
UM (GYHKIUH ynpaBieHus ), B CBA3M € UEM YIIpaBlIeHHE OOIIIECTBOM BO BCEX OTHOLIEHUSX JOJDKHO
ObITh BO3JI0KEHO Ha MEHBIIMHCTBO, MPEBOCXOSIIEE OCTAIbHBIX B 3HAHUU M JI0OPOJETEINH.
Crnenyer OTMETUTB, YTO T€ apryMEHTHI, KOTOPBIE BEIABUTAET Jlainb, MPUBOIATCS TAKKE U APYTUMHU
aBTOpaMH, H B I1EJIOM SBIAIOTCS Haubojee YacTo BCTPEYAIOMIMMUCS B  3alajHOMN
nemMokpatudeckor Teopun. C y4eTOM H3JI0’)KEHHOTO, aHAIN3 HHCTPYMEHTAIBHBIX 000CHOBAaHMNA
JIeMOKpaTuu OyAeT OCYIIECTBIEH HaMU Yepe3 pPacCMOTPEHHE TOW KPUTHKU TMPaBIIECHUS
MOTMEeYnTeNIe, KoTopyro npemiaraer Janb. Mbl UICXOMM U3 TOTO, YTO B paMKaxX OJHOW CTaTbU
HEBO3MOKHO PACKPBITh BCKO COBPEMEHHYIO 3alaJHYIO JUTEPATYPY MO YKA3aHHOM TeMe, OJIHAKO
paccMoTpeHue B3rsa0B Jlanst mo3BoIseT pacKphITh CYyTh COOTBETCTBYIOIICH MPOOIEMaTHKY.

HwxenpuBeneHHbI aHanM3 HOCUT HOPMATUBHBIM XapakTep. OTO O3HA4aeT, 4TO OH
MOCBSIILEH, B IEPBYIO OYEPE/Ib, TEOPETUUECKUM aPryMEHTaM «3a» U «IIPOTHUB» JEMOKpATUH, a HE
SMIIUPUYECKUM TOATBEPXKICHUSIM TE€X INOCBUIOK, HA KOTOPBIX COOTBETCTBYIOIHUE APIyMEHTHI
OCHOBBbIBatOTCA. OTHAKO TAaKOW aHAJIN3, KaK IIPEJICTABIISIETCS, UMEET CAMOCTOSITEIbHYIO LIEHHOCTb,
MTOCKOJIbKY MPEXJIe, YeM 00palaThCs K OMBITY, HEOOXOUMO OTPEeIUTh, B KAKOW UMEHHO YacTH
OH MMEET JUIsl HAC 3HAUEHHE, U YTO MMEHHO MOJJICKHUT JI0Ka3bIBAHUIO B PAMKaxX KOHKPETHBIX
SMITUPUYECKUX UCCIIETOBAHUM.

Pe3yabTaTrsl uccieqoBanuii 1 ux odcy:kaenne. KoMnereHTHOCTL Hapoaa W JIUT B
MOpAaJIbHBIX Bonpocax. Bo-niepBrix, [lanb yrBepKaaeT, 4To, XOTS CYIIECTBYIOT CIIELUATIUCTHI B
TEXHUYECKOM 3HAHUU, TAKME KaK MHXKEHEPBI, Bpauu WJIH IOPUCTHI, HE CYIIECTBYET aHAJIOTUYHBIX
CMELUAINCTOB B MOpAJIbHBIX BONPOCAX, TaK KAaK HE CYIIECTBYET OOBEKTHBHBIX «MOPAJIbHBIX
uctuHy». Clie0BaTeNIbHO, HUKAKUX «KOMIIETEHTHBIX» (HIOCO(OB, JIydllle APYruX 3HAIOMIMX
IIPUHLIMIIBI CIIPABEUIMBOCTH U LIEJU COLUAIBHOTO Pa3BUTHS, IOIPOCTY HE CYILIECTBYET.

31ech CTOMT YHOMSIHYTh, 4YTO M3 Te3uca 00 OTCYTCTBMM MJIM HEMO3HABAeMOCTH
«MOpAJIbHBIX MCTUH» €IIE He CIEAYeT, YTO IyTHU Pa3BUTUS OOLIECTBAa JOJKHBI ONPENeNAThCS
J€MOKPAaTU4YeCKH (TO €CTh BCEMM 3aTPOHYTHIMH JIMLIAMH), XOTS CTOPOHHUKHU JIEMOKpPAaTHH OYEHb
YacTO COBEPIIAIOT ATY JIOTHYECKYIO OIIMOKY non sequitur.

Ho BepeH mu cam Te€3UC O TOM, YTO MOPAJIBHBIX UCTHH HE cylecTByeT? OTBET Ha 3TOT
BOIPOC MPEAINOJIaraeT norpykeHue B npoOieMbl METaTUKH, U B JIIOOOM citydae Bpsija i OyaeT
okoHYarenbHbIM. Ho, Kak mpescTaBisercs, CyTb MHCTPYMEHTaJIbHBIX 00OCHOBAaHUHN JEMOKPAaTUi
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3aKJIFOYAETCs KaK pa3 B MPUHATUU YTBEP)KJIEHUS, YTO MOpaJibHasl UCTUHA (CIIPAaBEUINBOCTh), BO-
IIEPBBIX, CYLLIECTBYET, BO-BTOPBIX, II03HABAEMa.

Kak mpencraBnsieTcs, €ciM NPUHATH 3TH JABE IMOCBUIKH, TO Jajee MOXXHO 00paTuTh
BHUMaHME€ W Ha TO, YTO B JI0O0OM oOmacTu ecTh Joau 0Oojee KOMIETEHTHBIE U MeEHee
KOMIIETEHTHBIE, a, CJIEI0BATEIbHO, BECbMa BEPOSITHO U TO, YTO CYLIECTBYIOT U CIIELUAIUCTHI 10
«MOpaJIbHbIM» BomipocaM. [Ipeacrapisiercss 04eBUIHBIM, HAIPUMED, UYTO CYXKAEHUs (Hriaocodos,
CHEHATM3UPYIOLIUXCSI HA pACCMOTPEHUN MOPAJIbHBIX BOIIPOCOB, OyAyT Oo0Jiee B3BELIEHHBIMU U
apryMEeHTHPOBAHHBIMU, YEM CYXKJIEHUS 0ObIBaTEIEH.

CkazaHHO€, KOHEYHO, HE O3HayaeT, YTO JIaHHBIE CIIELUAIMCThl JOJKHBI UMETh IPaBO
HaBA3bIBATH CBOM MOpAIbHbIE B3MVISLABI JAPYIMM JIIOASM, TO €CTh IpUOOpeTaTbh CTaTyc
«roneuyntenei». OaHaKo Jaxke NMpU TaKuX 00CTOSATENbCTBAX MOpaNbHBIM puiiocod HEoOXoIum
XO0Ts ObI JUIg TOTrO, YTOOBI TIOMOYb HaM Pa300paThCsi CO CBOMMHU COOCTBEHHBIMH MOpaIbHBIMU
UHTYULUSMUA U LENOYKaMHM JIOTHYECKMX paccyxkieHuil. Posp crnenmamucta mo MopaibHBIM
Bompocam 3zech nojooHa Cokpary-oBoay. Tak, HampuMmep, NCUXOJIOTH AABHO OTMEYAlOT, YTO
UJIEOJIOTUYECKHE YCTAHOBKM PSAOBBIX TpaKJaH BeChbMa HEMOCJIENI0BATEIbHbI: OHU MOTYT
CKENTHUYECKH OTHOCUTHCS K KOHLEIIMH COIIMAIbHOTO 00ecreueHusi, HO Py 3TOM HOAEPKUBATh
MPAaKTUYECKH BCE TPOrpaMMBbl conmanbHO momomd [15; 10, p.30-36]. B atom cMmeicie posb
¢unocodpa Morna Obl COCTOSATH B TOM, YTOOBI IOMOYB JIIOASAM DPa300paTbcs B COOCTBEHHBIX
MOpaJbHBIX MPUHLHMIAX U ycTaHOBKaX. KpoMme Toro, B cuUTyalluH, KOTJla €CTh 3apaHee JaHHbBIN
(ckakeM, NEMOKpPATUYECKH OIpPENEeICHHbIN) MPUHIUI CIPaBEAIUBOCTH, MOPAIbHBINA (uiocod
MOT OBl C TIOMOIIbIO SMIUPUYECKUX (AKTOB M JIEOHTUYECKOH JIOTUKU MOKa3aTh, KAKOE€ UMEHHO
pellieHNe Ha MPAKTHKE COOTBETCTBYET AaHHOMY mpuHIumy [16, p. 550-551].

Bb100p NpUHIMIIOB CHPaBEIJIMBOCTU 4epe3 MPOLELYpbl HApOJHOTO BOJICU3bSIBICHUS
MOJKET OBbITh OINpaBJaH TOJbKO NPU JOKA3aHHOCTH HIBPUCTUYECKUX MPEUMYIIECTB JTAHHOIO
croco0a Mo CpaBHEHUIO C JIEATEILHOCTBIO «MOpalbHBIX punocodoB». Ho mpobiema B TOM, 4TO
OOBIYHBI TpaXJaHUH BOBCE HE HMEET MOTHBALMU U BPEMEHHU pPa30UpaThCsl B CIIOKHBIX
MOpPaTBHBIX BOIpocax. B 3TuX ycrnoBHsX Te, KOro MOKHO OBLJIO OBl Ha3BaTh «unocodammy, HE
IIPOCTO BBISBJIAIOT, HO U B HEKOTOPBIX OTHOUIEHUSAX HEIMPEMEHHO «IOMBICIMBAIOTY (WIH Ke
IIOMOTAOT BBIPAOOTATh) MOpAJIbHBIE CYXAEHUS, KOTOPBIX MOIJIM Obl NMPUJIEPKHUBATHCA T€ WIU
UHBIE PallMOHAJIbHBIE U pa3yMHbIE€ I'PaKJaHE B YCJIOBUAX MOJHOTHl MHPOPMALUU U OTCYTCTBUS
(GU3M4ecKoro M ICHUXUYECKOTo MpUHYXAeHUs. Tak, Hampumep, CYIIECTBYIOT Hay4HbIE
HCCIIEIOBAHUS, CTPEMSILNECS YCTAHOBUTD, «KaKUM 00pa3oM MHAMBU cman 6bl AyMaTh, €ClIU Obl
ero aeMorpaduuyeckue XapakTepUCTHKH OCTaJUCh TEeMH e, a nosutudeckuil 1.Q. BeIpoc 10
3200a4HBIX BHICOT» [4, C. 47] (KpUTHKY NMPUMEHSEMOM MPH 3TOM METOAOJIOTHH cM. B [17], a
JMCKYCCUU OTHOCUTENBHO OIICHKM PE3Yy/lIbTaTOB YKa3aHHBIX HccienoBanuit cm. B [11, 12]).
CnenoBarenbHO, pojib MOpPaIbHOTO (huocoda Moria Obl COCTOSTH HE TOJIBKO B TOM, YTOOBI OBITh
«OBOJIOM», HO M B TOM, 4TOOBI «JJOMBICIUTb» HEKOTOPbIE MOpaJIbHbIE CYXAEHUs 3a rpaxaad. 1
CHOBa, 3TO HE O3HAyaeT, 4YTO MopaibHble (QUIOCO(HI MOIYYalOT IMOJHYIO CBOOOIY IO
HaBS3bIBAHMIO OCTAJbHBIM CBOMX IIPEJCTABICHUH XOTS OBl HOTOMY, 4YTO BO3MO>KHOCTHU
«IOMBICIIMBaHMs» BCErja OrPaHUYEHbl MMEIOIIMMUCS JaHHBIMM (HampuMmep, TaHHbBIMH O
MPEANOYTEHUAX XOPOLIO HHHOPMUPOBAHHBIX NPEICTABUTENIEH ONIpeIeNICHHOM AeMoTpapuuecKon
TPYIIIbI).

O/HOBPEMEHHO MOKHO NPUBECTU aPTyMEHTHI IPOTHUB TOT0, YTOOBI MOPATIbHbBIE TPUHIIHIIBI
OTIpENIeNSITNCh HApOJOM MOCPEACTBOM MOJUTHYECKUX BHIOOPOB M T.II. MEXaHU3MOB, JaXe €CIH
HapoJ sABJseTcs 0oJjiee KOMIETEHTHBIM B 3TOM OTHOIIEHHH. 37€Ch, B YaCTHOCTH, OOpalaeT Ha
ce0s BHMMaHUE TOT (paKkT, YTO Ha MPAKTHUKE JIEMOKpPATHM B OOLIEM U LIEJIOM HE SBISIOTCS
crioco0amMu OTpesieNIeHUs] MOPaTbHO-IIEHHOCTHOTO (yHIaMeHTa olmecTBa. Tak, B TUIHYHOM
CUTYyalluu, KOTJa B OOIECTBE IOCTUTHYT HEKOTOPHIH IIEHHOCTHBIH KOHCEHCYC, OCHOBHBIE
MOJIMTUYECKHE CHIIBI TPAKTUYECKU HE OTJIMYAIOTCS IPYT OT ApYyra UIe0oI0TnYecKy (paauKaabHble
MO3UIIMU CYIIECTBYIOT, HO HE MOJIB3YIOTCS 3HAUYUTEIBHON MOAEPIKKON). DTO MPUBOAUT K TOMY,
YTO TMOJMTUKU TBITAIOTCSA 3aBJIEUb AJIEKTOpAT PUTOPUKOM CKOpee O J0OpOCOBECTHOCTH WIIU
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TEXHUKO-YIPABICHUECKON KBATU(PUKAIIMN KAaHIUIATOB WIHM NApTHH, 0 HaJyMaHHBIX MpoOiemMax
U MPOTHUBOIOCTABIICHUSX, Y€M CYXKJICHUSIMHU 00 oOmieM Oiare (MOCKOJIbKY 0a30BBIE I[EHHOCTH,
COCTaBIISOIIME 00IIee 0J1aro, y:Ke YCTOSUIUCh M OYCBUIHBI, B TIPOTHBHOM CITy4ae MbI ObI UMETTU
HETUITUYHYIO CHTYAIUIO, TpPH KOTOPOH OOIIECTBO HECTaOWIBHO, PAaCKOJIOTO W CTOMT Ha
nepemyThbe). IHBIMU cl10BaMu, OCHOBHAS 11€JTh TTOJUTHKA COCTOUT OOBIYHO yXKE HE B TOM, YTOOBI
yOemuTh n30upaTelis B IPaBUIBHOCTH CBOCH MJICOJIOTHH, a B TOM, YTOOBI BEI3BATH K ceOe J0BEpHE,
U JI0Ka3aTh, YTO UMEHHO OH CMOXKET pealln30BaTh XOAs4ue IPeACTaBiIeHus 00 oOiiem oOmare.

CeroaHsi Mbl TaK)K€ CTAJIKMBAEMCSI C MOMBITKAMHU TOJUTUKOB OTBJICYb M30UpaTesiel OT
uaeosiorunyeckux BompocoB. Kak ormewan [[x. KuH, B Mo31HEKaNUTATUCTHYECKOM OOIIECTBE
TOCMOJICTBYIOT «HapTHH KOMIIPOMHCCA», TO €CTh TaKUE IMapTUH, KOTOPbIE B CBOCH PUTOPHKE
M30eraroT OCTPHIX MHUPOBO33PCHUECKUX JAHIIEMM, COCPEI0TaulBasi BHUIMAaHUE HA YK€ PEIICHHBIX
npoosieMax, Ipu 3TOM CTPEMSICh CBOEH YMEPEHHOCTHIO U «XaMEJIEOHOBCKOI TaKTUKOW YTOJIUTH
MaKCUMaJbHO IIUPOKUM CJOsIM wu30upareneid. BaxHyio posib mpu 3TOM mpuoOperaer
XapU3MaTUYHOCTh Juaepa maptuu [5, C. 184-191]. Kopode romopsi, m3beraHue OCTPBIX
IIEHHOCTHBIX BOTIPOCOB MOPOY CBSI3aHO HE C TEM, YTO B 00IIIECTBE JIOCTUTHYT POYHBIN KOHCEHCYC,
a c TeM, YTO TaKTHKa «yrojJu Bcem» okasbiBaeTcs Oonee 3¢dexkruBHON. Ho 3T0 BHOBH TOBOPUT O
TOM, YTO JEMOKpaTHsi Ha camMOM Jelie HE SBIAETCS CPEICTBOM pPa3pelieHHs MOPAIbHBIX
pa3zHornacuil. b. ManeH, B CBOIO 04epe/ip, CBSA3bIBAI BO3POCLIYIO POJIb JIMYHBIX KA4E€CTB MOJIUTHKA
W JIOBEpUS K HEMY C YCJIOXHEHHEM COIMAJIbHBIX CBS3EH, JENAIOMMNX COMHHUTEIBHOW IIO0YIO
3apaHee yCTAaHOBJICHHYIO NOJIMTUYECKYIO Mporpammy, a Takxke ¢ pazsutueM CMU (mockonbky
TeTephb BIUATENbHAS (PUTypa MOXKET BO3JICUCTBOBATh HA M30MpaTeiell HANpsIMyto, HE 3apydasich
MOIEP)KKON MICHHBIX CTOPOHHHUKOB) [6, C. 271-276]. Ha HecTaOWiIpHYIO Cpeay W JaBlICHUE
BHEIIHUX (DaKTOPOB, MPEMATCTBYIOMIUX BBIPAOOTKE HYETKUX TMOJUTHYCCKUX TMPOTPaMM, U
CHOCOOCTBYIOUIMX KOHKYPEHIIMM YK€ HE MporpamMm, a JIMYHOCTed, oOpaman BHUMaHue u I1.
PozanBamion [8, c. 83]. Takum o00pa3om, MO BCEW BUIUMOCTH, CYIIECTBYIOT W HEKOTOPHIC
00BEKTUBHBIEC MPUYUHBI, 3aCTABIISIOUINE COCPENOTAUNBATh BHUIMAHKUE HA IMYHOCTH MOJUTUKOB, a
HE Ha UX nporpaMmmax. OT caMHuX MOJIUTUKOB JKIyT OTBETA HE TOJIBKO HA BOIIPOC «KAaK JAENAaTh?»,
HO M Ha BOIIPOC «4TO AENaTh?», BMECTO TOTO, YTOObI AaBaTh UM YETKHE YKa3aHUS OTHOCUTEIBHO
MTOJUIEKAIIUX JTOCTUKEHUIO LIEIEH.

OO011uit BBIBOJ COCTOUT B TOM, YTO B ICUCTBUTEIBHOCTH B X0/J1€ M30MpaTEIbHBIX KAMIIAHUHN
MBI peako HaOnrofaeM cojepiKaTelbHble JUCKyccud 00 crpaBeanuBocTH. Ho ecnm Tak, TO
CMBICIIOM JEMOKpPaTHYECKUX MPOLEAyp MPAaKTHUEeCKH HUKOrJa (3a HMCKIIOUEHUEM IEepPHOJIOB
CEpbE3HBIX COLMANBHBIX MOTPACEHUH U KPHU3UCOB) HE SBISETCS BBIPAXKEHHE MOPAIbHO-
LIEHHOCTHBIX CYKJICHUI HapoJa.

J1o0pocoBeCTHOCTL 3JIMT M CIOCOOBLI MX KOHTPOJIA. MTak, ecnu MopajibHasi MCTUHA
CYIIECTBYET, U HEKHE MOpaibHbIe (UI0CO(PHI UMEIOT OOJIBIIE MIAHCOB MPUOIU3UTHCS K HEH, YeM
oObIBaTENH, TO MOYEMY ObI HAM HE HAJENTUTh ATHX MOPaJIbHBIX GUIOCOPOB 0COOBIMU MpPaBaMU B
aTOi ob6nmactu? Tem Oojee YTO MONUTUYECKHE BHIOOPHI HA MPAKTUKE HE CIYy)KaT apeHOW AJis
ne0aToB O MOpAIbHBIX LIEHHOCTAX. M eciau ecTh CHEelMaTuCTbl, KOTOPbIE MOHUMAIOT MOU
MOTPEeOHOCTH JTyYllle, YeM 51, TO ToueMy Obl He HaJIeUTh UX OOIBIIUMU MOJUTHYECKUMU MpaBaMu
B COOTBETCTBYIOLIEH YacTH?

3necwy P. Jlanp BbICKa3bIBaeT cBOE BTOpoe (yHIAMEHTAILHOE BO3PAKEHUE MPOTHUB UICH
MOTICUYUTENbCTBA, amneumpys K wusBecTHoMy adopusmy Jlopma AxroHa: «JIrobGas BiacTh
pa3Bpamiaer, a aOcoOJIIOTHas BIAacTh pasBpamaer abcomroTHo». C Touku 3penus Jlans,
CCBUIAIOIIETOCS HA UCTOPUYECKHUH OIIBIT, JaXKe €CIIN MPABUTEIIb JIy4dllle BCEX 3HAET, B UEM COCTOUT
CIpPaBeUIMBOCTh M TMPEANOYTEHUS Hapoja, OH BPsA JU OyneT NEHCTBUTENBHO CTPEMHUTHCS
peann3oBaTth TakoBble. J[0OPOCOBECTHBIM MpPaBUTENb OCTAETCS TAKOBBIM JIUIIh MOCTOJBKY,
MOCKOJIbKY €ro KOHTpoiupyroT. CrenoBaTenbHO, MO Joruke Jlans, mpaBo OKOHYATEIHLHOTO
pemieHus 1 3pPEeKTUBHOTO KOHTPOJIS MPABAIINX dITUT BCETa OJKHBI OCTaBATHCS 3a «HAPOIOM).
Takum 00pa3oM, yueHbIi BEICKa3bIBAET COMHEHHE B TOM, YTO B OTCYTCTBHE KOHTPOJISI CO CTOPOHBI
HapoJa, yIpaBlIeHUE OKAKETCS B pyKax Hanboliee 100pOAeTENbHBIX JTIOJCH.
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B sTOM aprymenTe Mbl BUJIUM OIPEACIICHHYIO ABTOPCKYIO HHTEPIIPETAIIUIO UETIOBEYECKOTO
OTIbITA, KOTOPasi UMEET MPaBO Ha CYIECTBOBAHME, HO HE sBisgeTcs OeccropHoil. OqHAKO Jaxke
€CIIM TPHHATH TOT (haKT, YTO BJIACTH BCETJa pa3Bpallact, B CBOeM apryMeHTe Jlajahb BHOBB
coBepIaeT OmUOKYy non sequitur, BeAb W3 TOrO, YTO MPABUTEIN HWMEIOT TEHICHIUIO K
HET0OPOCOBECTHOCTH, HE CIIEAYET, YTO UX JOJDKEH KOHTPOJIUPOBATH HIMEHHO HApOI.

Tak, BO3MOXHO, Mbl MOTJIM Obl pa3padoTaTh creluaibHble MEXaHU3MBbI i1 0TOOpa BO
BJIACTh JIMI], OTBEYAIOIIUX CTPOTUM MOPAIbHBIM TPEOOBAHMSM, MPEBBIMIAIONINM TPEOOBAHUS K
CPEIHECTATUCTUYECKOMY IpakJIaHUHY (celiuac TaKOBbIE YK€ CYILECTBYIOT JJIsl CYAEH U APyrux
npencraButeneil Biaactu). VHBIMU clioBaMH, KOHTPOJb JOJDKEH OBITh, HO HE 00S3aTENBHO OT
MMEHH «HApOa».

[Tomumo 3TOTO, AA’XKE €CNU BJIACTh JEHCTBUTENBHO pa3BpallaeT, He Melano Obl 3a1aThCs
BOIIPOCOM O TOM, OyJeT JIM caM KOHTPOJIMPYIOIIUNA HAapoJ TOCTaTOYHO KBAaTH(PHUIMPOBAHHBIM B
cBoeM KoHTpoJie. Kak Mbl osiaraem, caMo 1o cede OTCYTCTBHE aKTUBHOW I'pa)IaHCKON peaKiuu
Ha HEJ00POCOBECTHOCTh YNHOBHHUKOB JIaJIEKO HE BCET/Ia CBUJIETENILCTBYET O TOM, YTO HUKAKOMN
HEJI0OPOCOBECTHOCTH C TOYKH 3pPEHUSI OOIIECTBEHHBIX MPEACTABICHUN 00 «001ieM Oare» u He
uMeeTcs, Belb ACUCTBUS JIIOJEHM JajleKko He BCerja COOTBETCTBYIOT UX YOEXKJEHHUSM, a caMu
yOeXIeHUsI TaJIeKO HE BCETla OCMBICIICHBI. Tak, He JIIIeHbI cMbIcia ceToBaHus ['. Mocku Ha To,
YTO JIEMOKpAaTHUYECKasi CUCTEMa «YCTPaHSET ¢ BaXKHBIX MIOCTOB U JOJDKHOCTEH TeX, KTO HE XOUYeT
WIM HE MOXKET MOKynaTh rosoca uzdupareneidl. OHa MPOTHB TEX, Y KOTO XapaKTep CIHUIIKOM
BO3BBIIICHHBIN, YTOOBI >KEPTBOBATH JOCTOMHCTBOM paay aMOWIIMA M CIUIIKOM YECTHBIM W
MOPSIIOYHBIN, 4TOOBI pa3ziaBaTh oOemiaHus 0e3 HaMepeHHs UX BBIMOJHATHY [7, C. 214]. B cBoro
ouepenb JIx. BbrokeHeH ykasbpiBasl, 4TO Bepa B 3(PPEKTHUBHOCTH 3JIEKTOPATBHOIO KOHTPOJIS
MPaBUTEIBCTB ObLIIA TJIABHBIM 320 Ty)KICHUEM TTOJUTHYECKOM MBICTH XIX B. 1 11epBOii OJOBUHBI
XX B.[1, c. 424].

He ocnapuBasi ToT (akT, 4TO HUKOMY HE€ MOJKOHTPOJIbHBIE NMPABUTENIU BPSJ JU OyayT
JTOOPOCOBECTHBIMH, MOYXHO 3aJaThCs BOIPOCOM: a OYAET JIM JTOOPOCOBECTHBIM CaM «Hapoa»?
KoneuHo, OT KaX10ro 4esioBeKa MOXKHO OKHMAATh JCHCTBUM, HANpPABJICHHBIX HA PEaIU3aIUIO
coOcTBeHHOro uHTepeca. OgHaKo OyAyT JM JIIOOU CTPEMHUTHCS TOJOCOBATh 3a CIPABEIMBBIC
pELICHUS U CIIPABEINBBIX MOJIUTUKOB BMECTO TE€X, KOTOPBIE BHITOIHBI JINYHO UM? 371€Ch YMECTHO
BCIIOMHUTH nocTaieHHyto eie JXK.-)K. Pycco npobiemy pasrpaHudeHUs «BOJIA BCEX» U «0O1Iei
BoJm» [9, €. 24-28, 30-33, 89-91], NOCKOJIBKY MPH TOJIOCOBAHUU T'PAXKIAHE HEPEAKO OTCTAUBAIOT
CBOM YacTHbIE MHTEpEChl, a BOBCE HE IMpPEJCTaBJICHUs O clpaBeuiuBocTU. HTEepeceH mpumep,
KOTOPBIA TPHUBOJUT OJWH W3 CTOPOHHUKOB paenubepatuBHOM aemokparun K.C. Huno: Bce
KUJIbLIBI KOHIOMHUHHYMA, 32 UCKJIFOUEHUEM OJTHOTO, MPOKUBAIOILIETO HA IIEPBOM 3TaxXe, MPUHSIIN
pelieHre 00s3aTh MOCIEIHETO OMJIATUTh PeMOHT Ju(Ta. Ha3BaHHBINA ydeHBIH MOKA3bIBAET, YTO
000CHOBAaHHOCTb ATOTO PEIICHUs HUCKOJIBKO HE BBIUTPHIBAET OT TOTO, YTO JAHHOE DPEIICHUE
YZIOBJIETBOPSIET MHTEPECHI MOYTH BCEX JKUIBLOB KOHIoOMUHUYMA [19, p. 119]. lanusiii npumep
CBUJCTEIBCTBYET O TOM, YTO HaJeJeHHe OOJIBIIMHCTBA TMPAaBOM OIpPEAETSATh MOpalbHbIE
MIPUHIIMIIGI, TPUMEHSIEMbIE B OTHOIIEHUH BCEX (B TOM YHCIIE OMOCPEIOBAHHO — Yepe3 KOHTPOJIb
MIPABSIINX JJUT), MOXKET 0Ka3aThCs COMHUTEIHLHON UACCH.

Kopoue roBopsi, ¢ TOUKH 3peHUsI HOPMATUBHON TEOPUH HE COBCEM IOHITHO, MOYEMY
MMEHHO HapoJ B IIEJIOM, a HE KaKoe-TMOO KBaTU(UIMPOBAHHOE MEHBIIMHCTBO, JOJIKEH OBITh
KOHEUHOW HMHCTaHIMeH, cyasmell o nobpojerensx mnpaBuTeneil. Y Hac AEHCTBUTEIBHO €CTh
HEO0OXOIMMOCTh KOHTPOJUPOBATH MpaBsllyro »uTy. Ho, Bo3MoxxHO, Oonee 3(hdeKTUuBHBIN
CHoCc0o0 — 3TO ceNaTh — MOMBITaThCA PA3BUTh U YCOBEPIIEHCTBOBATH UCIO Pa3/IelieHNs BIaCTEH,
YTOOBI PAa3IMYHBIC YACTH MPABAIIEH SJIUTHl MOTJIM KOHTPOJIUPOBAThH APYT Apyra. IT0, KOHEUHO,
HE CTpaxyeT Hac OT o0IIero 3aroBopa Bcex muT. OTHAKO, YMEHBIIIask PUCK 3ar0BOpa DIUT Yepe3
HaJleTIeHUE JIF0JIeH Bce OOJBIIUMU MOTUTUYECKUMU TPABaMU, MBI, BEPOSTHO, YBETTMYUBAEM PUCKU
HEKOMIIETEHTHOTO W HEJIOOPOCOBECTHOTO TMPABICHHsS, MpPUYEeM O€3 TapaHTHH MOBBIIICHUS
3¢ hEeKTUBHOCTH KOHTPOJISA, IOITOMY 3/I€Ch BaKHO HalTH pa3yMHBIN OanaHc.
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IIpoGsema onpenesieHns: KOMIETEHTHOH 3JuThl. HakoHel, TpeTuil apryMeHT MPOTHUB
«IIONEYUTETBCKOTO MPABICHUSD) COCTOUT B TOM, YTO JAXE €CIU CYLIECTBYIOT CIIELUAIUCTHI B
MOPAJIBHBIX M TEXHUYECKUX BOIPOCAX, ONPEAEIATh NPUHAUIEKHOCTh KOHKPETHBIX JIULl K 3TUM
CHEMAIMCTaM JI0JKEH Hapol.

Taxk, npu3HaBas HEHHOCTh TEXHUUECKUX CHELUAINCTOB, [lanb npeiaraer qenerupoBaTh
UM IIPaBO NPUHSTHS COOTBETCTBYIOIINX PELICHU, HO IPAaBO OKOHYATEJIBbHOTO KOHTPOJII OCTaBUTh
3a HapoJIOM. B 4acTHOCTH, TOBOPUT MBICIUTENb, 00paIIasch K Bpady, MBI BCE K€ OCTABIIsIEM 32
co00i1 BO3MOXHOCTh HE CJIEIOBATh MOJYYCHHBIM MEIMIIMHCKUM pekoMmeHmanusMm [3, €. 70]. Ho
yro Jlamp ymyckaer B CBOEM IHpUMEpe, TaK 3TO TO, 4YTO IPaBO 3aHITUA MEAULMHCKON
JESITEIbHOCTHIO Mbl M3HAYAJIBHO MIPEIOCTABIISIEM JIUIIb IPU3HAHHBIM CIIEUAJINCTaM, UMEIOIIUM
HE00X0IMMBbIe 00pa30BaHKE U JTUIICH3HIO, TIPH ATOM TOJy4eHHUE MU 00pa30BaHUs U JIMIICH3UN HE
3aBUCUT OT pE3YyJbTaTOB BCEOOIIEr0 TOJOCOBaHMS Tpa)xJaH, paBHO KaK U  OT3bIB
COOTBETCTBYIOIEH JTUIIEH3UU U 3alpeT Ha OCYLLECTBICHUE MEAUIIMHCKOM JesiTeNbHOCTU. B 1ienom
MbI, KOHEYHO, CAMH pelIaeM, 00paiiaTrbcs K Bpauy WM HET (XOTs Jake 3/1eCh CTOMT BCIIOMHUTD O
MPUHYAUTEIBHOM IICUXHATPUYECKOM JIEYEHUU I TeX, KTO MPEIACTABJISIET ONAcCHOCTh s
oOuiecTBa), HO OOBIYHO CYIIECTBYIOT KECTKUE OIPaHUYEHMS Ha CaMO MIPaBO HA3bIBATHCS BPAuoM,
HE CBSI3aHHBIE C IEMOKPATUYECKUM KOHTPOJIEM.

B oOmem Buzae aprymMeHT NOEMOKPAaTOB MPOTHUB «IIPABJICHHS 3HAIOIIMX)» BBITJISIAUT
CJIETYIOIIUM 00pa3oM: B OTCYTCTBHE JEMOKPATUH HE SCHO, KTO OY/ET BBISIBISTH 3TUX «3HAOIINX)
[14, p. 84-89]. DToT apryMeHT MpH3BaH MoKa3aTh, YTO OKOHYATEIbHBIA KOHTPOJIb HAJ MPaBAIIeH
AIIUTOM JTOJKEH OBITh OCTaBJIEH 3a MPaKIaHAMH.

Mexny Tem, KBanu(UKalKo TeX WIM UHBIX CIIEHUAINCTOB MOATBEPKAAET, KaK MPaBUJIO,
UX Yy3Koe mpodeccHoHalbHOE CcO00IIecTBO, a He HapoJa Kak 1enoe. Hampumep, Tonbko
co001IecTBO (PU3UKOB MOKET MOATBEPAUTH KBaM(PHUKAIMIO (PU3MKa, MYCTh JaKe KPUTECPUU
MpOLEAYpbl OIEHKM HE CKpBhIBAIOTCS OT MOCTOpOHHEeH myOnuku. B cBoio ouepens
npodeccruoHaIbHOE COOOIECTBO HCTOPHUKOB JIydllle OMpeAeNsieT KOMIETEHTHOCTh TOTO WU
HMHOTO aBTOpa, HAMKCABUIEr0 MOHOTpaduio MO HCTOPUH, YeM IIMpoKas MyOJiMKa, 3a4acTyio
BeylIasics Ha MICEBIOMCTOPUYECKUE CIIEKYISIUU.

Koneuno, ecnmu Mbl oTaeM pelleHHE MOJIUTUYECKH 3HAUYMMBIX BOINPOCOB Ha OTKYI
npodeccuoHaioB, TO MOKHO OXMHJaTh TMOJUTU3ALKMKU CaMOIoO TMpollecca MNPUUUCICHUS K
npodeccuonanaMm. IlosTomy kpaiiHe BakHO, YTOOBI caMu HpodecCHOHaIbHbIE COOOIIEecTBa
OCTaBaJIMCh MAKCUMAJIbHO OTKPBITBIMHU U HE MPEBpAIlaIUCh B MIPUBUIIETUPOBAaHHBIE KacThl. Kak
MIPEJICTaBIsIeTCsI, B COBPEMEHHBIX OO0IIecTBaxX M30ekaTh TaKkoil OMacHOCTH MOMOTaeT TO, YTO
OTPOMHOE MHO>KECTBO JIIOJIEH MO CYTH SIBISIOTCA MpodeccuoHaniaMu B Kakoh-mbo cdepe.
OTtcroga MPOMCXOIAT, C OJHON CTOPOHBI, IUTIOpAIH3alUsl IEHTPOB BIACTU (OCIOKHSIOMIAS
MOJIMTUYECKHE YUCTKU MPO(ecCHOHANBHBIX COOOIIECTB), C APYroill CTOPOHBI, BOBJICUCHUE B
MPUHATHE PEHICHUH IUPOKUX HAPOIHBIX MacC (OTKPBITOCTh, MPEMATCTBYIONIAs 0Opa3oBaHUU
ANUTApHBIX KacT). Bc€ 3To emie He O3HAYaeT JAEMOKpaTH3allUuHU, €CJIH KaKI0€ KOHKpPETHOE
pelIeHre MOo-MpeKHEMY TPUHUMAETCS JUIIb COOTBETCTBYIOIIMMH TPYIIaMU MPOoQecCHOHANIOB:
aHaJIoTHs ¢ PO (eCCHOHATBLHBIMU cOOOIIEeCTBaMU O0JIbIIIE HATIOMUHAET MPOIEAYPHl KOHKYPCHOTO
otOopa (Kak, HarpuMep, B aBToputapHbix Kutae wnu Cunramnype), SBIsOIIAecs albTepPHATUBOM
JIEeMOKpaTHH, YeM caMy JIEMOKPATHIO, XOTs U MOApa3yMeBaeT OTKPHITOCTh MOJI0OOHBIX KOHKYPCOB,
paBHO Kak M MyOinyHoe OOOCHOBaHME KOHKPETHBIX pEIICHUH, MpeTeHAYIOIHUX Ha
po(hecCUOHATBHOCTb.

Kpome Toro, kak ormedaercss B JUTEpaType, «XOTs Mbl HE MOXeEM 3HatTbh, kT0 U3 0,1%
HauOosiee Myap, YTOOBl YIPaBIATh HaMH, Mbl, KOHEYHO, MOXKEM ONpeAeauTh OoJee
HeBexecTBeHHbIE U HectiocoOHbIe 20% unu 10%, 1 0CTaBUTh UX BHE MOJUTHIECKHUX MPOIIECCOB)
[18, p. 50], To ecThb MMEIOTCS HEKOTOPbIE OYEBUIHBIC (PAKTBI, HE BBHI3BIBAIOIINE CEPHE3HBIX
pasHornacuil. IHpIMU cli0BaMH, €CJIM BOSHUKAIOT COMHEHHUS B TOM, KOTO OTHOCHUTD K «3HAIOIIIM»,
MO>KHO OIIPENIENIUTh TE€X, KTO TOYHO HE SBJISIETCA TakoBbIM. Ha camoM nene, MosioKUTEIbHBIN
apdexT Oyner yxe B TOM cilydae, €M KaHIuJaThl Ha TOCyJapCTBEHHBIE JOJDKHOCTH OYyIyT
o0OnagaTh KOMIETEHIMSMHM XOTS Obl BbIIE CpPEAHUX. Bpsa JM CyIIECTBYIOT KakHe-TO
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HETPEOIOTUMBIE CIOKHOCTH C BBIIIOJIHEHHEM JTaHHOH 3a7aul. [IocKoIbKY mpodeccuoHabl, Kak
MIPAaBUJIO, TPHHUMAIOT OOJIee MPaBHIIbHBIC PELICHHS, YeM Henpo(eCcCHOHANbI, OTCYTCTBYET KaKasi-
TO HE0OXOAUMOCTh 00JIee TOUHO OTPENENIATh YPOBEHB «IIPO(EeCCHOHAIBHOCTIY, XOTS YeM OoJiee
KOMIIETEHTHBIM SBJISIETCS JIOJDKHOCTHOE JIMIO, TeM Jydmie. Takum oOpazom, mnpobiema
«OIpEJIENICHNS 3HAIOIIMX» HE CTOJIb CEPbE3HA, KaK KayKeTCsl.

[ToaBoas utor BTopoMy U TpeTbeMy aprymenTam P. Jlans B OJb3y 1EMOKpPaTUH OTMETUM
Takke cienyromee. CerofHs B MNOJUTHYECKON IMPAKTUKE KIHOYEBBIM CTAHOBUTCS «UMUJDK-
MEHKUHT», T.€. CO3[aHNe MEIUHHOTO 00pa3a, KOTOPBIH MPOCTOMY H30UPATEIIO HEJIETKO CBEPUTH
C pEallbHOCTHbIO, a TAKXKE OPATOPCKOE HCKYCCTBO M MAHUIYNSLMS CO3HAHUEM CO CTOPOHBI
nonuTukoB. CieloBaTeNbHO, UJEs MPEACTaBUTENLCTBA HE CHAcAeT JEMOKPATHIO OT TOrO, YTO B
00JbIIOM OOWIECTBE 3aTPYAHEH JIEHCTBEHHBIM KOHTPOJb JOOPOCOBECTHOCTH M OIBITHOCTU
MOJIMTUYECKUX JuAepoB. BoT modemy cMbIca MpenBBIOOPHONW aruTauuu MOJUTHYECKUX
MPEJCTaBUTENEH CTOJIb YaCTO HMCKaXKAETCs, CBOAACh K MEIMWHBIM BOMHAM M IYCTOTOPOKHEH
JeMaroruu (B xoje KOTOPOW JAEWCTBYIOIIEH BIACTH MyT€M KOHTPOJS Meaua OOBIYHO yHaeTcs
WJUTIO3UI0 T0OPOCOBECTHOCTH M KBAJTM(ULIMPOBAHHOCTH CBOMX JIMAEPOB U 3HAUUMOCTH SIKOOBI
perraeMbIX MU MpooIieM). A 3HAUUT, U TOOPOCOBECTHOCTb, U MPOGECCHOHATI3M TIPABSIINX AT
Hapo/ly ONPEIENUTh JOBOJIBHO CIOXKHO.

3akiouenue. Vtak, Ha nmpumepe Bo33penuit P. Jlams mbl pazoOpanu Tpu KIHOUEBBIX
«MHCTPYMEHTAJIbHBIX» JI0BOJA B TOJIb3Y CIPaBEUIMBOCTU JEMOKpaTHHU: 1) Hapoa He MeHee
KOMIIETEHTEH B MOPAJIbHBIX BOIIPOCAX, YeM JIF00asi BO3MOXKHAS «AJIUTa»; 2) HUKAKas «QJIUTa»,
Jla’ke 3HaoIllas MOPaJbHYIO0 HCTUHY, HE Oy/leT peaqu30oBbIBaTh €€ Ha MPAKTHKE, €CIU HEe OyIeT
KOHTPOJMPOBATHCS HAPOJIOM; 3) HHUKAKas «3JIUTa» HE MOXeT OBbITh OlpejesieHa B KauecTBe
TaKOBOM HUKEM, KpOMe Kak caMUM HapooM. Bce 3Tu J0BObI MbI MTOIBEPIIIN KPUTHKE.

OOmwmii BBIBOJ COCTOWT B TOM, YTO TEOPETHYECKHH BBIOOp MEXIy IEMOKpaTHEH H
«OTEYECKUM MPaBIEHUEM» BO MHOTOM 3aBHCHT OT TOTO, KaK MbI XapaKTepU3yeM CIOCOOHOCTHU
yenoBeka. Ho wupeonorus mnomeyuTenbcTBa MAajJeKO HE BCErjaa 3IDKIACTCS Ha KaKOM-TO
MECCUMHUCTHYECKOM B3IJISiIE OTHOCUTEIBHO IMPHUPOJIbI YEJOBEKa M KOJIJIEKTUBHOTO MOBEICHUS
(T.e. Ha MPEJCTABIEHUU O TOM, YTO YEJIOBEK WJIM HApOJHbIE MAaCChl BEAYT ce0sl HEpa3yMHO U He
noOpocoBecTHO). ['opazo yarmie BcraeT MeHee aOCTPaKTHBIN BOMPOC: KAaKUX MMEHHO 3HAHUU U
HABBIKOB TpeOyeT TMOJUTUYECKOE YIpaBICHHUE U MOJUTHYECKUH BbIOOP? CTOPOHHHUKHU
HOPMAaTUBHOTO 3JIUTH3MA (IIOMEYUTEIHCTBA») 3a4aCTYIO XOTST CKa3aTh HE TO, YTO OOJILLIIMHCTBO
JoJie He OJelryT yMOM, a TO, 4TO O0JIAaCTh MOJUTUKU HE MEHEe CJIO)KHA, YeM MHOTHE JpPYyrue
oOnacTu 3HAHUS U MPAKTUKU. B peanmbHOCTH, ke ecliu JOMYCTUTh, YTO BCE B3POCIHbIC JIOAU
CHOCOOHBI CaMU BBIHOCUTDH MPOJYMaHHBIE CYXJACHUS O COLMAILHOM CHPaBeAIUBOCTH, CIIOPHBIM
OCTaeTCsl HAIMYUE Y TUIIUYHOTO TPaKJaHHMHA HABBIKOB OIMpPENEICHUs TeX JIHI], KOTOPbIE JTyYlle
BCEIO CMOTYT pealn30BaTh €ro HMHTEPEChl B paMKax, AOMYCTUMBIX CHPaBEIIMBOCTBIO (B
COBPEMEHHOM MHpE, MEPEerpyKeHHOM HH(OPMAIMOHHBIMU TOTOKAMH, 3TO CTAHOBUTCS BCE
TpYIHEE, UM U MOJb3YIOTCA MOJUTTEXHOIIOTH), a TAKKE TO, YTO U30paHHe JIULI, YITOTHOMOYEHHBIX
Ha peaau3alyio hjeayia CIpaBeaIuBOCTH, B 1eoM 3¢ deKTUBHEe, YeM, HallpuMep, Ha3HAUYCHUE
ATHX JIMII 110 Pe3yJIbTaTaM KOHKypCa WM ONPEEIICHUS UX C IOMOIIBIO KPeOus.

[IpuBeneHHbIN aHAIN3 TAK)KE TIOKA3bIBAET, UTO CIIOP MEXIY CTOPOHHUKAMH JEMOKPaTHH
Y TIOTICYUTENILCTBA BO MHOTOM CBOJIUTCS K OTBETY Ha BOIIPOC O TOM, YTO JIy4Ille: HEKOMIETEHTHAs
HapoJHas Macca WM HemoOpocoBecTHas anura. JleMoKpaThl HE BepsT B J0OpPOCOBECTHOCTH
HEMOJKOHTPOJBHBIX HAapOJy O3JUT, a CTOPOHHUKH IONEYHUTENIIbCTBA — B KOMIETEHTHOCTh
HeoOy31aHHO# Toamnbl. Ho B TOI Mepe, B KOTOpoii OOJIBIIMHCTBO U30upareeit OyaeT CTaHOBUTHCS
Oojlee KOMIIETEHTHBIM, a 3JIuTa — Oosiee JOOPOCOBECTHOM, MPOTHUBOPEUHS MEXKAY ABYMS
TEOPETUUECKIUMHU MO3UIUSAMU OYIyT yeTpaHAThCs. M BCE e HeT rapaHTHid, 4TO TaKhe U3MEHEHUS
OyAyT CyIIEeCTBEHHBIMU: HEKOMIIETEHTHOCTh MAacC U CBOEKOPBICTUE AMUT — (aKTOPHI, MOKATYH,
(dbyHIaMeHTaJIbHEIE.
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Hayunaz cmamos | Original article The information field management during the

VIIK 32.019.5 period of interstate confrontation

https://doi.org/10.37493/2307-910X.2024.2.18
Havuonanwnutii uccnedosamenvckuii mexuonozuueckuii ynusepcumem MHCuC, 2. Mockea, Poccus,

aristov.av@misis.ru / National University of Science and Technology MISIS,
Moscow, Russia, aristov.av@misis.ru

Annomayua. B cmamve aHanuzupyomces akmyanibhsie 60npochbl NPAKMUYECKOL 0esimelbHOCIU 8
cepe unghopmayuonnoeo conposodtcOeHUs 0esmeIbHOCMU 0PeaHO8 61Acmu, 00uecmeeHHbIX U Ou3HeC-
op2aHu3ayul 6 KOHMeKCme UX Y4acmusi 6 peuleHuu MACUWmMAOHbIX 3a0au MenHc2oCyoapCmeeHHO20
npomugobopcmea. Ynpaeienue uH@OpMAYUOHHBIM NONEM PACCMAMPUBAEMCA 68 CMAMbe KAK OOHO U3
BANCHEUUWIUX HANPAGNICHUU OesAMeNbHOCHU U MOJCEm Peanu306uleamvcs AUb0 HA Mmeppumopuu
nPOMUBOOOPCMBYIOWUX/CMENHCHBIX 20CYOAPCME, HA MEPPUMOPUL CIPAH, KOMOPble UCNONb3VIOMCA KAK
apena 0ns 60pboObl, MU0 8 «IKCMEPPUMOPUATLHBIXY NPOCMPAHCBAX, OOHUM U3 KOMOPBIX U AGNACMCS
uHgopmayuonHoe npocmpancmeo. B pamkax ckiaovieaiowelicsa Ha mekywui momenm spemeru 6 Poccuu
00WeCm8eHHO-NONUMUYECKO  OUCKYCCUU  PAZHOOOPA3HLIMU CREeYUANUCTNAMU HEPeOKO 038YYUBaemcs
MHeHue o moM, umo Poccus Hukocoa He OMAUYANACL «BLICOKUMUY» KOMNEMEHYUAMU 6 GeOeHul
uHgopmayuonHoli 6opvOl. Aémop cmamvu Ha npumepe KOHKPEMHbIX UCOPUYECKUX «NAPAOOKCO8»
onposeepzaem OAHHBIIL MUG U NPUXOOUM K 8bI8OOY O MOM, UMO 6 UCOPUU Haulell CIPAanbl ecib HeMalo
NPUMEpPO8 YCneuHblx UHPOPMAYUOHHBIX KAMNAHUY, KOMOpPble NOZUMUBHbLIM 00PA30M CKA3ANUCH HA X00e
Mo20 UAU  UHO20  BOCHHO-NOAUMUYECKO20 npomusobopcmea. Mano moeo, ananuz  onvima
«ungpopmayuonnozoy yuacmus Poccuu 6 kongauxmax pasnvix anox no3eoisem npuiimu K 61600y 0 MOM,
YMmo y Cmpamvl ecmb KAK HOJONCUMENbHBIN, MAK U OMPUYAMeEIbHblll ONbIM Peanu3ayui noooOHbIX
npoekmos. Ilo muenuio asmopa cmambvy, 6 MEKYWull MOMEHM 6epeMeHu O0O0HOU u3 Hauboree
NEePCneKmugHblX (PopmM NOAUMUYECKO20 YYACMuUs 6 npoyecce UH@POPMAYUOHHO20 NPOMUEoOOpcmea
AGNAEMCS YAPAGAeHUe UHDOPMAYUOHHBIM NONleM. B nepeylo ouepeds 3a cuem uUcnoiv308anusi €20
PE30HAHCHO20 NOmeHyuana, 3@gdexma HOBU3HLL 8 UCNONLIVEeMOU UHGOpMAyuY u/unu pasHooopasHbix
mpuzzepos. Taxoe nonumuueckoe yuacmue 6 KOHEUHOM cueme NpPUSOOUm K B03HUKHOBEHUIO
MHO2OUUCTIEHHBIX UHDOPMAYUOHHBIX NOMOKO8 U MOdcem Oblmb O0eMmepMUHUPOBAHO MeM UNU UHBIM
8bI0panHbIM cyenapuem. Buloensiiomess mpu 0CHOBHBIX 8U0A CYeHapusl (CyeHaputi-acce, aHaIUMmuyecKull
cyeHapuii, 2paguiecKull CyeHapuil), OMaIULAOWUxcs opye om opyad, Kax cOBOKYNHOCHbIO CGOUCME CAMO20
meKxcma, maxk u mem, KaKue mexHoi0cuiecKue cpeocmea mMozym O0bimb UCHOIb308AHbL NPU NOO20TOGKE
cyenapues. Ilpu smom 110001 cyenapuii cmpoumcs 6 102uKe 00HOU U3 08YX AlbMEPHAMUE. O 00BLEKMAy
unu «om mnpoyeccay. llonvimxa nocmpoenusi cyenapusi om «npoyeccay 8 pamkax UH@OPMAYUOHHO2O0
npomuUeoOOPCMEa No Cymu 03Ha4aem NoNbIMKY OKA3aHUsI MOYe4HO20 8030eUCMEUsL HA UHUYUAMOpPa 0adice
0mMOeNbHO20 IOKATLHO20 UHGOPMAYUOHHO20 NOMOKA, YMOObl KYRUPOBAMb KOHKpemuylo npoonemy. dmo
JKce Kacaemces NOCMpPOEHUs CYeHapusi «om 00beKmay, dMom no0xoo0, HAnpumep, Moxicem npPeonoacams
gocnpuamue NPOMuU80O0PCMEYIoulell UMbl KAK eOUHO20 Yel020 U NOCMAHOBKY 3a0ayu N0 HAHECeHUIo el
VPOHQ, Hanpumep, Ha INeKMOPAIbHOM noae. Jloeuxa nocmpoenust cyenapus cooepacum 3 smana: co3oanue
meopemuyeckol Mooenu, NPOeKMupo8ane NPaKmuyecKol Mooeu, onpeoeienue aibmepHamus paseumus
cyeHapusl.

KioueBble ci0Ba: MEKIrocyAapcTBEHHOE NPOTUBOOOPCTBO, HHGPOPMALMOHHOE — IIOIE,
WH(POPMALTMOHHOE MTPOCTPAHCTBO, HH(POPMALIMOHHBIN TIOTOK, CLIEHAPHBIN METO
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Abstract. The article analyzes topical issues of practical activity in the field of information support
for the activities of government agencies, public and business organizations in the context of their
participation in solving large-scale tasks of interstate confrontation.The management of the information
field is considered in the article as one of the most important areas of activity and can be implemented
either on the territory of warring/adjacent states, on the territory of countries that are used as an arena for
struggle, or in "extraterritorial™ spaces, one of which is the information space. Within the framework of the
current socio-political discussion in Russia, various experts often voice the opinion that Russia has never
been distinguished by "high™ competencies in conducting information warfare. The author of the article,
using the example of specific historical "'paradoxes", refutes this myth and comes to the conclusion that in
the history of our country there are many examples of successful information campaigns that have positively
affected the course of a particular military-political confrontation. Moreover, an analysis of the experience
of Russia's "informational” participation in conflicts of different eras allows us to conclude that the country
has both positive and negative experience in implementing such projects. According to the author of the
article, at the current moment, one of the most promising forms of political participation in the process of
information warfare is the management of the information field. Primarily due to the use of its resonant
potential, the effect of novelty in the information used and/or a variety of triggers. Such political
participation ultimately leads to the emergence of numerous information flows and can be determined by
one or another chosen scenario. There are three main types of scenarios (essay scenario, analytical
scenario, graphic scenario), which differ from each other both in the set of properties of the text itself and
in what technological means can be used in the preparation of scenarios. At the same time, any scenario is
built in the logic of one of two alternatives: "from the object" or "from the process”. An attempt to build a
scenario from a "process" within the framework of an information confrontation essentially means an
attempt to exert targeted influence on the initiator of even a separate local information flow in order to
stop a specific problem. As for the construction of the "from the object" scenario, this approach, for
example, may involve the perception of the opposing elite as a whole and setting the task of causing damage
to it, for example, in the electoral field. The logic of building a scenario contains 3 stages: the creation of
a theoretical model, the design of a practical model, and the definition of alternatives for the development
of the scenario.

Keywords: interstate confrontation, information field, information space, information flow,
scenario method

For citation: Aristov AV. The information field management during the period of interstate
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BBenenne. O kakoM Obl HCTOPHUYECKOM 3Tarle Pa3BUTHS YEJIOBEUECKON LIMBUIU3ALUU HE
1ia peyb — NepBOOBITHOOOIIMHHOM CTPOE MIIM paboBiafienbueckoM, deoaannzme/heoqaibHOM
pa3apoOsieHHOCTH UM abCONIOTU3ME, UHIYCTPUAIBLHOM 3M0Xe MM 3M0Xe MH(OPMALMOHHOTO
oOmiecTBa, H3BECTHas MaKCMMa IIPYCCKOTO BOEHHOTO TeopeTuka reHepana Kapna o
Knay3eBuia o Tom, 4To «BOWHA €CTh HE UTO UHOE, KaK MTPOJODKEHHNE TOCYAapCTBEHHON OTUTHKU
WHBIMU cpeacTBamMm» [1, c. 27] coxpaHsieT CBOIO aKTyaJIbHOCTb.

Marepuajbl 1 MeTOAbl Hcc/ieA0BaHMil. BHe 3aBHCHUMOCTH OT TOro, KaKuMU ObUIH
JBUKYIIME CHIIBI PA3BUTHS YEJIOBEUECTBA BHYTPHU KaXI0H U3 ATOX, BOIPOC O MOKMCKE aJeKBATHBIX
peaiisM BPEMEHHU MOJeNiel BEACHUS MPOTHUBOOOPCTBA, MPUTOJHBIX ISl PEIICHUs 3a/1ad Kak B
pamMKax BOWHBI, BHE €€, TaK 1, KOHEYHO, B CMEIIIaHHBIX YCIOBHX, BCETIa OCTABAJICA Ha MTOBECTKE
THSL.

BeposiTHO, 1m0 3TOH mNpHuYMHE, CaMO TOHATHE «IPOTHBOOOPCTBO» B paszHOE BpeMs
TOJIKOBAJIOCH TIO-Pa3HOMY: TIEPBOOBITHBIN YETOBEK «00POICS B OYKBATLHOM CMBICIIE C TOMOIIBIO
MOAPYYHBIX CPEICTB, a B JMOXy HH(OpMAIMOHHOTO o0mecTBa WHGOPMALUS SBISETCS
TJIABEHCTBYIOMIHUM (PAKTOPOM M BOWHBI, U OOIIECTBEHHBIX OTHOIIICHUM, ¥ TPOU3BOICTBA. [Ipruem
B HJIealie BOTIPOC JOJDKEH CTaBUTHCS HE CTOJIBKO M HE TOJIBKO O TOM, B Ye€M 3aKIIFOUaeTCs CYTh
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(derHomeHa mpoTUBOOOPCTBA 37€Ch U ceifuac, a 0 TOM, KaKuM OHO OyzeT, ciycts Bpemsi. Bompoc,
OTHOCSIIMICS K KATETOPUU BEUHBIX.

C yuyeroM TOrO, 4TO JaHHas paboTa HE MPETEHIYeT Ha CTaTyC TITyOOKOW TEOPETHKO-
METOJIOJIOTHYECKON Pa3pabOTKH MMEHHO STOH, O€3yCIOBHO, 3HAYMMOM HAy4HOH MPOOIJIEMBI,
aBTOP NPEIOYUTAET B CBOMX PACCYXKACHMUSIX OTPAaHUUYUTHCS BO3MOXKHOCTSAMU €€ CTPYKTYPHO-
(GYHKIMOHATBHOTO aHAIM3a M CHENaTh aKIEHT Ha TOM, YTO TPOTUBOOOPCTBO MOXKET
OCYILECTBIISATHCS HECKOJIBKMMHU CIIOCO0aMMU:

1) Ha TEPPUTOPHUHU TPOTUBOOOPCTBYIOMINX/CMEKHBIX ¢ HUMH TOCYIapCTB;

2) Ha TEpPpUTOPUU CTpaH, Ybsi 30HA CYBEPEHHUTETa MOXET HMETh JUId
MPOTHBOOOPCTBYIOIIUX CTOPOH JIMIIH KOCBEHHOE 3HAUCHHE U MCIOJIb30BATHCS B MEPBYIO
odepeb Kak apeHa Jyisi 60pbObl;

3) B KakoM-IH0O «3IKCTEPPUTOPHAIBHOM» TMPOCTPAHCTBE, HAlNpuUMeEp, B
¢dunancoBou chepe, chepe nHbopMaIKi, KOTHUTUBHOU cepe u Aap.

OTcroa BBITEKAET €lle OJIHA CYLIECTBEHHAs! AJi JaHHOM pabOoThl MBICIb: PELIEHUE 3a7a4
[0 yIpaBiICHUIO HH(POPMALMOHHBIM MOJEM (B YaCTHOCTM — C HCIOJb30BaHUEM METO/a
CIIEHapUeB) B KOHTEKCTE MEXTOCYJapCTBEHHOTO MMPOTUBOOOPCTBA TAKKE MOKET OCYILIECTBISATHCS
OJIHUM M3 YIOMSHYTBIX BBIIIE€ CIIOCOOOB: HAa TEPPUTOPHUH IPOTHBOOOPCTBYIOUINX/CMEKHBIX
rocyiapcTB, Ha TEPPUTOPUH CTpaH, KOTOpBIE HCIOJIB3YIOTCS Kak apeHa s OophrObl, B
«OKCTEPPUTOPUATIBHBIX» TPOCTPAHCTBAX.

EcrectBenno, mo6ast U3 pazHOBUAHOCTEH MPOTHMBOOOPCTBA IMOAPA3yMEBAET MPOEKIUIO
CHIIbI JTM00 HAa MCTOYHUK BCTPEUYHOM CHJIbI, JTMOO MMEET B BUAY MHOTOHANpPaBICHHOE CHUIIOBOE
BO3JICHICTBUE HA TOT CErMEHT PEAIbHOCTH, B paMKaX KOTOPOTO MPUHSATO pelleHne BECTH 00pb0y.

Ecnu npunsaTo pemiernue Bectu 00ph0y B MHPOPMAITMOHHOM II0JI€, CTOPOHBI MBITAIOTCS
OKa3bIBaTh BIUSHHE HA COCTOSIHUME MH(OPMALMOHHBIX M ayIUTOPHBIX PECYpPCOB JIPYr JApyra, a
3HAYUT — HA COLMAJIbHbIE MPOIIECCH BHYTPU IOPUCAUKIIMN MPOTHUBOOOPCTBYIONIEH CTOPOHBI.

Uto kacaercs Poccuiickoit @enepaunu, TO 0 HEH CErOJHSA MHOTHE TOBOPAT, YTO, JAKE
pacnonarass «TaHKOBBIMH KYJIAaKaMW», «BO3QYLIHBIMM apMaJaMW» W MHOTOYHUCICHHBIMH
pakeramu, Poccus HUKOTIa HE OTIMYANach «BBICOKMMM» KOMIETEHLIUSIMU B WH()OPMALIMOHHON
60oprbe. B Takoil cuTyaly BCOOMMHAETCS €l OJIHa MaKCHMa W3 YHUCla TeX, YTo (opMUPYIOT
COOpHHKH LIUTAT Ha BCE CIIyYau KU3HH, COrIacHo koTopoit M.B. JIomoHOCOB, SIKOOBI, CUUTA, YTO
«Hapo/l, HEe 3HAIOIINI CBOETO MPOILJIOr0, HE UMEET OYAYIIET0.

Pe3yabTarsl ucciaeqoBanuii M ux o0cy:xneHme. [laBaiiTe mpoBepHM, HACKOJBKO 3TO
CIPaBEUTUBO JIJIs1 CUTYAI[H C TPOTUBOOOPCTBOM B HH(POPMAITMOHHOM TOJI€, UCTIOIB3YS ISl STOTO
OocBaMBaeMbli B paMKax BY30Bckoro kypca «Mctopus» «dasuueckuil»» Meroa aHamm3a
MIPOCTPAHCTBA UCTOPHUU. Y CIOBUMCS Ha BXOJIE, YTO JUIsl cOOpa U MOCIEAYIOIIEro OCMBICICHUS
HAKOIUICHHOTO MaTepuaia HaMHu OyIyT UCIIOJIb30BaHbl TPU MOCIEIHUX KPYIMHBIX HCTOPHUUECKUX
MepuoJa pa3BUTHS PYCCKOW TOCYAAPCTBEHHOCTH: COBPEMEHHBIM POCCHUUCKUH, COBETCKUI H
HAMIIEPCKHM.

Bompoc, koTopeiii  OyzmeT moABEepraTrbCsi OCMBICICHUIO, 3aKJIIOYAEeTCI B TOM,
«UCTIOJIB30BANIM JIM BJIACTH CTPAaHbl B KaKON-TO KOHKPETHBIN MEpPUOJI MHCTPYMEHTHI paboThI ¢
MH(GOPMALMOHHBIM MOJIEM, U €CJIU /13, TO HACKOJBKO 3 GeKTHUBHO ?». OroBOpUMCS OTAEIBHO, YTO
peub OyeT UJITH JIUIIb O CaMbIX 3HAYMMbIX BOOPYKEHHBIX KOH(IINKTaX.

Poccuiickas umrepus, npososriamieHHas B 1721 roay, 3a BpeMs CBOEro CyIlleCTBOBAHUS
BOEBaJla HAa CaMbIX pa3HbIX HaNpaBJICHUSAX JAECATKH pa3. JIoOOmbITHEHIIUM MpUMeEpOM
ucrnoib3oBaHus Vmnepuell B pamMkKax BOEHHBIX JEHCTBUH M JUIUIOMATHYeCKOH OOpBOBI
MHCTPYMEHTOB YIpaBJIeHUs] HHPOPMALMOHHBIM MOJIEM CUMTAETCS TaK Ha3blBaeMblii O4aKOBCKUN
uHiuaeHt 1791 roga, koraa Ha Gpone nopaxernit OcCMaHCKON UMITIEPUH B PYCCKO-TYPELIKOM BOWHE
1787-1791 rr. bputanus pemmna BCTYIUTh B AUIUIOMATUYECKYIO UTPY M 3acTaBUTh [leTtepOypr
OTKa3aThCs OT CBOUX 3aBOEBaHUN. 3aKOHUMIIOCH BCE TEM, UTO CIIY’KUBIIUH B TO BpeMs B JIoHn0HE
nocnoM Poccuiickoit umnepuu rpag C.P. Boponnos peanusoBan B bputanun npoekr, KOTOpbIit
cerojHss Mbl Obl Ha3BajdM HMH(OPMAIIMOHHOW KamrmaHueil. B pesymbraTe 5TONW KamMmaHuu B
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aHTJIMHCKOM OOIIECTBE pa3paswicsd CKaHAald, Ha YIMLIAX aH[VIMHCKUX TOpOJOB IPOILIN
JIEMOHCTpAIlK, a BCE MPETEH3MH, COIVIACHO KOTOphIM Poccuiickas mmrepust TOJDKHA Oblia
BepHyTh Typumu Kpsim u teppuropun HoBopoccuu, Obuu CHATHL. B pesynbraTe HamepeHUs
BenukoOpurtannu HadaTh BOiHY ¢ Poccueii He ObUIM peaan30BaHbl.

CroycTsi HECKOJIBKO JIET Pa3BUTh IOJIYYCHHBIH OMBIT mompoOoBan ummeparop I[laBen
[lepBblii, KOTOpPBIA OTHpPAaBWI Ka3adyuid OTPs] 3aBOEBBIBATH [IHIHIO, 4YeM, €CTECTBEHHO,
HAacTOPOKUJ bpuranckyro KOpoHy, cunTtaBimyro Muauio cBoen «kemuyxuHoi». K coxanenuro,
JUIS CaMOT0 UMIIepaTopa 3Ta UCTOPUS 3aKOHUYMIIACh CMEPThIO, a IpoOpuTaHckas naptus B Poccuun
TOJIBKO YCUJIUIIACh.

OcoO0blii MHTEpEC B /i€ OCMBICICHHS BO3MOKHOCTEH HCHOIB30BAaHUS MH(POPMAIMH B
KOHTEKCTE MPOTHUBOOOPCTBA pa3HBIX YpOBHEH mpexactariseT onbIT XIX croierus — smoxu
Pa3BUTUS UHIYCTPUH, Pa3HOPOIHOTO 3HaHUs, a Takxke CMU, nepuonuku u renerpada. [lewansHo,
YTO MPAKTUYECKH J10 BOMHBI 1877-1878 rofoB 1apckoe NpaBUTEIbCTBO OYTH HUKAK HE ITPOSBUIIO
cebs Ha 3ToM (QpoHTe. ECTh BCce OCHOBaHHMS MojaraTh, 4YTO CaMO CO3JlaHUE MpHU IITadax
IPYNIHUPOBOK BOWCK KOPNMYyHKTOB B 1877-1878 romax ObUIO 1IaroM HE OCO3HAHHBIM, a CKOpEe
MIPOJIMKTOBAaHHBIM BestHUAMH BpeMeHH. Ho (akT octaercs pakToM: KOppecnoHAeHTHI paboTaiuy,
U pyccKas IMO3ULMS WM MO3ULHS C PYCCKUM YYacTUEM CTAaHOBWJIACH JOCTOSIHUEM YMTAaTeNs,
HaXOJSIIErocs B ThICSYaX KUJIOMETPOB OT TeaTpa O0eBbIX JeHCTBHIL.

Crnenytomeil BaxHeimedd Bexol B Ppa3BUTHUM TEXHOJOTMH HHGOPMAIMOHHOTO
mpoTuBOOOpCTBa cTanu coObiTus BOKpyr Ilammpckoro kpusuca B koHie XIX Beka, AHTIO-
Oypckoii BOWHBI U BOiHBI Mexly Poccuiickoit u Sinonckoit umnepusmu B 1904-1905 ronax.

[Ipn »TOM eciau BOMPOC OTHOCHUTEIBHO PYCCKO-aHTJIMHCKOTO MPOTUBOCTOSIHUS B
Adranucrane oOcyxJancs B OTEUECTBEHHOH IMpecce TOro BPEMEHH IMPEHMYIIECTBEHHO O]
3HAaKOM Pa3MBIIUIEHU O TOM «Kak Obl 4ero He BBIILIO», B ABYX APYIMX ClydasX LApCKOMY
[IPABUTENBCTBY YAAJIOCh JOOUTHCS IIIABHOTO — MOIIHEHIIEro MHPOPMALIMOHHOTO PE30HAHCA KaK
BHYTPH CTPaHBbI, TaK U BOBHE.

OpHako Henb3sl CKa3aTh, YTO B IOJIHOM CMBICIIE ITO3UTUBHOTO: €CIM B paMKax AHIJIO-
OypcKO# BOWMHBI MBI COBMECTHO C HEMLIAMH CyMEJM NpPeACTaBUTh MUpPY bpuTaHuio kak crpany
OecueIOBEYHON arpecchu, CTaBIIYID H300peTaTeNbHUIIEH KOHIICHTPAIIMOHHBIX JIarepei, To
STIOHCKUH Kelc Ha (poHE ypa-MaTpuOTHYECKUX OXKUAAHUN BHYTpH Poccur M BOGHHBIX MTOPAKCHHMA
BOBHE OBbLJI, IO CYTH, IIPOBAJIbHBIM.

O Tpareauu IlepBoit MupoBoii BoliHBI B ’TOM KOHTEKCTE Tak)K€ MOYKHO CKa3aTh TOJIBKO
OJIHO: €CJIU U XOTEJIH, TO HE CHCIIAIIHN.

[IpuHuunuaneHO MHOM Obula MH(POPMALMOHHAS IOJIMTUKA HAlledl CTpaHbl B IEPUOJ
cymectBoBaHus Coerckoro Coro3a: OOJIBLIEBUKH, KaK BCEM M3BECTHO, IPUJABaId aruTallul U
nponarasjie orpoMHoe 3HaueHue. OHM OcTaBWIIM MOciie ce0si Maccy JIOOOMBITHBIX NPUMEPOB
TOro, Kak paborta ¢ MH(pOpMaIe MOXKET ObITh UCIIOJIb30BaHa ISl JIOCTUKEHUS MOCTABICHHBIX
nesel. 3aeck Moriiu Obl ObITh YIIOMSIHYTHI U pa3Butbie CMU, 1 enuHast B OJUTUYECKOM CMBbICIIE
cucreMa MpejacTaBieHus MH(popManuu, U pabota ¢ MHGOPMAIMOHHBIM I0JIEM NPOTHBHHKA.
IIpexpacHbIM IpUMEPOM TOMY sBIIsIeTCA AesaTeabHOCTs @puapuxa [layntoca B 1UIeHY, peryisapHO
BBIXOJIMBIIETO B 3pup ¢ oOpaleHusaMH K conataMm Bepmaxra.

K coxanenuro, HecMoTpst Ha Bce 3Tu ycnexu, Coerckuii Coro3 mpourpan cBoe, €1Ba Jin
HE IJIaBHOE MH(OPMAIMOHHOE CpakeHue, — MHPOPMALMOHHYI0 00pb0y B pamkax AdraHckoin
kamnaHuu. [lomMuMo TOro, 4YTo BHYTpU OOIIECTBAa OpOJMJIM caMble HEXOPOIIHE CIIyXH,
[I0JIOTPEBaEMble  MHOTOYMCJICHHBIMU JUCCUAEHTAMHU, TaK €IIe W Ha BHEIIHEM (POHTE MbI
OTTOJIKHYJIM OT ce0s BCeX: U CTpaHbl 3amaja, ¥ ero nepudeputo, 1 crpaisl Boctoka, KoTOpble B
pe3yabpTraTe riaaBHbIM Bparom Mcimama cranu cuntats iMeHHO Coro3, a He CIIIA. HTor nonsTeH —
apabckas HeTh MOIIUIA Ha 3amajl, a Hallla CTajla HUKOMY He HY)XKHa, 4TO ycyryouno u 6e3 Toro
MHOTOYHCIIEHHbIE TPo0sieMbl B 3koHOMUKE CTpansl COBETOB.

OmnbiT Benenust Poccueld mHGOpPMALMOHHOTO MPOTHBOOOPCTBA B MEPUOJI €€ HOBEHIIei
UCTOPHU TaKXe BBINIAIUT KpaiiHe HEOJHO3HAuHO: MH(opMaloHHoe conpoBokaeHue [lepBoit
YEYEHCKON BOMHBI CMEJIO MOXKHO CUHMTaTh NMpOBaJeHHbIM. Peakuueil Ha TormamrHue coOBITHS
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cTajo co3znaHue B MuHOOOpoHsl JlemaprameHTa MH(POPMAIMKM W MAaCCOBBIX KOMMYHHUKAIUH,
KOTOPBIN B Mpeesax KOMIETeHIIMH MUHOOOPOHBI HHPOPMUPYET OOIIECTBO O COOBITUSIX B 30HE
00€BBIX JICHCTBHI U pabOTAET C KYpPHATHCTAMH.

B pamkax Btopoii uedeHckoil kammaHuu paboTa 3TOM CTPYKTYpHI CTaja HACTOSIIUM
IIPOPBIBOM.

Ho yxe coobrtust 08.08.2008 mokasau: BCero 3Toro HeA0CTaTouHo. 3a npenenamu Poccun
MaJjio KOT0 MHTEPECOBAJIM HAIIM CYyXH€ CBOJIKH, a PEOPTaXH, SKCKIIO3UBbI U aHAJIUTHKA HAIIUX
KYPHAJIMCTOB C MECT COOBITHI Ha 3amajae HE MHTEPECOBaJIM NpaKTHUYeCKu HUKoro. M3 stoit
KaMITaHUH MBI BBIIIIK C OLIYIIEHUEM, YTO HaM HY>KHBI CBOM MEXIyHapOIHbIE Meana, paboTa Hal
CO3/IaHMEeM KOTOPBIX M HaYaJlach BCKOpeE mociie Tex coobiThii. Cokpyiasics 00 otcraanuu B CMU
1 pa3HOOOpa3HBIX OrPaHUYEHUAX B pabOTEe C HUMH, MbI, K COXAJICHHIO, HAa MEPBBIX MOpax He
OILICHUJIM BCEPbE3 HOBBIX, YK€ MOSBUBLINXCS HA TOT MOMEHT BPEMEHU MHCTPYMEHTOB: COLICETEH,
MECCEH/IKEPOB, 0s10r0c(hepbl, KOHTEKCTHOH peKIamMbl U JIp.

W sto mpurtom, uto B CHIA ¢ nomobto 3Toro pecypca rocroud Odama cpbiBaji OBaluu
MUJUIMOHOB, a B camoii Poccun He nMeBIINH onbITa MyOoauyHON noautuku Muxaun [Ipoxopos ¢
UCIOJIb30BAHMEM J3THUX K€ TEXHOJIOTMHA cymen B paMkax IIpesujeHTckoil u3buparenbHON
KaMIIaHUW HaOpaTh TOJIOCOB OO0JbINE, YeM MHOTOONBITHBIE Bragumup Kupunosckuit u Ceprei
Muponos [2].

Uro kacaercs MuHucrepcTBa 0OOpOHBI, €ro MH(OPMAaIMOHHAs TMOJMTHKA CBOE HOBOE
neIxanue nprodpena ¢ mpuxoaom Ha moct Munuctpa C.K. loiiry, moa pykoBoaCTBOM KOTOPOTO
B 2014 rony onepanus no «Bo3spamienuto Kpsima B poiHyto raBanb» B HHGOPMALMOHHOM I1JIaHE
MpoIia B MEJOM TiIaako. Mamo Toro, cBoeoOpa3HbIM MOJOKUTEITBHBIM MEMOM TeX COOBITHI
CTaJIM TaK Ha3bIBacMble «BeKIMBBIC IO,

CupuiicKuii 311301, BEPOATHO, B CHJTYy €r0 OIPAaHMYEHHOTO MaciiTaba Jaaji BO3MOKHOCTh
IIPOJEMOHCTPUPOBATh MOIb T'OCYAAPCTBEHHON HMH()OPMAMOHHONW MAallMHBl Ha JIOKAJIBHOM
Y4acTKe peabHOCTH, HO Y€ B TEpBbIC Yachl oneparuu, Hauasiieics 24 ¢espans 2022 rona,
COOBITUSl TOKa3aJy: NPOTHMBHUK BHOBb IPUIOTOBMJ HaM CIOPIPHU3bI IO 4YacTU paboThl ¢
MH(GOPMALMOHHBIM MOJIEM.

Jaxe Takoil BechbMa OOIIMH aHaIM3 OMbITa «MHPOPMALMOHHOTO» ydacTus Poccun B
KOH(QUIMKTaxX pa3HbIX 30X IO3BOJSET CIeJaTh OJHO3HAYHBIA BBIBOJ: y CTpaHbl €CTh Kak
MOJIOKUTEbHBIN, TaK M OTPULATEIbHBIN OIBIT peaTu3aliK [0J00HBIX IPOEKTOB.

IIpu 3TOM pa3roBop O NpUYMHAX YCIIEXOB M HEYCIEXOB B pPa3Hble BpeMeHa TpeOyer
BCECTOPOHHETO aHajM3a, KOTOPBIHA, K COXAJICHHUIO, HE MOXKET OBbITh PEaJM30BaH Ha CTPAaHUIAX
HacTosIel paboThl B IEPBYIO OUEPE/b 110 IPUYNHE MACIITAOHOCTH ITOH TEMBI.

O 4eM MOXHO IOBOPHUTH OJHO3HAYHO — 3TO O TOM, YTO Yy HAaC 10 HACTOSLIEr0 MOMEHTa
BPEMEHHU IOKa TaK M HE ObLI MOJIHOCTbIO CHUCTEMATH3MPOBAH OIBIT COBETCKON IMpOIlaraHibl
BpemeH Benukoit OredectBenHO# BOWHBI (1941-1945 rT.), HEAOCTATOYHO AKTUBHO MPOBOAUTCS
IKCIEPTHOE 00CYXKIEHUE TeX PELICHUH, KOTOpbIE B 3TOI chepe MPUHUMAIOT OMIIOHEHTHI, 8 3HAYUT
3ama3/JpIBalOT COOCTBEHHbIE pelieHus B 3Toi chepe. IIpu 3TOM XapakTepHOH OCOOEHHOCTBIO
TEKYILIUI SKCIIEPTHON JUCKYCCUU SIBJIIETCS M3JIMILTHEE UTHOPUPOBAHKUE OMOCOLIUATBHOM MPUPOIbI
YEeJIOBEKa U CBEJIEHUE BOIPOCA K YUCTO TEXHOJIOTMYECKUM MOMEHTaM: IE€pPEUNCIISIOTCS
UCTOJIb3yeMble TEXHOJOTUH, OLIEHUBACTCA UX MOTEHIMAJ, (PUKCUPYETCs OTCYTCTBUE JOCTYMa K
MHOTHMM aHAJIOTUYHBIM PELIEHUSIM, @ BBIBOJBI CBOJLITCS K TOMY, YTO «pa3 JOCTYIa K KaHaJlaM HET,
TO Y CIIENATh MBI HUYETO HE MOXKEM.

BosBpamasice k 6MocOLMalbHONW MPUPOJIE YEIOBEKa, B BOMPOCaX O CHocolax BeleHHs
MH(GOPMAIIMOHHOTO TMPOTUBOOOPCTBA CIEAYEeT, MO MHEHHIO aBTOpa, PYKOBOJCTBOBAThHCS HE
NEPEUYHCICHHBIMU BBIIIE OTPAHUYUTENIEHBIMU COOOPaXEHUSAMH, a HCXOJUTh U3 TOTO, YTO YETOBEK
Oyzner oOmarbcs Bcerja M Be3de. Bompoc cBoAMTCS JMIIbL K TOMY, KaKk CKOPO B HOBBIX
o0cTOsATENECTBAX OH OyJeT HAXOJUTh BCE HOBBIE U HOBBIE CIIOCOOBI, UTOOBI JIENIaTh 3TO, a TAKKe
KakoBa OyleT MX OCHOBAa: OHAa MOXET OBITh TEXHOJOTMYECKOW, COIMATbHONW WM Jaxe
OMOJIOTHYECKOIA.
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CyMMa 3THX 00CTOSITENILCTB U SABIISCTCS OJHON U3 MPUYMH OTHOCUTEIBHBIX HEY/lau HaIleH
nHpopMannoHHO# 60prOBI B pamkax CBO.

B npopomkenne AUCKyccuu 0 MeTo1aX HHPOPMAIMOHHOTO MTPOTUBOOOPCTBA aBTOP XOTEI
OBl MPEATIOKUTh BHUMAHUIO CIICIUATINCTOB allPOOMPOBAHHYIO TEXHOJIOTHIO MH(GOPMAIMOHHOTO
MPOTHBOOOPCTBA C HCIIOJIB30BAHUEM CIIEHAPHOTO METO/IA.

Hwxe, Ha pucyHke 1, mpeacTaBiIeHbl OCHOBHBIC IMOHSATHS, BIaJIEHHE KOTOPBIMH JaeT
BO3MO’KHOCTB MPHUCTYIIUTH K TIOCTPOCHUIO CIICHAPUEB.

}4H¢)OpMaLWIOHHoe NPOCTPaHCTBO —|_.

MHdopMaLUuoHHoe none .

|
MHdOpMaLMOHHDINA NOTOK —I_b

Pucynok 1 — OcHOBHbIE IOHSTHA
Figure 1 — Basic concepts

Hctopruecku ClOXKUIOCH TaK, YTO HMHPOPMAIIMOHHOE MPOCTPAHCTBO MHOTMMHU
UCCIIEIOBATENIIMU paccMaTpUBaeTCs € MO3ULUN JIMOO TeXHUYECKOoro, JHOO0 TyMaHHUTapHOTO
noaxonioB. CoryiacHo MEpBOMY U3 HUX, «UMH(OPMAlMOHHOE MPOCTPAHCTBO — 3TO CHUCTEMA,
OCYIIECTBJISIONIAs Tiepenady, oOpabOoTKy W XpaHeHHWE WHGOPMAIMK C HCIOJb30BaHHEM
TEXHUYECKUX CpeICTB M Jpyrux pecypcoB». CorimacHo BTopoMy, HH(popManroHHOE
MIPOCTPAHCTBO «paccMaTpUBAETCA KaK COBOKYIMHOCTb 3HAaHUHN U MHPOpMaluu, GopMUpyromascs
Y TTOCTOSTHHO M3MEHSIONIASCS B MIPOIIECCE IBOJIONUU 001IecTBay [3].

[To MHEHMIO aBTOpa HACTOSAIIEH PaOOTHI, OMMCAaHHAs BBIIIE KIacCU(PUKAIUS HE B TIOJTHOM
Mepe  COOTBETCTBYET  COJEPKaHHWIO  JUCKYypca,  CBSI3aHHOTO € MpoOJieMaTUKON
MEXTOCYJapCTBEHHOTO IPOTUBOOOPCTBA, B OCHOBE KOTOPOTO 3a4aCTYIO JISKUT TEPPUTOPUATILHBIN
¢dakrop. VYuuTbIBasg 5TO, OMNpPaBIAHHBIM TIPU ONPEACICHUU TOHATUA «UH(POPMALIUOHHOE
MPOCTPAHCTBO», HA Hall B3MVISAJ, BBITJSAUT HCIHOJB30BAaHUE TE€OMOJUTHYECKOTO IMOAX0/]1a,
COTJIaCHO KOTOPOMY MH(pOPMAIMOHHOE MPOCTPAHCTBO MOHUMAETCS KaK TEPPUTOPHS, HA KOTOPOit
pa3MelieHbl ayIuTOPHbIE pecypchl (OnpeaeseHHbIE TPYIINbI HACEJIIEHUs TOTO WM HHOTO pa3Mepa
WJIH Jpyrue OOIIHOCTH, CIOCOOHBIE HH(OPMALIMIO BOCIPUHUMATH, ITepepadaThiBaTh, COXPAHSTH U
pacmpocTpaHATh), a Takke HHPOpMalMOHHBIE pecypchl. [locmeanue dame  Bcero
BOCIIPUHUMAIOTCSA JIOJbMU HemnocBsimeHHbIMH kak CMMU  (perymsipHo BbIxoasaT). Takke
CYIIECTBYIOT CPEICTBA MaCCOBOI KOMMYHHKAIIMH, KOTOPBIE MOTYT UMETh OOJIBIIYIO ayAUTOPHIO,
HO HE MMETh YETKO OIpEeIeNIeHHON NepuoAMYHOCTH BbIXoJda. Hampumep, pa3zHooOpasHbie
MyOIMYHbIE MEPONIPUSITHS U OIOJUIETEHU O HUX (COOpaHUS MPUXOXkKaAH, TPYJOBBIX KOJUIEKTUBOB U
Ip.), AOCKH OOBSBICHHUNH U MHOTOE Apyroe. B COBpeMEHHOM MHUpPE K YHCIY TaKOBBIX TaKkKe
OTHOCSITCSI Pa3HOOOpAa3HbIE JaTa-IIEHTPHI U y3IIbI CBA3U MEXKAY HUMH. A, KpoMe TOT0, TAKOBBIMHU
SBJIAIOTCST Onorepsl U MX WH(OpMalMOHHBIE TJomanku. MHpopMalmoHHOE MPOCTPAHCTBO, B
COOTBETCTBUU C JAHHOU JIOTUKOH, CTPEMUTCS K TOCTHKEHUIO €CTECTBEHHBIX TPaHUIl (TOp, MOPEH,
PEK, JIECHBIX MACCHBOB, apEallOB PACCENCHUS KPYITHBIX STHOCOB).

Kaxapiii U3 3THX 31MeMEHTOB/MI000# M3 HUX SABISETCS HOCUTENEM WHIANBUAYAJTLHOTO
nHpopMalMOHHOTO MOoJs. B3aumopeiicTByss Mexay coOoi, OHHM cO3MaroT OoJiee CIOXKHBIS
KOHCTPYKIIUU — HMH(QOPMAIIMOHHBIE TOJS Pa3HOOOPA3HBIX, JaK€ Mallo CBS3aHHBIX C HUMH,
MH(OPMALIMOHHBIX TPOCTPAHCTB. Y TpUPYs, UH)OPMAIIMOHHOE TI0JIE MOYKHO OIPEIEIUTh, KaK BCIO
COBOKYITHOCTb MH(OpMAIMH, CYIIECTBYIOIIEH BOKPYT CYOBbEKTa/00bEKTa, TEM HIIM HHBIM 00pa3oM
CBSI3aHHOM C HUM, ¥ 3a4aCTyI0 — JaTeHTHOU. MUHUMaNbHOU enuHuIell THPOPMAITMOHHOTO TOJIs
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ABIISIETCS COOOIIEHUE, MPUYEM C APYTUMH COOOIIECHUSMH TOJIA Takas €IMHULA MOXET ObITh
CBsI3aHA JIMIIb OJTHOM MepeMeHHON. B ocHOBe cooOrienus Bceraa OyAeT jexkars aubo (akr, 11uoo
JOMBICEJL.

Ha pucynke 2 moka3zaHa NpUHIMIUAIBHAS MOJETh MHPOPMALMOHHOTO TOJsA. YepHbIit
KPYXKOK — 3TO HEKHH CyOBEeKT/00beKT, MHPOPMAIMOHHOE T0J€ KOTOPOTO COCTOUT U3 APYIHX
CETMEHTOB, COIOCTABJICHHBIX C HUM IIYyCTBIMH KpYXKaMu. J[BrKeHHe WH(POpPMALUU BHYTPH
JaHHBIX HMH(OPMAIMOHHBIX MOJICH WM MEXIy HUMH BBIpaXaeTcsi B (PEHOMEHE, KOTOPBIU
Ha3bIBaeTCs HH(OpPMALMOHHBIM MOTOKOM. Kak mpaBmio, 3TO 1Lemno4yka U3 HECKOJbKHUX
COOOIICHNH, CBSI3aHHBIX MEXIy COOOW dYeM-TO: LeNbl0, TEMOH, aBTOPCTBOM, OLEHKOM,
apryMeHTOM H JIp.

PucyHok 2 — Moaejb HH(pOPMAMOHHOT 0 MOJISA
Figure 2 — Information field model

Crparerndeck ymnpaBiieHHE HH(QOPMAIIMOHHBIM MOJIEM 3a CYET MHCIIOJIb30BAHMS €ro
PE30HAHCHOTO MOTeHLKaNa, 3¢p¢deKTa HOBU3HBI B MH(DOpMAIMK UK pa3HOOOPa3HBIX TPUITEPOB U
IPUBOANUT K BOSHUKHOBEHUIO MHOTOUUCIIEHHBIX HH(POPMALMOHHBIX TTOTOKOB.

Jloruka pa3BUTUS JAHHBIX HHQOPMALMOHHBIX IOTOKOB IOJUUHSETCA 3aKOHaM
crienn(pU4ecKoi IpaMaTypruy U pa3BUBAeTCs B HECKOJIBKO ATAIIOB:
9Tl NOSIBJICHUS IEPBUYHBIX HEMIOATBEPKICHHBIX COOOLICHUH;
9TaIl NOSIBJIEHU MEPBBIX MOPOOHOCTEN;
9Tl NOSIBJICHUS CKATOro 0(HUIMAIBHOTO MOATBEPKACHUS;
9TaIl NOSIBJICHUS] KOMMEHTApPHEB CO CTOPOHBI O(PUIIMATIBHBIX JIHLI;
9TaIl NOSBJICHUS SKCIIEPTHBIX KOMMEHTAPUEB;
9TaI aHAJIUTHYECKOTO OCMBICICHMUS;
9Tan o(pUUUAIBHOTO 3aBepIIeHUs] HH(YOPMAIIHIOHHOTO MTOTOKA.

Ha kaxxaoMm n3 3TuX 3TanoB B MUHPOPMALMOHHOM I10JI€ MOT'YT MOSBIATHCS COTHH M Jaxe
THICSAYM COOOLICHUNA. YMenas MAaHUIYISIIKS STUMU 3TallaMu, a TAKKe PE30HAHCOM, TPUITEepaMu 1
(GakTOpOM HOBHU3HBI B 3TOM KOHTEKCTE JalOT BO3MOXKHOCTb JOCTMraTh pE3yJbTaToB B
MH(GOPMALMOHHO BOIHE ¢ JIFOOBIM IPOTHBHUKOM.

UYro KacaeTcsi COCTaBJIEHUS CLIEHApUEB, BBIJCISAIOTCS JIB€ HanboJiee OYEBUIHbIE 3a/]auH, C
peleHust KOTOPBhIX HAUMHAETCsl MOAr0TOBKA J1I000ro Buja cueHapues. [lepBas coctouT B BeIOOpE
TUIIA UTOTOBOTO CLIEHApHUs KaK JOKyMeHTa. Bropas cocTouT B BbIOOpE METOIMKHU €r0 HalMCaHUsL.
OueBuaHO, 4TO 0CO0O€ 3HAYEHHE NPU pa3pelIeHuH Kaxa0d M3 3TUX 3a7ady OyayT UrpaTh
OIpeieNIeHHbIE B HayaJle NCCIIEI0BAaHUs €ro 1M, 3a/1a41, 0OBEKT U IIPEeIMET HCCIeI0BaTEIbCKON
JeATeNbHOCTH, BO3MOKHOCTH I'PYIIIBI TPOSKTUPOBAHUS/TIPOTHO3UPOBAHUS U JIP.

B 1ienom BeIAENAIOTCS TPU OCHOBHBIX BUJIA CLIEHAPUS, OTIMYAIOIIUXCS APYT OT ApYyra, Kak
COBOKYITHOCTBIO CBOMCTB CaMOIO TEKCTa, TaK U TEM, KAKH€ TEXHOJOTMYECKHE CPEACTBA MOTYT
OBbITh UCIOJIB30BAHBI IIPU MOJITOTOBKE CLIEHAPHUEB.

Noook~ownE

1. Cyenapuii-3cce OTIIMYAETCS OINUCATEIBHOCTBIO, JIETalM3alMeld, WHOT/Ia
JlaKe OTCYTCTBHUEM YETKOM JIOTMKH MOoBecTBOBaHHS. OH MOXXET ObITh BEChbMa M BEChbMa
00BEMHBIM.

2. Ananumuueckuii cyenapuii OTIIMYACTCS CTPOTUM CTUJIEM, HAJTMYHUEM YETKO

OHpC,Z[GJ'ICHHOfI JIOTUKM H3J10XKeHusd. Yaiie Bcero HaxoIuT BbIPpAKCHUC B BUJC CIIPABKU
OTHOCUTCIIbHO OCHOBHBIX dKTOPOB, IPUYNHHO-CJICACTBCHHBIX CBsI3EH U Aap.
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3. I'pagpuueckuii cyenapuii. OTINYACTCS OT MEPBBIX JBYX THIIOB CIICHAPUEB
TEM, YTO B €ro paMKax HaxoJAT aKTUBHOC NPHUMCHCHHE COOBITHHHBIC CETH,
KOJIMYECTBEHHBIC METO/IbI, THAarpaMMbl, TpaduKu U JIp.
[TomuMo 3TOrO, CYIIECTBYET M HMHas KiaccH(UKAIMs BHIOB clicHapueB. B ee pamkax
BbIIENsIIOTCs ToruckoBast (1) u HopMaTuBHas (2) pa3HOBUIHOCTH CIICHAPHUEB.
B 1enom, ciieHapuu CTpOSITCS B JIOTHKE OJHOW M3 JBYX IPEACTABICHHBIX Ha PUCYHKE 3
aJIbTEPHATHB.

CI.IeHaPHOE niaHKHpoBaHWe

or
«obnekTa»
BapnaHTbi NocTpoeHns
or
«npouecca»

Pucynok 3 — BapuaHTBI IOCTPOEHUsI CHEHAPHUS
Figure 3 — Options for building a scenario

Kpome Toro, TtepMuHONOTHMYECKass CHCTEeMa METOJA TOJI Ha3BaHHUEM «CIEHApHOE
MPOEKTUPOBAHUE)» BKIIOUAET B CE0S HEKOTOPOE KOJIMYECTBO TIOHATHH, K YHUCIY KOTOPBIX
OTHOCSITCSL  «IPEACKa3yeMOCTh» W  «HEOIMPEACICHHOCTb», «BPEMEHHOW  JHAma3oHy.
OOCTOSTENILCTBOM, OMPESIUBIIUM TaKYH) KAaTeTOPHAIBHYIO CTPYKTYPY, SBISETCS TO, 4YTO
MOJIMTHKA KaK BHUJI JEATEIPHOCTH OTIMYACTCS HAIWYHMEM B KpailHEH CTeneHW HEOUYeBHIHOU
CTPYKTYPBHI.

B mo0oM ciydyae Henb3s He YUYUTHIBATh TOTO BAXXHEHIIIETO OOCTOSTEIHCTBA, YTO aHAIHM3
MEPCIIEKTUB PA3BUTHS CIIO)KHOOPTaHM30BAHHBIX CHCTEM MOJKET TMPEACTaBIAThCS KpaiiHe
3aTpyJHUTENbHBIM B Cllydae, €CJId B KauecTBE OTIPAaBHOM TOYKH JJIsi AHAJTUTHYECKOTO
paccyxaeHus OyqyT MCHOJBb30BaHbl TOJIKO JIMIIb OTAENbHBIE 3JEMEHTHI CHUCTEMBI, 0e3 ydera
BechMa OOIMMPHOTO HAaObOpa (PaKTOPOB, OMPEACTSAIONINX XapAKTEeP PA3BUTHUS CHUCTEMBI B IICJIOM.
Takum oOpazom, oJHON W3 HambOOJee BAKHBIX 33/1a4 MPOTHO3HOM JEATEIHHOCTH OYIET MOUCK
ONTUMAJILHOU (POPMYIIBI, OTIHMCHIBAIOIIEH XapaKTep B3aUMOCBS3€il BHYTPU CHUCTEMBI B IIEJIOM, a
TaKke OOLIMX JJI BCEX €€ DIIEMEHTOB MMIIEPAaTUBOB pa3BUTHS. BmecTe ¢ TeM Henb3sl Takxke
yIyCKaTh U3 MOJIsl 3peHus npoOsieMy BblWIeHEHUsT HanOoJiee 3HAUMMBIX «CyOBEKTOBY U3 001Iei
COBOKYITHOCTH COCTABJIAIOIIUX CUCTEMY JIEMEHTOB.

Ha npumepe curyanuu Bokpyr CBO 11Ba onucaHHBIX Ha PUCYHKE 3 TPOTUBOIIOJIOKHBIX
M0/IX0/1a TIO3BOJISIOT OPACCYXKIaTh O TOM, KaK MOTJia Obl pa3BUBATHCS WM PEAIbHO Pa3BUBAETCS
CUTYaIHsl.

Hampumep, nomneiTka MOCTpOGHUS CLEHApUS OT «IIPOLIECCa» C BBICOKOH BEpPOSITHOCTHIO
OyZeT o3HauaTh MOMBITKY OKa3aTh TOUEYHOE BO3JCHCTBHE HAa MHHUIIMATOPA JIaXKe OTIEIBHOTO
JIOKAJIbHOTO HH(POPMALIMOHHOTO IOTOKA, YTOOBI KYITUPOBATh KOHKPETHYIO Ipobiemy. Ecnu Oyner
BBIOpaHa Takas JIOTHKa Pa3BUTHSI COOBITHI, 00beM TPy10- M (MHAHCOBBIX 3aTpat OyJeT pacTH cO
CKOPOCTBIO TE€OMETPHUYECKOW IMporpeccuu. Mano Toro, Takas TaKTUKAa IUKTYeT U YHUCTO
CMBICTIOBBIE OTPAHUYCHHUS, BE/lb YUaCTHUKUA UHPOPMAIIMOHHOTO MPOTUBOOOPCTBA, HAXOSIIHECS
B MyONUYHOM TMOJIe, KpallHE HEOXOTHO MEHSIOT 3asBJICHHYIO paHee IO3HIIMI0, OCO3HaBas
OYEBUIHBIEC PEMYTALMOHHBIE PUCKHU.

Bropoii Bapmant, wnu pa3zButHe OT OOBEKTa, MOXKET TMpeANoiaraTb, HaIpUMEp,
BOCIIPUSTHE TPOTHUBOOOPCTBYIOMIEH SIUTHI KaK €IWHOTO IEJOr0 W IMOCTAaHOBKY 3a/Jadyd II0
HaHECEHHUIO € ypOoHa, HalpuMep, Ha 3JIEKTOPAIbHOM IOJIE.

BapuaHTOB Takux cTpaTeruii MO>KeT ObITh MHOXECTBO, UX KOJMYECTBO 3aBUCUT OT 00beMa
MOCTABJICHHBIX 33]1a4, UMEIOLIUXCS YelOBEYECKUX, (DMHAHCOBBIX M HMHBIX pecypcoB. OauH u3
TaKWUX BapUAHTOB MOpoOHEe OYAEeT ONTUCAH HUXKE.
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Yto kacaercs JIOTMKH IOCTPOCHMS CLIEHAPUEB, dTa JEATEIbHOCTh INOAPA3yMEBAET TPHU
Pa3HOPOJHBIX AKTUBHOCTH, MPEJCTABJICHHBIX HA PUCYHKE 4.

3TaﬂbInOCTpOEHHHCHEHaPHﬂ

Teopernueckas
Mopesnb MpaxTuueckasn

Mopaens

Ha6op
anbTepHaTMB

PucyHok 4 — Tanbl NOCTPOEHHUSI CLIEeHAPHS
Figure 4 — The stages of building a scenario

TpamuuMoHHO B TIpoliecce€ TMOCTPOEHHUS CIEHAPUEB BBIJEISIIOTCS ATalbl MOCTPOCHUS
TEOPETUUYECKON MOJIEIH, MTPAKTUYECKOW MOJIENH U 3Tan GopMHUpOBaHUs HabOpa albTepHATHB. 3a
rojibl MPAKTUKH aBTOpP MPHUIIET K BBIBOAY, YTO JUIsl TIOCTPOEHHUS TEOPETHUECKOW MOJEIH B
HauOOJIBIIEH CTENEHU MOAXOAUT CTPYKTYPHO-(YHKIIMOHAIBHBIA aHAIM3, a JUIsl MOCTPOCHUS
MIPAKTUYECKOW MOJIENN — CUCTEMHBIN aHAJIN3.

OCHOBOM TEOPETHYECKOW MOJIETH CIEHApUs MOXET OBITh JHOO0 CTPYKTypa CaMoro
MH(POPMAITMOHHOTO TOJIsA, JHOO CTPYKTypa ero (akTOIOTHYeCKONH/MH(POIOTUIECKOW OCHOBBI,
0o orepaTUBHAS CTPYKTypa ayAUTOPHUH.

PabGoTaTte co cTpykTypoil MH(}OIOA, a TakkKe ero (PaKToJIOTHIeCKON/MUGBOTOTHISCKOMN
ocHOBOI B ycimoBusix CBO kpaitHe nmpo0ieMaTHaHO — OHU Ha CETOAHSIIHHIN JCHB TepeHANPSHKEHBI
PE30HAHCHBIMH BOJIHAMU M TPUITEpPaMH, a 3HAUUT MAJIOBOCHpUUMUMBBL. Kpome Toro, aeiictBue
UX KPaTKOBPEMEHHO.

[IperennoBaTh Ha BAMSHHE Ha HWHQOPMAIIMOHHBIE PECYpPCHI, MOJAKOHTPOJIbHBIE
MIPOTUBHUKY, (paKTHUUECKU OECCMBICIEHHO — PE30HAHCHBIN MOTEHIMAI HALINX PECYPCOB, KOTOPBIN
B MHBIX YCJIOBHUSX MOT OBl 3aCTaBUTh 3allaJHbIE PECYPChI IEpEHUMATh HaIly TIOBECTKY, HA CErOTHS
SIBHO HEIOCTaTOYEH, a CAMU MHOCTPAaHHBIE PeCypCchl paboTaOT ¢ HAaMH JIMILb OT Cliydasi K cliyyaro,
Jla ¥ TO 3a4aCTYIO 110 KOHBIOHKTYPHBIM COOOPaKEHUSIM.

Orcroga HawIydllUM BapHaHTOM SIBJISETCA pabdoTa C ONEPaTUBHON CTPYKTYpoil
ayauTopuu. PelieHre qaHHOM 3a7a4M MOJApPa3yMEBAET MOMCK CaMOW 3TOW ayUTOpUU. MeTo bl
MOUCKA W W3Y4YCHHs] TAKOBbIX ayAWTOPWi, B IL€JOM, H3BECTHBl, U MOTYT HUMETh JHOO
COLIMOJIOTHYECKYI0, JTMOO AIKCHEPTHYIO, JUOO OINEpPaTHBHYIO OCHOBY, JMOO OCHOBBIBATHCSA Ha
OCYILIECTBJICHUH KaKuX-IM00 MHBIX JeiicTBUil. PackppiBaTh MX Ha CTpaHUIAX JAAHHOW pabOThHI
W3JIHILIHE.

VYuuThiBas CTOSILIKE HA CErOJIHA NE€pel HaMU 3aJaud MO MOMCKY UHCTPYMEHTOB BIIMSIHUS
Ha WH(OPMAIIMOHHBIE TMOJIA, B TOM YHCIIE, TaK HAa3bIBAEMBIX «HEJIPY)KECTBEHHBIX» I'OCYAapCTB,
MPEKPACHBIM BapHaHTOM pa3BUTHUS COOBITHII Moria Obl cTraTh paboTa € POCCHICKUMU
n30uparensiMu, To ecTh rpaxaanaMu PO u ux O1u3KUMU, IPOKUBAIOIIUME 3a pyOexom. TakoBbie
CHUCKU H30upaTenell CylmIeCTBYIOT, U OTAEIbHO B3ATHIM 3apyOeHBbIM M30MpaTeIbHBIA OKPYT
3aKpeIIeH 3a MHOIMMHU enyratamu ['ocynapctennoi Jymer ®C POD.

JlocTaTouHo cka3aTh, yTO B cooTBeTCTBUE C ouleHkamu [I1K P®, no cocTosiHMIO Ha J1eTO
TEKyIIero Trofa, 3a pyoexom mpoxuBano cBeime 2 000 000 rpaxnman P®, obmamaromux
n3buparensHeiM mpaBoM [4]. Ilnmroc k 3TOMy — 4ieHBl MX ceMell, He OONajaroIfe TaKOBBIM
npaBoM. UTo 310 03HavaeT Ha npakTtuke? B 2016 roxy B Toii ke FOpmane, Hanpumep, oOmuHa
rpaxjaad PO coctasisina okosno 40000 yenosek. Emie Oosiee kpymHbIe OOMIMHBI MPOXKUBAIN U
MPOKUBAIOT B ropoAax ['epmanun u 1pyrux crpan EBpocorosa.

Bce a1y nmonu — MOMIHEHIUI pecype BIMSIHES, KaK Ha COCTOSHUE WH(DOPMAIMOHHOTO
MOJIsl, TAK U Ha PEAIbHYIO MOJIUTHKY, TPUYEM 3a4acTyl0 OHHM MPOKHUBAIOT KOMIAKTHO, UMEIOT
CXOJHBIE 3a00ThI, UHTEPECHI, MPOOIEMBI U JIp.
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EctecTBenHo, onpeneneHHas paboTa ¢ 3TUMH JIFOJbMH OPraHHU30BaHa MO JIMHUHU ITOCOJIbCTB
U JIUIIPEACTaBUTENBCTB, a MoJiHble X crucku Gopmupyrores LIUK PO coBmectHo ¢ MU lom.
Kakoii kanan paboTbl ¢ HUMU OyAeT MPaBUIIBHO BBHIOPATh B TOM MIJIM MHOM CUTYallUU — 3TO BOIIPOC
OTIENbHBIN, HO, BEPOSITHEE BCETO, OH JOJDKEH ObITh HE(OpPMaTbHBIM M HUKAK HE CBSA3aHHBIM C
opuIMaAITEHBIME BIACTIMU PD 1 ee nuriomMaramu.

CoOCTBEHHO, COCTAaBUB JAaHHYIO CE€Th, MBI M TOJYy4aeM TEOPETUUYECKYI0 MOJEIb
yrpasiieHus: UHPOpMalMOHHBIM TojieM. [Tpuuem 310 Moxker ObiTh MHGoNone Poccun, apyrux
CTpaH, MOJUTHKOB, MOJUTUYECKUX 3JIUT — B 3aBUCHUMOCTH OT IIOCTaBJICHHOH 3ajayu, KOTopas
COBCEM HEO00SI3aTENIbHO JI0JIKHA ObITh SKCTPEMAJILHOM.

Uro kacaeTcst MpakTUYECKOM MOIEIH, TOCTPOCHHOI Ha OCHOBE CUCTEMHOTI'O MOJX0/1a, OHA
«HAKJIAJbIBAECTCA» HA IMOJYYEHHYI0 TEOPETHYECKYI0 MOJEIb B BUJE CIEAYIOIIET0 MEXaHU3Ma,
chopMyIUPOBAHHOTO Ha OCHOBE TeopeTnueckux pazpadborok T. [Tapconca [5], 1. Ucrona [6] uT.
Anmmonpna [7]:

1) cucTeMe Juisi Hadajia paboTel TpeOyeTcs UMITYIIbC UITH PECYPC;

2) cucTema 00J1aJaeT MHOKECTBOM TOUYCK BXO/Ia;

3) B OCHOBE CHCTEMBI JIOKUT MEXaHHU3M MEepPepadOTKU TOTYICHHBIX
HUMITYJIECOB WJIH PECYPCOB;

4) MEXaHW3M W3 1.3  TMoJpa3yMeBacT HaJIWYHE aJITOPHUTMA
(YHKIIMOHUPOBAHUS;

5) cHCTeMa 00JIaaeT MHOKECTBOM TOUYEK BBIXOJIA;

6) CHCTEMa UMEET MpaBuiia paboOThI ¢ 0OPATHOM CBS3BIO.

CoOCTBEHHO, MPAKTHYECKast MOJIENTb — 3TO WH(OPMAITHS O TOM, KaK BBITJISIAT KXKIBIN U3
3THX ITYHKTOB B CJTydae ¢ KOHKPETHOW CUCTEMOW. B Harem cirydae TaKOBBIMH CHCTEMaMH OyIyT
KOHKpeTHBIe OOIIMHBI: BOKpYr ["'amOypra, Hanpumep, win [lapixka.

Bce uTo HY)KHO cenatb — 3TO OMPEENUTHCSA CO BCEMU STUMH MapaMeTpaMy U 3allyCTUTh
B COOTBETCTBHH C MTOJIYYCHHOW HH(pOpMAITHEl TporpaMMy MepoTipusiTuid. Pasnuiia B mporpamMmmax,
aJpECOBAHHBIX ayIUTOPHUSAM Pa3HBIX Mpoduiei, u OyaeT sIBIATH CO00M HAOOP TeX aNbTEPHATHB,
KOTOpbIe HE0OOXOIUMO HAWTH Ha TPETHEM dTalle OCTPOEHHUS CIICHApUS.

Crnenylomum miaroMm CTaHOBUTCS CO3JaHHe Il BBIOpPAHHBIX ayJUTOpU HaOOpOB
MH(OPMALIMOHHBIX TIOBOJIOB, KOTOPbIE, 4YTOOBI JOOUTHCS HCKOMOIO pe3ylbTaTa, JO0JKHBI
MOBTOPATBCA 3-5 pa3 u OTBeyaTh MUHUMYM OJHOMY — MAaKCHMYM TpeM M3 CJEIYIOIIUX
TpeOOBaHUM:

1) B HHUX MOXET COJAEpKaTbCcs MpPUBSI3KA K BHEIIHUM 3HAKOBBIM
COOBITHSIM U JlaTaM;

2) B HUX MOJKET COJIEP)KaThCs MPUBS3KAa K BHYTPEHHUM COOBITHSIM U
JaTaM;

3) OHM  JIOJDKHBI  COJIEp>KaTh MOTEHUWAN JUIS  TBOPYECKOTO
nepeocMbiciienus HaBsizanHoi CMU moBecTky;

4) B HUX MOXET COJIEPKaThCs MPUBSI3KA K TOBECTKE, aKTyalbHOU AJIst
TEX WM UHBIX CJIOEB HACEIICHUS;

5) OHM MOTYT yYHUTBIBATh MOBECTKY PA3HOTO poOJia YIPABISIOMIUX U
MIPOCTO BIIMATENIBHBIX CYyOBEKTOB;

6) OHM MOTYT TMpHU3BIBaTh AyIUTOPHIO OPHUEHTHPOBATHCS HA

HEOOXOIMMOCTh pealu3alud JUO00 COOCTBEHHBIX, JUOO TPYNIOBBIX, JTHOO
KOPHOPaTHUBHBIX HHTEPECOB.
3akaouyenue. Takum o0pa3oMm, coBpemeHHass Poccus, 00namas MONOXKHUTENbHBIM H
OTpUIIATENILHBIM HUCTOPUYECKUM OIBITOM BeleHUs HWHGOPMAIMOHHOTO MPOTHBOOOPCTBA,
(akTUYeCKH B OJMHOYKY MPOTHUBOCTOS Koanumuud u3 50 rocymapcTs, MpOaHAIM3HPOBAB CBOM
COOCTBEHHBII OMBIT, OTBIT TPOTUBHUKA M HCIIOIB3ysl THOKHE YIIPABICHUYECKHE U aHATUTUYECKHE
TEXHOJIOTUH, B COCTOSIHUU JOOMBAThCSA ycrmexa B Jelie BeACHUS HH(POPMAIIMOHHOW BOIHEI,
MpHUOIIKast TEM CaMbIM MOMEHT CBOETO MOJUTHYECKOTO TOPIKECTBA.
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ITapTuitHo-nosmTHYeckas Tpanchopmanus
IIOJTMTUYECKHUE HAVKH | cepoun Ha pydexe XX-XXI| BB.: ucropuieckuii
POLITICAL SCIENCE ACIIEKT

Hayunas cmamws | Original article

The party-political transformation of serbia at

VK 32.324 the turn of the XX-XXI centuries: a historical
https://doi.org/10.37493/2307-910X.2024.2.19 aspect

Cesepo-Kasxasckuit ghedepanvuutii ynusepcumem, 2. Cmaspononn, Poccus, artyomzaytcev@yandex.ru /
North-Caucasus Federal University, Stavropol, Russia, artyomzaytcev@yandex.ru

Annomayua. Jlannas cmames  uccieoyem — npoyecc — NAPMUUHO-NOIUMUYECKOL
mpancgopmayuu 6 Cepouu na pybexce XX-XXI| gexos ¢ ucmopuuecxoui nepcnexkmugwl. A6mopwi
AHATUZUPYIOM OCHOBHblEe dmansl pazeumus noaumudecko cucmemsl Cepbuu, HAUUHAs ¢ KOHYA
XX 6exka u 0o Hacmosuwezco epemenu. B cmamve nodpoono paccmampusaromcsi (haxkmopui,
Komopbie nogausnu Ha mpancgopmayuro nonumudeckou cucmemsl Cepouu. Ocoboe enumanue
yoensemcs ucmopudeckum coodvimusam, makum kax pacnao Coyuanucmudeckou PedepamugHoii
Pecnybnuxu FO2ocnasuu, eotina na bankanax u nociedyowas noaumudeckas HecmaouibHOCmb 8
pezuone. A8Mopvl AHATUBUPYIOM PONb PA3IUYHLIX NOJUMUYECKUX NAPMULL U OBUNCEHUL 8 IMOM
npoyecce, a makdce ux luUsAHUe HA Qopmuposanue HOBoU noaumuyeckou cucmemvl. Ilomumo
9M0O20, PACCMAMPUBAIOMCA  U3MeHeHUss 6 noaumuyeckou Kyaomype Cepbuu, Komopule
conposodicoany npoyecc mpaucgopmayuu. Aemopel odpawjaom 6HUMAHUE HA UMEHeHue
npeonoumeHull u yeHHocmet uzoupameneu, a maxkxce Ha poiv CMHU u coyuanvuvlx cemeul 6
Gopmuposanuu obuecmeenno2o MHenus. B 3axnouenue, asmopsl 0enaiom bleo0bl 0 MOM, 4mo
napmutino-noaumuyeckas mpauncgopmayusi Cepouu na pyoesce XX-XXI 6exos ovina cnosichvim u
MHO202PAHHBIM  NPOYECCOM, KOMOpPbILL Obll CONPANCEH ¢ UCMOPUYECKUMU COOLIMUAMU U
usMeHeHusAMU 6 noaumuyeckou Kyromype. OHU makdce YKa3vl8aom HA HeoOX0OUMOCHb
OabHeUWUX UCCIe008aHUll 8 IMOU 00ACmU U 803MOJHCHbIE NOCIe0CMEUs Ol NOAUMUYECKOU
cucmemor Cepbuu 8 6yoyuem.

KiroueBbie ciaoBa: CepOusi, mapTHHHO-TIOIUTHYECKAs TpaHChOpMAIUs, UCTOPUUECKHUM
aCIeKT, MOJUTHYECKasi CUCTEMA, MOJIMTUUYECKHE MapTUH, IOJUTHYECKas KYIbTypa

s umtupoBanus: 3aiiyes A. U. [lapmuiino-nonumuyeckas mpancgopmayus cepouu
Ha pybexce XX-XXI 66.: ucmopuueckuii acnexkm // Coepemennas nayka u unnosayuu. 2024. No

2 (46). C. 184-195. https://doi.org/10.37493/2307-910X.2024.2.19

Abstract. This article examines the process of party-political transformation in Serbia at
the turn of the XX-XXI centuries from a historical perspective. The authors analyze the main stages
of the development of the Serbian political system, starting from the end of the 20th century and
up to the present. The article examines in detail the factors that influenced the transformation of
Serbia's political system. Special attention is paid to historical events such as the collapse of the
Socialist Federal Republic of Yugoslavia, the war in the Balkans and the subsequent political
instability in the region. The authors analyze the role of various political parties and movements
in this process, as well as their influence on the formation of a new political system. In addition,
the changes in the political culture of Serbia that accompanied the transformation process are
considered. The authors draw attention to the changing preferences and values of voters, as well
as the role of the media and social networks in shaping public opinion. In conclusion, the authors
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conclude that the party-political transformation of Serbia at the turn of the XX-XXI centuries was
a complex and multifaceted process that was associated with historical events and changes in
political culture. They also point to the need for further research in this area and possible
implications for Serbia's political system in the future.

Keywords: Serbia, party-political transformation, historical aspect, political system,
political parties, political culture

For citation: Zaitsev Al. The party-political transformation of Serbia at the turn of the XX-
XXI centuries: a historical aspect. Modern Science and Innovations. 2024;2(46):184-195.
https://doi.org/10.37493/2307-910X.2024.2.19

Introduction. At the turn of the 20th and 21st centuries, Serbia experienced significant
transformations in the political sphere, largely determined by its party dynamics. The historical
context of this process is important for understanding the modern political reality of the country.
In this article we will look at the evolution of the Serbian party system over two centuries, starting
from key historical events and trends that shaped its modern appearance.

The problems of the genesis and development of the modern Yugoslav crisis have been
studied by domestic and foreign researchers, but most of the works have a political science and
journalistic orientation. However, the post-conflict development of the region throughout the
2000s remains poorly studied, both in Russia and abroad. More serious studies are of a narrow
country nature, focusing on the political development of individual republics, such as Croatia,
Serbia, Bosnia and Herzegovina, Montenegro. Thus, research into the genesis and development of
the modern Yugoslav crisis continues, and different points of view and approaches are presented
in the scientific literature. It is important to continue to analyze events and processes in the region
to better understand and solve problems associated with it. Serbia faced challenges on the way to
integration into European structures, which was reflected in the party and political scene of the
country. Political parties were forced to adapt to new requirements and standards imposed on
candidate countries for membership of the European Union. One of the key topics of research is
the analysis of the role of parties in the formation of the political system of Serbia. Political parties
have played and continue to play an important role in determining the course of the country's
development and developing strategies to solve internal and external problems. With the collapse
of Yugoslavia, a new party system emerged in Serbia, characterized by plurality and
fragmentation. The Communist Party was dissolved and replaced by a heterogeneous group of
democratic, nationalist and socialist organizations. The democratic opposition, united in the
Democratic Party of Serbia (DSS), achieved power in the 1990 elections. However, President
Slobodan Milosevic, who formed the Socialist Party of Serbia (SPS), soon concentrated power in
his own hands. During Milosevic's reign, Serbia experienced wars in Croatia and Bosnia and
Herzegovina, which led to international isolation and economic crisis. The Kosovo War broke out
in 1998, leading to NATO bombing and the ouster of Milosevic as president in 2000. After the
overthrow of Milosevic, a period of democratic reforms and integration with the West began in
Serbia. The democratic opposition formed a coalition government and adopted a new constitution
that enshrined fundamental rights and freedoms. Serbia became a candidate for membership in the
European Union and joined NATQ's Partnership for Peace program.

Materials and research methods. Methodology includes methods such as:

1. Interpretation and analysis of historical sources: research of official documents,
publications, statistical data, memoirs and other documents related to the history of party and
political life in Serbia.

2. Contextual analysis: consideration of events, trends and problems in the historical
context of Serbia at the turn of the 20th-21st centuries.

3. Comparative method: comparison of various political parties and movements, their
strategies, ideologies and influence on public life in Serbia.
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4. Historiographical analysis: review of existing studies, theories and approaches to the study
of the party system in Serbia and their critical analysis.

5. Empirical analysis: use of statistics, surveys, interviews and other empirical methods to
analyze changes and trends in party politics in Serbia.

6. Use of qualitative and quantitative research methods: including analysis of qualitative data
(texts, documents) and quantitative data (statistics, numerical indicators).

7. Historical synthesis: bringing together the information received into a general picture of
the development of the party-political system of Serbia at the turn of two centuries.

Works of domestic researchers such as B.A. Shmelev and others, consider the historical
roots of the crisis and the problems of Yugoslav statehood and the economy that led to the conflict.
Certain aspects of the crisis were analyzed in the works of M.S. Kashuby, N.V. Vasilyeva, E.Yu.
Guskova, B.A. Shmeleva, S.A. Romanenko, V.V. Chebana, M.Yu. Martynov and others [7]. The
literature also widely analyzes the problem of external factors that influenced the deepening of the
Yugoslav crisis and especially the Bosnian crisis.

The complexity of the topic and the broad chronological scope of the study, as well as the
ambiguity of assessments of the causes of the collapse of the SFRY and the Yugoslav crisis,
created the need to use a large number of sources and a significant amount of scientific literature.
The historiography of this issue is important for analyzing the formation of new relations between
the former republics of the SFRY. The historiography of this topic is an important tool for
analyzing the formation of new relations between the former republics of the SFRY. The processes
taking place in the post-Yugoslav space are of keen interest to historians and publicists. There is a
wide range of points of view on the causes of the crisis, the responsibility of the parties to the
conflict, the methods and results of a peaceful settlement, and the opinions of specialists on the
same problem almost always contradict each other. The works of domestic specialists such as K,
Yu. A. Pisarev and Kulikova N.V. [2].

They examine the historical roots of the crisis and the problems of Yugoslav statehood and
economics that led to the uncontrollable conflict.

In the works of A.S. Botyanovsky, V.N. Vinogradova, V.K. Volkova, A.V. Fenenko Volkov
V.K. The tragedy of Yugoslavia and others examines the steps of the international community, the
UN, the European Union and the Conference on Security and Cooperation in Europe to resolve
the conflict. A comprehensive and objective study of the political space of the modern post-
Yugoslav region, as well as the study of the problems of Yugoslav federalism, was also
comprehensively studied in the works of E.G. Ponomareva [10]. The monograph by E. G.
Ponomareva is the only representative of Russian science dedicated to the transformation of the
post-Yugoslav political space. This study introduces the reader to a political science analysis of
the connection between the historical heritage of the Balkan peoples, modernization processes and
existing problems of transformation of the political and party system. In the works of most Russian
researchers, such as E.Yu. Glushko [3] carried out an in-depth analysis of the features of the ethnic
structure and political problems of the Balkan region during the years of the SFRY.

Domestic scientific literature also contains a significant number of works touching on the
internal causes and problems of the collapse of the SFRY. Works of S.A. Romanenko, A.A.
Yazkova and P. Kandel [12] are based on an integrated approach to the study of the causes of the
collapse of Yugoslavia, paying special attention to political, economic and ethno-confessional
factors.

However, the works of Western researchers, especially American ones, are often biased.
Western historiography and media materials often place the blame for conflicts solely on the
Serbian side, justifying this with the historical “aggressive essence” of Serbian nationalism.
Research by American scientists such as F. Friedman, R. Remington, J. Allcock and M. Glennie
[17] relies mainly on materials from the Western press, which only increases their bias.

Currently, after the change of regimes in many republics of the former SFRY and gradual
democratization, there is a certain turn from a one-sided interpretation of events to the presentation
of the positions of all conflicting parties. The work of researcher of the Yugoslav conflict Sabrina
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P. Ramet deserves special attention [26], which, despite bias in judgment, still tries to consider all
aspects of the reasons for the collapse of the SFRY and explores the positions of various parties to
the conflict. An example of a comprehensive study of the situation in the region is the monograph
of the American researcher R. Kaplan [25]. which examines the Yugoslav crisis through the prism
of the historical development of the Balkan peoples and presents it as a result of the systemic crisis
of the Yugoslav state itself and the inability of regional ethnic elites to make concessions in order
to preserve peace and stability.

The study and analysis of the party-political transformation of Serbia at the turn of the 20th-
21st centuries is a complex and multifaceted task that requires turning to general theoretical
developments in the field of political systems. In the works of such authors as K. von Boime, R.
Dahl, S. Lipset, V. Merkel, G. O'Donnell, A. Aslund, K. Offe, D. Powell, L. Pye, D. Rustow, F.B.
Ryuta, A. Touraine, S. Huntington, S. Eisenstadt, considerable attention is paid to the main
problems of political science, theory and philosophy of politics.

Regarding research in the field of typology of party systems, the work of the Italian political
scientist G. Sartori [12] and his classification of seven types of party systems occupy a special
place. Important in this work is the analysis of the characteristics of various party systems, such
as systems with a dominant party, an atomized party system, a system of extreme pluralism, as
well as the concept of “coalition and blackmail potential”.

Despite the significant contribution of foreign authors to the study of political systems, it is
also necessary to note the importance of the work of domestic researchers in this field. The works
of K. S. Gadzhiev, T. A. Alekseeva, A. I. Solovyov [6] made a significant contribution to the study
of general problems of political science and political systems.

The development of integration processes in Europe and the transformation of the internal
political situation in Eastern European states were studied in the works of scientists from the
Institute of Europe of the Russian Academy of Sciences, such as Yu.S. Borko and V.G.
Shemyatenkova Collective monographs devoted to this issue, such as “Power - society - reforms:
Central and South-Eastern Europe. Second half of the 20th century [1] “History of anti-communist
revolutions of the late 20th century: Central and South-Eastern Europe” History of anti-communist
revolutions of the late 20th century: [13], as well as a collection of articles by the Center for
Scientific Information Research of Global and Regional Problems of the INION RAS “Political
leaders and reform strategies in Eastern Europe” is an important contribution to this study™ [9].

The role of international organizations, in particular the European Union, in resolving the
Yugoslav crisis has been examined in detail in domestic science. Work by E. Yu. Guskova
“History of the Yugoslav crisis (1990 - 2000)” [4] and her publications concerning Serbian issues
and US, Russian and EU activities in the Balkans are significant studies in the field. Works by
V.K. Volkov and K.V. Nikiforov [8]. Between also focuses on the origins of the crisis and collapse
of Yugoslavia, the role of the international community in resolving the situation and the formation
of a new Serbian statehood.

Serbia's choice of a European perspective, its implementation and Russia's role in this
process are discussed in the works of S. Romanenko, A. Ulunyan and P. Kandel [7]. Of particular
value is the candidate's dissertation of V.S. Glushko, which highlights the direct role of the
European Union in resolving the Yugoslav crisis.

Research by European authors, such as J. Gow [18], concerning the anti-crisis policy of the
EU and the international community in the 90s of the 20th century, represents a significant
contribution to this area. The authors consider the main reasons for the failure of EU peace
initiatives in the former Yugoslavia to be the lack of unity of European leaders and the lack of
support for peace initiatives from the United States. It is also very important to note the
contribution of scientists from the former Yugoslavia, such as Deian Jovic [19], to the study of
this issue. Their research allows us to more adequately assess the transformation of the political
system of Serbia at the turn of the 20th - 21st centuries in connection with the political processes
in the Socialist Federal Republic of Yugoslavia in the 80s and early 90s of the 20th century.
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Research on the party-political transformation of Serbia at the turn of the 20th-21st centuries
is not limited to the works of Serbian scientists at the present stage of research. The study "Party
Politics and the Party System" by Vladimir Goati is dedicated to the broader process of
democratization in Serbia after the rule of Milosevic, with an emphasis on the role of political
parties in this transformation. It examines the challenges that parties face in adapting to new
political conditions, as well as the impact of party politics on democratic consolidation [24].

The work is entitled "Parties and the Serbian Party System and European Integration™ by
Slavisa Orlovi¢ - This study examines the transformation of the party system in Serbia, in
particular the transition from the dominant one-party system under former President Slobodan
Milosevic to a more competitive multi-party system. It analyzes the factors that contributed to this
transformation and its implications for democratic governance [28]. Article “Party identification
in Srbia during the period 1990—2020. Godine" from the author Miroslav Peris§i¢ explores the
history of transformations of the party system in Serbia. The author analyzes the influence of the
party system and its changes on the political life of Serbia. The article is of interest to researchers
of politics and history of the country [23].

In the book “Tradition and Transformation. Historical heritage and national identities in
Serbia in the 20th century - III” Dr. Mom¢ila Mitrovi¢ analyzes the historical heritage and national
identities in Serbia in the 20th century. The author explores issues of cultural heritage and the
formation of identities of the modern Serbian nation [14].

The book "Politicki identitet Srbije u globalnom i regionalnom kontekstu" was published by
Prof. dr. Vesna Knezevi¢-Predi¢ and is a collection of articles devoted to the political identity of
Serbia in a global and regional context. The book will be of interest to policy researchers, as well
as anyone interested in contemporary challenges and trends in Serbian politics [25]. The works of
Serbian researchers provide a valuable comparative perspective on the party-political
transformation of Serbia. They complement the European and domestic discourse on this issue,
expanding the understanding of the historical and political context, as well as the influence of
external factors on the political development of Serbia. The works of European, domestic and
American researchers taken together provide a comprehensive understanding of the complexity
and nuances of this historically significant process.

At the turn of the 20th and 21st centuries, significant changes took place in the political life
of Serbia, which influenced its party and political transformation. Researchers are studying the
genesis and development of the modern Yugoslav crisis, which has become the subject of attention
of both domestic and foreign experts. However, the main attention in research is paid to the
political science and journalistic aspects of the problem.  The post-conflict development of the
region throughout the 2000s remains little studied both within the country and outside its borders.
Despite this, some serious research has focused on the political development of Croatia, Serbia,
Bosnia and Herzegovina, and Montenegro. The complexity of the topic, the broad chronological
scope of the study, as well as the ambiguity of assessments of the causes of the collapse of the
SFRY and the Yugoslav crisis require the involvement of a large number of sources and scientific
literature.

The historiography of the modern process of normalization of relations between the former
republics of the SFRY leaves many questions. When analyzing the formation of new relations, it
is necessary to take into account the problem of the collapse of Yugoslavia. Historians and
publicists show a keen interest in the processes taking place in the post-Yugoslav space.

The diversity of points of view on the causes of the crisis, the responsibility of the parties to
the conflict, and methods of peaceful resolution makes the topic even more relevant. Experts'
opinions on these issues often differ, reflecting the complexity and multifaceted nature of the
problem. Important for research are the works of famous domestic researchers, such as V. N.
Vinogradov, V. K. Volkov, V. Klimenko, N. V. Kulikova, I. I. Leshilovskaya, Yu. A. Pisarev, L.
V. Tyagunenko, A. A. Yazkova, B. A. Shmelev [2]. They examine the historical roots of the crisis
and make an important contribution to understanding the complex processes taking place in the
region.
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Serbia, as one of the key countries of the former Yugoslavia, faced serious challenges on the
way to political stability and economic development. After the collapse of the SFRY and the
Yugoslav crisis, the country faced the task of transitioning to democratic principles and integration
into European structures. Research on the party-political transformation of Serbia at the turn of the
20th-21st centuries allows us to better understand the dynamics of changes in the political life of
the country and its role in regional and world politics. Analysis of the development of political
parties opens up new horizons for research and understanding of the complex processes taking
place in modern Serbia. Summarizing the above works and studies, we can conclude that it is
difficult to study the party-political transformation of Serbia at the turn of the 20th-21st centuries.
This process requires taking into account general theoretical developments in the field of political
systems, analysis of the historical heritage and the relationship with political processes within the
SFRY. The works of domestic and foreign researchers, as well as the work of scientists from the
former Yugoslavia, are an important basis for a deeper understanding of this problem. The party-
political transformation of Serbia at the turn of the 20th-21st centuries was a complex and
multifaceted process. Political parties sought to adapt to new realities and changes in society.
Different ideologies and approaches competed for influence and voter support.

The post-conflict transformation of Serbia was a complex and multifaceted process,
influenced by both internal and external factors. The country has come a long way from
international isolation to a candidate for the European Union. However, modern Serbia continues
to face a number of political and economic challenges, including divisions along ethnic lines,
questions of historical memory and tensions with Kosovo. Serbia's role in the regional context also
remains uncertain as the country seeks to balance relations with the West and Russia.

Thus, the party-political transformation of Serbia at the turn of the 20th-21st centuries is an
interesting and relevant topic for research, which requires further study and analysis. The
interaction and relationship of political parties with society and government structures play an
important role in the formation of the political culture and stability of the country.

The study of the famous expert on international terrorism Bodanski [16] analyzed the
progress of the conflict resolution in Bosnia and Herzegovina, showing the initial bias of decisions
made by international organizations. An extensive analysis of the Islamic aspect is given. The
author warns that the intervention of international troops in BiH poses a threat, including to the
West itself. Questions about the mythologization of the Yugoslav crisis are increasingly being
raised in Western media and scientific literature. However, usually. There are many cases where
Western journalists who read the “Serbian legend” and spoke about one-sided coverage of events
in the Balkans fell into disgrace. The positions of the Italian historian M. Paretti [20] and the
Canadian journalist S. Taylor stand out against the background of the prevailing opinion in
European and American society on the issues of the collapse of Yugoslavia and the vulnerability
of one side to ethnic cleansing in the Balkans. In particular, M. Paretti, based on facts, accuses the
Western powers of “deliberate inaction” in the process of the collapse of the SFRY. Studying the
roots of the problem and the reasons for the collapse of the SFRY/, one cannot ignore a whole layer
of research in the literature of Yugoslavia on the path of both the introduction of the mass market
and the development of authoritarian socialism (D. Voinich, 3 Pjanic, N. Korosic, G. Nikic, K.
Strahinich, B. Horvath [29]). National problems, which prevailed throughout the history of
Yugoslavia, have repeatedly been the subject of study by Yugoslav scientists Causes. The works
of I. Banac, S. Terezic, and R. Petrovich are devoted to the collapse of the SFRY and the national
question in Yugoslavia [15]. The problem of nationalism is considered mainly in the works of A.
Pakovic, D. Pantic, D. Janich [22]. The political crisis in Yugoslavia, the transformation of the
country's political system and Yugoslav federalism in general are devoted to the works of D. Jovic,
S. Samardzic, M. Djordjevic, A. Fir [18]. Here, as in Russia, there are a number of complex
positions on the question of possible ways to change the status of Yugoslavia, as well as the need
for its preservation. In the Slavic space there was a difference in “ideas” regarding the role of
external and internal things. Proponents of the concept of the decisive role of external factors are

Issue No. 2, 2024 189



CoBpemeHHasn HayKa 1 nHHoBaumu. 2024. Ne 2 (46)

mainly Serbian researchers. Let us note the main monograph by V. Djuretic, as well as the works
of M. Ekmeci¢, P. Jaksi¢, M. Jovanovic, I. Markovi¢ [5]. Some aspects of Western anti-Crisis
technologies and national interests are presented in the studies of I. Minin and M. Tsrnoborniya.
[20].

Research results and their discussion. Researchers increasingly emphasize the need for a
careful study of ethnopolitical processes in Yugoslavia, as they had a significant impact on the
course and results of the conflict. Understanding the historical roots and motivations of different
ethnic groups helps develop effective strategies to resolve conflict and build peaceful coexistence.
One of the key aspects of Yugoslavia's post-conflict development is the process of national
reconciliation and cooperation between different ethnic groups. This process requires not only
political will and effort on the part of leaders, but also the active participation of public
organizations, media, educational institutions and international partners. Of particular importance
is the interaction of political parties and public organizations in the process of post-conflict
development. The participation of civil society in dialogue, peace initiatives and projects to
promote national reconciliation plays an important role in creating the conditions for sustainable
peace and justice. Partnerships with international organizations and states are also a key element
of successful post-conflict development. Support from the international community helps build
trust between parties to conflict, ensure respect for human rights and promote economic and social
recovery.

Conclusion. Thus, research on the party-political transformation of Serbia and other
countries of the former Yugoslavia plays an important role in understanding the complex processes
of post-conflict development in the region. Active interaction between political parties, public
organizations, international partners and civil society contributes to strengthening peace, stability
and prosperity in the Balkans. Special attention is paid to the economic recovery and development
of the region. To ensure sustainable development, it is necessary to overcome the consequences of
war destruction, create a favorable investment climate, promote the development of small and
medium-sized businesses, and introduce innovative technologies.

An important aspect of post-conflict development is also the restoration of the legal order
and institutional mechanisms. This includes reforms in the fields of justice, law enforcement,
administration and local government.

The role of the international community in supporting the post-conflict development of
Yugoslavia is also extremely important. This includes financial assistance, expert support for
reforms, participation in peacekeeping operations and assistance in the process of integration of
countries in the region into European and world structures. In the context of studying the post-
conflict development of Yugoslavia, significant attention is also paid to the social aspects of the
reconstruction of the region. This includes working on the reintegration of refugees and displaced
persons, promoting the psychological rehabilitation of war victims, and supporting socially
vulnerable groups. One of the main steps in the post-conflict development process is to support
the participation of youth and women in various areas of public life. This helps strengthen
democracy, promotes the inclusion of diverse population groups in the decision-making process,
and contributes to the creation of sustainable development for the region as a whole. In addition,
an important component of post-conflict development is also the promotion of intercultural
dialogue and increasing tolerance in society. This helps overcome interethnic and religious
contradictions, strengthens social solidarity and promotes the establishment of peaceful relations
between different ethnic groups. Finally, in the process of post-conflict development, it is
necessary to pay attention to such issues as the protection of human rights, the fight against
corruption, the development of civil society and the creation of conditions for citizen participation
in decision-making at all levels of government.

In general, the study and analysis of the post-conflict development of Yugoslavia requires
an integrated approach and consideration of various aspects, including social, economic, political
and cultural factors. Continuing scientific research in this area will make it possible to effectively
solve complex problems associated with the development of the region after the conflict. The
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Serbian political system has gone through a number of changes and transformations, reflecting
complex socio-political processes in the country. An important point was the transition to a multi-
party system and the establishment of democratic institutions. Serbia's post-conflict transformation
took place ina complex regional context. After the collapse of Yugoslavia, new independent states
emerged, such as Croatia, Bosnia and Herzegovina, Slovenia and Macedonia. Ethnic conflicts and
territorial disputes broke out between some of these states. Regional instability complicated the
process of reconciliation and normalization of relations between the former republics. Serbia found
itself at the center of many of these conflicts and faced accusations of war crimes during the wars
in Croatia and Bosnia and Herzegovina. The international community has played a significant role
in Serbia’'s post-conflict development. After the Yugoslav wars, the UN and NATO launched
peacekeeping operations in the region. The European Union and the United States provided
political and economic support to Serbia in the process of democratization and European
integration.

After the overthrow of Milosevic, Serbia's foreign policy was focused on integration with
the West. The country has signed a Stabilization and Association Agreement with the European
Union and has expressed interest in joining NATO. However, in recent years, Serbia has also
sought to strengthen ties with Russia, which is seen as a strategic partner in the fields of energy,
security and trade. The rapprochement with Russia has caused concern in the West, which seeks
to maintain its influence in the region. Serbia finds itself in a difficult position trying to balance
relations with two major world powers.

Today, Serbia faces a number of political and economic challenges. The country remains
divided over issues of nationality, ethnicity and historical memory. Corruption and organized
crime remain serious problems. Serbia also faces tensions with Kosovo, which declared
independence in 2008. Serbia does not recognize the independence of Kosovo and seeks to resolve
the status of the region through dialogue and negotiations. In addition to internal problems, Serbia
faces a number of external challenges. The country is at the epicenter of international relations
between the West and Russia. It must skillfully maneuver between these two forces, defending its
interests and maintaining stability in the region.
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Annomauusn. I[lonumuuecxkuii npoyecc na bnusxcnem Bocmoke omauuaemcs 6orvuium
KOIUYeCmMEOM OemepMUHUPYVIOWUX GaKmopos, KOmopwvle 8 KOMNUIeKce GHOopMUupyrom CLOHNCHYIO
cucmemy QYHKYUOHUPOBAHUS NOJUMUUECKOU CUCHEMbl PecUOHAIbHbIX obwecms. Kaoxcoas u3z
cmpan Brnusxcneeo Bocmoka obnadaem nabopom oOwux u 4acmHuIX yepm NOIUMUYECKO20
npoyecca, 4mo  00YCiaGIUBAEeM  VHUKAIbHbIE  XAPAKMEPUCUKU — OJIUNCHEBOCMOUYHOU
noaumudecko  ocusHu. Hanuyue  3mayumenvHoeo  Maccusa  3MHO-KOH@ECCUOHATLHBIX,
ucmopuyeckux,  YUBUIUZAYUOHHBIX,  COYUATLHO-IKOHOMUUECKUX  OCOOEHHOCmel  pecuoHd
npeoonpeoesiem UCcied08amelbCKull unmepec K saseieHnou meme. Ilpu smom noarumuueckui
npoyecc Ha bausicnem Bocmoke nocmosHHo 6u0ou3MeHsemcs noo GIuUsIHUeM HO8bIX (haKmopos.
Taxum obpazom, Hacmoswas paboma cmasum neped coOOU Yelb BblAGIEHUE KIOYEBblX
napamempos noJUMmuU4ecKo2o npoyecca 8 OIUNCHEBOCMOYHOM PecUoHe.

KuwueBble cjoBa: MOJUTHYECKUN Tpouecc, bawkauii BocTok, 3THOC, penurus,
MOJIMTUYECKUE AITUTHI, OJUTHYECKAS )KU3Hb, BHYTPEHHSS MOJUTHKA, BHEIIHSSA MOJUTHUKA
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Abstract. The political process in the Middle East is distinguished by a large number of
determining factors, which together form a complex system of functioning of the political system
of regional societies. Each country in the Middle East has a set of general and specific features of
the political process, which determines the unique characteristics of Middle Eastern political life.
The presence of a significant array of ethno-confessional, historical, civilizational, socio-
economic features of the region predetermines research interest in the stated topic. At the same
time, the political process in the Middle East is constantly changing under the influence of new
factors. Thus, this work aims to identify the key parameters of the political process in the Middle
East region.

Keywords: political process, Middle East, ethnicity, religion, political elites, political life,
domestic politics, foreign policy
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BBenenne. AHanu3upys NOJUTHYECKMM COBPEMEHHBIM IIOJIMTUYECKUH IIPOLECC Ha
bmmwxaem BocToke, B mepByro odepesib HEOOXOIMMO OTMETHUTb, YTO MO 3TUM reorpaduuecKum
TEPMHHOM MBI IOHUMAEM rocynapcTBa ApaBUICKOIO MOJIyoCTpoBa, cTpansl JleBanTa n Mpak,
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Eruner, Wpan wu Typuuro [4]. OwuepueHHass TeppuUTOpUsS COOTBETCTBYET HamboJiee
pacrpocTpaHeHHbIM TOJIUTUKO-TeOrpauyeckuM TpakToBKaM moHATHS «bmwxHuil Boctoxk» u
JNETEPMUHUPYETCSI IPOUHBIMU KYJIbTYPHBIMH, PETUTUO3HBIMH, UCTOPUUECKUMHU, OJTUTUYECKUMU,
KyJIbTYPHBIMHU M MHBIMU CBSI3sIMH [5].

OTMeueHHbIE CBSA3M IO3BOJISAIOT TOBOPUTH O TOM, YTO TOCYAApPCTBA pPErHoHa 00JaaaroT
OTIpe/IeNIeHHBIMU OOIIMMHU (PAKTOPaMU, OTIPENEIAIONUME (OPMHUPOBAHUE U XOJ] OJTUTHYECKOTO
nporecca Ha bmmxaem Bocroke. MIMeHHO 3T (DakTOpbl MOXHO OOBEAMHUTH B TPYIILY
LMBUJIN3ALMOHHBIX XapaKTEPUCTUK PErMOHATIBHOIO MOJIUTUYECKOTO IPOLECCa, CIIOCOOCTBYIOIINX
BBISIBJICHUIO OOLMX 4epT OJIMKHEBOCTOUHOM IMOJIMTUYECKON KU3HHM. BMmecTe ¢ TeM, TuHamMHKa
BHYTPUPETUOHAIBHBIX OJIUTUYECKUX IPOLIECCOB U BIUSHUE HA HUX MHOTOYUCIIEHHBIX BHEIIHUX
(akTOpOB HAJENAIOT BECh KOMIUIEKC TOJUTHYECKOTO Ipouecca Ha bmikHem Bocroke
3HAYUTENbHBIM  KOJIMYECTBOM pa3zoOlIaronMX BBOJHBIX. [locienHee omnpeaensieT THIIbI
MOJINTUYECKUX CUCTEM, CBSI3U MEXK/1Y Pa3IUYHBIMU NOJUTUUYECKUMHU UHCTUTYTaMH U X BIUSHUE
Ha HaceleHHe, COCTaB [MOJIMTUYECKUX OJIUT, 3THOKOH(ECCHOHAIbHBIE OCOOEHHOCTH
MOJIMTUYECKOM )KM3HU, UAC0TIOTMUECKE KOHCTPYKTHI U T.JI. TeM He MeHee, YKa3aHHbIE YaCTHOCTHU
SIBJISIFOTCSI IPOU3BOIHOM OT IIUBMJIM3AlIMOHHBIX COBOKYITHOCTEH PErHOHa.

MarepuaJjibl 1 MeTObI HccIeA0BaHMIl. MeTOI0JI0rHYeCKYI0 OCHOBY HAcTOSIIENH pabOThI
COCTAaBWJIM MPUHIUIBI OOILIEH TEOpHH MOJUTUYECKHX THporeccoB. KoMmekcHbI xapakrep
HACTOSIILIEr0 HCCIEIOBAaHUS, CBSI3aHHBIM C HEOOXOIUMOCTh PACCMOTPEHHUS PA3HOCTOPOHHHX
rocylapcTB B paMKaxXx €IUHOr0 IMOJAXO0Ja K TMNOHMMAaHHUIO CHEHU(PUKHA PpPEruoHaIbHOTO
MOJIMTUYECKOTO Tpoliecca MPeNoNnpeesinid COBOKYITHOCTH TaKUX YaCTHBIX METOJOB Kak
COLIMOJIOTMYECKHUE,  HCTOPHYECKHE,  JIOTMYECKHE,  CHCTEMHbIe,  CyOCTaHLHOHAJbHbIE,
HOPMAaTHUBHBIE, [ICHHOCTHBIE, AHTPOIIOJIOTHYECKHE, ICUXOJIOTMYECKUE, IMITUPUUECKHE.

Pe3yabTarsl HccceieoBaHuil M UX oOcy:kaeHue. bmmxkauii BoCTOK, HaceleHHbIN
MIPEUMYILIECTBEHHO apabaMu, MOKHO HaJIeNIATh 0000IIA0NIMMU XapaKTePUCTUKAMH, CBSI3aHHBIMU
¢ apaOckoiif nuBuIM3anue. JlaHHas yepra onpenensieT HEKOTOPble 0COOCHHOCTH MOJIUTHIECKOTO
mpolecca B YaCTH CTpaH peruoHa. B kadecTBe mpumepa 37ech ClenyeT MpuBecTH (EeHOMEHbI
apaOCKOro HaIMOHAIM3Ma WK ITaHapadu3Ma, crasinue pazsutueM uaen C. Anb-Xycpu [10]. Onun
VMMeEJIM 3HAYUTEIIbHOE PAaCIpPOCTPAHEHHUE B MOCTKOJIOHUAIBHYI0 UCTOPUIO PETHOHA U /10 Haydaja,
Tak Ha3blBaeMoro, HedrsHoro Oyma. Poct apaGckoro camoco3HaHUs HalpsSIMyl CBSI3aH C
aKTUBU3AIMEeH TMOJUTHUYECKUX JIOKTPUH, OCHOBAaHHBIX Ha HEOOXOJUMOCTH IOJYUHEHUS
BHYTPHUIIOJIUTUYECKOTO Tpoliecca HyxkAaMm oOmieapadckoro «aenay». Hambonee oT4eTnuBo 31O
MIPOSIBUJIOCH BO BpEMEHa yepebl apado-u3pamiibCKUX BOH cepeuHbl XX Beka, IPUBEIIINX, 1O
muennto B.H. [lanuHa k «ycuieHuro apabckoro HamuoHanu3May» [7]. HecMoTpst Ha To, 4TO K
HACTOSIIIIEMY MOMEHTY MaHapaOu3M B 3HAUUTENILHOM CTENeHW Oocinad ero OTrOoJIOCKU B
MOJIMTUYECKOM MPOIECCe MHOTHUX apaOCKUX TOCyAapCTB BUAHBI M cerogHs. B wactHocTH, B
Mepuopl O00OCTPEHHs MAaJeCTUHCKOW MpoOJieMbl, B psje CTpaH peruoHa MNPUHUMAIOTCS
MPONAJIECTUHCKUE PEIICHHs] B OTBET Ha 3amnpoc 4acTu HaceneHuda. [lomumo »sToro, K
MOCJICJICTBUSIM apaOCKOTO HAIMOHAIMW3Ma CIEAYeT OTHOCHTH OOJBIIOE YHCIO MaleCTUHCKHUX
OeKEeHIIEB, PacCPeIOTOUYCHHBIX BO MHOTUX CTPaHAX PEeruoHa.

Taxoke n06aBuM, 4T0 apaOCKUil HAIIMOHAIU3M OCTAETCS MOIMYIMCTCKUM HHCTPYMEHTOM B
pyKax MHOTHX JUAEpOB apabckux rocymapctB Ha bmmxxem Bocroke [14]. HeoOxoaumocTtsb
NOJIEP)KUBATh JTyX apaOCKOro €IMHCTBA MHOTMMM YUYEHBIMH CBS3BIBACTCA C uepenoi
NIEPEBOPOTOB U PEBOJIIOIMI B peruoHe, MOJYYMBIIMX Ha3BaHHME «apabckas BecHa» [9]. Tak,
cornmacHo T. PamanaHy, K NOJMTHYECKOMY pAa3BUTHIO «BECHBD» CIIEJYyeT OTHOCHUTHCA C
OCTOPO’KHBIM ONTUMHM3MOM — TaK KaK B 3Ty HOBYIO 310Xy apaOckasi Halus ¥ apaOCKuil HapoJ
JIOJKHBI HAUTH HOBYIO KOHIEMIIMIO, OCOOCHHO B OTHOIIEHUH TOTO, KAK UX «MECTHBIE IIEHHOCTH
uciama U apabCckoi KylbTypbl MOTYT OBITh CHHTE3MPOBAHBI JUISL CO3JaHUSI HOBOTO MOHUMAHUS
MOJIMTUKHU U AeMokpatum» [13].

ApaOckuii KOHTEKCT TOJMTUYECKUX TmpoiieccoB Ha bmmwkHem BocTtoke 3auactyio
HEKOTOPBIMHM YYEHBIMHU YBA3BIBAECTCA C MPENPACIIOIOKEHHOCTBIO YaCTHU TOCYAAPCTB PErMOHA K
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aBTOPUTAPU3MY U €r0 CIIOKOMHOMY BOCIPUSATHIO CO CTOPOHBI HaceaeHUs. Takoe NpearnoaokKeHue
OCHOBAHO Ha TOM, YTO apaOCKHil MHUp «OOpeYeH Ha TOTAIUTAPHOE IMPABJICHHE U IMOJHOCTHIO
WUTHOPUPYET MHOTOYMCIICHHBIE ACTICKThI TIOJUTHYECKON KYIBTYpPhl B peTHOHE, KaK (hopMalbHBIE,
Tak 1 HegopmanbHbie» [l11]. B kauecTBe OJHOrO M3 OCHOBHBIX JIOKA3aTENbCTB MOJ0OHON
MPEIPACTIONIOKEHHOCTH BBICTYIIAET MPOBAJ YK€ YHOMSHYTOM «apaOCkoil BecHbI». B kauecTBe
ele oAHOM 0000LaronIel UBUIN3ALMOHHON 4epThl MOJUTHYECKUX IPOLECCOB Ha bimkHeMm
Boctoke MOXHO BBIICIHUTH PEIUTUI0, KOTOpas YK€ HOCUT 00Jiee MIMPOKUN OXBAT B OTIUYUE OT
apabCKOTro IMUBWIN3AIMOHHOTO (hakTopa M 00BeAnHSAET OOJIBIIMHCTBO TOCYAApPCTB M HAapOJOB
peruona. C MOMEHTa MPOHUKHOBEHUSI BO BCE CTPAHbl PETHOHA MCJIaM CTaJl UTPaTh BAKHYIO POJIb
B TMOJUTHYECKOW JKM3HM TOCYJAapCTB M YKOPEHWICS B CTAaTyceé HEOThEMJIEMOW YacTu
MOJINTUYECKOTO MpoLiecca.

B nayuno#t cpene B Hacrosiiee BpeMs, KaK MPaBWJIO, MPEBATUPYIOT TPH MOAXOAA MPH
aHaJIM3€e UCIaMCKoro ¢akTopa OJIMKHEBOCTOUHOTO MOJUTHYECKOro npoiiecca. [lepBbiif ocHOBaH
Ha PACCMOTPEHHUH PEITUTHH, KaK TPATUIIMOHHOTO MOJUTHYECKOTO WHCTPYMEHTAa U OPTaHUYHOTO
COCTaBHOTO KOMITOHEHTa COLMAJIbHO-TIOJUTHYECKON *XM3HU oOuiecTBa. Ha 310, B "acTHOCTH,
ykaszbiBaeT A. MoteHn [12]. Bropoii moaxo/ cBsi3aH ¢ Ipo0IeMOid «ITOJTUTHIECKOTO UCTIaMay U €ro
pagvKaIu3alii, a TaKKe C €ro MPOTUBOPEUUSIMH IIpolleccaM MOJCPHU3AIMU U JIPYTUMH
JNeCTpYKTUBHBIMU XapakTepucTukamu (Hampumep, I.1. Mupckuit) [6]. Hakonen, TpeTtuii moaxos
OTHpaeTCsl Ha T€3UC O TOM, YTO HCJIaM Bcerjaa ObUI MOJUTU3UPOBAH U, HA00OPOT, MOKET OBITh
MPOBOJTHUKOM TIpOrpeccUBHBIX wuued. [lomaraem, uto wmciaMm, BOMpaeT B ceOsd MHOXKECTBO
(GyYHKIMM, KOTOpbIE COOTBETCTBYIOT OOIIEMYy HpPEICTAaBIECHUI0 O rocyaapcrse. B a3Toil cBs3u
yKa3aHHBIC TIOJIXO/IbI CIEAYET pacCMaTPUBATh B KOMILJIEKCE M BOCIIPUHUMATh, KaK O0BEKTUBHYIO
XapaKTEepUCTUKY MOJIUTUYECKOTO Tpoliecca Ha MycyiabMaHckoM bmkaem Boctoke.

C xoHdeccrOHaIbHbIE TOUYKH 3pEHHUs OJMKHEBOCTOUYHBIM MOJUTHYECKUN MPOIECcC TaKxKe
oOpamiisieTcss OCTOSSHHOW AMXOTOMHUEH MEXIy CBETCKUMHU U PETUTHO3HBIMU TMOJIUTUYECKUMU
cunamu. BoccTanus u nepeBopoThl «apadckoit BecHb» 2011 roga BEIIBHHYIHM HA TIEPBBIN IUIaH
Hay4dHbIe 1e0aThl 00 ucIaMu3Me U cekymsipuzme. Hamomaum, uto nocine ceepkenus 3.A. ben Anu
B TyHuCe BO3pocia pojb UCIaMUCTCKON mapTtun «AH-Haxma», KoTopoi MpOTUBOCTOSIIN IPYTrHe
MOJIMTUYECKUE CHJIBI, TO3UIIMOHUpOBaBIINE ceOs kak cBerckue [3]. BmocnmencTBum Bemymiue
TYHHCCKHE TIOJIUTHYECKHE CHJIbI CHOPMUPOBATH KOAIUIMOHHOE MPABUTEIHLCTBO B 3HAK
MOJMTUYECKOr0 MpuMUpeHus. Erumner, ¢ 1pyroil CTOpoHsl, CTaJl CBUJETENIEM MPUX0/Ja K BIACTU
«bpaTtpeB-MycynbMaH» Mociie OTCTpaHEHHUs OT JOJLKHOCTH mpesujieHTa X. MyOapaka B xoje
peBotonnu 25 ssuBaps 2011 roga, HO 3To OBLIIO BCTPEYEHO CTOMKHUM COITPOTHBIICHHEM CO CTOPOHBI
BOOPY>KEHHBIX CHJI CTPaHbI, KOTOPbIE COCTABIIAIOT IIyOuHHOE rocyaapcTBo Erunta [8]. 3necsh xe
B KauecTBE €elle OJHOr0 IpUMepa MOXKHO IPUBECTH HETPUSTUE YACTHhIO TYPELKOro olliecTBa u
HaJu4le CWIbHON MOJIUTHYECKOU onno3uunu y npassieit IICP [1].

Bo mMHOrux rocymapcrsax peruoHa BECOMYIO POJib B MOJIUTHYECKOM IPOLIECCE OTBOIUTHCS
HCIAMCKHUM MOJUTHYECKUM NapTUsIM Uiu IBrkeHusM. Hanpumep, npassmas naptus Typuuun —
[Maptus cnpaBeanuBocty u pazutus (IICP) — npumina k BnacTv, BO MHOTOM, Hailsg OTKIHMK Y
CTOPOHHUKOB YCHUJICHHUSI POJM PEIMTUU B >KM3HU oOmiectBa. Erumnerckoe nBukeHne «bparbs-
MYCYJIbMaHE», HECMOTPS Ha 3alPET CBOEH EATEIbHOCTH, OCTAETCS ACMCTBEHHON MOJIUTUYECKOMN
CHIIOH, 00BbenuHsonel MUUTMOHbI Tiofe. [TapTus «Xe3bomna» B JInBane, IBIKEHHE «XamMac)
B [lanectune, Bricumii ncnamckuii copet Mpaka 1 MHOTHE Ipyrve NOJUTUYECKUE CTPYKTYPhI HE
TONBKO COXPAaHAIOT, HO W YCHWIMBAIOT CBOM TO3WIMM Ha TOJUTHYECKOM JaHmmadre
ONMMKHEBOCTOYHBIX TOCY/IapPCTB.

K »stomy MoXHO n00aBHUTH, YTO B OOJNBIIMHCTBE CTPaH pPETHOHA (YHKIHOHUPYIOT
npoduibHBIE OpraHbl UCTIOTHUTENbHOW BracTH. Hampumep, MunucrepctBo BakydoB Erwumra,
OTBEUaIoIIee 32 PEIIUTHO3HBIC MTOKEPTBOBAHUS, MITM MHHUCTEPCTBO TIO ieTiaM Baky(oB, UciaMa u
cBATbIX MecT HMopaanuu. Takke HelIb3si HE OTMETUTh IEPBOCTENEHHYIO POJb HCIAMCKOTO
JyXOBEHCTBA B ONPEICICHUHN MOJIUTHYECKON MOBECTKH, YTO PEAU3YEeTCs, B TOM UHUCIE, Yepe3
MEXaHU3M OOTOCIOBCKHX 3aKITIOYCHHH («PETBY).
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Eme oqHuM CIyTHUKOM COBPEMEHHOT'O MOJUTHYECKOIO npolecca Ha bimkaem Bocroke B
paMKax KOH()ECCHOHAJIBHOTO (aKTOpa MOXKHO CUMTaTh pPACIHPOCTPAHEHHE TEppopH3Ma |
9KCTPEMM3MA, B OCHOBE KOTOPBIX JICKHUT pa3inyHas penuruo3Has ujeosorud. C Hauvanom
nosmtuyeckoro kpusuca B Cupuu B 2011 rogy Ha aBaHCLIEHY pEerMOHAIbHOIO MOJIUTUYECKOTO
nporiecca Boiwio Mcmamckoro rocymapctBo Mpaka u Jlesanta (MI'MJI) — teppopuctuueckas
CTPYKTYypa, KOTOpasi UMeJla B CBOEM IHUKE OeCIpelieIeHTHbIE MaclliTadbl U OpraHU3al[MOHHBIN
YpOBEHB, PACIpPOCTPAHUB BIHMSHHE Ha MHOXXecTBO cTpaH bmmkxnero Boctoka m CeepHoit
Adpukn. OTMETHM, YTO TEPPOPU3M PEIUTHOZHOTO TOJIKA HE SBISIETCS UIi PETMOHAa HOBBIM
spieHneM. [lo konma XX Beka TeppopucTuyeckas akTuBHOCTh Ha bikaem Boctoke Hocuia, Kak
MIPABUJIO, JIOKAJIBHBIN XapaKTep U MPaKTHYECKH HE BIHsIIA HA OOIIYIO MOJUTHYECKYIO 00CTaHOBKY
B peruoHe. OgHako Ha cThike XX u XX| BekoB MacmTaObl TEPPOPUCTUUYECKON AKTUBHOCTU
Havaiu Bo3pactath [15].

Taxxe nodasum, uro I'ocymapctBa bimmknero Boctoka MHOTOOOpa3Hbl ¢ TOUKU 3pPEHUS
CBOETO MOJINTUYECKOr0 ycTpoicTBa. B pernone npencrasnensl npesuaentckue (Cupust, Typuus),
napaamentckue (Mzpawns, Upax, JluBan), ucnamckue (MpaH) u cMmeliaHHble pecmyOJIMKH
(Eruner, Memen). Takxke cpefy GIMKHEBOCTOUHBIX IONUTHYECKHX CHCTEM MOXKHO BBIICIUTEH
abcomotHble MOHapxuu (CaynoBckas ApaBusi), nyanucrtudeckue MoHapxuu (Kyseiit, baxpeiin,
Karap, Oman), napinamentckue Monapxuu (Mopaanus), Beibopabsie MoHapxuu (OAD) [2].

Apabo-u3pausibCKuii KOH(MJIMKT, TMojaraeM, TakKe SBISETCS OJHUM U YacTHBIX
rapaMeTpoB IOJIMTHYECKOro mpouecca Ha bmkaem Bocroke. IIpm atom oTtmeTuMm, 4TO emre
HECKOJIBKO JIeCATHJIETUH HazaJ, J0 MOMEHTa CHIDKEHMs MOMYJISPHOCTU U maHapabusma,
apa0o-m3panibCKUEe  TMPOTHBOPEUYUS  MOXXHO  OBLJIO  CMEJIO  CYMTaThb  000OIIAONM
OJIMD>KHEBOCTOYHBIA TMOJUTHYECKUW Tmporecc ¢akropoMm. OmHako B HacToOsIee BpeMs OH
XapaKTepHU3yeT 0COOCHHOCTH MOJUTHYECKOTO TTOBEACHHUS JIMIIIh YACTH CTPAaH peruoxHa [5].

Bel111€ 03By4€HBI TOJIBKO OCHOBHBIE XapaKTEPUCTUKH TEKYILErO NOJUTHIECKOTO IIpoIiecca
B pernoHe bmmxuero BocTtoka, omHako mx Habop KpaitHe pa3zHooOpa3eH, 4To (OPMHPYIOT
IIPOYHYIO OCHOBY JJISl JaJbHEHIINX UCCIENOBAHNN JAHHOTO HAIPABICHUS MOJIUTHYECKON HAYKH.

3akirouyenune. Takum o00pa3oM, HECMOTpsT Ha TPYAHOCTH B OINPENEIEHUU YETKHX
[IapaMeTPOB COBPEMEHHOI'O IOJMTHYECKOTO Ipouecca Ha bimxHem BocToke, COBOKYNHOCTH
cneun(UYeckux 4YepT IMOJUTUYECKOM JKU3HM PErHoHa IO3BOJSET BBIABUTH OCHOBHbBIE
JIETePMUHAHTBl  OJIM)KHEBOCTOYHOIO IOJMTUYECKOTO MpoLecca M IMPOAHAIU3HPOBATH HX.
c(OPMHUPOBABIIMXCSA B PE3YJbTaTe AJUTEIBHOIO IPOLIECCAa HUCTOPUYECKOTO pa3BUTHS. ITOT
nporecc BOMpaeT B ceds KyJIbTypHbIE, COLMANbHBIC, PEJUTMO3HBIE M JIPyrue OCOOCHHOCTH,
CJIeZIOBATEIIbHO, YUY€T 03BYYEHHBIX (DAaKTOPOB M103BOJISIET MAaKCUMAJIbHO YIIPOCTUTh UCCIIEI0BAaHUE
U NOHMMAaHHE XOJa IMOJMTHYECKUX IPOLIECCOB B OTIENBHO B3STHIX IOCYNapCTBaX WIM LEJIBIX
peruoHax.
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Aunomayusa. B cmamve paccmampusaemcsi NPOHUKHOBEHUE MEOUUHOU COCMAGIsowel 6
UHDOPMAYUOHHOE RPOMUBOOOPCIBO, YMO NPUBOOUM K 3HAYUMETbHbIM MPAHCHOpMAYUIM 8 JI02UKe U
(DYHKYUOHATHOM UHMEpPelice NPUHSMUSL PEUWEHUL HA NOAUMUYECKOM YPOBHE, (. MAKHCEe K UMEHEHUIO
BHYMPUNOIUMUYECKOU CUMYAYUl, OCHOBAHHOU HA UBMEHeHUU o0uecmeenHol ouckyccuu. llenaemcs
861800, UMO CPeOCmBa MACCOBOU KOMMYHUKAYUYU U ROTUMUKA CDAUWUBAIOMCS He MOJbKO 8 NOJe UHINEPEeCOs
NOIUMUYECKOU 2IUMbL U NOJUMUYLECKO20 PYKOBOOCMEA, HO U 8 30He CO30AHU NOIUMUYECK020 Kypca,
NOUMUYECKUX OPUESHMUPOB, 00eCneutusaowux NOJUMUYECKUll CMbICT CYUWeCmBO8AHUSL ONPeOesieHHO20
obwecmea. Cnedyrowuii 6b18600 - 6 COBPEMEHHbIX YCI0SUSX MeOUAmu3ayus HOAUMUKU C Yelblo
UHDOPMAYUOHHO20 NPOMUBOOOPCMBEA NPUCYUA TIOOOMY HNOTUMUYECKOMY DEXCUMY U GKIIOHAem 8 Noje
BIUAHUSL, HANPUMED, NOBCEOHEBHYIO KVIbIMYPY, KYAbMYPY 66100pa Oesecupo8anusi ROTHOMOYUL, KYIbmypy
Peazuposanuis u NOHUMAHUS HOBOCIHOU UHpOPpMAYUU, OMHOWEHUE K 0eNYMAMCKOMY KOPRYCY U 8 YECTIOM
dogepue k CMHU. Ho npu smom npoyeccol uH@GOpMayuoHno2o npomusobopcmea mo2ym npomexams 6
PA3TUYHBIX BAPUAYUIX — OM KOHYEHMPAyuu ymos, Ko20a NOAUMUHECKUe CMbICIbl MPAHCIUPYIOMCS
HEUSMEHHbIMU, YMO O0dem B803MONCHOCU O/l NO3UMUBHO20 COMPYOHUYECEd, Tubo UHGOpMAYUOHHOe
npomueo6OPCME0 NPUBOOUM K OMKPLIMOU KOHGPpoHmayuu, no0o2pesaemoi nponazanooi.

KiroueBble  cioBa:  uHGOPMAIMOHHOE  MPOTUBOOOPCTBO,  HMH(OpMAaIlMOHHAsS  Cpena,
MEAMaKOMMYHHKAIWSI, TIOMMTUYECKHA TIPOIlecc, MeauaTu3amus IIOJIUTUKHA, MaHUIYJIUPOBaHUE
CO3HAHUEM
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Abstract. The article examines the penetration of the media component into information warfare,
which leads to significant transformations in the logic and functional interface of decision-making at the
political level, as well as to changes in the internal political situation based on changes in public discussion.
It is concluded that mass media and politics merge not only in the field of interests of the political elite and
political leadership, but also in the area of creating a political course, political guidelines that provide the
political meaning of the existence of a certain society. The following conclusion is that in modern
conditions, the mediatization of politics for the purpose of information confrontation is inherent in any
political regime and includes in the field of influence, for example, everyday culture, culture of choice of
delegation of authority, culture of reaction and understanding of news information, attitude towards the
deputy corps and, in general, trust in the media.But at the same time, the processes of information warfare
can occur in various variations — from the concentration of minds, when political meanings are transmitted
unchanged, which gives opportunities for positive cooperation, or information warfare leads to open
confrontation, fueled by propaganda.
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Introduction. The rivalry of political systems, the desire of individual subjects who have
private media or have administrative resources that allow them to influence the media, create an
information confrontation when it is possible to influence the perception of an individual or even
society of the world around them. We are talking about the possibility of artificially, through the
media, creating a picture of the world that does not correspond to reality that does not reflect
objective reality. Even W. Lippman formulated the idea of a “pseudo-environment”, which is
formed by the mass media, and “a person is not able to verify the accuracy of the information
received through the mass media, and is forced to trust it” [19, 29]. Previously, this process was
called mediacratization, and political confrontation based on information confrontation and
influence on the media-political space, on the interaction and formation of media-political
complexes - mediacracy [3, 85-86]. As an example, let us cite serious structural changes
accompanied by information confrontation and symbolic forms that are firmly entrenched in the
public consciousness, for example, the “era of glasnost”, “perestroika”, “Cold War”, “stagnation”,
“thaw”, “Arab Spring”, etc.

Even the French sociologist P. Champagne turned to the theory of “mediatization of politics,”
which considers such aspects of information warfare as the development of political topics on
radio and especially on television. The researcher emphasized that the active intervention of
politicians in the information sphere led to a change in the very content of what the media call
“politics” [34, 154]. It should be noted that in the modern political space, information confrontation
entails a new configuration of the strategic communication frame (frame of the rules of the game),
where relations between the participants - the largest media, government bodies and political
communication bodies - are built on the basis of mutual benefit, be it economic or political
dividends, which leads to serious structural changes in the political process, political consciousness
and political culture.

In connection with the above, the need to study the manipulation of human consciousness,
which is the essence of information warfare, is becoming urgent.

Materials and research methods. The article uses a structural-functional method, which
implies the decomposition of the object being studied into its component parts and the disclosure
of the internal connection and relationship between them. The thematic field of research
contributed to the use of general scientific methods of theoretical knowledge, such as the scientific
description of the object of knowledge, the axiomatization method, the hypothetico-deductive
method, the formalization method, etc. Among the specific scientific research methods, the authors
turned to the method of theoretical pluralism.

The degree of scientific development of the topic. Fundamental works in the field of media
research and information warfare in political communication were proposed by such Western
scientists as B. Berelson, H. Godet and P. Lazarfeld [2, 142], K. Deutsch [39], G. Lasswell [42,
37- 51], M. McCombs and D. Sheve [43, 176-185], J. Clapper [40], W. Weiss [44, 77-195], etc.

The works of famous domestic scientists deserve attention - I.A. Bronnikova [5, 66-88], V.V.
Burmatova [6], M.S. Vershinina [8], S.V. Volodenkova [11, 22-31], Yu.Yu. Lektorova [18], N.V.
Opanasenko [25], N.P. Pimenova [26], O.N. Podorova-Anikina [28], A.l. Solovyov [30, 5-18] and
others, who focus on the difficulties and subtleties of the conceptual analysis of information
warfare.

Modern domestic science examines in detail the problems of information warfare by using
the capabilities of the media space. These are the works of E.L. Dotsenko [14] , M.M. Dunyaeva
[15], I.V. Nightingale [31, 1374-1390] , A.Ya. Farina [33] and others, who discuss technologies
for constructing socio-political reality in political confrontation. G.V. Kashkan [2, 142], O.A.
Kuprin [2, 142], N.A. Lukyanova [2, 142], O.Yu. Malinova [2, 142], T.N. Mitrokhina [2, 142] and
others explore the mechanisms of formation of semantic content and political discourse in order
to influence public opinion.

Much attention is paid to the activities of the media, which often pose a threat to the
construction or existence of civil society, the information and psychological security of the
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individual, and national security, considered in their works by M.A. Astvatsaturova [2, 142], R.V.
Abrahamyan [2, 142], S.V. Anufrienko [2, 142], A.K. Botasheva [2, 142], E.V. Galkina [2, 142],
P.L. Karabuschenko [2, 142], B.G. Koibaev [2, 142], S.I. Linets [2, 142], A.V. Peconidi [2, 142]
and others.

But a review of the literature shows that, despite a fairly large number of works close to our
chosen topic, a comprehensive and large-scale study of the phenomenon of information warfare
has not been carried out. It is precisely this circumstance that dictated the choice of the topic of
the article.

Research results and their discussion. Back in the late 1940s, Western scientists established
that the political message (the shortest meaning, a summary of the political text) and the essence
of political texts play a very important role not only in the process of human communication, but
also in the process of information warfare, in the opinion of most researchers, based on the
manipulation of consciousness. Therefore, we agree with D.P. Gavroy, who comes to the
conclusion: “information warfare is a form of struggle of social actors aimed at obtaining
information superiority and winning in the sphere of real life, which represents the use by each of
them of information and other resources, special means and methods to influence information
processes and information environment of the opposing subject and protection of one’s own
information processes and information environment” [12, 20].

Modern science examines in detail the problems of information warfare. And here we agree
with leading scientists that the core of information warfare is the propaganda and psychological
impact on human consciousness. So, A.Ya. Kasyuk suggests that “In the system of methods and
methods of information warfare, along with information and propaganda influence in the first
decades of the 21st century, information and psychological influence occupies an increasingly
important place. Information-psychological impact is an influence on individual or social
consciousness that causes a transformation of the psyche, a change in views, opinions, attitudes,
value orientations, motives, attitudes, stereotypes of the object” [16, 23].

Considering that the media communication sphere, as a medium for conducting information
warfare, is based on the manipulation of the individual’s consciousness, researchers name various
technologies and techniques for influencing the human psyche in the process of information
warfare and manipulation of political consciousness. In order to obtain an advantage, for example,
[27, 8] are used: 1) “choice without choice” (when the field of choice is narrowed and only options
that suit only the manipulator remain); 2) “fragmentation” (consists in informing the object of
manipulation with fragmentary, brief, meager, insignificant reports about large-scale or significant
events); 3) “simplification of the problem” (information is presented in such a way that the object
of manipulation involuntarily affirms the idea that the information is beyond the scope of his
understanding or knowledge); 4) “extraction from history” (false knowledge is introduced, various
myths are used, certain facts are presented and others are hushed up).

In the field of television, when conducting information warfare, political manipulators more
often use such manipulative technologies as “neurolinguistic programming” (NLP) and
“repetition”. The first technique, using the technique of intonation highlighting individual words
in the spoken text, carries a “hidden command” and a “hidden message”. The second technique
consists of daily, constant and continuous information over a long period of time on the same topic,
which affects the person’s subconscious, forcing other, more significant events to be relegated to
the background or to “accept” as true the imposed information with which the recipient was
previously exposed. | don't agree. Political manipulation and the construction of a different
political reality is realized with the help of lexical and grammatical means of expressing epistemic
modality, thanks to which the necessary behavior is achieved in the objects of manipulation.

The Internet is no less significant in terms of political manipulation. These are all kinds of
blogs and websites, as well as news programs that use the technique of “information noise and
rumors.” Their manipulative capabilities during information warfare are revealed by a large-scale
accumulation of a large volume of various secondary information, after which the object of
manipulation is unable to concentrate on searching for or understanding messages or problems that
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are important to him.

Note that the nature of information warfare includes a double impact. The first is an open
message, the second is a parallel “coded” signal intended to evoke those actions, behavior,
opinions or feelings that the manipulator needs. The maximum success of political or other
manipulation is facilitated by the ignorance of the individual or groups in a certain area, which
does not allow the subjects at whom the power of information influence is directed to defend their
interests.

Political manipulation in information warfare with the aim of shaping a certain media reality
has become a widespread practice. In this case, the objective reflection of facts is relegated to the
background, and the tasks of managing mass perception with the help of fictitious events, facts,
and processes come to the fore. As a demonstration of this phenomenon, D. Rushkoff gives the
following example, when the murder of a football fan can be presented in the media in a biased
way, in the light of a nationalist interpretation, which will be a hidden radical message and will
entail a chain reaction of discussion on social networks, actively supported in blogosphere. The
growth of comments and the sending of information to the mobile phones of an endless circle of
people, ultimately, can cause a strong emotional response in a large number of audiences, which
will turn them into an angry crowd that can be indirectly controlled via the Internet and brought
out into the city streets in a matter of hours [29].

This mechanism was used by specialists during color revolutions, often practiced by anti-
globalists during actions, and is increasingly being used by various extremist groups. Such a
reaction to information that has entered the sphere of mass media, interpreted in a certain way,
aimed at changing worldviews, usually accompanied by video recording and hidden information
inserts, can be called a “network virus.” Thus, any event interpreted and presented to the public
can carry such a network virus, and with the development of digital technologies and mobile
devices, the spread of the virus occurs instantly, which facilitates the process of manipulation. The
global nature of the network and the anonymity of the distributor make network viruses especially
dangerous, which is important from the point of view of the information security of nation states.

In this regard, the statement that the power of the ruler in a totalitarian society does not need
to manipulate the consciousness of the masses at all [9, 30] has now lost its relevance. In our
opinion, totalitarian governments in the age of the Internet and globalization are no less committed
to the total invasion of the media into the control of a person’s feelings and consciousness, his
passions, tastes, preferences, including political ones.

So, the political life of society is increasingly becoming the sphere of show business and
public relations, which gave rise to the famous Canadian media researcher M. McLuhan to call the
modern world a “global village” and the era of the “new tribal man,” since the mass media “returns
man into a primitive state, in which the auditory-visual multidimensional perception of collectivity
and the world as a whole comes first” [22]. In the “global village,” myth reigns, and with the help
of mass media, according to M. McLuhan’s prophecy, “it will be possible to keep the emotional
climate of entire cultures under control” [7, 10].

The constructivist approach when considering the problem of mediatization of politics
interfering in the information space during information confrontation was demonstrated by the
leading German sociologist N. Luhmann, the creator of the concept of social systems, who gave
an original interpretation of the mass media as a separate social system operating on the basis of
the binary code “information/ non-information." According to N. Luhmann's hypothesis, the
reality of the mass media is a second-order reality. It is intended to replace those landmarks of
knowledge that in another historical period of time were formed through priests, aristocrats, sages,
religion, etc. [21].

Information warfare is ideological in its essence, since information is specially generated, sold
and bought, contract “murders” can be carried out with the help of a pen, and the interpretation of
current political information continues to carry an ideological load.
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When conducting information warfare, any information can act as a means for constructing
the desired reality, for example, news from the world of economics, which, it would seem, should
have objectivity. However, even economic events are presented selectively, depending on the
degree to which they attract media attention. In this regard, D. Croteau notes that economic
information in the media often concerns only the life of the business community [38].

Despite the fact that most media declare their ideological impartiality (which is explained by
the desire to maintain neutrality in any situation, given that radicalism is not welcomed and
“centrism” is traditionally held in high esteem), an invisible ideological commitment is certainly
present, at least even in that a certain standard of democracy with a “centrist” position is being
promoted. We can say that schemes for interpreting events are generated and circulated in the spirit
of the dominant interpretations of Western “common sense” [32], reproducing or trying to
reproduce the existing social order and the values on which it is based.

Consequently, we can agree with the researchers that information confrontation is based on
the mediatization of politics, which is nothing more than “a set of mass phenomena of information
impact and interaction in the process of penetration of the political field into the media, as a result
of which there is a movement of political meanings from the real area to the area virtual, media”
[10, 4].

At the same time, the information confrontation itself leads to the devaluation of traditional
methods of legitimizing power, but the desire to influence the enemy forces political subjects to
move even further into the sphere of virtual political space and to exploit the capabilities of the
media even more actively. Of particular concern is the “intransitivity” of mass media serving
mediatized politics, i.e. lack of technical ability for the recipient to give an adequate response to
those who turn the world into a virtual, iconic reality. In other words, this is the absence of
exchange between the subject (producer of information) and the object of exchange (consumer of
information), where the communicator is not interested in the active position of recipients, their
feedback, mental activity, or analytical approach to the perceived information.

Moreover, the manifestation of information and psychological influence from the media on
public opinion and the consciousness of the population with a deliberately constructed goal (if not
to misinform the population, then, at a minimum, to construct distorted/false ideas about
international events and political events in the world) has become a new type of weapon, which is
used in all countries of the world.

Virtual reality is the main result of the possibilities of information warfare, where the media
are an active participant in this process. Formal or informal political subjects participate in the
process of political interaction, either when interests coincide with the sphere of mass media
(usually this occurs through public presentations of political meanings) or within the political
sphere (for example, with the help of management technologies), or on the Internet, where they
can remain shadow players in the political field.

In connection with the listed aspects of information warfare, it is possible to predict further
qualitative changes, both in the structure of the media and in the strategy of states that seek to
expand the degree of their influence on public opinion. Thus, information warfare, which is
accompanied by political manipulation and/or purposeful construction of the “necessary” political
reality, threatens the construction or existence of civil society, the information and psychological
security of the individual, sometimes threatening national security, which makes the problem
under consideration especially relevant.

The ensuing nature of the changes associated with the development of new media has brought
forward the emergence of new theories of the model of mass political communication, among
which the dialogue model of the Dutch researchers J. Bordwik and B. van Kaam is of particular
interest. They focused on the emergence of alternative types of information flow, suggesting that
the dialogue model of broadcasting is more typical for the flow of information in a real
communication network, since agents have the opportunity to independently choose the time, topic
and place of the message [37, 17-18]. In this case, it is possible to ignore the center and
intermediaries.
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In contrast to this model, we should highlight the widespread broadcasting model, in which
information is broadcast from one center to a mass audience, which gives such a model a
monological character and, accordingly, the leading character of the sender of information in mass
political communication.

Having analyzed the essential side of political communication, which is carried out in the
sphere of media space and more often serves to ensure issues not only of power and power
interests, but also of information confrontation, we note that two components are mandatory in the
process of modern mass communication: “source” and “consumer” / “involuntary consumer".
Note that this is the first time the problem has been considered from the “consumer”/ “involuntary
consumer” perspective. This means that the phenomenon of mass political communication acts as
the semantic content of the interaction of political subjects through the circulation of information
in the process of struggle for power or its retention and in the process of information struggle,
when attitudes are dictated that are internally rejected by the individual, but he is in the field of
media influence.

It should be noted here that the concept of “media space” is the most important element of the
conceptual apparatus of our research, since it is important for us to identify the relationship of
social and political processes that underlie the concept of information confrontation in the “media
space”, which will make it possible to determine the functional meaning of the media space in
connection with political communication aimed at information impact.

The very concept of “media space,” which is actively used in the field of mass communication,
is relatively new for political science and has not been fully conceptually developed. Moreover,
this term is not associated with definitions in related disciplines that use the terms QMS or media.
Traditionally, sociologists were the first to study the phenomenon of media space and more often
designate it as “a special reality that is part of the social space and organizes social practices and
representations of agents” [36, 36]. Domestic sociologist S.I. Shelonaev, relying on the teachings
of P. Bourdieu on the functioning of the media space, understands by this term a set of force fields,
the “nodes” of which are “media agents (mass audience, owners and representatives of the media),
relations between which are built on the basis of influence or power” [35, 85].

We can talk about the birth of “mediatized political communication,” since today its
implementation requires a small space where there is any electronic device and the Internet. Unlike
previous years, the emphasis of political mobilization has moved from newspapers, radio, and to
some extent television, to the Internet (blogosphere, social networks and other platforms). From
now on, the preference of information consumers is given to personal media viewing, and mass
political communication has come to be reduced to influencing the consciousness of the individual
and the public consciousness in general through the use of the capabilities of “new media” and the
formation of a certain media reality. We are talking about the mediatization of politics and the
manipulation of an individual’s political beliefs, views and preferences.

In the context of the global media space, media in politics have become the main, if not the
only important, channel for the dissemination of both influencing and counteracting information.
The main characteristic feature of modern mass political communication has become the ability to
experiment with “spaces”, audiences and the very potential of new media. As a result, politics
began to be understood not only as relationships that develop in the struggle for power, but also as
a systemic communicative device, where alternative actors in the political space are created
through the Internet. Now it is the mass media that can determine the essence, content orientation
and nature of the socio-political processes taking place in society.

During propaganda, the mechanism of influence on human consciousness occurs due to
logical substitutions and emotional experiences occurring in the human mind. As a result, the
formation of new attitudes is produced that influence the social or political behavior of the
individual. It turns out that the mechanisms of influence on a person for propaganda purposes are
based on the psychological impact on consciousness and affect the entire psychological and
emotional sphere of the individual.
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Of course, political culture and the political consciousness of citizens play an important role in the
promotion of political values. It cannot be denied that the dominant political culture directs information
flows in a certain direction, “sets” political and communication processes at a certain level of value
orientations, patterns of political behavior, etc. Let us take as an example the elite American
publication New York Times, whose views, as is known, have always been pro-government. It has
become traditional for New York Times journalists to express the official point of view, reflecting
the idea that American diplomacy is right.

Conclusion. Information warfare, as a process of communication technology, is carried out
through a synthesis of everyday and theoretical knowledge, presented to the audience with the help
of specially fabricated audiovisual information, which is, in essence, either political propaganda
or a frankly psychological impact on the addressee. It turns out that the process of information
warfare cannot proceed without the use of political propaganda, which is one of the leading tools
in the implementation of intended political goals, which include, for example, the formation of
public opinion on pressing government issues, changing the emphasis in the news “agenda”,
distraction attention from covering topics and problems that are undesirable for authorities. Also,
the process of information confrontation cannot proceed without the mediatization of politics,
which has led to the fact that political subjects, in their desire to manipulate the political beliefs,
views and preferences of an individual, often carry out an artificial construction of political reality
in order to influence public consciousness. In this regard, it seems appropriate to study in more
detail the effect of an equally effective tool for mediatizing politics - the mechanism of setting the
“agenda”. Here we can state that the construction of political reality has brought virtual models
into the socio-political reality of the population of most countries of the world, which contain an
endless variety of brands, simulacra and political stereotypes that fill the communication space.

It should be emphasized that the simulation of objectivity and reality is inherent not only in
professional journalists, but also in politicians when interacting with the media. They demonstrate
a good knowledge of the subject of discussion, history, philosophy, economic factors and political
events, skillfully misleading through a logically constructed chain of argumentation.

Thus, modern mass communications systems have become a convenient tool of information
warfare for disseminating messages designed to influence the socio-political consciousness and
behavior of citizens, to evoke certain political attitudes, views, and orientations. In the case of
political communication in the media space, we are dealing with the media space as part of the
political space, which projects political structures formed in the process of interaction of political
actors into other subspaces or fields of socio-political space.
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Annomayusn. Hccneooganue @Qokycupyemcss HA — uU3yYeHUU  3aNAOHLIX U He-3aNAOHbIX
UCCAe008aMENbCKUX MPAOUYULL 8 UYYEHUU MAUBAHLCKO20 B0NPOCA 8 COBPEMEHHOL NOIUMUYLECKOU HaYKe.
B pabome paccmampusaiomcs nooxoovi u memoobl AHAAU3A MENCOYHAPOOHBIX OMHOWEHUL BOKPY2
Tatieanss u npedocmagisemcs Kiaccupurkayus nooxo0068 HA OCHOBE UCHONL3YEeMbIX MEMO008 U
uHcmpymenmos. Paznuuus mescoy 3anadHvimu U He-3anaoHbIMU UCCIe008AMENbCKUMU MPAOUYUAMU
n03601A10M 21YO0KO NOHUMAMb MAUGAHbCKUL KOHMIUKM, YYUMbIEAs €20 MHO20ZPAHHbIN U CIONMCHbIU
xapakmep. Humezpayus paziudublx Memooo8 U Hnooxo008 cnocobcmeyem paspabomke UUPOKUX
cmpamezuii o pazpeweruro U npedomepaueHut0 KoHpaukmos. B pabome npumensomcsa paziuunvie
ucciedogamenbekue MemoouKu Ojisi ONUCAHUS MAllBAHbCKO20 KOHpIUKMA, BKII0OYAS YEIOCMHbIU AHAIU3
NOIUMUYECKUX, UCMOPUYECKUX, OIKOHOMUYECKUX U COYUOKYIbMYPHbIX acnekmos. Hcemopuueckas
Memooon02Us 0Xeamvleaem Kiroyegvle mansl coovimuill 6okpye Taueawsa, HauyuHas ¢ nocieocmseuil
I'padscoancroii eotinvl 6 1949 200y. [lonumuueckull aHanus cqhOKyCUpo8an Ha CMpamezusx U MaKmuKax
Ppaznuunslx eocyoapcme 8 pamkax kougauxkma. Coyuonocuseckue nooxoosl Uyuam COYUOKYIbIYPHbIE
acnekmsl KOHMIUKMA, 6 MO 8peMsa KaK IKOHOMUHECKUL aHAAU3 Ucciedyem 3KOHOMUYecKue UHmepecsl,
nepeniemennvie ¢ Konpaukmom. CpasHumenvuvili anaius ¢ OpyeuMu pecUOHATbHbIMU KOHMIUKMAMU
daem npedcmasieHue 0 YHUKAIbHbIX 0COOCHHOCMAX MANBAHbCKO20 KOHMIUKMA.

KuaroueBble c10Ba: MEXIYHApOIHBIE OTHOIICHHUS, PErHOHANBHBIE KOH(JIHUKTHI, SCKaJalusi,
napajgurma, uccieaoBaTelbcKas Tpaauuus, TallBaHb

Jas wurupoanusn: [Ipouun 3. A., Cagponos /. A., Tapacenxo B. B. 3anaduvie u nezanaouvie
ucciedogamenbekue mpaouyuy usyueHus mausanbckozo eonpoca // CospemeHHds HayKa U UHHOBAYULU.
2024. Ne 2 (46). C. 213-220. https://doi.org/10.37493/2307-910X.2024.2.22

Abstract. The study focuses on exploring Western and non-Western research traditions in the study
of the Taiwanese issue in contemporary political science. The paper examines the approaches and methods
of analyzing international relations surrounding Taiwan and provides a classification of approaches based
on the methods and tools utilized. Differences between Western and non-Western research traditions enable
a comprehensive understanding of the Taiwanese conflict, considering its multifaceted and complex nature.
Integrating various methods and approaches contributes to the development of broad strategies for conflict
resolution and prevention. Various research methodologies are used to describe the Taiwanese conflict,
including a holistic analysis of political, historical, economic, and socio-cultural aspects. The historical
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methodology covers key stages of events around Taiwan, starting from the aftermath of the Civil War in
1949. Political analysis focuses on the strategies and tactics of different states within the conflict.
Sociological approaches examine the socio-cultural aspects of the conflict, while economic analysis
explores the economic interests intertwined with the conflict. Comparative analysis with other regional
conflicts provides insights into the unique features of the Taiwanese conflict. Research paradigms employed
by Western scholars highlight several key aspects of analyzing the Taiwan conflict. Realist approaches
emphasize national interests, power balance, and geopolitical dynamics. The liberal school underscores
the role of international institutions, democracy, and economic interdependence in conflict resolution.
Constructivist approaches utilize social constructs such as identity and norms to explain behavior in the
conflict. Western researchers often use quantitative research methods such as statistical analysis and
modeling. Conversely, non-Western scholars propose alternative analysis methods. The Chinese school
focuses on China's history, culture, and foreign policy in the conflict context. The Japanese-Asian school
emphasizes regional factors like Japan, South Korea, and ASEAN's roles in the conflict dynamics. Post-
colonial studies analyze the influence of colonial legacies and neo-colonialism on the conflict. Conflict
resolution studies utilize an interdisciplinary approach, integrating knowledge from various fields like
political science, history, sociology, economics, and cultural studies. Access to diverse information sources
and critical analysis aids in building an objective understanding of the conflict. Comparing Western and
non-Western research traditions sheds light on the Taiwanese conflict, considering its multifaceted nature.
Integrating different approaches facilitates the development of comprehensive strategies for conflict
resolution and prevention. Further research on the Taiwanese conflict necessitates a multi-faceted
approach encompassing a wide range of disciplines and methodologies for a deeper understanding of the
issue and the formulation of constructive resolution strategies.

Keywords: international relations, regional conflicts, escalation, paradigm, research tradition,
Taiwan

For citation: Pronin EA, Safronov DA, Tarasenko VV. Western and Non-Western Research
Traditions of Studying the Taiwanese Question. Modern Science and Innovations. 2024;2(46):213-220. (In
Russ.). https://doi.org/10.37493/2307-910X.2024.2.22

BBenenue. Paznuumnss Mexay 3amafHBIMA W HE 3alaJHBIMH  HCCIICIOBATEIHCKHUMH
TPAIUITUSMHA TIO3BOJISIIOT TIOJYYUTh BCECTOPOHHEE MPECTaBICHUE O TaBAaHLCKOM KOH(MIUKTE,
YYHUTHIBAs €r0 MHOTOACHEKTHYIO W CJIOXHYIO TpHupomay. MHTerpamus pa3audHbIX METOJIOB H
MOJIXOJIOB CIIOCOOCTBYET pa3pabO0TKe IMMPOKOMACIITAOHBIX CTpATEruil I yperyJaupoBaHUs U
MPEAOTBPAIICHUS KOH(IIMKTA.

Marepuajbl W MeTOAbl HccJen0BaHMi. J[1sg ommcaHus TalWBaHBCKOTO KOH(MIMKTA
WCIIOJB3YIOTCA Pa3IMYHbIE METOJOJOTHM HCCIICAOBaHUS HAyYHBIX ToaxoJ0B. OmHMM U3
HauOoJyiee pPacHpOCTPaHEHHBIX METOJOB SBJISICTCS KOMIUICKCHBIM aHajdu3 TMOJHUTHYCCKHX,
HCTOPUYECKUX, SKOHOMUYECKUX M COIIMOKYIBTYPHBIX aCIIEKTOB KOH(IIUKTA.

MeToa0JI0THsSI UCTOPHYECKOTO TMOAXO0/a MO3BOJIIET OXBATUTh OCHOBHBIC ATAllbl Pa3BUTHUS
coObITHii Bokpyr TaiiBaHs, HauMHAs C UCCIENOBAHMS CUTyaluu nocie ['paxmaaHckoll BOWHBI B
1949 rony. MccnenoBanue HCTOPUYECKHX TOKYMEHTOB, apXHMBOB U CBHJIETEIBCTB OYECBUJLICB
MIOMOTAIOT MOHATh KOPHU KOH(DIUKTA U €T0 TUHAMHUKY.

[Tonutuyeckuii MOIX0 ] HAMPaBJICH HA aHAIU3 CTPATeTUi U TAKTUK PA3IHMYHBIX TOCYAapCTB
B paMKax KoH(pukTa. MccnenoBanne NoJUTHYECKUX PeIISHUH, JUTUIOMAaTHYECKUX IIEPErOBOPOB,
MEXIYHAPOIHBIX OTHOIIEHUN U POJH MEXIYHApOJTHOTO COOOIIECTBA TOMOTAeT BBHISIBUTH
KITF0YeBBIe (DAKTOPHI U AMHAMUKY KOH(IIHMKTA.

Conuonorn4eckuii moAxo A MO3BOJIAET U3YYUTh COLMOKYIBTYpHBIE aCHEKThl KOH(DIUKTA,
BKJIIOUAsi MJICHTUYHOCTh HApPOJOB, OOIIECTBEHHOE MHEHHE, YPOBEHb 00pa3oBaHUs, MEAUIHOE
BO3JICHCTBUE U Ipyrue (HakToPbl, BIAUSIIONINE HA PAa3BUTHE COOBITHIA.

DOKOHOMMYECKHI TMOJXOJ aHaJIM3UpPyeT B3aUMOCBS3b HSKOHOMHUYECKMX HWHTEPECOB U
koH(pnukTta Mexay TaiiBanem u KwutTaem, BKIIOYas TOProBble OTHOIICHHS, HWHBECTHUIIUHU,
SKOHOMHUYECKOE Pa3BUTHUE U BIUSIHHE HA MUPOBYIO SKOHOMUKY.

CpaBHUTENBHBIN aHATN3 C APYTUMHU PETHOHATHHBIMU KOH(DIUKTAMU TaKKE€ MOKET OBITH
MOJIC3HBIM i1l TIOHWMAaHUS OCOOCHHOCTEH TailBaHBCKOTO KOH(DIWMKTAa W BBIABICHHUS OOIIUX
3aKOHOMEPHOCTEHN M YHUKAILHBIX 0COOEHHOCTEH.
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Coueranue pa3nUYHBIX METOJOJOTHUN HCCIACAOBAHUS W HAYUHBIX IOJXOJIOB IO3BOJISET
MOJIYYUTh BCECTOPOHHEE M TIyOOKOE MOHMMAaHHWE TaWBaHBCKOTO KOH(IMKTA, €ro TMPHYHH,
JTUHAMUKH U TIEPCIICKTUB pa3peiicHusl.

PesyabTaThl uccienoBaHuii M ux oOcyxnaenume. lcciemoBaTenbckue MapajaurMsl,
MPUMCHSICMbBIC 3alaJHBIMA yYCHBIMH JUIsI aHanu3a KoH(piaukta Ha TaliBaHe, aKIEHTUPYIOT
BHUMAaHUE HA HECKOJIBKUX KITFOUEBBIX ACTICKTaX.

[IpuMepsl peanucTUYECKOTO MOAX0/1a, OCHOBAHHOTO HA MJIe€ HAIMOHAIBHBIX MHTEPECOB
npejcTaBieHbl B uccienoBanusx Medeirosa E.S. u Pietrafesa P. sBisirorcs Oanmanca cui u
TEOMOJUTUYECKON JIMHAMHUKH, TO3BOJISIET MPOAHAIMU3UPOBATh KOHGIMKT C TOYKH 3pPEHUS
CTPAaTETUYECKUX UHTEPECOB CTOPOH [1, 2].

Peanuctruuecknii moaxo B MEXKIyHAPOIHBIX OTHOIIECHUSAX HAIEJICH HA aHAJIU3 TOJIUTUKHU
roCyJapCTB C YY4€TOM HX HAIMOHAJIBHBIX WHTEPECOB, CTPEMJICHUS K OOECIICUEHHUIO CBOEH
0€30MacHOCTH U YKpEIUIeHHI0 cBoero BimsHus. Korma peus unmer o TaiiBaHe, MaHHBIN MOXO
MPU3HAET, YTO CHUTYyaI[Usi BOKPYr OCTPOBA OTMPENENSIETCS COMEPHUYECTBOM KPYITHBIX JIEpPIKaB,
npex e Bcero CIIA u Kutas, a Takke ApyrumMu cTpaHaMH peruoHa.

AHalIN3 HAIMOHAJBHBIX MHTEPECOB MO3BOJISIET MOHATH, Nouemy it Kuras TaliBaHb uMeet
TaKO€ CTPATETHYECKOEe 3HAUYCHHE W 1movyeMy [IeKWH TOTOB MPUHUMATH PEIITUTEIBHBIC MEPhI IS
noJyiep>kanust  cBoel TepputopuanbHor 1enoctHoctd. CIIIA, B cBoloo ouepenp, Takxke
3aMHTEPECOBAHBl B CTAOMJIBHOCTH PETHOHA M COXpPAaHEHWU CTaTyc-KBO BOKpyr TaiiBaHs, 4TO
OTpaXkaeT uX CTpeMJIeHHE K 00eCcIieueHUI0 COOCTBEHHOW 0€301acHOCTH U COXPAHEHUIO BIIUSHUS B
peruoHe.

bamanc cun u reononuTHYecKas TWHAMHUKA B PETHOHE MTPAIOT BAXKHYIO POJIb, OMPEACIISS
BO3MOJKHBIE CIIEHAPUH Pa3BUTHS COOBITUH B ciIydae 0OOCTpEHHs CHTyalluu BOKpyr TaiiBaHs. B
3TOM KOHTeKcTe cooTHomeHue cui Mmexay CIIA u Kurtaem, a Takke UxX CrmocoOHOCTh yOeTUTh
OPYTMX YYaCTHUKOB MEXIYHAapOJHOM apeHbl B CBOEM MPaBOTE, CTAHOBATCS KIFOUYEBBIMU
¢dakropamu. ['eononuTnueckas TuHAMUKa BKIIIOYAET B ce0sl TaKMe acleKThl, KaK CTpaTernyecKue
QIIbSIHCBI, perHOHaIbHbIE KOH(IUKTHI M TEHJCHIIMH Pa3BUTHUS MEXIyHApPOIHOI 0€30MacHOCTH.

JIubepanbHas mkona (Hampumep, wucciaemoBanuss Coppera J.F. u Lasatera M.L.)
MOJUYEPKUBAET POJIb  MEXKAYHApOJIHBIX HMHCTUTYTOB, JEMOKPATUM M SKOHOMHUYECKOU
B3aMMO3aBUCUMOCTH B MPEJOTBPAILECHUHN U Pa3pEIICHUH MEXIOCYIapCTBEHHBIX ITPOTHUBOPEUUI
[3.4].

JIuGepanpHas MIKOJAa B MEXKIYHApOAHBIX OTHOUICHHUSX COCpPEAOTAauMBAeTCAd Ha PpOJIU
MEXKIYHAPOJAHBIX MHCTUTYTOB, JIEMOKPAaTUYECKUX HOPM U SKOHOMHUYECKOM HMHTEPAKUUU B
MPEeIOTBPAIIEHUH U pa3pelieHud MEXIoCcyAapCTBEHHBIX KOHGIUKTOB. [Ipu ananuze Texymieit
cutyauu B obnactu TaiiBaHs MpeACTaBUTENH 3TOM IIKOJBl MBICIAT B KOHTEKCTE KIFOYEBBIX
MIPUHIIMIIOB KOHCEHCYCA MPU pa3pelieHuH KOH(IUKTA.

[lepBpiM acmekToM, Ha KOTOpPBIA OOpamiaeTcs BHUMAaHUE, SIBISIOTCS MEXIYHApOIHbBIC
OpraHu3ali U MEXaHU3Mbl KOOIIEpalllH, BO3ACHCTBYIOIINE HA CTETIEHb COTPYIHUYECTBA MEXKY
rocyapcTBaMH U CIIOCOOHOCTH KOHTPOJIUPOBATh KOHMIUKTHL [loaTOMY npu aHanmu3e cuTyaluu
Bokpyr TaiiBaHs, cHenHamUCTbl JHOEPaTBbHOTO HAMpPaBICHUS MOTYT YIEIHTh MPUCTAIBHOE
BHUMaHMe posn Opranmzauun OO0benuHeHHbIX Haumii, BceMupHoil ToproBoil opranuzanuu u
JPYTUM MEXIYHApOJHBIM MHCTUTYTaM B MPOILECCE YPETYIMPOBaHUS CHOPOB U MOAJEPKaHUU
MHpa.

BropeiM BakHBIM (akTOpoM AN TUOEpPANTbHON IIKOJBI SBISETCS JIEMOKpaTHYecKas
OpraHu3aiusi TOCYAapCTB W HUX BIUAHME HA MEXIyHapoJHble OTHOIIEeHHs. [lockonbky
JEMOKPATUYECKUE CUCTEMBI, 10 MHEHUIO MPEJICTABUTENEH IIKOJIbI, MEHEE CKJIOHHBI K BOCHHBIM
KoH(pIUKTaM 1 00Jiee OTKPBHITH K MUPHOMY pa3pelieHUI0 pa3HOTIACHIA, TIPY aHAlIM3€e CUTYallud B
paitone TaiiBans crenuamTucThl JuOepambHOrO Tpoduas MOTYyT oOpaTHTh BHHUMaHUE Ha
JEMOKpaTUYECKUE MPOIECChl Ha ocTpoBe TaliBaHb U B KOHTMHEHTAIbHOM KuTae, ux BiausHuE Ha
B3aMMOOTHOIIEHUS MEKy CTPAaHAMHU ¥ BO3MOXKHBIE MEXaHU3MbI YPETYIUPOBAHUS KOH(INKTOB.
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TpeTbuM acriekToM, Ha KOTOPBIH aKIIEHTUPYETCSl BHUMaHUE JTNOePAIbHOM IITKOJIBI, SBIISETCS
HKOHOMHUYECKAs B3aMMO3aBUCHMOCTb MEX Iy rocyaapcTBaMu. JlnGepanbHbie TEOPETHKH CUUTAIOT,
YTO CHJIbHBIE YKOHOMHYECKHE CBS3H CHOCOOCTBYIOT YMEHBIICHUIO BEPOSTHOCTH BOOPYKEHHBIX
CTOJIKHOBEHHH U yITy4IIalOT BEPOSITHOCTh MUPHOTO Pa3peIieHusi KOH(IUKTOB.

B cBete cutyauuu Bokpyr TaiiBaHs, X HHTEPECHl MOTYT OBITh OOpaIlleHbl K TOPTOBBIM H
SKOHOMHYECKHM CBs3sIM Mexay Kuraem, TaliBaHeM M JpyrMMu TroCylapCcTBaMHM PETHOHA KAk
¢baxTopy, CIOCOOCTBYIOIIEMY MTPEIOTBPAIICHIIO KOH(MIMKTOB M MMOUCKY BBIXO/I0B U3 HHX.

B pesynbrate nmOepanbHBIA TOAXOJ IMO3BOJISIET PACCMOTPETh CIOXKHYIO CHUTYAaIHIO B
perunone TaiiBaHs yepe3 NpU3My KIIOYEBBIX (PAaKTOPOB, TAKMX KaK MEXITYHAPOTHBIC HHCTHTYTHI,
JNEMOKpaTusi M SKOHOMHYECKAas B3aUMO3aBHUCUMOCTb, M MCKATh AHAJUTUYECKUN KapKac s
MMOHUMaHUS BO3MOKHBIX CLIEHAPUEB Pa3BUTHS COOBITHI B JAHHOM KOHTEKCTE.

KOHCTpYKTUBUCTCKHUIT TOAXO0/, K KOTOPOMY MOXKHO OTHecTH pabotsl Lin S.S. B cBoro
odepellb, HCIOIb3YET COLMAIbHBIE KOHCTPYKIIMH, TaKME€ KaK WACHTHYHOCTb M HOPMBI, JUIS
00BSICHEHUS TIOBEACHUS M BOCTIPUSITHS CTOPOH B KOH(MIUKTE [5, 6].

N3yuenne uIeHTUYHOCTH U HOPM OKa3bIBAET CYIIECTBEHHOE BIIMSIHUE HA aHAJIN3 ITIOBEJICHUS
1 BOCIIPUSTHS CTOPOH B KOHTEKCTE KOHQUIMKTHON cuTyauuu Bokpyr TaiiBans. IneHTUYHOCTSH, B
JAHHOM KOHTEKCTE, MPEJCTaBIIsIeT cO00M cucTeMy caMOMAECHTU(UKALUKA MHAWBUIOB U TPy,
YUUTBHIBAIOUIYIO0 UX MPUHAIIIEKHOCTh K OIIPEIEIIEHHON COIMOKYIbTYpHOM o01HOCTH. HOpMBI, B
CBOIO 04Yepe.p, SBIAIOTCS YCTAHOBJIEHHBIMU INPAaBWIAMH WM OXHUIAAHUAMH, PETYIUPYIOIIUMHU
MOBE/ICHNE U B3aUMOJECHCTBHE YHACTHUKOB 00IIECTBA.

[Toaxon K M3y4eHUIO JaHHBIX KOHLENIHMM B paMKax aHajau3a CUTyauuu BOKpyr TaiiBaHs
MIpeIoaraeT yriyoJIeHHOe PACCMOTPEHUE Pa3IMYHbIX aCIEKTOB UACHTUYHOCTH.

Bo-nepBbIX, HcclenoBaHWE HAIMOHAIBHOM  HMACHTUYHOCTH. [IpuMHAIIEKHOCTh K
ONPENEICHHON HallM{, B YAaCTHOCTH, OKA3bIBACT 3HAYUTEIIBHOE BIMSHUE HA BOCIPUATHE
MOJIMTUYECKUX COOBITHI M KOH(IMKTOB. HannoHalbHbIE CHUMBOJIBI, UCTOPHUYECKHE HPaBbl U
KYJIbTYPHBIE ITPEICTaBICHUS 0 POPMUPOBAHUH KOJUIEKTUBHOM ICHTUYHOCTU UI'PAIOT KIIOYEBYIO
pOJIb B MOHMMAaHWK OTHOIIEHUM MEXTy CTOPOHAMHU B CUTYyallMu BOKpyr TaiiBaHsl.

Bo-BTophIX, oOpamneHue K ATHHUYECKUM U PEIUTHO3HBIM AacleKTaM HWJICHTHUYHOCTH.
B3anmoaeicTBUS pa3IMYHBIX STHUYECKUX U PEIIUTHO3HBIX Ipynn Ha TaliBaHe OKa3bIBAIOT BAXKHOE
BIIUSIHUE HA KOH(MIMKTHBIE CIEHApUH U (HOPMHUPOBAHHE MEKIUYHOCTHBIX B3aUMOJCHCTBUM.
AHanu3 3TON AMHAMUKH [103BOJIET IIPOJIUTh CBET HA MOTUBBI M LICHHOCTHBIE CUCTEMBIL, JIEKAILIUE
B OCHOBE JICHCTBUII U YCTAHOBOK Y4aCTHUKOB KOH(IIMKTA.

B-Tperpux, uzydyeHue NOJUTUYECKUX U KYJIbTYpHBIX HOpM. IIpaBOBBIE M NOJIUTUYECKHE
HOPMBI, a TaKXK€ KyJIbTYPHBIE LIECHHOCTH U 05KMJAAHUS OKa3bIBAIOT CYLIECTBEHHOE BO3/ICHCTBUE HA
MOBEJICHUE UHJIMBUJIOB U I'PYII B 001IecTBE. AHAIN3 HOPMAaTUBHBIX CUCTEM IO3BOJISIET MOHSATH,
KaKue IMpaBUJIa UTPbl PErYIUPYIOT B3aWMOJCHCTBUE CTOPOH U KaKHE LIEHHOCTH W MPUHIIMIIBI
OKa3bIBAIOT BJIMSHHE HA MEPCIIEKTUBHI PELICHHS] KOH(PIUKTHBIX CUTYaIHil.

N3yuenne UIEHTUYHOCTH U HOPM B KOHTEKCTE CUTyallUd BOKpYr TaliBaHs MpeCTaBIIsAET
co00il BaKHBIM WHCTPYMEHTapHil [UIsl aHainu3a W MOHUMaHus (PaKTOpoB, (OPMUPYIOIINX
MOBEICHUE W BOCTIPUATUE YUYACTHUKOB KOH(DIUKTA, U MOXKET CIY>KUTh OCHOBOM 7Sl pa3paboTKu
CTpaTeruil yperyimpoBaHus U IPeoA0JIeHUS KOH(DIMKTHOW TUHAMUKHY.

Bananubie yuensie: Fell D. u Chang C. C. B cBOMX HCCIEIOBAaHHUSIX YacTO MPHOETar0T K
HCII0JIb30BAHNIO KOJIMYECTBEHHBIX METOJIOB UCCIIEIOBAHUS, TAKUX KAaK CTATUCTUYECKUN aHAJIN3 U
MO/ICIIMPOBaHKeE, ISl TPOBEPKH CBOMX 'MIOTE3 U Teopwuii [7, 8].

[IpuMeHeHNEe KOJIMYECTBEHHBIX METOJOB MCCIENOBAaHUSA, TaKUX KaK CTaTUCTUYECKUI
aHau3, MOJEIUPOBAHME, TEOPUS UTP M MCKYCCTBEHHBIH HHTEIUIEKT, MPEACTaBJIsAET COOOM
KJIIOYEBOM MHCTPYMEHT B aHaJIM3e KOH(IMKTHOM cuTyaruu BOKpyr TaiiBaHs. OTIMUUTENbHOU
4epTOl JTaHHBIX METOJIOB SIBISIETCS HUX CIOCOOHOCTh K (hOpMaiu3allMM JIaHHBIX, BBISBICHHUIO
3aKOHOMEPHOCTeH M TMpeACKa3aHWIO pa3BUTHS COOBITUH Ha OCHOBE KOJIMYECTBEHHBIX
IOKa3areyeu.

CraTucTuecKuii aHaJINU3 IO3BOJISET YUCIEHHO OLEHWUTHh CTPYKTYpPY [IaHHBIX, IPOBECTH
KOMIUIEKCHOE HM3y4YEHUE KOPpPEJSILUM U B3aMMOCBA3EM, a TAKKE OIPENEIUTh CTaTUCTUYECKYIO
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3HAYUMOCTb BBISIBJICHHBIX PE3YJbTAaTOB. JTO NO3BOJIIET YCTAHOBUTH BO3MOXHBIE 3aBUCUMOCTU
MEX]ly Pa3IMYHBIMUA IEPEMEHHBIMH U BBISIBUTH (DAKTOPHI, BIUAIOUINE HA JUHAMUKY KOH(IMKTA B
peruoHe TaiiBaHs.

MonenupoBaHue, B CBOO 04EPE/b, [I03BOJIET CO3/1aTh MATEMATUYECKUE MOJIENIN HA OCHOBE
JTOCTYIHBIX JAHHBIX M MPOBECTH CHUMYJISIMH PAa3JIMYHBIX CIICHAPHEB Pa3BUTUS KOH(DIHKTA. DTO
II03BOJISIET IIPOrHO3UPOBATh BEPOSITHBIE UCXOJbl M OLEHUBATh MOTEHIHMAJIBHBIE JOJITOCPOYHbIE
MIOCJIEJICTBUS PA3JIMYHBIX CTPATEruil NEHCTBUN CTOPOH, YTO CYILIECTBEHHO O0JIeryaeT NpUHATHE
pELIeHNH B YCIOBUSAX HEONPEIEIEHHOCTH.

Teopust urp npumeHsieTcst JJi aHajdu3a CTPATETMUYECKOr0 B3aWMOJAEWCTBUSI YUaCTHHUKOB
KOH(UIMKTA U pa3pabOTKU ONTUMAIIBHBIX cTpaTeruii nmopeneHus. C mOMOIIBI0 UTPOBBIX MO/IENIEH
MO>XHO OILIEHUTb BEPOSITHbIE XOJbl JNEHCTBUN CTOPOH, NpPEJCKa3aTh UX PEAKIHUU U BBISIBUTH
HauboJjee O1aronpuaTHbIE TyTH PELIEHUs] KOH(IIUKTA.

Hcnonb3oBaHNEe HUCKYCCTBEHHOTO WHTEJJIEKTA TI103BOJISIET aBTOMAaTU3HMPOBATh aHAIN3
TAHHBIX, OOHApPYKMBAaTh CKPBITbIE 3aKOHOMEPHOCTH, JI€aTh IPOTHO3bl U ONTHUMHM3HUPOBATH
IpoLeccsl aHanu3a. MeTopl MalIMHHOTO OOY4YEeHMsI U aHaJu3a OOJbIIMX JaHHBIX MO3BOJSIOT
o0paboTaTh OOIMPHBINA 00beM MH(OPMALIMK U BBIIBUTH Ba)KHbIE MATTEPHBI, YTO CIIOCOOCTBYET
Oosnee riayOOKOMY MOHMMaHHIO KOH(DIMKTHOM cuTyauuu B peruoHe TaiiBaHs u pa3paboTke
Haubosee 3 PEeKTUBHBIX METOOB €€ Pa3pELICHHUS.

B 1o xe Bpems yuyeHble U3 He-3alaJHbIX CTpaH MpelaratoT ajJbTePHATHBHBIE METObI
aHaJlM3a TalBaHbCKOTO KOH(JIMKTA.

Hanpumep, kuraiickasi n1koJia B UCCIEIOBAaHUSAX YJesieT BHUMaHUE UCTOPUH, KYJIbType U
BHemHeW nmoutrke Kuras B kouTekcre kordukra [9, 10].

N3yuenne wuctopuu, KyIbTyphl W BHEIMIHEW mNOMWTUKH KuTas mpenactaBiser coOoi
KJIFOUE€BOM aCTEKT, CIOCOOCTBYIOIIMI MOHUMAaHHUIO CJIOKHON CUTyalnu BOKpyr TaiBaHs. AHanu3
YKa3aHHBIX cep ABIISETCS HEOThEMIIEMOM YaCThI0 aHATUTUYECKOTO MOIX0/1a K U3YUEHUIO TaBHUX
Y COBPEMEHHBIX B3aUMOOTHOIIEHUN Mex 1y Kutaem u TaiiBanem.

MOokHO neTanu3upoBaTh OCHOBHBIE ACMIEKThI, KOTOPBIE MOJYEPKUBAIOT BaXKHOCTh H3yUEHUS
HUCTOPHUM, KyJIbTYpbl U BHELIHEMOJUTUYECKUX cTparernid Kurtas g anekBaTHOTO NOHMMAaHUS
JTUHAMHUKY KOHQIUKTHONW OOCTAaHOBKH B PETHOHE.

I'myOokoe morpyxeHre B HUCTOPHIO B3aUMOOTHOUICHHH JaeT BO3MOKHOCTb BBISIBUTh
OCHOBOIOJIAraloIIrue cOObITUS, TEHACHIIMA 1 MOMEHTHI, OKa3aBIlIie BIUSHUE Ha (GOPMHUPOBAHHE U
ykperieHue mo3unuid  Kurtas w TaiiBans. 3HaHWE JIETONMUCH MPONUIBIX KOH(IHUKTOB,
MOJUTUYECKUX CJIBUTOB M JUIUIOMATUYECKUX YCWIMM MO3BOJSET PACIIMPUTH MEPCHEKTUBY
aHaJM3a U caenath 6osee riry0oKre BBIBOJIBI OTHOCUTENIBHO TEKYIIeH KOHPIUKTHON CUTYalIUH.

[Tonumanue KyiabTYpHBIX ocoOeHHOCTel U 1eHHOocTedl Kurtas u TaiiBaHs crnocoOcTByeT
6osee rry0OKOMY MIPOHUKHOBEHUIO B MCUXOJOTMUECKHE OCOOEHHOCTH YYaCTHUKOB KOH(IUKTA.
AHanu3 KyJlbTYpHBIX ACIEKTOB MOMOTA€T BbIABUTH KIIFOUEBbIE MOTHBBI IMOBEACHHUS CTOPOH,
CrocoObl KOMMYHHKAIIMM W TIEPErOBOPOB, a TAKXKe IMO3BOJIAET IMPEAYrajblBaTb BO3MOKHBIE
Pa3BUTHUSI COOBITH, YYUTHIBAsI X KYJAbTYPHBIH KOHTEKCT.

N3yuenne AMIUIOMAaTUYECKUX CTpAaTeTMd W IIAroB, nOpeanpuHuMaeMbix Kutaem Ha
MEXAYHApOJAHOW apeHe, MMEET CYIIECTBEHHOE 3HAUEHUE NIl TMOHUMAHHUS €ro OTHOLICHHS C
TaiiBaneM. AHanM3 BHENIHENOJUTHYECKMX MOTHBOB W uened Kuras oboramaer kapTHHY
KOH(QJIMKTa, TIOMOTasi ONpPENeNUuTh €ro JOJITOCPOYHbIE MEPCHEKTHBBI U BO3MOXKHBIE CLEHAPHH
pa3peleHus IPOTUBOPEUHIL.

I'mybGokoe m3yueHHe MCTOpUH, KYIbTyphl M BHeIIHeH nmonutuku Kuras HeoOXxoaumo uist
¢dbopmupoBaHus (QyHIAMEHTAJIbHOTO NMOHUMAHUS KOH(IUKTHOW cuTyalluu BOKpyr TaiiBaHs u
pa3paboTKK aJeKBAaTHBIX CTpAaTeruil B3aMMOJEHCTBHUS M pPa3pelleHUs] MPOTUBOPEUUN MEXIY
CTOPOHAMH.

SInmoHcKo-a3uaTcKas MIKOJa aKIeHTUPYeT BHHUMAHUE HA PETMOHAIBHBIX (DaKTOpax, TaKUX
kak posnb Snonun, HOxuoit Kopem m ACEAH B 1uHamuke KOH(IUKTAa NHpU ITOM
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IIOCTKOJIOHHAJIbHAS LIKOJIa aHAJIU3UPYET BIMSHUE KOJIOHUAIBHOIO MPOIIJIOT0 U COBPEMEHHOIO
HEOKoJIOHHaM3Ma Ha KoHGuumkT [11,12].

[TocTkoNOHMANBHAs IIKOJIA B KOHTEKCTE HCCIIEIOBAaHUS BO3JCHCTBUS KOJIOHHAJIBHOTO
MPONUIOTO W HEOKOJOHWANM3Ma Ha CHUTyalluI0 BOKpYr TailiBaHs TMpeacTaBiseT COOOH
METO/IOJIOTMYECKUM MOJAX0Jl, OCHOBAaHHBIM Ha aHAIM3€ IIOCJIEKOJOHUAIbHBIX MCTOPUM H
IIOCJIEACTBUM KOJIOHUANU3Ma. B pamkax m3ydeHus oTHowmeHuUHd mexnay TaiiBanemM u Kurtaem
JAHHBIA TOJXOJ JAeT BO3MOXHOCTb TIJIyO)KE€ TIIOHSATH CIIOKHBIE JIMHAMUKH, CBSI3aHHBIE C
HMCTOPUYECKUMHU COOBITUSMH 3aBOCBAHUS, HKCILTyaTallMeH, KyJIbTYPHBIMU TPaHCPOPMAIUIMUA U
IoTepel CyBepeHUTeTa, (POPMUPOBABILINE COBPEMEHHYIO PEAIbHOCTD.

OCHOBHBIMU ~ OCOOEHHOCTSIMU  NOCTKOJIOHMAJIbHOW  IIKOJBl  SABJIAIOTCS  KPHUTHKA
KOJIOHUAJIN3Ma, PACKPBITHE MEXaHU3MOB KOHTPOJIS U BJIACTH, aHAJINU3 KYJIbTYPHBIX MOCJIEICTBUI
KOJIOHU3AIUU. DTOT MOJIX0]T CTABUT B IICHTP BHUMAHUS OLIEHKY KOJIOHUAJbHBIX MPAKTHK, KOTOPHIE
NPUBOJMIM K TNPUMEHEHHIO HACUJIUS M SKCIUTyaTallMd, a TakKe aHaJu3UpyeT Hacleque
KOJIOHM3Ma U HEOKOJIOHHAJIM3Ma B COBPEMEHHOM OOIIIECTBE Yepe3 MPU3MY BIACTHBIX CTPYKTYp U
MEXaHHU3MOB KOHTPOJIS, COXPAHSIOMINXCS B OTHOLUIEHUSIX MEXK/y CTpaHaMU. BbICOKyI0 BaXHOCTh
MPUIAETCS TaK)KE HMCCIENOBAHUIO KYJIbTYPHBIX aCHEKTOB, MPOUCTEKAIOUIUX W3 KOJOHHAIBHBIX
MIPaKTHK ¥ CIOCOOCTBYIOIIUX (POPMUPOBAHUIO MPEJICTABICHUM, IEHHOCTEH M HOPM, BIIMSIOIIMX
Ha COBPEMEHHYIO KYJIbTYPHYIO U COIIMAJIbHYIO TUHAMUKY.

AHanu3upys CUTyaluio BOKpYr TalBaHs ¢ MCIIOJIb30BAaHUEM ITOCTKOJIOHUAIBHOTO MOAX04,
HCCIIeI0BATeNI MOTYT O0Jiee TIIyOOKO MPOHUKHYTh B MPUYMHBI KOH(IMKTOB U HEAOMOHUMAHUH,
OCHOBAaHHBIX HA HCTOPUYECKMX U KYJIbTYPHBIX acHeKTaX KOJOHHAJIBHOTO MPOILIOT0 H
COBPEMEHHOTO0 HEOKOJIOHHANIM3Ma. DTOT MOJIXO0J MO3BOJISIET MPEII0KUTh HHPOPMUPOBAHHBIE U
000OCHOBaHHbIE pEIIeHMs JUIsl pa3pelieHHs] CIOKHBIX 3aJad, BO3HUKAIOIMIUX B KOHTEKCTE
B3aMMOOTHOIIEHUN MEXIY CONIPENEIbHBIMU CTPAHAMM.

B pabotax DOnyapna [IpoHuHa mpencTaBieH OTAETbHBIN HCCIIEI0BATEIBLCKUM MTOIX0 ] TIPH
M3YYEHUN TaWBaHBCKOTO KOH(MIWKTA - KOHGIMKTOJOTHsA. OIHON M3 KITIOYEBBIX 0COOCHHOCTEH
KOH(IUKTOJIOTUHN SBJSETCS MEXAUCHUIUITMHAPHBIA MOIXO0]], MO3BOJIAIOMNUNA 00bEINHUTE 3HAHUS
U3 pa3IMYHBIX O0OJacTei, TaKkuX Kak IOJUTOJIOTUS, HUCTOpPHUS, COLMOJIOTHUS, SKOHOMHKA U
KynbTyposorusa. aTerpanus pasanyHbIX NEPCIEKTUB U METOJOB aHAJIN3A MO3BOJISET MOJYy4UTh
6osee rimy0oKoe IOHMMaHUeE IPUYKH, ITOCIIECTBUIM U BOZMOXKHBIX IMTyTeH pa3penieHus KoH(pIukTa
Ha TaitBane [13,14,15,16].

Takxke BaKHBIM pecypcoM KOHGIMKTOJIOTHH SBIISETCS JOCTYH K Pa3IMYHbIM HCTOYHHUKAM
uHpopMaluy, BKJIKOYAs  aKaJeMHYeCKHE  HUCCIIeJJOBaHMs, OQHUIHAIbHBIE JIOKYMEHTHI,
CTATUCTUYECKUE JIaHHbIC, MEIMUHbIE HUCTOYHUKH, A TAKKE€ MHEHHUS SKCIEPTOB M YYaCTHHUKOB
koH(pmukTa. Kputnueckuit ananus pa3sHOOOpa3HbIX UCTOYHUKOB MH(POPMAIIK TOMOTAET CTPOUTh
00BEKTUBHOE MPEACTAaBICHUE O KOHPIUKTE M €r0 0COOEHHOCTSX.

3akirouenue. ConocTaBlIeHUE 3alaJHbIX M HE-3alaJHbIX MCCIEI0BATEIbCKUX TPAJAULIMMA
Mo3BOJIsIET Oojiee TIyOOKO OCBETUTh TaWBAHbCKUM KOH(IHMKT, YYUTHIBas €r0 MHOTOTPaHHbBIE
aCTeKThl U CIOXKHYIO Mpupoay. MHTerpauus pa3nuyHbIX MOAXO0J0B CIOCOOCTBYET pa3paldoTke
BCEOXBATHIBAIOIIUX CTPATETU 7Sl YpEryIupOBaHUs U IPEIOTBPAICHHS KOH(DIUKTOB.

JlanbHeliiee uccienoBaHUE TalWBaHBCKOTO KOH(IUKTa TpeOyeT MHOTr0acneKTHOTO
MOAX0JIa, BKIIOUYAIONIET0 B ce0S IIMPOKUNA CHEKTP MAUCHUIUIMH M METOJOJOTUH, YTOOBI
obecnieunTh 6osiee TTy0OKOe TOHUMAaHKUE POOIEMBbl i pa3paboTKy KOHCTPYKTUBHBIX CTpaTeruit
pelieHus CIOKUBIIEHCS CUTYalUH.
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Annomayusa. Ilpedcmaenenvt meopuecmeo u apxumexkmouuxa umuxcenepa B.I. Illyxosea, xax
Henpeg30ti0eHH020 Macmepd, Meopya CMPOUmMenbHO20 UCKYCCMBA 8 YEIOM U CIEPICHESHIX KOHCMPYKYUL
6 ocobennocmu. Ommeuenvl He MOALKO 2unepOoIouOHble OAWHY, KAK NUK MO020 MEOpYecmea, HO U
CMponunbHble Gepmbl Mpey2oIbHO20 0Yepmanus, 2-20 KIAcca PAyUOHANbHOCHU N0 ONPeOeleHUlo.
Tlokazana 603MONCHOCMbL MOOEpHU3AYUL  CUNEPOOTIOUOHBIX COOPYIHCEHUL U Ux CcOOPHO-pa300pHbIX
MoOuguKayuii npuU UCNOAL308AHUU PABHOYCcmMOUYUgbx 11-06pa3znsix npoguneli ¢ 601mosviMuU KpenieHUsMU
8 CMbIKOBbIX U Y37108blX coedunenusx. Obo3naueno OanvHelluee obnecuenue gepm 2-20 Kiacca 3a ciem
paspedicenus ux peuiemox cmepicnegvimu dnemenmamu Y- u  ¥P-nodobueix ouepmanuil, yCHeutHo
Peanu308annblx @ npakmuxe cmpoumenvcmea. Ommeuen wmpux unoicenepa B.I. Illyxoea 6 mocmax
Kucnosoocka. Iloouepknyma 3uauumocms u3yuenus e20 meopuecmsd 6 y4eOHoM npoyecce no020mosKu
CReYUanucmos, a makdice npu HOGLIUEHUU KEATUGUKAYUU U VDOGHS MACMEPCMEd, GKII0YAs HABLIKU
pewenus uzoopemamenvckux saoay. He menee noyuumenvHo 3HaKOMCMEO ¢ MAKUM MEOPUECHEOM 8
PAMKAX 66e€0eHUsi 68 CHeYUualbHOCMb Olsl CMYOEeHmOo8 NePEulX KYpCo8 CPEeOHUX U BbICUUUX VUEeOHbIX
3a6e0eHul.

Ki1roueBble cj10Ba: MHXEHEPHOE TBOPUECTBO, CTEPKHEBBIE KOHCTPYKIIMH, THIIEPOOION HHKEHEpa
[lyxoBa, depMmbr 2-TO Kiacca pamuoHANbHOCTH, [I-00pasubie mpodwnm, Y- u P-momoOHBIE CTepKHH,
BBEICHHUE B CIELIUAIBHOCTD, PEIICHUE N300pETaTeNbCKUX 3a1a

Jdas uurupoBanusi: Egpemosa E. A., Cepeeesa A. A., Aseman H. 0., Mapyman A. C.
Mooepuuzayus cmepoicneswix konempyxkyui LLlyxoeckoii cepuu // Cospemennas nayka u unnogayuu. 2024,
MNe 2 (46). C. 221-235. https://doi.org/10.37493/2307-910X.2024.2.23

Abstract. The work and architectonics of engineer V.G. Shukhov, as an unsurpassed master, creator
of the art of construction in general and core structures in particular, are presented. Not only hyperboloid
towers are marked as the peak of this creativity, but also triangular trusses, of the 2nd class of rationality
by definition. The possibility of upgrading hyperboloid structures and their collapsible modifications using
equally stable U-shaped profiles with bolted fasteners in butt and nodal joints is shown. The further
simplification of class 2 farms is indicated due to the rarefaction of their lattices with rod elements of Y-
and P-like outlines, successfully implemented in construction practice. The stroke of
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engineer V.G. Shukhov in the bridges of Kislovodsk is marked. The importance of studying his work in the
educational process of training specialists, as well as in improving qualifications and skill levels, including
skills in solving inventive tasks, is emphasized. The importance of studying his work in the educational
process of training specialists, as well as in improving qualifications and skill levels, including skills in
solving inventive tasks, is emphasized. It is no less instructive to get acquainted with such creativity as part
of the introduction to the specialty for first-year students of secondary and higher educational institutions.

Keywords: engineering creativity, core structures, engineer Shukhov's hyperboloid, farms of the 2nd
class of rationality, U-shaped profiles, Y- and ¥-like rods, introduction to the specialty, solving inventive
tasks

For citation: Efremova EA, Sergeeva AA, Avetyan NYu, Marutyan AS. The modernization of core
structures of the Shukhov Series. Modern Science and Innovations. 2024;2(46):221-235. (In Russ.).
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BBenenue. 28 asrycra 2023 r. ucnonHmwiocs 170 et co IHA pOXKACHHUS 3HAMEHUTOTO
OTEeUYeCTBEHHOro nHxeHepa Bnagumupa ['puropsesuua lllyxosa, a 2 ¢pespansa 2024 r. — 85 ner co
JIHSI Tparu4eckoi KOH4YMHBL. Ero TBOpYECTBO — 3TO CHHTE3 MHXKEHEPUH, IKOHOMUKHU, ICTETUKH.
N300pereHHble UM KOHCTPYKIIMU 00J1aal0T MUHUMAJIbHBIM BECOM, UMEIOT HU3KYIO CTOMMOCTD,
COBMEILAIOT B ce0e MPOYHOCTHBIE U AcTeThYecKue GpyHKuu. [Io3ToMy BIioIHE 3aKOHOMEPHO, YTO
1o0mnelHbiil coopHuk 2013 1. ObuT M3AaH MOJ Ha3BaHHEM «ApPXUTEKTOHUMKa HHKeHepa B.I.
[IyxoBa» [1]. ApXuUTEeKTOHHKA B IEPEBOJIC 3HAUNUT CTPOUTEIHHOE NCKYCCTBO, a B.I". IllyxoB — ero
HEMPEB3OMICHHBI MacTep W TBOpEl. bOJBIIYI0 4YacTh CBOErO TBOPYECTBA OH IMOCBSITHI
U3bICKAaHUIO HOBBIX TEXHUYECKUX PEIICHUH CTEP>KHEBBIX KOHCTPYKUIUH, HUX IJIOCKHX H
npocTpaHcTBeHHbIX Moaudukanuid. 1llyxoBckasi cepus CTepKHEBBIX KOHCTPYKLUUN YHUKalIbHA.
[IposiBuniack oHa B pe3yibTaTe OTPaKEHHE €ro aBTOPCKOrO MOJX0Aa, MOAYepKa, CTHIIA, BKyca,
anpoOMpPOBAaHHBIX MAaTEMaTHYECKH Oe3ylpeUyHbIMU PAaCYETHO-TEOPETHUECKUMHU BBIKIAIKaAMU,
OTBITOM BHEAPEHUS B TMPAKTUKY CTPOUTENbCTBA W apXUTeKTyphl. Ilukom TBOpuecTBa B
OyKBaJIbHOM CMBICJIE 3TOTO CJIOBa CTaJI0 BO3BeIEHUE OAlllCHHBIX COOPYXEHHI B BHUJE SPKO
BBIPAKEHHBIX CTEP’KHEBBIX CTPYKTYP, CKOMIIOHOBAHHBIX B (hopMe runepOo0JIonI0B BpalleHUs U3
MPSIMOJIMHENHBIX CTEP)KHEHW, B3aMMHO TMEpEIICTeHHBIX Mexay coboit (puc. 1, @) [2]. DOtm
JOBOJIFHO crielprUecKre, HO MPUBJIEKAIOIINEe BHUMaHNE Ha BUJI KOHCTPYKIIMH HCTIOIb30BAIUChH
B KauecTBe APOOOIUTEHHBIX U BOJIOHANIOPHBIX OalleH, KopaOeabHbIX MauT, Pa3InYHBIX ONOP AJIs
aNIeKTpoIepeay, AbIMOX0/I0B, aHTEHH, METEOCTaHINI, MAsKOB U JUIS JPYTUX Pa3INYHbIX HEIeH.

Pucynok 1 — CxeMbl runepo0;I0MIHONH KOHCTPYKIHH (@), GOJTOBOIO Y3J1a NMepeceKaromuxcs cTep:kHeii (0)
1 GOJITOBOrO CTHIKA CTEPKHSA (6), 2 TAKIKE €ro MPoToTHIA (2)
Figure 1 — Diagrams of the hyperboloid structure (a), the bolt assembly of the intersecting rods (b) and the
bolt joint of the rod (c), as well as its prototype (d)

MarepuaJjibl M MeTOBI HcciaenoBaHuil. Kak y 110001 BEICOTHON KOHCTPYKIIMH, K KOTOPOU
MpUIIoKeHa (u3MUeckas Harpyska, M3THOAIONMIMA MOMEHT YBETUYMBAETCS K OCHOBAHHUIO H
JIOCTUTAET CBOEr0 MakCuMyMa y ocHoBaHusl. [loaToMy GaliHu UMEIOT MHpaMUJATBHYIO HITH, €1lle
0onee panMoHANIBHYIO, THIIEpOOIOUIHYI0O opmy [3, 4, 5]. 3a cdeT MHOTOKpATHBIX MIEPECEUCHHIA
MPSMOJMHEHHBIX CTEeP)KHEW OHHM O00JIaJaf0T TOBBIIICHHBIMU JKECTKOCTBIO, MPOYHOCTHIO,
SKOHOMUYHOCTBHIO, BETpO- U METEO0YCTONYHBOCTBIO, MPOCTOTOM  M3TOTOBJIEHMUS,

222 Bbinyck Ne 2, 2024


https://doi.org/10.37493/2307-910X.2024.2.23

Modern Science and Innovations. 2024. No. 2 (46)

TPAaHCIOPTUPOBaHUS, COOpKU-pa30opku Ha Oonrax (pucyHoxk 1, 6) U, KOHEYHO,
BBIPA3UTENIBHOCTHIO BHEILIHETO BUJ.

I'mnepOoJsionanbie koHcTpykuuu u3 II-o0pasnbix npodmieir. Ceruarass peleTka
CTepP)KHEBBIX KOHCTPYKUMH B BHJEC THUIEPOOJIONIHBIX OalleH co3/JaHa paad SKOHOMUHU
MaTepuasioB. HecMoTps Ha Takue NpUBIEKAaTeNbHbIE (DYHKIMM KOHCTPYKIHMH, €€ MOXHO
ONITUMHU3UPOBATH MPH MMOMOIIH MTPOKATHBIX, THYTBIX WJIH TPYOUYaThIX MPOQUIICH, CIUTIONICHHBIX B
Y3JIOBBIX coeauHeHusX [6]. ['Hyrble mpoduiar MOXHO NMPUMEHATH 0e3 cIuTomMBaHus. Tak, B
TpEXIpaHHON OalleHHONW KOHCTPYKUMU (puc. 2, a) 1osica BBIIOJHEHbl W3 HE3aMKHYTBIX
TPANenueBUIHBIX THYTBIX JJIEMEHTOB, KOTOPble MMEIOT ouepTaHus [I1-o0pa3HbIx mpoduieii ¢
KOChIMHU cTeHKamu (puc. 2, 6) [7]. XKecTkoCTHBIC XapaKTePUCTUKHA OTHOCHUTEIBHO IIEHTPAIbHBIX
oceil y Takux npoduiield KpaTHO pa3HATCS MexAy coOoi. [IpuMeHUTENbHO K THIIEPOOTIOUTHBIM
KOHCTPYKLUSIM OoJjiee MNpPeAnOYTUTENbHbl MNPOPUIN C KECTKOCTHBIMU XapaKTEPUCTHKaMHU,
PaBHBIMH OTHOCHUTEJIBHO IIEHTPabHbIX oceil. TakuM TpeOoBaHMsIM BIOJIHE oOTBe4aroT [I-
o0pasHbie Mpo(UIN ¢ BEPTUKATILHBIMU CTEHKAMHU U OTHOIIEHUEM IIUPUHBI K BeicoTe 1/1,366 110
Cpe/Hel JIMHUYU pacueTHOro ceueHus (puc. 2, 6, 2) [8, ¢. 252-264, 9].

a 73 G 2
Pucynok 2 — CxeMbl TpexXrpaHHOii 6alieHHO0il KoHCcTpYKuNH (a), [1-00pa3HbIx npoduiieii co cTeHKaMu
KOCBIMH (0) ¥ BEpTUKAJILHBIMH (6), a TAKKe CHUMOK cpe3a pa3HokanoepHbIx I1-06pa3Hbix npoduieii (2)
Figure 2 — Diagrams of a three-sided tower structure (a), U-shaped profiles with oblique (b) and vertical (c)
walls, as well as a snapshot of a cross-section of different-caliber U-shaped profiles (d)

Korpa BeicoTa coOOpaHHON KOHCTPYKIIUM MIPEBBIIIaeT oTMETKY 11,5...12 MeTpoB, cocTaBHBIE
ee crepkHH U3 [1-06pa3HbIxX npoduieit 10 nepemieTeHus B CeTYaTyro CTPYKTypy rumnepooaona
HE0OX0IuMO cpamuBaTh. J[ias 3TOro BIOJNHE MOJOWIET y3eld CTBIKOBOIO COEAMHEHHUS C
HCIIOJIb30BaHUEM MPOJOJBHBIX TIpopeseit (puc. 1, 6, 2) [8, c. 102—103, 10]. IIpu sTomM Kpyribie
OTBEpCTHS 10 OOITOBbIE KPEIUICHUS U3 CTHIKOBBIX Y3JIOB B y3JIaX EPECEKAIOIIMNXCS CTEPIKHEBBIX
3JIEMEHTOB 00Jiee MPEeANOYTUTENBHO 3aMEHUTh OBaIbHBIMU. COOpHO-pa3zdopHble MOIUBUKALIUN
TUNEepOOIOUTHBIX KOHCTPYKUUNA HE TPeOyIOT OTUYXKICHHSI 3€MEIbHBIX YYaCTKOB MOJI OOBEKTHI
HEIBM)XHUMOCTH, 4YTO OTKpBIBAaeT MEPCIEKTHUBY UX MPUMEHEHUS B arpolpoOMBIIIICHHOM
KOMILJIEKCE, HAPUMED, U1 BETPOTeHEPaTOPOB (hepMEPCKUX XO3SIMCTB, 3aHATHIX MUEIOBOACTBOM
WM pa3BeJIcHUEM TOHKOPYHHBIX OBEIL.

IlyxoBckas cepusi cTponuIbHbIX pepm. OHA BKIIOYACT MJIOCKUE (DEPMEHHbBIE CUCTEMBI,
KOTOpbIE OTHOCATCA K 4YHCIy HauOoliee pacHpOCTPAHEHHBIX CTPOUTENBHBIX KOHCTPYKIUI
pa3IMYHBIX 3JaHUN U coopyxeHui. [loaTomy BIoHE 3aKOHOMEPHO, YTO B OUYE€pKax 10 UCTOPUHU
CTPOUTENIbHBIX METAJUIOKOHCTPYKIMN OHHU 3aHUMAIOT BTOPYIO MO3UIMIO, YCTyHas JIUJIEPCTBO
TOJNBKO OanmkaM aByTaBpoBoro mnpoduis [11]. MoaepHusupoBath Iuiockue (GepmMbl U3 cepuu
umxeHepa B.I'. IllyxoBa MOXKHO Mpu MOMOIIM CTOEK, UMEIOMUX Y-o0pa3usie u V-oOpa3Hbie
oueptanus (puc. 3, a) [8, c. 9-22, 12, 13].
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a o

Pucynok 3 — Cxembl miiockux ¢epm c |-, Y-, W-00pa3HpIMH CTOIiKaM# B cepUH THIA
«Moutoneuno» (a) [14, 15, 16] u B cepuu un:xkenepa B.I'. lllyxosa () [17]
Figure 3 — Diagrams of flat trusses with I-, Y-, ¥-shaped racks in the Molodechno type series (a) [14, 15, 16]
and in the series of engineer V.G. Shukhov (b) [17]

PesyabTaTsl uccienoBaHuii U ux o0cy:kaeHue. IIpopabatbiBas TpeyroibHble (epMbl
nokpeITUs (cTponuibHble Gepmbl), B.I'. 1llyxoB BbisiBUn 2-0i Kjacc palMOHAIBHOCTH (hepMbl
[TomoHCO 1 MEHUMHU3UPOBAI €€ Maccy (Bec) 3a CYET PaCIIOJIOKEHUS HOT' PEHIeTKU MO yriioMm 45
IPaJycoB OTHOCHUTEIHHO TOPH30HTAIIM, COBIAMAIONICH ¢ HIKHUM mosicoMm (puc. 3, 6) [18, 19].
Ecnu B pemerke Takoi GepMbl yIadUuTh caMble KOPOTKHE TIOJYCTOMKH B KOJMYECTBE 8 MITYK, a
camble KOPOTKHE TOJYpPAacKOChl COETUHUTh C CEpeAMHAMM OCTABILUXCS CTOEK, TO 3TU CTOWKH
npuobperyr W-oOpazuble ouepTanus. COKpaTUTCS TpPU OSTOM M KOJUYECTBO Y3JIOB.
Hcnons3oBanne cToek Y-00pa3HOro O4YepTaHHs COMPOBOXKAACTCS €Ile OOJIBIINM pa3perKeHUEM
pemeTku pepMEeHHOM KOHCTPYKIUH.

Y- u Y-o6pa3uble croiiku B pepmax unxkenepa B.I'. lllyxoBa. KonnuecTBeHHYIO OIICHKY
npuMeHeHust Y- u Y-00pa3HbIX CTOEK B pelleTKax TpeyrojbHbIX (epm 2-ro Kiacca
paloHaIbHOCTH O0JIee HArJIAIHO MOYKHO IIPECTaBUTh B TAOIUYHOM popme.

Tabéauna 1 — Pacyer KonuyecTBa CTep:KHell pelIeTOK M X y3J0BBIX COeANHEHMIt
Table 1 — Calculation of the number of lattice rods and their nodal connections

CxeMbl HaumenoBanue | Koa-Bo, HaumeHoBanue Ko-Bo,
dbepm CTep:KHeH IIT. Y3J10B mT.
Packochl 6 OrnopHblie 2
Croiiku 2 Bepxuue 15
TMonypackocht 8 Huwxuue 6
%b\ [Monycroiiku 12 [TpoMexxyTro4HbIe 8
HUroro 28 Uroro 31
100% 100%
Packochl 6 OrnopHbIie 2

/W\ Croiiku 2 Bepxuue 15
TMonypackocht 8 Huwxune 4
/4\ &-\ I[onycroiiku 4 IIpoMeskyTouHbIE 6

Uroro 20 Uroro 27
71,4% 87,1%
Packochl 6 OrnopHbIie 2
Croiiku 2 Bepxuue 10
ITomypackocsr 8 Hwxxue 4
ITonycroliku 4 ITpomexxyTouHble 6
Hroro 20 Hroro 22
71,4% 71,0%
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Kak BugHO u3 Tabm. 1, KOMMYECTBO CTEp)KHEW pEIIeTOK COKparwiock Ha 28,6%, a
KOJIMYECTBO MX Y3JIOBBIX coeluHeHud — Ha 12,9...29%, 4To cmocoOCTBYeT COOTBETCTBYIOLIEMY
JOTIOJTHUTEIPHOMY YMEHBUICHHIO Macchl (Beca) (EpMEHHON KOHCTPYKIMHM 2-TO Kiacca
palMOHAIbHOCTU M, KaK CJIEJCTBUE, CHUKEHUIO pacxoja KOHCTPYKLUMOHHOro marepuana. Ilpu
TOM MOJICPHU3UPOBAHHbIE TaKUM 00pa3oM (epMeHHbIE KOHCTPYKIMH MEHEE TPYIOEMKH U
3aTpaTHBI HA U3rOTOBIIEHUE, COOPKY, TPAHCIIOPTUPOBAHUE, MOHTAX, IKCILUTYaTallUI0, IEMOHTAXK.

Y- n Y-o0pa3Hble cToiiku B (pepMax ¢ nmapajuielbHbIMU nosicamu. /[ 06001meHus
OTIBITAa MTPOPAOOTKM TAaKUX CTOEK M €ro mpuMeHeHus B (epmax Tuma «MoJI0IeYHO» BBIOJIHEH
CpaBHUTENBHBI aHAM3 C HCIOJB30BAaHMEM B KadecTBe 0a30BOT0 OOBEKTa CTEPKHEBOM
KOHCTPYKIMHU ((epMbl) OECHPOTOHHOTO TOKPHITHS W3 3aMKHYTBIX THYTOCBApHBIX MpOQHIIei
(mpodpunbHbIX TpyO) mnpsamoyrosbHoro cedeHus mno ['OCT P 54157-2010, rnme peiuerka
MIPUHUMAJIaCh: TPEYroJIbHOM; TPEYroJIbHOM C JOMOJHUTENbHBIMU CTOHKaMu (l-oOpa3sHbIMU
CTOMKaMM); TPEYroJbHOW C JOTOJHUTEIbHBIMU CTOMKamMH U moJiypackocamu (¥-oOpasHbIMU
CTOMKaMM); TPEYTrOJIbHOM C JJOMOJIHUTENBHBIMU MOJIYCTOMKAMHU U noxypackocaMu ('Y-00pa3HbIMU
CTOMKaMH).

[Ipu 3TOM 061mIKE AJ1 BCeX BapUaHTOB MCXO/IHBIE JAHHbBIE COCTABUIIM:

1. mponer pepmal =20 M, BeicoTa h=2 m (h/I=1/10), yron HakinoHa packocoB 0=45°;

2. pacuetHas Harpy3ka =1280 krc/wm;

3. pacueTHOe COMPOTUBIEHNE KOHCTPYKIIMOHHOTO MaTepuana (ctami) Ry=2100 krc/cm?,

4. y370Bbl€ COETUHEHUS CTEP)KHEH PEIIETKH M IMOSICOB BBIMOIHEHbI 0ec()aCOHOUYHBIMU, C
Y4ETOM HEJIOMYIICHUs MpojaaBinBanus win Beiaeprusanus (0,6<d/D, rae d — mmpuHa ceueHus
CTepXHS pemeTku, D — mupuHa cedenus nosca);

5. MUHUMaJIbHAs TOJIIMHA CTEHOK CTEP>KHEN PEIIETKH U MOSICOB tmin=3 MM.

Kak BuaHo w3 Tabm. 2, TpUMEHEHHWE B TPEYrOJbHOW pEIIeTKE TPaJAUIIMOHHBIX
JOTNOJIHUTEIBHBIX CTOEK, MMEIoIMX |-00pa3Hoe ouepraHHe, MO3BOJMIO YMEHBUIMTH PacXonl
KOHCTPYKIMOHHOTO Marepuana (cranu) Ha 7,44%. 3amena l-o0pa3Hbix croek cToiikamu ‘P-
00pa3HbIMH U Y -00pa3HbIMU IPUBOIUT K JAbHEUIIIEMY CHUKEHHIO MaTEpUaIOeMKOCTH Ha 9,96%
u 14,02%. OOGOpOTHOI CTOPOHON TakKONW WHHOBAIMHM SIBISIETCS YBEJIMYEHHE KOJIMYECTBA
CTEP>KHEBBIX AJIEMEHTOB PELIETOK U MX y3JIOBBIX COEIMHEHUH, BBI3bIBAIOLINX ONPEAEICHHBINA pOCT
TPYAOEMKOCTH M 3arpar. MHUHMMHU3MPOBATh 3TH M3AEPKKH MOXKHO 3a CYET CEpPUHHOro
W3TOTOBJICHUSI CTEPXKHEBBIX KOHCTPYKUMI Ha CHELMaIU3MpPOBAHHBIX 3aBojax. OIBITHO-
IIPOMBIIIJIEHHOE IPOU3BOACTBO TAaKUX KOHCTPYKLHMH HE TOJBKO YCIEIIHO pEeaJ30BaHO Ha
o0bekTax Kpacnonapckoro u CTaBponosibckoro kpaes (puc. 4), HO 1 0071a/1aeT BECOMBIM 3a/1€JI0M
i1 0oJiee MMPOKOrO BHEIPEHUS B IMPAKTUKY CTPOUTEILCTBA. YCIEX peaau3alii BO MHOI'OM
[OJITOTOBJIEH pe3y/lbTaTaMH BapUAaHTHOTO M ONTHMHU3ALMOHHOIO IMPOEKTUPOBAHUS, BKIIIOYAs
KypCOBBIE M pacueTHO-Trpaduyeckre paboThl, a TAKXKe TUMNIOMHOE ITPOEKTUPOBAHHUE.

— o e
“".5&:..:. o7
{ k= .,Asfm

Pucynok 4 — CHUMKH (pepM MOKPBITUS € MApaIeIbHBIMA MosicaMu U W-00pa3HbIMH cTOHKaMu
PelleTOK TUATOHAILHOI0 HANIPaBJieHNsl () U OPTOrOHAJILHOI0 HATIPaBJIeHUsI ()
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Figure 4 — Images of coating trusses with parallel belts and ¥W-shaped lattice posts of diagonal direction (a)

and orthogonal direction (b)

Tab6auna 2 — PacyeT Macc cTep:KHEBbIX 3J1€MEHTOB KOHCTPYKIMIi
Table 2 — Calculation of the masses of core structural elements

Ceuyenne, MM Jnuna, | Koxa-Bo,
(MapkupoBKa) MM IIT.

Macca, Kr

1M

|11[1T.|

BCEX

EVAVAVAV.AVY

0220x100x5 (BII) 20000 1 23,83 | 476,6 | 476,6
0100x4 (HIT) 16000 1 11,73 | 187,7 | 187,7
Hroro nosica 664,3
090x3,5 (P) 2828 2 9,26 26,2 52,4
080x%3 (P) 2828 6 7,07 20,0 | 120,0
060x3 (P) 2828 2 519 | 14,7 | 29,4
Wtoro pemerka 201,8
Bcero (100%) 866,1
0200x100x4 (BIT) 20000 1 18,01 | 360,2 | 360,2
0100x4 (HIT) 16000 1 11,73 | 187,7 | 187,7
Hroro nosica 547,9
090x%3,5 (P) 2828 2 9,26 26,2 52,4
0803 (P) 2828 6 7,07 | 20,0 |120,0
060x3 (P) 2828 2 5,19 14,7 29,4
0603 (C) 2000 5 519 | 10,4 | 52,0
HUroro peretka 253,8
Bceero (92,56%) 801,7

DA\ 70\ 70\ 70\ 74

0140x100x4 (BID* | 20000 1 14,25 | 2850 | 2850
01004 (HII) 16000 1 11,73 | 187,7 | 187,7
Hroro mosica 472,7

090x3,5 (P) 2828 2 926 | 262 | 52,4
080x3 (P) 2828 6 7,07 | 20,0 | 120,0
060x3 (P) 2828 2 519 | 14,7 | 29,4
060x3 (C) 2000 5 519 | 10,4 | 52,0
030%60x3 (ITP) 1414 10 377 | 533 | 533
HUroro pemerka 307,1

Bcero (90,04%) 779,8

*0,919 — ko3 (puIMEHT UCTIONB30BaHUS IIEMEHTA
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Ceuenne, MM HmuHa, | Kos-Bo, Macca, Kkr
(MapKHUpOBKa) MM . im | 1wr. | scex
0140x100x4 (BID* | 20000 1 14,25 | 285,0 | 285,0
01004 (HIT) 16000 1 11,73 187,7 | 187,7
Hroro mosca 472,7
090x3,5 (P) 2828 2 9,26 26,2 | 52,4
0803 (P) 2828 6 707 | 200 | 1200
060x3 (P) 2828 2 5,19 14,7 | 29,4
060x3 (IIC) 1333 5 5,19 6,92 | 34,6
030x60x3 (I1P) 943 10 3,77 3,56 35,6
Uroro pemerka 272,0
Bcero (85,98%) 744,7

*0,975 — ko3(hpHIIHEHT UCTIONB30BAHMS IIEMEHTA

Y- u Y-o6pa3nble croiiku B pepmax «Mosiogeuno». Takue GpepMbl SIBISIOTCS TUTTOBBIMH,
M3rOTABJIMBAIOT UX CEPUWHO Ha CHENHMATU3WPOBAHHBIX 3aBOJAX JUISl Pa3IMYHbIX 30aHUN U
COOPYKEHHUH ¢ TposieTamMu (MeKOTIOPHBIMU paccTtosiHusaMu) 18, 24, 30 metpos [ 14, 15, 16]. [To ux
00pasy ¥ o000 CITPOCKTUPOBAHO MHOKECTBO (PePMEHHBIX MOAUDUKAITUH.

1,0(0,96) 0,98(0,95) 0,98(0,95)

1.0(0,96)  1,0(0.96) 1.0(0,96)

0,92(0,88) 0,92(0,88) 0,92(0,88) 0,92(0,88) 0,02(0,88) 0,92(0,88)
ol

93(0,90) 0,93(0,99)

(0,91) 0,

91) 0,94(091) 0,94

0,94(0.91) 0,94(0

0,92(0.88) 0,92(0,88) 0.92(0.88) 0,92(0,88) 0.92(0.88) 0,92(0.88)
7]

4(0,92)
96(0,93) 0,94(0.92) 0,94(0,

96(0,93) 0.

0.96(0,93) 0,96(0.93) ©

0,92(0,88) 0,92(0,88) 0,92(0,88) 0,92(0,88) 0,92(0,88) 0,92(0,88)
&
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Pucynok 5 — Cxembl 36-MeTpoBBIX (pepm «Mo10ae4HO» € TPEYrOJbHBIMHU peIIeTKAMH
U MOsICaMH U3 KBaJApaTHLIX TPyO ceuenueM 140x140x8 mm (140%140%S mm)
co croiikamu: |-odpazubivu (@), ¥-o0pa3ubivu (0), Y-06pa3HbiMu (6)
Figure 5 — Diagrams of 36-meter Molodechno farms with triangular grids and belts of square pipes with a
cross section of 140x140x8 mm (140x140x5 mm) with racks: I-shaped (a),¥-shaped (b), Y-shaped (c)

B gactHOCTH, [UIS BEpXHUX M HWKHHX TIOSICOB 36-METPOBBIX (DepM MPHUHATHI KBAJPATHBIE
TpyObI ceueHusiMu 140x140x8 MM o Harpy3ky 2,1 Tc/m u 140x140x5 mm o Harpysky 1,3 Tc/m
[20]. IosydyeHHble pe3yabTaThl PACUETHBIX BBIKIAIOK MOKa3aiaH, 4To cedueHue 140x140x8 mMm
(140x140%5 mm) B BepxHeM mosice umeeT Kodddunuent ucnonp3oBanus 3nementos 0,98...1,0
(0,95...0,96), a B Hixuem nosice — 0,92 (0,88) (puc. 3, a).

[IpumeHeHre B TpeYrojabHOW pelIeTKe JOMOJHUTENbHBIX cTOoeK (l-00pa3HbIX CTOEK)
MO3BOJIMJIO  YHU(DHUIIUPOBATH CEUEHMS] BEPXHEr0 M HIKHEro mnosicoB. OJHAKO HIKHUN MOSIC
OKa3aJicsi MEHee HArpyXEHHBIM B CPaBHEHHHM C BEPXHUM TMOSCOM, KOTOPBIA Ha TPUOMOPHBIX
ydacTkax ()epMEHHOW KOHCTPYKLUHH OCTaJICAd TPaKTUYECKH C HYJIEBBIM 3alacoM Hecylei
crocobHocTH. OnpeneneHHoNl pa3rpy3Koil BEpXHEro Mosica U COOTBETCTBYIOLIUM YBEJIMYEHHEM
3araca Hecyllel criocOOHOCTH COTIPOBOXKAAETCS 3aMEHa B TPEYTOJIbHOM pelieTKe OOBIYHBIX CTOEK
¢ l-oOpa3ubiMu ouepTaHusaMH Ha cToiku W-00pasubie (puc. 5, 6) win Y-o6pasusie (puc. 5, 6) [8,
c. 9-22]. 3nmech MONOKUTENbHBIH 3PGeKT OT yHU(DUKAIMM BEPXHUX (CXKATHIX) M HHUKHUX
(pacTsHYTBHIX) MOSCOB U, KaK CJIEJCTBUE, CHI)KEHHS pPacxoja KOHCTPYKLIHMOHHOTO MaTepuaia
oKa3zajsicsi 6ojiee BECOMbBIM, YEM HETATHUB OT YBEJIIMUEHHUS KOJMYECTBA CTEP)KHEW M MX Y3JOBBIX
coenuHeHuil. Kpome TOro, AOMOJHUTENbHbIE Y3Jbl BEPXHUX II0SICOB IO3BOJIAIOT BEChMa
palOHAaIBHO ONEPETh Ha HUX KPOBEJIbHBIE POTOHBI, YTO U ObLIO PeaTi30BaHO Ha CTPOUTENILCTBE
OJTHOTO M3 TIPOMBIIICHHBIX 00bEKTOB B CTaBpOIOIHCKOM Kpae (puc. 6).

PucyHok 6 — CHUMKH MOHTaka KapKaca NPOMbIILICHHOI 0 31aHNs ¢ 10-TOHHBIMM NOBeCHBIMU KPaHAMU
B I. JIepMOHTOB U3 NepeKpPecTHLIX CTANbHBIX (pepm Tuna «IlsaTUropek» [21] ¢ W-06pa3HbiMu cToiikamu
B TPEYroJbHBIX pelieTKax: BUAbI 00KOBOIi (a) U PPOHTAIBLHBII ()
Figure 6 — Pictures of the installation of the frame of an industrial building with 10-ton suspended cranes in
Lermontov from cross steel trusses of the Pyatigorsk type [21] with W-shaped racks in triangular grids: side
(a) and front (b) types

OnTuMu3anus ONMOPHOHM CeTH MO NMPOroHbl. [IpakTHueckuil MHTEpeC MPENCTaBISAIOT
IIPOTOHHBIE MOKPHITHS, TJI€ COEAMHUTEIbHBIE Y3Jbl BEPXHHUX MOsCOB ¢ Y- u ‘Y-00pa3HbIMU
CTOMKaMH IMO3BOJISIOT ONEPETh HA HUX ONPEIECIEHHOE KOJIUYECTBO JIOMOJHUTEIbHBIX IIPOTOHOB
KpOBeNbHOTo orpaxjaeHus. [lo mepe yBenndeHus oO1Iero KOJIMyecTBa MPOroHOB U CTYIIEHHS UX
CeTH NMPOUCXOAUT BEChbMa 3aMeTHOE 00JIerYeHHe, UTO MOKET UMETh OTIpeIelIsolee 3HaueH e JUIs
HECYIIUX KOHCTPYKIMH, pacCUMTAHHBIX Ha OCOOble Harpy3KH M BO3JEHUCTBUS (ceiicMHuecKHe,
TEXHOTEHHBIE, B3pBIBHBIE, yaapHble). Takoe oOJerdyeHue COMPOBOXKIACTCS YMEHbLICHHEM
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pacxoja KOHCTPYKIIMOHHOTO MaTepuaia, YTO KOJUYECTBEHHO MOYKHO OIICHHUTHh MO MPUHLUITY
COOTBETCTBUSI MUHUMAJIbHOW Macchl OAIKHM MUHHUMAJIbHOH IJIOIIAH S0Pl MOMEHTOB (pHC. 7)
[22].

Ecnmu 3a «cucremy otcyera» MpHHATH cepuiiHbie ¢pepMbl Tuna «Momnoaeuno» [14, 15], o
3P PEKTHBHOCTH ONITUMHU3AINH OTIOPHOW CETH IOJI MMPOTOHBI MOXET MPOSIBUTHCS B YMEHBIIICHUT
Macchl (Beca) MpOroHOB:

- ipu niposiere | =18 m —Ha 18,8...23,1%;

- ipu nipostere | =24 m—wna 15,0...17,6%;

- mpu niposere | =30 m—Ha 12,5...14,3%.

MHOTroenpHOCTh M3-32 YBEJIWYCHHUS KOJIMYECTBA MPOTOHOB M CTEP)KHEBBIX 3JIEMEHTOB
PEIIeTOK MOKHO CYIIECTBEHHO MUHIUMH3UPOBATH MPH X CEPUIHOM U3TOTOBIICHHH.
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Pucynok 7 — I'padpuxu 3aBucuMocTeii cyMM miiomaaeii Y0P MOMEHTOB B POroHaX 2-CKATHBIX KPOBeJlb
OT KOJINYecTBA NMaHejdel BEPXHHUX MMOSICOB CTPONMJIBHBIX (l)epM
Figure 7 — Graphs of the dependence of the sum of the areas of the moment plots in the runs of 2-pitched
roofs on the number of panels of the upper belts of rafter trusses

Y- u W-o0pa3Hble cTOlKH (OIBECKH) B NMePeKPeCTHLIX pemeTkax. KoMImoHoBka Takux
PELIETOK COCTOUT W3 JBYX CHCTEM PACKOCOB, HEMOCPEJICTBEHHBIE KPEIUIEHHUS] KOTOPBIX MEXKIY
co0o0il B y37max B3aUMHBIX NEPEeCcEYeHUl 00pa3yloT pPsii WM PAIbl MPOMEKYTOUHBIX Y3JIOB,
JIOTIOTHUTEIBHBIX K COSAMHUTEIHHBIM y3J1aM BEPXHUX U HIKHUX MOSICOB (puc. 8).
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Pucynok 8 — CHUMKH cTep:KHeBbIX KOHCTPYKIUH ¢ MepeKpecTHBIMHU perieTkamu Jiideesoii oamxu, 1889

r. (@), sxejie3Hoq0po:kHOro Mocta B Kuciosoacke, 1894 r. (6), lllyxosckoii 6amnu na llladoaoske, 1920 r. (¢)

Figure 8 — Photographs of rod structures with cross gratings of the Eiffel Tower, 1889 (a), the railway bridge
in Kislovodsk, 1894 (b), the Shukhov Tower on Shabolovka, 1920 (c)

B cnydae HEOOXOJAMMOCTH TMPOMEKYTOYHBIC Y3JIBI TEPEKPECTHBIX PEIIETOK MOKHO
WCTIOJIh30BaTh B KayecTBE onop it Y- U W-00pa3HbIX MOYCTOCK MPH COKATHH WIIH JIJISI TAKUX
Ke [0 OUEPTaHUSIM IOJTYITOABECOK MpH pacTsukeHun (puc. 9) [8, ¢. 56—65].

ol &

Pucynok 9 — CxeMbl nepeKpecTHBIX pelieTOK ¢epM ¢ rpy30BbIMU BEPXHUMH MOSICAMU U
Y-, ¥-00pa3HbIMH NOIycTOliKAMU (@), a TAKIKe € IPY30BbIMM HIOKHUMHU MOSICAMHA U
Y-, Y-06pa3HbIMu nosynoaBeckamu (6)
Figure 9 — Diagrams of cross grids of farms with cargo upper belts and Y -, ¥-shaped semi-pillars (a), as well
as with cargo lower belts and Y -, ¥-shaped half-suspensions (b)

IlyxoBckuii wrpux B moctax KucioBoacka. [1pu coznanuu ancam6ins Kyp3sana (Hpine —
lNochpunapmonus Ha Kaskazckux MunepanbHbix Bonax) ObU1o pemieHo yCTpOUTbh HEOOJIbIION
JNETCKUI MapK C pa3BICUCHUSMU Ha CEBEPHOM BO3BBIINICHHOCTH, KOTOpas OTIENsIach OT
OCHOBHOTO 3[[aHHs Mpoezkeil noporoit (HpiHe — yi. Bok3anbHas). UToOBI COETUHUTH MapK C
Kyp3zanowm, cienoBano mocTpouTh Haja JOPOTOH y3KMH U MPOTSKEHHBIM MElIeXOJHBIH MOCTHK.
Bunumo, 3a cBOIO IIMHY U MYTAIONIYIO BBICOTY 3TOT U3SAIIHBIA CEBEPHBIN BHAAYK, IO KOTOPOMY
XOJIWIIM JETU B CBOM MapK, MOyl poMaHTHYecKoe Ha3zBaHue «MocTtuk B3goxoBy (puc. 10, a, 6,
8) [23].
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Pucynok 10 — @parmeHnT padounx yeprexeii mocta B KucioBoncke, 1896 r. (a), ero cnumku B konue XX
Beka (0) u B Hauane XXI| Beka (¢), a TAK:KE CHUMOK KOHCOJBHOr0 MOCTa (2)
Figure 10 — A fragment of the working drawings of the bridge in Kislovodsk, 1896 (a), its pictures in the late
19th century (b) and early 21st century (c), as well as a picture of the cantilever bridge (d)

Ero xnenanbpie MeTa/uTMuecKue KOHCTPYKIIMA U3TOTOBHIIM Ha 3aBojie (hupMbl «A.B. bapu n
Koy, rmaBusiM nmxenepom kotopoit 0sut B.I'. [IlyxoB. BriosHe BeposTHO, 4TO OH y4acTBOBaJI B
MIPOEKTUPOBAHUU ceBepHOTo MocTuka Kyp3ana. bonbioe cXoacTBO ¢ CEBEpHBIM UMEET U FOKHBIN
nemexo HbId MocTUK. CaMBIil Maj03aMETHBI MOCTHK OTJIMYAeTCS KOHCOJIbHOM KOMIIOHOBKOM M
coenuusier miomanaky Kypsama c BepxHum staxkoM «['paHg-orensi» (HbIHE — CaHATOPUU
«Hap3an») (puc. 10, r). 3a uctexuiee Bpems KiemnaHble KOHCTPYKIIUU MOCTUKOB OOHOBJIEHBI UX
CBapHbIMH KOIHUSAMH, B OYEPTAHHUAX KOTOPHIX MOXKHO 3aMETHUTh IITPHX 3HAMEHUTOTO
OTEYECTBEHHOTO MH)KEHEPA.

3akiarouenue. [Ipomenmuii ro6mneit umxenepa B.I'. lllyxoBa — 3To 3amMeuaTeNbHbIN TOBOJ
elie pa3 oOpaTUTCS K €ro YHUKaIbHOMY TBOPYECTBY, Hacleauo. KX, 6e3ycioBHO, MOKHO U
HY>KHO HE MTPOCTO U3Yy4aTh, HO pacCMaTPUBATh KaK CBOETO poJia yueOHOe MocoOue, XpecTOMATHIO
pElIeHNs TEXHHYECKUX 3a/7au ¢ 0e3yNpeyHbIMU MaTeMaTHUYECKUMHU BBIKIIQAKAMH U TPOPHIBHBIMU
M300peTEeHUsIMHU, TPOAOJDKAIOIIUMU OTKPHIBATh BCE HOBBIE MEPCIEKTUBBI UX JaIbHEUIIETro
COBEpILICHCTBOBaHUs. MILTIOCTpUPYIOT TaKoW MOAXO0J MPUBEACHHBIE MPUMEPHI MOAECPHU3ALUU
CepUHU CTEP:KHEBBIX KOHCTPYKIIUN, HaYMHAs C €€ MuKa — runepoonougHon Oamrau. [loatomy B
3aBeplIeHNE MPEACTaBISAETCs 11eIecO00pa3HbIM cHOpPMYITHPOBATh PNl OCHOBHBIX BBIBOJOB U
0000IIEeHHIA.

1. KommakTHble cOOpHO-pa30opHbIe MOAU(UKAIMKM TUIIEPOOTOUAHBIX KOHCTPYKIHMNA H3
paBHOYCTOHUMBBIX [1-00pa3HbIX mpoduiiell ¢ 0OJITOBBIMH KPETICHUSMHU B Y3TIOBBIX U CTHIKOBBIX
COCIMHEHUSX MOTYT OKa3aThCsl BeChbMa KOHKYPEHTOCIOCOOHBIMH U BOCTpPeOOBaHHBIMU B
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TOPOJICKOM  CTPOMTEIbCTBE,  KOMMYHAJIbHOM  XO3fHCTBE, TPAHCIOPTE U  CBS3H,
arpoIpoOMBIIIIEHHOM KOMITJIEKCE U IPYTUX 0OBbEKTax.

2. TpeyronbHble epMbl 2-TO Klacca PallMOHAIBHOCTH MO TEPMUHOJIOTMU MHXKeHepa B.I.
[lyxoBa MOHO JOIOJHUTEIBHO OOJETYUTh 3@ CUET pa3peKEHUs UX PpELIeTOK IpU
UCTOJb30BaHUU Y-00pa3HbIX M V-00pa3HBIX CTEpKHEBBIX AJIEMEHTOB: CTOCK IPU CXKATUU H
IIO/IBECOK IIPH PACTSHKEHUU.

3. Y-o0pa3ubeie 1 W-00pa3Hble CTEPIKHEBBIC 3JIEMEHTHI MPEICTABISAIOT COO0M JOCTATOYHO
SpQEKTUBHBIA W YHUBEPCAIbHBIH WHCTPYMEHTApUil sl OOHOBIIGHHS, MOJCPHHU3AINN
(bepMeHHBIX KOHCTPYKIUH, pE3yabTaTaMH Yero YK€ CTaJH:

- yHUQHUKAIMA BEPXHUX H HIKHUX TIOSCOB CTAaHAAPTH3MPOBAHHBIX (epM Tuma
«MooaeuHo;

- ONITUMU3ALUS OTIOPHOM CETH I0J1 IPOTOHBI KPOBEIBHOTO OTPaKICHUS;

- YCUJIEHHE MOSICOB B KOHCTPYKLHAX C MEPEKPECTHBIMU PELIETKAMH, XapaKTEePHbIMU IS
TaKUX COOPYKEHUH Kak DHenena OanHs U nepBblil )KeNe3H00poxKHBIN MocT B KucnoBocke.

4. JTokyMeHTaJIbHOE MOATBEpKIAeHE yuacTus urxkeHepa B.I'. Illyxosa B mpoekTupoBaHuu
nemexoaHbix MocTukoB Kypsana B KucnoBojicke MO3BOJIMT YIJIMHUTH CHMCOK €r0 Hacienus,
MOTIOJHUTH UCTOPUIO Pa3BUTHUSI HAYKU U TEXHUKU, 000TaTUTh KpaeBeIeHHUE.

5. BecekMa u BecbMa 3HAYUMO, NEPCHEKTHBHO H3y4EHHE TEXHHUYECKOTO TBOpYECTBA
3HAMEHHMTOTO OTEYECTBEHHOTO HH)KEHEepa B y4yeOHOM IIpoliecce MOATOTOBKH CIIEHAINCTOB
OCOOEHHO IpPH MOBBIIIEHUH KBaTHU(PHUKAIMU U YPOBHS MAacTEpCTBA, BKIIIOYAsh HABBIKU PELICHUS
n3o0peraTenbckux 3amad. He MeHee yBieKaTenbHO M MOYYUTENHHO 3HAKOMCTBO C TaKUM
TBOPUYECTBOM B paMKax BBEJIEHUS B CHEIHAIBLHOCTh Ui CTYJEHTOB MEPBBIX KypCOB CPEIHUX U
BBICIITUX YI€OHBIX 3aBEJICHUN.
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Annomayus. Ilepexoo x yugposuzayuu oxazan 3HAYUMENbHOE GIUSHUE HA KOHKYDEHMHYIO
paccmanosky cun. Hoguvle yciosus bnaconpusmcmsyiom KOMNAHUAM, KOmMopvle pabomarom 6 ompaciu
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Abstract. The transition to digitalization has had a significant impact on the competitive balance of
power. The new conditions favor companies that have been in the industry for a long time or do not have
much experience. These companies are not always able to compete with large players, even if they work
with large volumes of products. However, at the same time, they occupy a leading position because they
were able to quickly and timely adapt to the new requirements of the consumer market. In other words, the
biggest opportunities in today's business world lie with startups that are willing to embrace new business
models and change the rules of the game. In this context, companies that have been around for a long time
need to pay attention to changes that affect key elements of capital such as image (symbolic capital).
Integrating modern digital trends with traditional approaches to creating a corporate image is critical to
a company's survival. This article examines the elements of social image and the features of the formation
of a corporate image in the light of the transition to digitalization.
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Introduction. Image is the idea of a company, product or service in the minds of various
groups of society [1]. A positive image plays an important role in positioning, developing and
promoting a business. However, not all companies realize how important it is to create a positive
image [4]. Image can attract or repel customers and partners, and a properly formed image can
increase sales and attract new customers who share the company's values. A sustainable image is
an image based on trust [6].

Materials and research methods. A company that competently manages its image increases
the value of its business, which is confirmed by practical research [5].

When forming an image, it is important to achieve the following goals:

- Create a correct image of the company in the market, corresponding to its positioning.

- Increase brand awareness.

Achieving these goals ensures commercial success by attracting an active audience willing to
purchase goods and services, as well as qualified employees. Formation of the image of the
organization can be carried out both by a specially created department and by senior management.

Let us consider the challenges facing corporate management in the field of managing the
company’s social image [5].

In order to manage the social image of an organization at the senior management level, it is
necessary to solve certain problems:

- Analysis of the current state of the organization’s image management system is an integral
part of the development process and successful functioning of the enterprise. In this context,
special attention is paid to both internal and external subsystems, defining their areas of
responsibility.

- To achieve effective image management, it is necessary to identify the basic principles that
the organization should follow and relate them to the goals, objectives and modern external
environment. At the same time, the individuality and challenges faced by the enterprise must be
taken into account and acknowledged.

- The key stage in the formation of a company’s image management system is the
development of core values, rules of employee behavior and principles of corporate culture. These
factors are the basis for creating a harmonious and recognizable image of the organization.

- This is followed by the development and implementation of a company image management
system, which includes a wide range of activities and tools. It is aimed at achieving the set goals
and objectives, also providing for the use of previously developed principles of image
management.

- One of the important aspects of company image management is regular monitoring of
certain parameters. These parameters include the company’s image in the eyes of customers,
including brand recognition, correct implementation of the mission, the presence of a corporate
style, pricing policy, as well as features of products and services. Also important is the commercial
image of the enterprise, which is characterized by business reputation, reliability, commercial
activity, prestige and the degree of information disclosure. In addition, the image of the
organization in the eyes of the state includes the significance of the products produced, social and
public activities, the spirit of law-abidingness, the number of jobs created and the potential for
informal cooperation. Social image is associated with fulfilling social obligations to society,
participation in social and community projects, compliance with environmental legislation, and
public perception of the importance of the company's mission. And the internal image of an
employer depends on the level of prestige and attractiveness of the organization, the degree of
disclosure of management information to employees, loyal attitude towards employees, originality
of corporate style, social guarantees and career growth.

Issue No. 2, 2024 237


https://doi.org/10.37493/2307-910X.2024.2.24

CoBpemeHHasn HayKa 1 nHHoBaumu. 2024. Ne 2 (46)

Research results and their discussion. Thus, all of the above aspects are an integral part of
the company's image management system, which allows you to create and maintain a high level
of reputation and recognition in the market.

The social image of a company is determined by internal and external perceptions. Internal
image includes policies within the enterprise, relations between employees and management, as
well as between employees. It is formed through the image of management - management
methods, personal qualities and professionalism, the image of employees - the culture of
communication and behavior, and corporate culture - the environment within the organization,
working conditions, rules of behavior at work.

External image includes all the company’s actions in relation to the outside world, its
communication with clients and partners. It is formed through the creation of a corporate identity
- a recognizable logo, color combinations, slogans, business reputation - the company’s position
in relation to competitors and partners, and the development of high-quality products to create a
favorable image.

The social image of an organization is formed depending on the characteristics of the brand,
its goals and the way its activities are organized. This process is multi-step and requires constant
participation. A positive image helps save resources, while a negative image increases company
costs. A negative image can prevent clients and partners from cooperating with the brand.

The brand image must be consistent with company policies and core social values.
Establishing competent and good relations with all market participants is possible if a balance is
achieved in this direction.

As is known, the image of an enterprise acquires value at different stages of its activity.
Image is symbolic capital and part of the overall capital of the enterprise. The same company can
have different images in different public groups. Different stakeholders may perceive the
enterprise differently. For example, investors are looking for corporate responsibility, government
agencies are looking for a high level of civil responsibility, and partners are looking for high
competitiveness.

Additionally, the organization may have different perceptions between the team itself and
the rest of the population. Therefore, it can have more than one image for each stakeholder group.
The shared perceptions of different groups shape the broader image of the organization.

In any company there are different groups of parties who are interested in shaping the
company's image. Government, regulatory authorities, consumers, investors, etc. assess the image
of a particular company differently. Consequently, most businesses understand the importance and
value of their audience, moreover, it is important to retain this audience constantly. This can be
done through the use of public relations tools, information and digital technologies.

A key indicator of the formation of a company’s social image is the ability to influence
society in the person of its clients, consumers, and the ability to maintain the quality of goods and
services in meeting the needs of the audience. Therefore, there must be an active dialogue between
the company and the consumer. Often, those companies that have a high scale of production do
not always receive the gratitude of society, thus there is no dialogue with the consumer.
Accordingly, one company may be popular and have a good reputation, while another company is
little known and has no image in society. Tools for transmitting public opinion such as advertising,
media, PR - promotion, etc. can create an excellent image for the company, or, on the contrary,
can have a negative impact on the consumer, forming a terrible image of the company in his eyes.
Therefore, it is important to take a responsible approach to communications media and select them
efficiently to broadcast your image. Consumer trust is valuable; however, we should not forget
about honesty. If | publish false information about a company, it risks losing customers because
the truth will sooner or later become known. Artificially created images about the company will
lose their shine over time, and consumers will become uninterested in dealing with such a
company. An example of such promotion is financial pyramids. If the business is stable and
prosperous, then the company should not risk deceiving public opinion.

238 Bbinyck Ne 2, 2024



Modern Science and Innovations. 2024. No. 2 (46)

When working with the formation of a positive attitude on the part of the consumer, it is
worth considering that the social image of a company is not only a method of managing public
opinion, but the image is also an object of management. That is, the company’s image can be
managed from the outside. The formation of a good reputation of the company is carried out by
the company’s structural departments responsible for marketing communications, advertising,
public relations, product sales, etc. When creating a social image, a company should use a variety
of influence methods depending on different target audiences. Digital business opportunities have
made adjustments to the relationship between the company and consumers. In order to harmonize
such relationships, various mobile applications, remote payment methods for goods and services,
a remote review system, etc. have been invented. To survive in the market, companies are resorting
to the integration of digital technologies and traditional methods of maintaining the company's
image. The main tool in creating the social image of an organization is branding, which implies
the use of a trademark, packaging, product design, advertising tools for product promotion, etc.
How a company behaves in the market can be seen through its relationships with partners,
suppliers, competitors, banks, etc. All this is manifested in the company’s corporate culture. With
the help of a logo, a company identifies itself, its brand, which should help distinguish the company
from its competitors. The company’s values can also be conveyed through the logo. With the
introduction of digital technologies, the system of teamwork also changes. Company personnel
must be able to properly use these technologies. The market dictates such conditions that the
company's main asset is its customers. It is important to build customer loyalty through a system
of values that are transmitted through the company’s brand. Thanks to new digital technologies, it
is easy for consumers to identify unreliable, unscrupulous brands. It is also important for
companies to quickly and correctly respond to any economic changes in the market in order to be
able to provide the client with the necessary and up-to-date information, thereby ensuring a high
level of service. By using all of these tools, the company will undoubtedly achieve success by
creating strong and stable relationships with the consumer.

Today, it is much easier for companies to achieve leadership than it was, for example,
decades ago. From the moment technology began to actively develop among enterprises, access
to a wide variety of resources opened up. Customers also find these advanced technologies
convenient and ready to use them. Those business projects that appear at the present time have
much more opportunities to become successful in modern business. Companies that have been
operating for a long time recognize that long existence in the market does not provide such a strong
advantage over competitors as new technologies. Therefore, they are forced to develop new
projects and startups. Digital transformation is currently one of the most important topics for
companies around the world.

In light of these changes, developing a digital corporate governance model requires a
strategic understanding of future digital technologies and their application to new business
processes. Companies also need to monitor trends in business transformation, as modern
conditions and the development of new technologies change the way they do business. But you
must always take into account that when introducing new technologies and assessing the
competitive environment, the company’s reputation and its image are important. This is especially
significant for companies that already occupy a certain place in the market. The changes that will
be made may not only be useful, but also harmful, so it will be useful to take into account customer
expectations.

In our world, the development of the digital economy is gaining momentum, and managing
the social image of an organization is becoming an important task for strategic development,
because social image is how the company is perceived by its target audience, including customer
loyalty, reputation, brand popularity and customer trust. Every action of a company in the media
field can have the most unpredictable consequences for its image. Therefore, you need to closely
monitor the details and clearly develop a strategy for interacting with the audience.
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The development of technology and increased user activity on the Internet create new
opportunities for image management and companies must be prepared to quickly respond to
changes in public opinion and crisis situations. For such cases, you need to be able to use digital
marketing tools to strengthen your position in the market. One of the important components here
will be content marketing, which helps to create the desired perception of the brand and create
positive associations with it.

Conclusion. Organizations need to develop strategies that will help them actively engage in
dialogue with audiences, respond appropriately to criticism, quickly resolve problems, and
effectively convey their key messages to target audiences.

Managing social image in the digital economy requires brands to be flexible, responsive and
transparent. This is not only the protection and support of reputation, but also an opportunity to
develop relationships with consumers, build loyalty and, as a result, strengthen positions in the
market.
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Annomayusa. /lannas paboma noceésaujena Hemano GaAdCHOU meme 6 cgepe NPomMuBoOelucmsus
koppynyuu 6 Poccuiickoti Pedepayuu, a uMeHHO PO MONOOEXCU 6 paspeuienuu OaHH020 8ONpocd, a
makice €€ OMHOULeHUIO K KOPPYNYUU KAK K BpeOOHOCHOMY AslleHuio 6 yeniom. Koppynyus oxeamvisaem éce
CI0U HACENeHUs U CYWecmeyem NpaKmuidecKu 60 8cex MUPOBbIX 20Cy0apcmeax HACMOoAue20 8pemMeHu,
HAHOCS HEUCHUCTUMbIY Yuepd KaK OMOENbHbIM JUYam U OP2aHu3ayusam, maxk u ecemy 20cy0apcmey 6
obwem. AkmyanbHocms ucciedyemoll memvl Onpeoensiemcs e€ n08CemecmHoll pacnpocmpaHéHHOCmbIO U
HEe0OX00UMOCHbIO pazpeulerss cmosuell npoobiemvl 8 cospemernnom mupe. Illompedbrocms 6 auxsudayuu
KOppynyuu oOnpeoensemcs MAacumaOHOCmbl0 HNOCIeOCMBUL, HAHOCUMbBIX 6CeMy 00wecmey 3mum
6PEOOHOCHBIM AGNEHUEeM. B uacmumocmu, MOJCHO U HYJICHO 20680pUMb O 63AUMOCEA3U CO3HAHUSA U
MUPOBOCHPUAMUA MON0O020 HOKOACHUS CO CMENEHbl0 PACNPOCMPAHEHHOCU U POCHOM KOJIUYECmea
cnyuaes nposasneHus Koppynyuu 6o ecex cgepax obwecmeenHou owcusHu. Llenvio O0aHHOU HAYYHO-
uccnedo8amenbCKoll pabomol sGNAEMC UCCIe008AHUe KOPPYNYUOHHBIX AGNEHULl Cpedu MON00ExcU,
6bIABNIEHUE OCHOBHBIX NPUYUH NOAGNEHUS U ChOc0006 munumuzayuu koppynyuu. CoomeemcmeenHo, 8
Kayecmee npeoMema uccie008anusl 6bl0U2Aemcs KOPPYRYUs 80 6CEX CAMbIX PA3ZHO0OPA3HBIX Yopmax eé
npoAGAeHUs, YOess 6ANCHOE GHUMAHUE €€ HeNnOCPeOCMBEHHOU 83AUMOCEA3U C MOIOObIM NOKOAeHUEeM. B
X00e pabombl ObIIU UCHOIL308AHYL U NPUMEHEHb] MAKUE MeopemuyecKue U IMRUpuYecKue Memoobl, Kax
cpagHeHue, aHanus, Kiaccu@ukayus, mecmuposanue, aHkemupoganue, HabaooeHue, uzyierue, No0C4Emuyl
u opyeue. Obaracmv nNpUMeHeHUsi pe3yIbmamos, NOAVYEHHbIX 8 X00€ HANUCAHUS HAYYHOU Cmamvi U
NPOBeOeHUs] COYUANLHBIX ONPOCO8, 0OX8AMbIGAEH WUPOKUL CHEKMP 00UWeCMEEHHOU U 20CYOapCMEEHHO
desmenvhocmu. llposedénnas paboma u eé pe3yibmamvl MO2Ym OKA3AMb GIUAHUE HA NPUHAMUE
danvHeuwux peuieHul @ 061acmu nPo8eOeHUsI AHMUKOPPYRYUOHHOU NOTUMUKYU KAK HA (edepanrbHoM, maK
U HA PECUOHATLHOM U MYHUYUNATLHOM VPOGHSAX, a4 MAKICe UMO2U OAHHO20 HAYYHO20 MPYOa OONICHb
oKazams coomeemcmeyloujee eIusHue Ha 832130bl Yumamenel KacameibHO KOPPYRYUU U KOpPYnYuoHHo
noaumuxu @ Poccuiickoti @edepayuu u nokazams cmenets 8aiCHOCMU U pOJiu MOJIOOENCU He MOIbKO 6 e
NOAGNEHUU U CYWEeCMB08AHUU, HO U 8 €€ NPeoOdOoNeHUU UMY dice, KaK MUHUMYM, MuHumusayuu. Hy u,
0e3yCcno8HO, OAHHAL CMAMbs NPEOOCMABUM CEEXCULL 832180 HA UZYYAeMYI0 NpoOIeM) HeNnoCpeoCmeeHHO
om uya npeocmasumens Moa00020 NOKOAEHUs, KOuM Aeasemcsa asmop pabomsl. Ilo pezynemamam
pabomsl Ovlla 060CHOBAHA HEOOXOOUMOCHb paspeulenus npoodiemsvl KOppYnyuu, Obliu 8CeCmOpOHHe
U3yueHvl U NpugeodeHvl 8 Mekcme Cmamvu NPUYUHbL €€ NOoAGNEeHUs, CNOCoObl YCMPAaHenus, 6Uobl dMUX
CaMbIX KOPPYNYUOHHBIX SGNEHUN OMHOCUMENbHO CNOE6 HACENeHUs U VPOBHA 61ACMU, 8 KOMOPbIX OHA
Modicem  NpOSAGNAMBCS, A MAKIHCe UCCIe008AHO OMHOWIEHUE MON00ENCU K KOPPYNYUlU, GblA6IeHd
NPUNACMHOCbL  MON00020 NOKONEHUsI K €€ NOSGIEeHUI0 U YCMPAHEeHulo, U, HAaKoHey, NpueoeHbl
coomeemcmsyroujue 6b1800bl KACAMENbHO U3YUEHHOU MeMbl.

Ki1roueBble cj1o0Ba: KOppYILus, MOJIOAEKE, KOPPYIIIMOHHBIE SIBJICHUS, KOPPYIILMOHHBIE IPOLIECCHI,
MOJIOAO€ ITOKOJIEHUE
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Abstract. This work is devoted to a rather important topic in the field of combating corruption in
the Russian Federation, namely the role of youth in resolving this issue, as well as their attitude to
corruption as a harmful phenomenon in general. Corruption covers all segments of the population and
exists in almost all world states of the present time, causing incalculable damage to both individuals and
organizations, and the entire state in general. The relevance of the topic under study is determined by its
ubiquity and the need to solve the problem in the modern world. The need to eliminate corruption is
determined by the magnitude of the consequences inflicted on the whole society by this harmful
phenomenon. In particular, it is possible and necessary to talk about the relationship of consciousness and
worldview of the younger generation with the degree of prevalence and increase in the number of cases of
corruption in all spheres of public life. The purpose of this research work is to study corruption phenomena
among young people, identify the main causes and ways to minimize corruption. Accordingly, corruption
in all its most diverse forms is put forward as the subject of research, paying important attention to its
direct relationship with the younger generation. In the course of the work, such theoretical and empirical
methods as comparison, analysis, classification, testing, questioning, observation, study, calculations and
others were used and applied. The scope of application of the results obtained during the writing of a
scientific article and conducting social surveys covers a wide range of public and government activities.
The work carried out and its results may influence further decisions in the field of anti-corruption policy at
both the federal, regional and municipal levels, as well as the results of this scientific work should have an
appropriate impact on readers' views on corruption and corruption policy in the Russian Federation and
show the degree of importance and role of youth not only in its appearance and existence, but also in
overcoming it or, at least, minimizing it. And, of course, this article will provide a fresh look at the problem
under study directly on behalf of a representative of the younger generation, which is the author of the
work. Based on the results of the work, the need to resolve the problem of corruption was justified, the
causes of its occurrence, ways of elimination, types of these very corruption phenomena relative to the
strata of the population and the level of power in which it can manifest itself were comprehensively studied
and given in the text of the article, the involvement of the younger generation in its appearance and
elimination was revealed and finally, the relevant conclusions regarding the studied topic are presented.

Keywords: corruption, youth, corruption phenomena, corruption processes, the younger generation

For citation: Kolesnikov VA. The words of youth against corruption. Modern Science and
Innovations. 2024;2(46):242-250 (In Russ.). https://doi.org/10.37493/2307-910X.2024.2.25

Beenenue. Koppymnius — 310 «BUpYC» JIFOOOTO TOCYIapCTBA, MOPAKAIOIINKN €r0 U3HYTPU U
TPEOYIOIMMI MPUHATUS COOTBETCTBYIOIIMX YCHUIUN B 00JaCTH CO3JaHUs «BaKIUHBDY. Opyauem
I HpOTHBOﬂefICTBHH TaKOMY BPCAOHOCHOMY SBJICHHUIO, KAK KOPPYIILIUA, ABJIACTCA ITPOBOAUMAA
roCyJIapCTBOM aHTHUKOPPYNIUOHHAS MMOJUTHKA, BAXKHYIO POJIb B YCIIEXE KOTOPOH UTPAET UMEHHO
MOJIOA0€ ITOKOJICHUE, HAa ITJICYHU KOTOPOT'O JIOKHUTCS B 3HAYUTENHLHOM CTETIEHU cym>6a rocyaapcrBa.
AKTYyaJIbHOCTh TEMBI ONPEACIISIETCS CTENEHbIO PACHPOCTPAHEHHOCTH KOPPYIIMU BO MHOTHX
C(bean KHU3HHU O6H_I6CTB3., a Takxke eé JJIATCIIBHBIM CYIICCTBOBAHUEM U OKA3aHUCM BJIMSAHUSA
MPAaKTUYCCKU HA KAXKAOC roCcyAapCrBO 3€MHOI'0 HIapa. HeJ’IL ,HaHHOﬁ CTaTbMU 3aKIKOYacTCA BO
BCECTOPOHHEM PACKPBITUU TeMbl Koppyniuu B Poccuiickoil denepanuy, BBISBICHUU MPUYUH
BO3HHUKHOBEHHUS U CIIOCOO0OB IMPeOA0JICHUS KOPPYIILIMOHHBIX ﬂBHeHHﬁ, a TaKK€ JOHECCHHU 0
yuTaTeiiel poJIn MOJ'IOI[é)KI/I B Pa3pCHICHHUU CTOAIICIO IICPCHd KaXIAbIM H3 HaC BOIIpoCa O
MIPOTUBOICUCTBUUA KOPPYILIUH.

MaTepna.nbl U METOAbI HCCJ’IQI{OB&HHFI. B XO0A¢C IMMPOBCACHUA HAYYHOTO HMCCIICIOBAaHU B
oOactu KOPPYIIIUOHHBIX SIBJIEHUM OTHOCHUTEIBHO MOJ'IO,[[é)KI/I ObLIN IMPUMCHCHBI pa3H006pa3HLIe
TCOPCTUYCCKU U ODMITUPHUYCCKNEC MCTO/IbI. I[J'I}I BCCCTOPOHHETO PACKPBITUA TEMbI OBLIIO MMPOBEACHO
TIIATETFHOE M3Y4YeHHE BCEW HEOOXOJMMOU IUTepaTyphl IMOCPEICTBOM €€ CKPYMYIE3HOTO
a”Hanuza. B neisax 0oJee HOI[pO6HOFO PACKpPBITHA TEMbI UCIIOJIB30BAJIMCh HEKOTOPBIC ApXHUBHBIC
AOKYMCHTBI, B HaCTHOCTH, pCYb YuHcToHa LIe]f)‘-II/IJ'IJ'I}I B BeCTMI/IHCTepCKOM KOJIJICKE. Taxcke ¢
ICJIBIO COCTABUTH MAKCHUMAJIBHO 06’beKTI/IBHy10 OLCHKY H3Yy4acMOI'0 BOIIpOCa, HCIOJIb30BAJICA
MCTOJ CpaBHCHHSA, TIOCPECACTBOM KOTOPOT'0 pa3HbIC UCTOYHHUKU CONTOCTABIIAIIUCE IJISA MIPOBCACHUA
OHpC,Z[CJ'IéHHBIX Hapanneneﬁ KaK MCKAY PA3JIMYHBIMHA UCTOPUUCCKUMU MEPpHUOAAMU, TAK U CPEAU
PAa3HOCTOPOHHUX HpeHCTaBHTeHCﬁ MOJIOAOTO ITOKOJICHUA. O,Z[HI/IM U3 BaKHEHUIIHX METOO0OB
HCCIICA0BaHUs, UCIIOJIb30BAHHBIX B JAHHOM TPYIEC, ABJISACTCA KJ'IaCCI/I(I)I/IKaI_[I/I}I, HYTCM KOTOpOfI, K
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puMepy, ObLTH BBIICTICHBI CXOKHE, HO B TO )K€ BPEMsI UMEIOIIUE CYIIECTBEHHBIE OTINYUS APYT
OT Jpyra, BHJbl KOpPpPYNUHUHU. AKTHUBHO HCIIOJIb30BAJICS TaKOW METOJ HCCIIEIOBaHMS, Kak
TECTUPOBAHUE, & UMEHHO OBl NMPOBEAEH OIPOC CPEAM IPEICTaBUTENIEH MOJIOJOrO MOKOJIEHUS
KacaTeJIbHO CTEIIEHU IPOSIBICHUS KOPPYILMOHHBIX SIBJICHUH B IIPOLECCE UX JKU3HEACATENBHOCTH,
BCJIEJICTBHE 4ero Obuia gaHa OOBEKTHBHASA OIICHKA IMOJIydeHHBIM AaHHBIM. [lomumo sTOTO, B
HAyYHO-HCCIIEIOBATEIbCKONH paboTe MPUMEHSITUCH: HaOII0IeHNe, MOHUTOPUHT, BU3yaIn3allus,
abcTparupoBaHHe U ApyTrUe.

OcHoBHasi yactb. Kak ckasanm oJHaXIbl W3BECTHBIM PYCCKHII HCTOPUK AJIeKCaHIp
WBanoBnu KuprnmyaukoB: «Koppymiusi — XpoHWYeckas W Heuzjieunumas OoJie3Hb JII0OO0TO
roCcy/lapCTBEHHOIO amrnapara BceX BpeMEH U HapoJoB».[1] IIpogakHOCTb, MOAKYITHOCTh — IOJ
JOOBIM U3 3TUX CHHOHHMOB CJIOBa «KOPPYIIUS» TOHUMAETCs SBICHHE KpailHE HETaTHBHOE —
HEraTMBHOE KaK JJIsl TOCYAapCTBa, TaK U JUIsl BCEro 00I1eCTBa B 1IEJIOM, B CBSI3U C UEM BCer/a ObLia,
ecTb U OyJleT CyIIecTBOBaTh HEOOXOJMMOCTh B €€ YCTpPaHEHWHU, Hy WIM, IO KpailHel Mmepe,
MAaKCUMAaJIbHO BO3MOXHOM MUHUMU3ALINH.

[lo mepe uenoBeueckoro pasBuTHE, POPMUPOBAHUS B HEM KaK TaKOBOI'O CO3HAHHUS, C
CO3JaHUS MEPBBIX JIOACKUX OOBEAMHEHUH, BIOCIEICTBUU PA3POCIIUXCS 10 TOCYNapCTB, B
YEJIOBEKE 3aPOKIAIOCH M IIOCTETIEHHO 3BOJIIOLIMOHUPOBAJIO TAKOE JMYHOCTHOE Ka4eCTBO, KOTOPOE
CEroJIHd BC€ MbI HA3bIBAEM CKYNOCTBIO WM KAaJHOCTBIO. VIMEHHO 3TO Ka4ecTBO JIMYHOCTH
SIBJISIETCS TJIABHOW M OCHOBHOM MPHUYMHOM CYIIECTBOBAHMS B COBPEMEHHBIX PEATUAX KOPPYILUU.
Jlroqu B OOJBIIMHCTBE CBOEM CTPEMSTCS K MOJIYYEHHMIO Kakoid Obl TO HU ObUIO MPHOBLIH,
CTapaloTCsl peaqn30BaTh COOCTBEHHBIE MHTEPECHI, KOTOPhIE OHU CTaBST IPEBBIIIE HHTEPECOB
WHBIX, Hapyllas MpPH 3TOM HE TOJBKO IpaBHJAa MOPAIM, HO W IIpaBWia, 3aKpEIUIEHHBIE Ha
rocy/1lapCTBEHHOM YpOBHE — 3aKOHBI [9].

Koppymnuus cymecTByer, Tak CKaxeM, B 2 BHAAX: KOPPYILUSA «CBEPXY» U KOPPYILHS
«cHU3y». IlepBas nposBIAETCS B NEATENBHOCTH OPraHOB T'OCYAAPCTBEHHOM BJIACTH M MECTHOTO
CaMOYIPAaBJICHUS, a TaKXKe B JCHCTBUAX OTAECIBHBIX AOJDKHOCTHBIX JIAL. 31€Ch KOPPYILHA
o0yc/OBII€Ha, KaK IMpPaBWIO, HAJIMYUMEM BJIACTH. OTa BIAcTh 3aBJIaJIEBAE€T 4YEJIOBEKOM U
MOJITAJIKUBAET €r0 HAa COBEPILICHHUE BPEIHBIX s O0IIECTBA, HO MPUHOCALIUX MOJIb3Y EMY CAMOMY
MIOCTYIIKOB — Ha MPHUHATUE WIN J1ady B3ATKH, a 0€3HaKa3aHHOCTh TaKUX JIEHCTBUN NMPOBOLMPYET
UX peLUIUBEI B JajbHEeHIIeM. 3a4acTyro JaHHbII BU KOPPYILUU UMEET HanOOJIbIINe MacIITa0Bl,
B CBSI3U C 4eM sBisieTcss Oojiee IMPOCTHIM B BBIABICHUU M B JalbHENIIeM mpeceyeHUH. Takas
KOPpYILIMSI MOJET IMpOSBIATECA B CaMblX pPa3HOOOpPA3HBIX BHJAX, 3TO MOXET OBbITh:
aJIMUHUCTpaTUBHAs PEeHTA (B3ATKa, 0JlydyaeMasi YAHOBHUKOM 3a ero Oe3zeiicTBue uim JaeicTaue
B MHTepecax (U3MYECKOI0 WM IOPUIMYECKOro JIMIA, IPEJOCTaBISIEMOr0  B3ATKY);
aJIMUHUCTPATUBHBIM pecypc (BO3MOXHOCTH OpPIaHOB BJACTH, KOTOpbIE, HECMOTPS Ha 3alper
3aKOHOJATEIbCTBA, MOTYT HCIOJIB30BAaTbCA OTACIBHBIMM JIMIAMH WIA TpyNIaMu JIAL B
peanu3anu UX COOCTBEHHBIX, HAIIPUMEpP, SKOHOMHUYECKUX MHTEPECOB); OeJblii cucoK (omuus
KOMIBIOTEPHOM MpOrpaMMbl I[IEHTPOB aBTOMATHYECKOM (uKcaluu aJAMUHUCTPATUBHBIX
[paBOHapyLIEHUN pernoHanbHbIX yrpasiieHud ['MB/1/1, mo3Bosronias HacTpauBaTh IpOrpaMmy
TaKkuM 00pa3oM, uTo nocie GoTo- uin BUJIe0- (PUKcaUN HapyLIIeHUH, TOMYIEHHBIX OTAEIbHBIMU
(cienuanbHO M30paHHBIMU) YYaCTHMKAMM JIOPOXKHOTO JBWKEHUS, HH(pOpMalMs O HHUX He
nepenaercs corpyaaukam ['Ib/1/1, ynoaHOMOYEHHBIM BEBIHOCHUTD TOCTAHOBJIEHUS O IPUBJICUEHUN
HapyIIUTENe K OTBETCTBEHHOCTH) ¥ TOMY TT0100HO0e.[7]

WubIM 006pazomM 0OCTOST Jiesia B KOPPYIIMHU, PACIpOCTPaHEHHON «BHU3Y». 31€Ch yxkKe
pasMepbl B3STOK 3a4acTyl0 SBJIIIOTCS HE O4YeHb OOJBIIMMH, HO TIpU O3TOM OYEHb
pacIpoCTpaHEHHBIMHU, @ M3-32 UX OIPOMHOIO KOJIMYECTBA U IIOBCEMECTHOIO CYIICCTBOBAHMS
CTAaHOBUTCS KpalHE CJIOKHBIM IIPOLECC UX JIMKBUAALMU. Takas KOPPYHIUS MOXKET MPOSBIATHCS
B Jlay€ B3STOK OTHENbHBIM Bpadam, coTpyanukam ['AW, TUB/I/1, yuutensaMm, npenonaBareisiM U
Tak janee. Ho oObenuHSIOMMM 3TH 2 BHJA KOPPYHIHMHM (aKTOPOM, CIyXKAaIlUM OCHOBHOU
MPUYMHOMN MOSBIICHUS KOPPYILIMOHHBIX ITPOLIECCOB B OOIECTBE, SIBJISETCS YeI0BEUECKU PakTop,
00yCIIOBIICHHBIH KaHOCTHIO U STOU3MOM JIO/IEH.
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JIrok ne BoseHapr rosopui: «Kak TpyaHO 3aHMMAaThCS BBITOJHBIM JIEJIOM, HE MpeciIenys
IIPH 3TOM COOCTBEHHOU BBITOJIBD [4].

He nyxHo 6611 lepiaokom XoamcoMm, 4T0ObI MOHATH CMBICH 3THUX CiI0B. He mis xoro He
CEKpET, YTO KOPPYIIIIHS KaK TAKOBas MPEACTABISET COO0H 3JI0yNMOTpeOIeHne CBOUM TIOJIOKEHUEM
B JIMYHBIX LEJSAX, U3 YETO CJIEAYET, YTO €AMHCTBEHHAs! MPUYMHA KOPPYIILIUHA — 3TO CaM YEJIOBEK,
CTPEMSIIUICS, 4ero Obl eMy 3TO HU CTOWIO, MOJYYUTh COOCTBEHHYIO BBHITOIY. Takas BBITOIA
MOXET MPOSIBIIATHCS B BUJIE TIOJIYUCHHS JICHET, TI0JDKHOCTH, B 00X0/1€ Pa3IMYHOTO POJIa SK3aMEHOB
U TakK jJaiee.

B coBpeMeHHOM 00111€CTBE MOHATHE «KOPPYIILHSI) SBISETCS W3BECTHBIM U B KaKOW-TO
CTENEHU TPUBBIYHBIM MPAKTUUECKH JUIsI KaXKJIOro 4YeJoBeKa. JTO TOBOPUT 00 OTPOMHBIX
MaciiTadax CyIecTBYIOIIEH MpoOaemMbl U 0 BO3pacTarolieil He00X0AUMOCTH €€ MPEOI0JICHUSI.

CyliecTByeT HECKOJIBKO CTOCOO0B MUHUMM3AIIUN KOPPYIIIUOHHBIX siBJIeHUN. OqHUM U3
HUX sBIsieTcs Meto] «KHyT u mpsiHuK», a Tak Kak JIMYHAs MPUOBUIb OT B3SITKHA 3a4acTyIO
MPEBBIILIAET pa3Mep «IpsSHUKa», TO HauOoJablMil 3((eKT oka3piBa€T HUMEHHO KHYT, T.€.
Haka3aHue. CTpax OTBETCTBEHHOCTH 3a COBEPIIEHHOE JISSHUS TEM BHIIIIE, YeM OOJIbIlIe HaKa3aHHE
M 4YeM dbaIle 3TO HakazaHue mpumensieTcsi. COOTBETCTBEHHO, Y)KECTOUCHHE MeEp HaKa3aHUsi —
OTJIMYHBIN CMOCO0 CHIKCHHS YPOBHS KOPPYIIIMH, a TOJKPEIUIEHHE HaKa3aHWsl €ro 4YacThIM
MIPUMEHEHHEM — TapaHTUPOBAHHBIN CIOCO0 emI€ OOJIBIIETO CHIKEHHSI 3TOTO YPOBHSI.

Hpyroii cnocod — 3TO JUKBHUAALMS KOPPYMIIMH HA HPABCTBEHHOM YPOBHE, Ha YPOBHE
MEHTAJIUTETa KaX/JI0r0 OTIEIbHOTO YenoBeKa. JlaHHb MeTo Oosee 3 GEeKTUBHBIN, HO B pa3bl
0oJ1ee CII0KHBIN U TPeOYIONMIMI HEMAJIOT0, €CIM HE CKa3aTh OOJIBIIIOr0 KOJIMYECTBA BPEMEHH.

Bo3zBpamasice k TemMe cTaThi, HEOOXOIMMO OCBETHTH 3Ty MPOOIEMY OTHOCHTEIIBHO CIOS
HaceJeHus, (PaKTUYECKH TMPEACTABILIIONIETO co00M Oymyiee TrocyaapcTBa — OTHOCHUTEIBHO
Moustoaéxu. Kaxxoe HoBoe MOKOJIeHHE JII0/IeH UMeeT OTIIMYUTEIbHbIE 0COOEHHOCTH MEHTAJIUTETA,
MHUPOBOCHPUATHS. DTO BBI3BAHO Pa3IMUMEM TMOJIMTUYECKOTO PEXUMA, METOJ0B BOCIHMTAHUA,
YPOBHS U XapakTepa UAe0I0rHUecKOl Mponarauibl, a TAkKe [IEHHOCTEH, MPUCYIIUX OTACILHOMY
0OLIECTBY Ha pa3HbIX dTaax €ro CylnecTBOBaHHUS.

UYenoBeky, KOTOPBIA M3ydana UCTOpUIO Poccuu, HaBepHSKAa M3BECTHO O TaKOM COOBITHUH
JIBAJILIATOTO CTOJIETHS, KaK «XO0J0Hasi BOMHA», CTaBIIEro OCHOBHOM npuunHoi pa3paia CCCP.
OT0 sBJIEHHME NpelCcTaBisieT co0oil ri00alibHOE MPOTUBOCTOSIHUE COLMATHUCTHYECKOTO U
KalUTaJIUCTUYECKOTO OJIOKOB, MCHOJB3YIOIIMX B ATOH OopbOe MpeBalIMpyIOLIUE HEBOCHHbBIE
METO/Ibl, B TOM YHKCJI€ U Ha YPOBHE UJCOJOTUU U HPABCTBEHHOCTH.

HauanmoM xonoaHblii BOWHBI HNPUHATO cuuTaTh 5 mapTta 1946 roma, xorma YHUHCTOH
Uepumiiib BBICTYIIMII CO CBOEHM BCEMM M3BECTHONW peubl0 B BeCcTMHHCTEPCKOM KOJIEIKE B
Oynrone. Peub 3Ta MMena OTKPHITO MPOBOKAIIMOHHBIN XapakTtep. B cBoém noxnane Yepuusuib
NpoBOAMJ aHanu3 1mnosioxkeHud B EBpone u Asum, HazpBamr CCCP npuumHON Bcex
MEXAYHAPOIHBIX TPYIHOCTEH U MPoOIeM, aKIIECHTHUPYS BHUMAHUE Ha ONTACHOCTH KOMMYHH3Ma [ 8].
B kauecTtBe ocHOBHBIX 33a71a4 B oTHOoeHHH Poccun CLIA BeinBHUranu:

a) 3HAYUTENIbHOE MOHMKEHUE BIUSHHUS MOCKBBI 0 TaKOrO YPOBHS, MpPU KOTOPOM OHa
nepectaHeT ObITh YIPO30ii Isl MUpa U BCETO MUPOBOIO COOOIIECTBA;

0) BHECeHHE HM3MEHEHHIl B TEOPETUYECKYI0 M MPAKTHUYECKYI0 YacTH MeEXTYHApPOIHBIX
OTHOILIEHUN, KOTOPBIX MPUJEPKUBAETCS TPABUTEILCTBO, cTos1Iee Bo riaaBe Poccun [10].

Cornacno aupexktuBe Cosera HannmonansHoit bezonacnoctu CILIA ot aBrycra 1948 roaa,
HPY ynonHOMOYMBAIUCH MPOBOIUTH MEPOTIPUSATHS, HAIIPABIECHHBIE HA:

a) co3laHNe U UCTOJIb30BaHUE TPYIHOCTEH ISl KOMMYHH3Ma Ha MEXIyHApOIHOM YPOBHE;

0) IUCKpEeTUTAIINI0 KOMMYHH3Ma, a TaKXkKe MOAPBIB CUJT TIPECTABIIAIONIUX €T0 MapTHii;

B) oclabiieHue KOHTPOJIUPYIOIIEH poJii KOMMYHU3Ma HaJ JIFOOBIMH pailoHaMu mupa [5].

NMeHHO moCpencTBOM MOAphIBA IIEHHOCTEH BHYTPU TOCYJapCcTBa, MYTEM JOJITUX U
MOCJIEI0BATENbHBIX U3MEHEHUH MOJICO3HAHUS JIIO/IEH TPHU MOMOIIH UIEOJOTUYECKU «BPEIHOIO)
Marepuaia, BHITEKAIOIIEro CO CTOPOHBI 3anaaHbix JaepxkaB, CoenunénnbiM lllTataMm AmMepuku u
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yIAJIOCh OJiepXkaTh 1Modeay B 3TOM JOJTOM NPOTHBOCTOSIHUH, KOTOPOE, HECMOTpPS Ha pa3Ball
Cosetckoro Coro3a, IpoJ0KAETCs U 10 HAIlIK JTHU.

[loGena B BoifHe 6e3 HacwiIus U 0e3 KPOBM BO3MOJKHA JIMIIb TOTJA, KOT/Ia Ha apeHy
BBIXOJUT OPY)KHE COBEPIIEHHO JPYTOro YypoBHS — wHjeosiornyeckoro. Eciau B3IVIsHYTH Ha
apXWBHbBIE BHJICO BpPEMEH COBETCKOM BIIACTH, KOTJa OBLJI COBEPUICHHO WHOW MEHTAJHTET,
COBEpILIEHHO Jpyrue LEHHOCTH W HMHOE OOpa3oBaHHWe, M NPOBECTH Mapajuiedb C TEM, 4YTO
MIPOUCXOUT Ceiuac, ¢ TeM, KaKue [N CTaBUT Nepea co00i MOJIOIEXKDb, TO 0e3, MSTKO TOBODS,
YAUBIEHUS M OJHOBPEMEHHOW TOpEYM Takoe cpaBHEHHE He o00oiaérca. Ecim pasbplie Ha
«Onumne» HEeHHOCTEW, MMEBIIMX HauOoJbllee 3HAYEHUE CPEeau KaK MOJIOAEKU, TaK U CPeau
mrozieii OoJiee cTapiiero MOKOJICHHUS, CTOSUTH aBTOPUTET, YBa)KEHHE, YECTh U JIOCTOMHCTBO, TO
ceifuac yamia BecoB BcE Oosiee u Oojiee CKIOHSETCS B Mojb3y AeHer. llonmoiing k mobomy
MIPEJICTAaBUTENIO MOJIOJIOTO MOKOJEeHUs ceifuac, B 2024 roay, U CIpOCHB €ro O LEIH B JKU3HU,
MPEUMYILIECTBEHHO OyJIeT IMOJy4eH OTBET M3 paspsana «3apadoTaTb MUJUIMOHBI, KYIHTb
aBTOMOOMIIb, TPHOOPECTHU JIOM, YeXaTb Ha MabauBBl...». Jla, €CTh U CeroHs J0AU, sl KOTOPBIX
JNEHbI'W WIrpaloT JIMIIb KOCBEHHYIO, BTOPOCTENEHHYIO pPOJb, HO, KaK HU HPHUCKOPOHO 3TO
0CO3HAaBaTh, TAKUX JIFOJIeH ocTaéTcs BCE MEHBIIIE U MEHBIIIE.

Koppymnuusa B Poccu, kak U BO MHOTHX JPYrMX CTpaHax IO BCEMY MHUpPY, MPOJOIKAET
HabupaTh 000poThl. IlponeHT rofel, CTaTKUBAIOIIMUXCS C TMPOSIBICHUSAMH KOPPYILHUH,
MOKa3bIBaeT He oOHaakuBaromme mupel. Hmke mpencraBieHa aumarpaMma, OTpakaromas
MIPOLIEHTHYIO JIOJII0 CPEON MOJIOAEKHU, HEMOCPEICTBEHHO CTOJIKHYBUIYIOCS C IPOSBICHUSMU
KOPPYNIHMOHHBIX sABJIeHUN B Poccuiickoii @enepannu (1aHHbIE NMPEACTABIECHbl HA MOMEHT Masi
2024 rona):

IIpuxoauioch Jin BaM HENOCPEACTBEHHO
CTAJIKMBATLCS C IPOSABJICHUSIMH KOPPYINIHH B
Poccun?

0

25%

75%

= Jla = Her

Pucynok 1 — CToJIKHOBeHHe MOJIOAEKM ¢ Koppynuueii, %o/
Figure 1 — Youth's clash with corruption, %

B wmemsx cocraBieHuss CTaTUCTUKU ObUT NpOBeAEH AHOHUMHBIM OIpPOC  Cpeau
IpeJCcTaBUTENIel MY)KCKOI'O U JKEHCKOIO IoJjia B Bo3pacte oT 16 10 22 ner (IpeuMyIecTBeHHO
CTYZIEHTBI TIEpBOTO Kypca BBICHIMX Y4EOHBIX 3aBe/IeHHI), KOTOPBIM OBLIO MPEIOKEHO BBIOPATh
OJIMH U3 JIByX BapUAHTOB OTBETA KACATEJILHO TOT0, IPUXOIUIOCH JIU UM BCTPEYATh IIPOSBICHUS
KOPpPYNILHMHA B IPOLECCE MX XKUZHEAECATENbHOCTH. COINaCHO CTaTHCTUKE, U3 52 ONPOLIEHHBIX
ctyneHToB 39 uenoBek (75%) HEMOCPEACTBEHHO CTAJIKUBAINUCH CO B3STOYHUYECTBOM U MHBIMU
NposIBICHUAMHU Koppynuuu. IlpuBenéHHble UQPB CUTHANU3UPYIOT 00 OCTPOTE MPOOJIEMBI
KOPPYIIIMH, BEb 3TO JaHHBIE CPEIU UMEHHO MOJIOIEXKH, KOTOpasi HAXOJUTCS Ha pyOexe JIeTcTBa
U B3pOCION KHU3HM M 1O OoJblIel YacTh eil emé He NMPUXOAMIOCh CTAJKUBAThCA CO BCEMH
CJI0’KHOCTSIMU CYILIECTBYIOIIETO OIOPOKPATUYECKOI0 armapara.

BosBpamasice k 00meMy MOHMMaHHIO KOPPYMIMHM, MOXHO COCTaBHTh CBOEOOPa3HYIO
IIOCJIEOBATEIBHOCTD TOSBIEHUS KOPPYILUH, I'/I€ KaXAbI 3JIEMEHT BBITEKAeT ApPYr U3 Jpyra:
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B3[JISIIBI U MHUPOBO33PEHHE — 1€ M LIEHHOCTH — MPOLIEHT Koppynuuu. B Hamem ciydae
CepeIVHHBIA (ParMEeHT TAKOW IENMU 3aHUMAIOT JICHBI'H, SBIISIONIMECS, OECCIOPHO, TIIABHBIM
(hakTOpOM B3ATOYHUYECTBA U MUHBIX (JOPM MPOSIBICHUS KOPPYNIIUOHHBIX siBNieHUH. KoHeuHo, He
CTOWT 3a0BIBATh O TOM, YTO KOPPYIIIUS MPOSIBISIETCS HE TOJBKO B JIEHE)KHOM BHe. OHA MOXKET
CYIIIECTBOBATh M B TAKOH OOIIECTBEHHOW (DOpPMAIINH, KaK COIMATIN3M WITH KalTUTAIN3M, TJIC ICHBI' U
nepexoAsT Ha BTopod maH. Ho paccmarpuBas HenocpenctBeHHO Poccuiickyro dexnepanuto,
SIBJISTIOLIYIOCSL B OOJIBIIIEH Mepe KalUTAIMCTUYECKUM TOCYJapCTBOM, MCKIIOYATh HATUYMS POJIH
JICHET MPAKTUYECKU B JIOOBIX MPOSIBICHUSIX KOPPYIIIHH MPOCTO HEBO3MOXKHO.

Bosnbiryto ponb B CHMDKEHHHM YPOBHS HPAaBCTBEHHOCTH M BO3BBIIICHUHM IIEHHOCTH JICHET
WUrpacT B COBPEMEHHOM MHUPE OUYEHb BAKHBIM M OJHOBPEMEHHO, KAaK MOKAa3bIBA€T IMPAaKTHKAa,
BPEIHBIN TPEIMET — UHTEPHET, a €CJIM TOBOPUTh TOYHEE - €ro He3amuniEHHOCTh. OTpUIATh
MOJIb3Y Pa3BUTHSI COBPEMEHHBIX TEXHOJOTUM HEBO3MOXKHO, HO HEJIb3sl TOBOPUTH O HAIWYUHU
TOJIBKO JIMIIb TOJIE3HOTO BO3AECHCTBHS CO CTOPOHBI 3THX CaMbIX TEXHOJIOTWH. MHTEepHET maér
BO3MOXKHOCTh YYUTHCA W TOJIYy4aTh HOBYIO HHGOpPMAIMIO, 3HAYUTEIHLHO SKOHOMS BpeMs,
3aTpaunBaemMoe Ha e€ mouck. Ho ectb m apyras cropoHa MoHeThl. IHTEpHET HUKOTAA HE ObLI
3aluIIEH OT BPEIHOM U HeAoCTOBepHOM nHpopmannu. Eciiu paHble 1eTH YMTaau KHUKKH, Kak,
HanpuMmep, «KuBbie u MEpTBhIe» KoHcTantnHa CUMOHOBA, BBIJCHSS W3 HUX TaKHe Ba)KHBIC
KadecTBa JUYHOCTH, KaK YECTHOCTh, MY>KE€CTBO, OTBAry, CaMOOTBEPKEHHOCTh, TO CEHYac JIETH C
paHHUX JIET TMPOTHTHIBAIOT Ce0s1 BHAEOMATEPUATIOM C PA3HBIX MHTEPHET-TUIATPOPM, TaKUX Kak
«YouTubey, 94To cka3bIBacTCS HE TOJIBKO Ha CIIOBAPHOM 3arace COBPEMEHHON MOJIOIEKH, HO U Ha
WX IEHHOCTSX, B KOTOPHIX Ha TEPBOE MECTO BCE dYallle BBIJBUTAIOTCS MaTepHUaJbHBIE, a HE
JTyXOBHBIE UJICAITHI.

NMenHO moToMy, 4TO JIJIs1 MOJIOJOTO MOKOJIEHHS JEHbIU UTPAIOT OoJiblliee 3HAYECHUE, YEM
OHM JIOJDKHBI UTPaTh, KOPPYIIHUsS HaOUpaeT Takue MaclTaObl. J{aBas «mmogapok» Bpauy 3a 6osee
KaueCTBEHHYIO paboTy, cotpyanuky I'AM 3a 6osee xoporruii 6aut Ha SK3aMeHe, TIPEToaBaTesIM
3a 0ojiee BBICOKYIO OIICHKY, JIIOJM HE 3aJyMBIBAIOTCS O KOpHE TeX MpoOieM KOppYIIuH,
KOTOPBIMH B 3HAUUTEIIBHON CTEIICHU SIBJISIFOTCSI OHM caMU. be3yclioBHO peub HIET 0 KOPPYILUH,
KOTOpasi He OXBAThIBAET BBICIIUE JIIEIIOHBI BIACTH — TaM KOPPYILHS UMEET CBOU IIPUUYUHBI U CBOU
crocoObl pa3pemnieHus. Peub ua€t 0 Koppynuuu cpeau HaceIeHus!, B 4aCTHOCTU MOJIOAEKU. CTOUT
BBICTPOUTB JIOTHUECKYIO LIETIOYKY: €CJIM OJIHU JIHOU NEPECTAHYT AaBaTh B3SATKU, TO APYrUe JHOIU
MEepPECTaHyT MX IOJIy4aTh; €CJIM JIFOAM NEPECTAHYT MOJIydaTh B3STKU, a APYrue MepecTaHyT Uux
JaBaTh, TO U TpeOOBATh UX CTAHET HE C KOTO; CJIEI0BATEIbHO, €CIIM HUKTO HE OepéT U He HaéT
B3ATKHM, TO B3ATOK HET, a 3HAYUT HET M Koppynuuu. M3 Bcero 310 cieayeT BBIBOA, YTO
€AVMHCTBEHHAs IPUYMHA CYHIECTBOBAHMS B3SITOK — 3TO Mbl caMHU. M Korga Kaxabldi U3 Hac
MIEPEOCMBICIIUT BCE CUCTEMY KOPPYILIMH, OCO3HAET UCTUHHBIE IPUUMHBI €€ MOSBIEHUA, TO TOrJa
Y TOJIBKO TOT/Ia MBI CMOXEM €CJIH He M0OeqUTh, TO CHU3UTh KOPPYILHUIO IO TAKOTO MUHUMYMA,
KOTr/Ia MOKHO OyJeT TOBOPUTh O HEW He OOoJbllle, 4eM O EAMHMYHBIX CIy4dasX MpOsIBICHUS
koppynuuu B CuHramype.

I'oBopst 0 mpUUYKMHAX CYIIECTBOBaHUS KOPPYILHUU, HEOOXOAUMO TaKKE 3aTPOHYTh TAKYIO
TeMy, Kak «Mudb». MHOTHE JIOAM HE OCO3HAIOT BCEro Maciutada BpeAa, MPUYHHIEMOIO
o0IIeCTBY KOPPYHIIMOHHBIMU TIpolleccaMu. B CBsI3W ¢ HEIOCTaTOYHON OCBEIOMIIEHHOCTHIO B
u3ydaeMoil cdepe oM, B YaCTHOCTH MOJOAEKb, YacTO BEpSIT B HEKOTOPHIE MacCOBO
pacipocTpaHEHHBIE 3a0yKICHUS KacaTeIbHO KOPPYIIIHH, H3-32 Yer0 OHU MOTYT, CAMHU TOTO HE
OCO3HaBas, CTAHOBUTCS HETIOCPEICTBEHHBIMH YYACTHUKAMH TAKUX IPOLECCOB.

OaHMM M3 caMBbIX PACIpPOCTPAHEHHBIX «MHUGOBY SBISETCI MU(] O TOM, YTO KOPPYILIHS
MO>KET OBITh MoJIe3HOU. KoppyTiius — 3To mpecTymieHue, 1 OHO B JIFOOOM CTydae SBISETCS 3J7I0M,
a ero Hanuuue oOBSCHSIETCS JKaTHOCThIO, ATYHOCTHIO U 3aBHUCTHIO JIIOJIEH B M0OOM Bo3pacte [6].
Hepeaxo Monoaéxp comocTaBiseT Bped M KOPPYIMIHMIO TOJBKO B TE€X clydasX, KOTJa Takas
KOppYIILHKS HEMOCPEACTBEHHO CBfA3aHA C OpPraHaMH BJIACTH WM JIOJDKHOCTHBIMHM JIMIIAMU,
3aHUMAIOIIMMHU Ba)XHO€ MECTO B CHUCTEME rocyaapcTBeHHOW Biactu. Koppymnmuio ke cpenu
CaMoOro HaceJeHHs] OHU KIACCUPUIUPYIOT KaK KOPPYIILHUIO «IOJIE3HYI0, HE HAHOCSIIYIO
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00JBIIOTO BpeAa H3-32 CBOMX MAJBIX pa3MepoBy. [py0o ToBOps, apryMEHTUPYIOT CBOIO
JesITeNbHOCTh NpUHIMIOM «500 pyOseld HUYEero He U3MEHAT». 3/1eCh MOYKHO HCIIOJIb30BaTh
MIOHATHE «TOJEPAHTHOCTb K KOPPYILIUN», I10]] KOTOPBIM [IOHUMAETCS OCYKJIEHUE HACETICHUEM HE
BceX (OpM KOppYNIMH, a TOJBKO TOW KOPPYILHH, KOTOpas HMEET BBICOKME M OYEHb
3HAUUTENbHbIE pa3Mepbl [2]. OfHAKO HY)KHO CMOTPETh Ha BCHO KapTUHY LEIUKOM: Ka)Ibli
BTOPO YeJIOBEK JacT «HEOOJIBIIYIO» B3ATKY, a KOrja OyIeT mojacyuTaHa oOmas cymMma Beex
TaKUX «HE3HAYUTEIBHBIX» B3ATOK, TO MOJIYYUTCSA HU(Pa, MPEBOCXOIAIIAS WA CTOSAIIAs HAPABHE
C KPYIHBIMM MHOTOMWJUIMOHHBIMHU, €CJIM HE MWUIMAPAHBIMH, B3ATKaMmu. [lo3Tomy BakHO
MMOHUMATh, YTO JIF00ast, a0COIIOTHO JTF00ass KOPPYIIIHS He KOMM 00pa30M HE MOKET OBITh TOJIe3HA
HE JJIs1 KOro, KpOME YeJIoBeKa, €€ HEMOCPEICTBEHHO JAIOUIEro WM MPUHUMAIOIIEr0. A TOBOPUTH
00 0OBEKTHUBHOM MMOJIb3€ MM 00 OTCYTCTBUH Bpea OT TAKOW KOPPYIILIUU IPOCTO HEBO3MOXKHO.

3arparuBasi NMPUYMHBI KOPPYNLMHM HEIb3sS HE YIOMSHYTh O CIEAYIoLeM ¢aKTope:
BO3MOXHO JIM MOOEINUTh KOPPYNLKI0? BOJBIIMHCTBO COBPEMEHHBIX YUEHBIX MPUXOAT K BHIBOY
O HEBO3MOYKHOCTU IOJIHOTO HCKOPEHEHHs KOPPYNIMOHHBIX IMPOILIECCOB BO BCEM MHpE, T.K.
yoenuTh 0oJiee 8§ MUIITMAPI0B YEJIOBEK 110 BCEMY MUPY B TOM, YTO HE MPU KaKUX 0OCTOATEIbCTBAX
HeNb3s MOJJIaBaThCsl co0Ia3Hy MpUOOpeTeHus: cOOCTBEHHOM BBITO/IbI MOCPEACTBOM IOJIy4YEHUH
WM J1a4M pa3IM4HOTO poJa B3ATOK — 3TO 33/a4a 110 CJI0KHOCTH €€ pa3pelleHusl CTOUT HapaBHE C
MOJIHBIM ~ MCKOPEHEHHEM TMPEeCTYNHOCTH, T.€. SBJISETCA MPAKTUYECKH HEBBIIIOJHUMOM.
OTTankuBasich OT 3TOTO, JIIOJU CIAEAYIOT MPUHIIUITY «pa3 HUYEro Helb3s MOoJeNaTh, 3HaYUT HET
CMBICTIA MBITAThCS YTO-TO U3MEHUTHY». OJHAKO JII0/IM TaK JyMarolue riryooko 3admyxaatorcs. [1o
aHAJIOTMM CKa3aHHOMY MOXXHO TOBOPUTH O TOM, YTO HET CMbICIA YYHUTHCA W TOBBIINIATH CBOM
ypOBeHb 00pa30BaHus, T.K. B KOHEYHOM UTOr'€ HEBO3MOKHO BbIYYUTh U 3HATh BCE, UTO U3BECTHO
YeJI0BEYECTBY B pE3yJIbTaTe€ €ro MHOTOBEKOBOH 3BOIIONUM U MPOJOKUTEIHHOIO HAy4HO-
TEXHUYECKOTo mporpecca. Jla, NoaHas JUKBUIALMA KOPPYIIMH IPAKTUYECKH HEBO3MOXHA MPU
COBPEMEHHBIX YCIOBHUSAX, T.K. YEJIOBEUECKUI (PaKTOp paHO WM MO3JHO BO3BMET cBOE. Tem He
MEHEe HY)KHO M OYEHb BaXXHO T'OBOPUTH O TOM, YTO PEIIEHHE 3TOW MPOOJIEMBI CYIIECTBYET.
I'maBHOM 11€71BI0 AHTUKOPPYNIIMOHHOW MOJUTUKHU SBJSETCS UMEHHO MUHUMM3ALMS MTPOSBICHUS
KOPPYIILMOHHBIX sIBJIeHUH B oOmiecTBe. CBeieHNe KOPPYNLHUY K MUHUMYMY — BOT, K UeMY JOJKHO
CTpeMHTbCs Kakaoe oOmiecTBo. Takxke, Kak M ¢ JIOOBIMH BUPYCHBIMHU SMMJIEMHSIMH, HENb3s
TOBOPUTH O MOJHOM UCTPEOJICHUH BUPYyca KaK TAKOBOI'O, OJHAKO 3TOT «BUPYC», B POJIU KOTOPOTO
BBICTYIIA€T MEPKaHTUJIBHOCTh, XKAJHOCTh U WHBIE YEPThl JUYHOCTH, SBJIAIOIIMECS NMPUUYMHAMU
CYIIECTBOBaHMs KOPPYIILMH, MOKHO 3aMOpPO3UTh, BBEIS B OPraHU3M «aHTUBHUPYC», KOTOPHIM
ABJIICTCS IIPABUJIbHAS MICOJIOTHS U CO3HAHME KaXKJ0ro OTAeIbHOro uesnoneka.[3] HecomHenHo,
€IMHUYHBIE CITy4aH TaKoM «00Je3H» OyIyT BCIIBIBATE B Pa3HbIX YaCTSIX 3€MHOI'0 11apa, OJHAKO
OHU HE CMOTYT paclpOCTPAHUTHCS U HE HAHECYT TAKOro INI0OAJIBHOIO ypoHa, Kakoil NpUYMHSET
Koppynuus B 21 Beke.

Pe3yabTarsl HMcciaenoBaHnii m uUX oOcyxaenme. [lo mtoram mnpoBeAEHHOW Hay4HO-
HCCIIEIOBATENILCKOM paboThl B 00JaCTU  «pPOJIM MOJIOAEXU B TMOSBICHUM M YCTPAaHEHHUH
KOPPYIIMOHHBIX SBJICHUHA B 0OLIeCTBe» ObLIAa TIIATENBHO HM3y4€HAa TeMa KOPPYNLMHU; ObLIN
BBISIBJIEHBI OCHOBHBIE ITPUUYMHBI CYLIECTBOBAHUS KOPPYILIUOHHBIX SBJICHHM, TJIaBHON U3 KOTOPBIX
SBJISICTCS YeIOBeUeCKUH (haKTop; NpUBEJeHA KilacCU(PUKALUsA KOPPYIIIUH OTHOCUTENIBHO YPOBHEH
BJIACTH, a TAK)K€ B OTHOIIECHHH CJIOEB HACEIECHMSA, HA KOTOPBIX OHA IPOSBISAETCS; U3ydeHa U
HCYEPIBIBAIOIIE MOSICHEHA POJIb MOJIOJIOTO MOKOJIEHUS B MPEOI0JIEHUN KOPPYILUH; TPOBEACHBI
COLIMAJIIBHBIE OIIPOCHI CPEAN MPENCTABUTENECH MOJIOIEKH KAcaTelIbHO MPOSBIECHUS KOPPYILUH B
IIPOLIECCE MX JKU3HENEATENBHOCTH, W CJIIENAaHbl COOTBETCTBYIOUIME BBIBOABI OTHOCHTEIBHO
MIOJIyYEHHBIX pE3yJIbTaTOB, MO KOTOpPbIM 75% cpenum OINpOLIEHHBIX HENOCPEACTBEHHO
CTAJIKUBAINCH C KOPPYIMIIMOHHBIMHU SIBICHUSMH; a TaK)Ke MOJBEAEHBI OOIINE UTOTH KacaTelbHO
TEMBI HUCCIIEIOBAHUS.

3akirouenue. ['oBops 00 ycTpaHeHHH KOPPYIIIUH HEOOXOAUMO aKIIEHTUPOBATh BHUMaHHE
Ha TOM, 4TO NepeyOeTUTh B3pOCIIOE MOKOJIEHUS B CBOUX LIEHHOCTSIX OYEHb CJIOXKHO, B CBSI3U C YEM
MPAKTUYECKU €JMHCTBEHHOU Omopoil B OopbOe ¢ KOppyHIHMeH CTaHOBUTCS MOJOAEKb, B pyKax
KOTOPO# ceiyac ecTh BCe CpeACTBa AJIs TOTO, YTOOBI MOKOHYHUTH C 3TUM BPEIOHOCHBIM SIBIIEHUEM
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U CKa3aTh: «S MPOTHB KOPPYMIHU». A JUISl TOTO, 9TOOBI 3TO OCYIIECTBUIOCH, HY)KHBI AKTHBHBIC
JIEMCTBUS CO CTOPOHBI TOCYIAPCTBA, KOTOPBIE CEMYaC B ONPEAECIEHHOM CTEIEHH OCYILIECTBISFOTCS
U YyXC HarOT CBOM ILIOJBI. I[OJDKHBI MMPOBOAUTHCA MCPOIIPUATHA, HAIIPABJIICHHBIC Ha HOI['béM
NaTPUOTU3MA, TMOBBIIMICHHE O0Opa30BaHUS, B TOM 4YHcIe U (PUHAHCOBOW TPaMOTHOCTH, Ha
MEPCOCMBICIICHUEC HCHHOCTGfI U JKHU3HCHHBIX OPUCHTUPOB, IMOTOMY 4YTO HMMCHHO MOJIOJ0C
IIOKOJIEHUSI CTIOCOOHO YCTPaHUTh TO, YTO CTaJ0 4acThio ucropun Poccuiickoro rocynapcrsa —

KOPPYILHIO.

No gk~ ow

10.

N o bk~ w

10.
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BBenenune. AKTyabHOCTh TEMBI HCCIEIOBaHUSI O0YCIOBICHA HEOOXOAMMOCTBIO MTOMCKA
HOBBIX ITyTEH peIeHUsI MPOOIEeM 3aTSHKHBIX 3THOTIOJIUTHYECKUX KOH(IIMKTOB Ha TIOCTCOBETCKOM
npoctpanctBe. Ha teppuropun ObiBiiero Coserckoro Coro3a BO3HHUKIO MHOXKECTBO HOBBIX
rocynapcTBeHHbIX oOpa3oBanuii: Haropno-Kapabaxckas pecriyonuka, FOxnas Ocernsi, A6xa3us,
[Ipunuectposre, JIHP, JIHP u 1.1, Ha coBpeMeHHOM 3Tare HENpU3HAaHHbIE TOCYJapCTBA Ha
IIOCTCOBETCKOM  NPOCTPAHCTBE  BBICTYNIAIOT B  KAueCTBE CAMOCTOSITEJIbHBIX  aKTOpPOB
MEXAYHApOIHBIX OTHOLIEHUM.

AXTUBHOE BOBJIEYEHHE HENPU3HAHHBIX T'OCYIApCTB IOCTCOBETCKOIO IPOCTpPaHCTBAa B
MEXAYHapOJHbIE OTHOLIEHUS, a TaKXe IPELEIEHThl MOSABJIECHUS HOBBIX TOCYAAPCTBEHHBIX
oOpazoBanwmii (Jlonenkoit u JlyraHcko#l HapOIHBIX PECIyOJIMK) CITIOCOOCTBYIOT POCTY BHUMaHUS
uccienoBaTesiell K JaHHOMY (DEHOMEHY.

OTHOMOIUTHUYECKUNA KOH(DIUKTHI SBJISIOTCS HA CETOAHSIIHUN J€Hb OJHUMH M3 CaMBbIX
3aTSOKHBIX  KOH(IUKTOB, 4YTO OOYCIOBJIEHO NPUHLIMIMAIBHBIMU Pa3IUuUsIMU  MO3ULUN
KOH(JIUKTYIOIKUX CTOPOH M HETOTOBHOCTHIO YYACTHUKOB KOHQUIMKTa K KoMrpomuccam. llens
HCCIIEIOBAHUSI COCTOUT B M3YYEHUHM MEXIYHApOIHBIX aCIEKTOB U MPUHIUIIOB YpEryIupOBaHUS
sTHOMouTHYeckoro KoHguukra B IIpunnectpoBbe u Haropnom Kapabaxe. B pamkax
UCCIIEIOBAaHUS MPOBOJIUTCS aHaIu3 pa3Butus KoHuukTa B Haropnom Kapabaxe, mpoBoautcs
pa3paboTKa HaIpaBJIEHUI U IPUHIIUIIOB YPETYIUPOBaHUS KapabaXxCcKoro KOHQIMKTA.

MarepuaJjbl 1 MeTOIbI HccenoBaHuii. Tema koHdukTa B [IpuaHecTpoBbhE COXpaHSIET
CBOIO aKTYaJIbHOCTb BBUJY €r0 HE3aBEPIICHHOCTH, «I10/IBEILIEHHOCTHY», BO3MOKHOCTH KOH(IIUKTA
MEepeNTH B OMACHYIO CTAJMI0 BOOPYKEHHOTO MPOTUBOCTOSHHUS, YTO OIpeesieT He00X0AUMOCTh
BEJICHUSI HEMPEPHIBHOIO MOMCKA CIIOCOOOB BBIXOJAa U3 MPOOIEeMHOM cuTyauuu. B cBs3u ¢ 3TuMm,
OCYHIECTBJISETCS MHOYKECTBO HCCIENOBAHMM IO BOIPOCY C pa3nuuHblx nosuuuid. Tak, JI.B.
bynaparuna B cratbe «CTaTyc HEIPU3HAHHBIX TOCYAAPCTB» U3y4aeT BOIIPOCHI IPABOBOTO CTaTyca
T€X rOCy/apCTB, HE MOJYYUBUINX OPHUIMATBLHOTO MOATBEP)KICHUS APYTUMHU CTpaHaMH, a TaKKe
Croco0bl  MX JITUTHMH3AIMH C TOYKH 3PCHHS MEXAyHapoaHOro mpaa [2, 44-49].
E.IO. MenemknHa TPOBOIUT MCCIIENOBAaHUE OONIMX TMPUHIMUIIOB U (AKTOPOB, KOTOPHIC
OTMEYAIOTCS NPH BO3HUKHOBEHMM HOBBIX TOCYJApPCTB IIYTEM CELECCMU Ha TEPPUTOPUSIX B
MPOIIJIOM KPYITHBIX TOCYIapCTBEHHBIX 00pa3oBanwmii [7, 56-57]. H. Ilomecky, cTapminii aHaTuTHK
WuctutyTa uccnenosanus npodiem OezonacHoctu EBpocorosa, B cBoeil MoHOrpaduu pacKpbii
MIpaBOBbIC, HALIMOHAJILHBIE U Ieorpado-NOJTUTHUYECKHE aCTIeKThl CYIIECTBOBAHUS HEMPU3HAHHBIX
roCyJlapCcTB Ha MOCTCOBETCKOM IMpocTtpanctse [17].

OTtnenbHO HEOOXOAMMO BBLACTUTH UCTOYHUKU HAYYHOU JTUTEPATyphl, pacCMAaTPUBAIOIIUE
3aKOHHOCTh TpUTs3aHuil ApmeHuu u A3sepbOaiikana k Haropnomy Kapabaxy. Mx moxxkHO
MOAPA3JEIUTh Ha JABE KPYIHbIE TPYIIBI ¢ KApIUHAIBHO PAa3IUYHBIMU B3TJISAaMH Ha MpoOiIeMy.
OTtmeTHM, 4YTO, KaK MPaBWIO, MPUHAAICKHOCTh K ITUM TpymmnaM (GopMHpyeTcs Ha OCHOBE
HAI[MOHANIFHOTO TpHU3HaKa. A 3Ta MOJIEMHUKA MMEET KOPHHU, IIyOOKO YXOAAIUe B CHOPHI 00
apMsIHCKOM M a3zepOaiipkaHckol aBToxToHHOCTH Ha KaBkaze. MccnemoBatenu mepBoil Ipymiiibl
MPUACPKUBAIOTCS MHEHHS O ToM, uro Haropueiii Kapabax — 3TO OKKymHpOBaHHBIE 3eMIIU
AzepbaiikaHa, KOTOpbIe JOJDKHBI OBITH BO3BpAalleHbl OOpaTHO, MPH COIMPOBOXKIACHUU
BO3BPATUBIINXCS Ha CBOM TEPPUTOPUH OCKEHIIEB. SIPKUM MPEICTABUTENIEM €€ SBISETCS aKaJeMHIK
P. MexTueB, KOTOpBI B HECKOJBKUX TpyJdaX MOAPOOHO aHATU3UPYET MOCIEeN0BATEIbHOCTh
COOBITUH, MPUBEANIYIO K BOSHUKHOBEHHIO M HaKoIuleHuto arpeccun B Haropuom Kapabaxe, npu
3TOM ONMpasiCh Ha HUCTOpPUYECKHE (AKTbI, CBUAETENBCTBYIOUIME 00 HCTOPUUYECKON
npuHaanexxHoctu Kapabaxa k 3emiisim AzepOaiipkana [8].

HccnenoBatenu co CTOpPOHBI apMsSHCKOM cTopoHbl oTHOCAT Harophsiit Kapabax x
CaMOCTOSITENIbHOW TEppUTOpUU — Apuax, WIM K TEppuUTOpur ApMEHHH, amneumpys K
UCTOPHUYECKUM peausiM M KOJMYECTBEHHOMY COOTHOIICHHIO apMsiH U a3epOaibkIaHIeB B
peruoHe (COIJIaCHO TMEPENucsAiM W HCTOPUUYECKMM CBHJETEeNIbCTBaM). Kpome Toro, aBTOpHI
YUUTBIBAIOT MPUCYTCTBUE APEBHUX APMSHCKUX TOMOHUMOB M IMAMSTHUKOB apXUTEKTYphl B
Kapab6axe. [Ipumepom mosxkeT crath cOopHuk cratei «Poccus u apmsine Haropuoro Kapabaxa B
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npouuioM U Hacrosimem» HOxHopoccuiickoro o6o3penust LleHTpa CHCTEMHBIX pErHOHAIBHBIX
uccnepoanuit u npornosuposanus UIIK FO®Y u UCIIA PAH [12].

IIpy Hamucanum craThd OBIM  MCIOJIB30BaHbl MaTE€pUaAlIbl 110 HCTOPUYECKOU
perpocnektuBe coObiTuii B Haropnom Kapabaxe JI.B. bynaparunoii, E.JO. Menemkunoit, ®@.A.
[TomoBa. Pa3BuTHe 3THOMOIUTHYECKOTO KOH(IMKTA OBUIO PACCMOTPEHO C MO3UIMUA APMSIHCKOTO
1 azepOaiipkaHcKkoro Hapoa0B (oduimanbHble caiiThl KabuHeTa MUHUCTPOB A3epOaiikaHCKO
PecnyOonuku, caiita Apmenun, caiita He nmpusHaHHOW Haropno-Kapabaxckoit PecmyOmukm),
TakxKe ObUI pecTasiieH B3y Munckoi rpynnbsl OBCE, npuHuMagIieil yqactue B pa3pereHuu
KoHGuMKTOB 1991-1994, 2016 rr. B paccMoTpeHnn kapabaxcKoro BOIpoca ¢ TOUYKH 3pEHHUS HOPM
U MPUHIMIIOB MEXIYHApOJHOIO IpaBa 3aJeicTBOBaHbl cTaTbu U MoHorpaguu JI.A. Maprapsu
[5], C.M. Mapkenonoga [6], D. Mexnuesa [8], A.A. I'acanosoii [4].

Crneunupuka KOHQIMKTA M CTENEHb €ro  COOTHECEHMs C  IPEIblIyLIuMU
sTHOMoNUTHYeCcKUMU KoH(uukTamu (bocHust m I'epueroBuna, Amanjackue octpoBa, KocoBo)
OIICHUBAJIOCHh TIOCPEICTBOM aHAJIM3a MEXKIyHApOJIHBIX MaTepHalloB, KOMMEHTapueB K BeHckoit
xkouseniuu O. DOrr [20], J. Mitra [15], S. Pegg [16], E. Berg [14], W. Van Meurs [19], B.
Stanislawski, M. Levitsky [18]

OcHoBHas1 yacTb ucciaenoBanus. [lepsoie «Maapuckue NPUHIUIBD YPETYIHUPOBAHUS
Kapabaxckoro KOH(IMKTa ObUTH BRIPA0OTAaHBI 0OJiee NIECATH JIET Ha3ajd, OJHAKO «3a BCE BpeMs
CTOPOHBI HE CcJeNajdd Jake MHUHHMAaJIbHBIX IIAaroB MO MMIUIEMEHTAlUd [1apaMeTpoB,
npeoxxeHHbix baky u EpeBany auniomaramu-nocpeaaukamu. C.M. MapkeoHOB B psijie cTateit
Ha TeMy Haropnoro Kapabaxa orTmeuan OecnepCrneKTHMBHOCTh peanu3anuu Maapuackux
MIPUHIIUIIOB, OLICHHUBAsI UX KaK «PUTOPHUECKYIO (DUTYPY», a HE pealIbHbII allTOPUTM TOCTUKEHUS
mupa [6, 19]. IIpu 3TOM aBTOp ClipaBeAIMBO MOJIaraja, YTO MUPHBIE MPEIOKEHHUSI COCTABICHBI
HEOHO3HA4YHO. BKitouas B ce0si TapaHTUH TEPPUTOPUATILHOM 1ET0CTHOCTH A3epOaipkaHa, OHI
MpeArnoJarai IpoMeXyTouHslil craryc Haropaoro Kapabaxa, ueii craryc B puHaie 10HKEH ObLT
ONpPENENAThCA MOCPEACTBOM HApOJHOTO Bojeu3bsBICHHs. Ilpu 3ToM aBTOp OTMeuan
HEMPOAYMAHHOCTh JETaliel peaju3alui [JaHHBIX NPHUHIMIOB: HET YEeTKUX PEIIEHUHA II0
noJyiep>kaHrio JIAUMHCKOTO KOpHUI0pa, OTCYTCTBYET ONMUCAHUE MO3UIIMKA MUHCKOM Tpymimbl Mpu
OTKa3€ OJJHOM U3 BpaXAyIOIKUX cTOpoH B nomnycke npeacrasureneir OBCE [9].

Tem He MeHee, B HOJUTUYECKUX 00pa30BaHUAX MOCTCOBETCKOTO MPOCTPAHCTBA KOHMIUKT
CTaJl OCHOBOM JUISl JIETUTUMALMU TOCYAAPCTBEHHOCTH M HE3aBUCUMOCTH. bosee Toro, BO MHOTHUX
HOBBIX TOCYAApCTBAX HMEHHO KOH(DIUKT BBICTYNHJ HACOJOTMYECKUM (YHIAaMEHTOM HX
dbopmupoBanus (Haropuerii Kapabax, Ilpuanectposbe, JIHP, JIHP, A6xas3us). B mporecce
MIPOTUBOCTOSHUS KOH(MIMKTYIOUIUE CTOPOHBI UTHOPUPYIOT MPOUCXOSIINE «HA APYroil CTOpOHE»
coObITHsl, OyIb TO COLMAIbHOE U TyMaHHUTAPHOE PAa3BUTHE WM SKOHOMHUYECKHE pedOpMBI.
Kondnukryromue cTOpoHBl 3a4acTyl0 HE TOTOBBI BOCIPHHUMATh MPOTHBHHKA B KAaueCTBE
BO3MO>KHOTI'O MMApTHEpa.

B yactHOCTH, HEMPOAYKTUBHBIMHU OBLIM BapuaHThl peanu3anuu B Haropnom Kapabaxe
«MOJienu ANaHACKUX OCTPOBOBY», a Takxke «Mojenu bocHum-I'epueroBuHbD) UIsl PECTUTYLUU
MOCTPaJaBIIEro OT KaBKAa3CKUX KOH(IMKTOB HaceleHus. B menoM yperynupoBaHue KoHpIUKTa
Bokpyr Haropaoro Kapabaxa n noctukeHne JOroBOPEHHOCTH O HOJIHOM MpPeKpalleHHuH 00eBbIX
neWcTBui, kotopoe Berynmwio B cuity ¢ 13:00 20 centsops 2023 roma, — He CIOCOOCTBOBAIIO
BOLIADEHUIO MHpa B PErHOHE, YTO NPU3HAIOT M NPE3UIEHT U IPEMbEP-MUHUCTP ApPMEHHH.
ApMsiHCKasi CTOpOHA BUAUT mpoOieMy B Jlekiapaliuu He3aBUCUMOCTH ApMEHUH, MPUHITON 33
roja Haszaj, Tak KaK «CoJep)KaHHe JAeKjapaluu OylaeT Aep:kaTh APMEHHUIO B KOH(IUKTE CO
cBouMu coceqsimm». CooTBeTcTBeHHO, «baky TpeGyer oT EpeBana B3anMHOe rapaHTHpOBaHUE
HEHAIaJIeHUus U 0TKa3a OT «peBaHma» [3].

CerogHss MHEHMS TOJMTUKOB, OOCyXIaromux mnociuenctBus Bxoxiaenus HKP B
AzepOaitpkad, TO-TIpeXHEMY OOYCIOBIMBAIOTCS MX HAIMOHAIBHOM ¥ MOJUTHYECKOU
IIPUHAUIEKHOCTBIO. [Ipy 3TOM Bce BBICKa3bIBaHMsI OCHOBHBIX ydacTHUKOB cropa no HKP,
npenensHo KaTeropuunsl. bosee Toro, PecriyOnuka Aszep6aiipkaH, BOCIpUHUMAONIAs apMsH (B
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toM uucie u B HKP), kak 3axBaTuMkoB a3epOail/PKaHCKOW TEPPUTOPHH, BBOJHT
JUIUIOMAaTUYECKUE OrpaHUYEHUsT Ha BbBE3] TIpaxaaH ApMEHHUU. AHAJIOTMYHBIE MHEHUS
BBICKa3bIBAIOT BCE O(PUIIMAIBHBIC JINLA M UCCIIEI0BATENN, KOTOPhIE BOCTIPUHUMAIOT TEPPUTOPHUIO
HKP kax wacte Azepbaiimxana [13].

B cBoro ouepenp, ocTaercs mpooOaeMoil MPOBOKATUBHBIC AT APMSIHCKON CTOPOHBI, KOT1a
«B mepuon oxkynanuum ApMmeHMsl pa3rpabuiia M YHUYTOXKWJIA HaIMOHAIbHO-KYJIbTYPHOE
Hacneaue Ha asepOaipkaHckux 3emisix (culturcide), paspymmna ropona (urbicide) m mpyrue
HACEJICHHBIE ITYHKTHI, HAHECIa PETHOHY TsDKENbI sKojormuecknii ymepd (ecocide). Ha
azepOaiiPkaHCKUX 3eMJISIX OBUTH Pa3MENICHbI COTHU THICSY MUH M B3PBIBYATHIX BeecTBy [ 1], uro
TOBOPHUT O BOCHHBIX MPECTYIUICHUAX MPOTUB A3epOaiimKaHa.

Ha nepBblii B3I, MO3ULKK CTPAaH HPOTHUBOIOJIOKHBI JIPYr JIPYry, U KOMIIpOMHKCCA
MEXJYy HHUMHU HalTH HEeBO3MOXHO. OnHako apMsHCKas M a3zepOal/pKaHCKas MO3ULUHU 10
KapabaxckomMy KOH(IIUKTY MOTYT OBITH 00bETMHEHBI u BIIOCJIEJICTBUU
WHCTUTYIIMOHAIM3UPOBaHbI B (hopmaTe aoroBopeHHocTeil. Kak apmsiHe, Tak U azepOaiiKaHIIbl
TpeOytoT oOecneueHus Oe3zomacHocTu HaceneHuss Haropnoro Kapa®axa B COOTBETCTBHM C
MEXAYHApOAHO-IPU3HAHHBIMU TapaHTHAMH. ODTO TNOJpa3yMeBaeT, 4To Oe30MacHOCTb OyneT
rapaHTUpOBaHa Kak apMsSHCKOMY OOJIBIIMHCTBY HacelleHus, TaKk U a3zepOailpkaHCKOMY
MEHBUIUHCTBY.

22 aprycta AZE.az co ccemkoii Ha OOH coobmun, yto OOH pacnpoctpanuia
«100pOBOJIFHBINA HAIIMOHANBHBIN 0030p cenapatuctckoit «HaropHo-Kapabaxckoit Pecrybmukm»
o peanm3anuu Llene ycroitunBoro pazsutus (IIYP), uznoxennsix B «IloBectke aasi OOH B
00JyacTH ycTOMYMBOTO pa3BuTus Ha epuoa 10 2030 roga» [10], 9To apMsSHCKON CTOPOHOM OBIIO
OIICHEHO KpaiiHe HEeraTuBHO, KaK IPOBOKAIHSI.

OcHoBHbIE neicTBUs, TpeanpuHuMmaeMsble yieHamMu OBbCE, HanpaBieHbl Ha HEIOMYIIEHUE
BOEHHOTO KOH(DJIMKTA U UHUIMALIMH BOOPYKEHHOTO MPOTUBOCTOSIHUS, BMECTE C TEM, CUTYyallUs B
peruoHe TMO-TIPEKHEMY HaNpsDKeHHas W «mokapoornacHas». CoObITusi  pa3BUBAIOTCS
HempeJcKa3yeMblM 00pa3oM, a CyAuTb O JaJbHEWIIEM UX pPa3BUTHH MO OQUIUAIBHO
Mpe/ICTaBJICHHOW HMHQOpPMAIMM  MEXKIYyHApOJIHBIX  OpraHM3alldii  HEBO3MOXXHO, BBHIY
HEONPEeIEHHOCTH U U3MEHYUBOCTU CUTYaIlUH.

B IlpuanectpoBbe ckiajpiBaeTcs WHasg cuTyanus. HecMoTpst Ha TO, YTO PYKOBOJICTBO
[IpuaHECTPOBBS TOBOJIBHO CKENTHYECKH OTHECIOCHh K MpeiokeHHoMYy B (espane 2020 1. U.
JloJIoHOM TUTaHy YperyaupoBaHUs KOH(MIMKTA myTeM (deaepanu3aliy, JTaHHbINA TUIaH BITJISACT
BrosiHe peanuszyeMmbiM. [losuimss M. Canny mo yperynupoBaHHIO KOH(IMKTA MpernoJiaraet
peunterpauuio [lpunnectpobs B MonjoBy. IlpencraButenu nocpeqHUKOB U Habmogareneii B
MIEPErOBOPHOM IIpOLIecCe 3asiBISIOT O HEOOXOIMMOCTH YpPEryJlupoBaHHsl KOH(DIMKTA IyTeMm
MEPEroBOPOB, B XOJE€ KOTOPbIX HEOOXOIMMO HANTH YCTOWYMBOE pEIIEHHE C IIeNbI0
npenoctaBienus [IpugHecTpoBCkOMY permoHy oco0oro craTryca TMpu — COOJIOJICHUU
TePPUTOPUATIBHONW IIEJIOCTHOCTH U cyBepeHuTera MongaBuu. B To ke Bpems nuaep
[IpunnectpoBbst  B.  KpacHocenbckuii ~ cumTaeT  HEBO3MOXHBIM  yperyjiupoOBaHUE
MPUIHECTPOBCKOTO KOH(IMKTa B paMKax TEPPUTOPUATBHON IEIOCTHOCTH MOJIaBHH.
CooTBeTCTBEHHO, B OJIpKaiilee BpeMs 0KUIaTh YPETyJIUpPOBaHUS KOH(PIUKTA MyTeM COTIACHs
npencraButenieit  [IpuaHecTpoBbS Ha peMHTErpaluio pecnyOnuku B cocTtaB  MoJIOBBI
HelenecooOpasHo.

JlanbHele nepcueKTHBBI yperyJInpoOBaHus MPUIHECTPOBCKOTO KOH(IMKTA 3aBUCST OT
TakuxX (aKTOpPOB, Kak MO3MIMA TOCPEAHUKOB, a TaKXKe HKOHOMUYECKas M MOJUTHYECKas
oOctanoBka B [IMP. B nanbuelinem k Bnactu B [lpuaHecTpoBbe MOTYT IpUNATH OoJiee JOSUTbHBIE
K MounjgoBe nuaepbl, KOTopble 0oJjiee OIAaroCKJIOHHO OTHECYTCS K KOHLENIUM pPEeUHTErpaliu
pecnyOauku B coctaB MOJIIOBBI.

Takum 00pa3zom, MEPEeHOC MOJHOTO aNTOPUTMa YPEryIHpPOBaHUS KOH(IMKTA U3 OJHOTO
colpymMa B JIpyroil mpeicraBisiercs OeclepCleKTUBHBIM B CHUJIY pas3id4ds MEHTAJIUTETOB
KOH(QUIMKTYIOIIUX B pa3HOE BPEMs U Ha Pa3HbIX TEPPUTOPUAX colnyMoB. CrieayeT 0CO3HaBaTh,
YTO YYaCTHUKAMHU IME€PEroBOPHOIO Ipolecca SBISIOTCS He aOCTpakTHbIE COOOIIEeCTBa, a
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IIPEICTABUTENN KOHKPETHBIX COLIUYMOB CO CBOMM MEHTAJMTETOM, KYJIbTYPHBIMU U
UCTOPHYECKUMH EHHOCTSIMHU U OCOOCHHOCTSAMU.

Kpome Ttoro, mnpuHIuMD MEXIYHAPOIHOIO «PEATUCTHUYECKOTO MHUPOTBOPUECTBAY
MPEIoaraeT 0TKa3 OT AJITOPUTMOB OTHOAKTHOTO YPEr'yJIMPOBaHUS KOH(IUKTA, KOTOPOE MOXKET
3aBEpUINTHCS OKOHYATENIbHBIM HIPUMHUPEHHEM CTOPOH M COIVIACOBAaHHMEM UX MHTEPECOB.
HeBo3M0kHO B paMKax OJHOIO MaKeTa COTJIAIIeHU pa3peluTh 03 JUINTEIbHOIO COTJIacCOBAHUS
Bce MpoOIEMHBIE BOIIPOCHI (CTaTyC HOBOTO 00pa30BaHusl, pECTUTYIUS HMYIIIECTBA, BO3BPALICHHE
Oexennes). HeoOxoanMo mpoaBUraThCsi K KOMIPOMHUCCY TIOCPEICTBOM OTAEIBHBIX IIaroB, MPH
ATOM KaX/IbIi CIEAYIONIUI Iar 10 YPeryJIupoOBaHUIO KOH(IUKTA JOJDKEH YKPEIUIATh 000I0IHOE
JIOBEpUE CTOPOH.

B cBere BbllIecKa3aHHOTO, HaM MPEICTABIAETCS MEPCIEKTUBHBIM (HOPMHUpPOBAHUE
YHU(PHUIIMPOBAHHBIX METOJIOJIOTUYECKUX TPHUHIMIOB 10 YPETyJIUPOBaHUI KOHQIMKTOB,
BO3HMKAIOIIMX HA MOCTCOBETCKOM IPOCTPAHCTBE C y4acTHEM MEXJIYHApOJIHOTO COOOIIECTBa.
JlaHHBIE TPUHIUIOBI MOTYT TNPUMEHUTENBHO K KOHKPETHBIM CHUTYallUsIM HAIOJHATHCS
COOTBETCTBYIOILIUM SMIIMPUYECKUM MaTepHajoM, Ha 0a3e KOTOpOro MOTYT HpPHUHHMAThCS
MIPaKTUYECKHUE PEIICHUSI.

Taxxke MOXHO cka3aTh, YTO OECIEPCIEKTHUBHO MOOYXK/1aTh YYaCTHUKOB KOH(IMKTOB Ha
KaBkaze k ycTynkaM B yperyjauMpoOBaHUHU, apryMEHTHPYS 3TO MPUOOIIEHUEM K JEMOKpaTHH U
eBpoIeicKkuM LeHHOCTAM. «EBpomnelickue 1EeHHOCTH» AJisi OBIBIIMX MOJIEBBIX KOMaHAMPOB B
Haropnom Kapabaxe He SBJISIOTCS NMOHSTHBIMH M OCSI3a€MBIMH, KaK M CEBEpOATIaHTUYECKas
uHTerpanus uia AsepOaiipkaHa u ['py3un sBisieTcss BOCHHO-TIOJIMTHUYECKUM PECYpCOM, a He
MHCTPYMEHTOM MPHUOOIIEHHS K IeMOKpaTuu. [leperoBopsl ¢ yduacTHUKaMU KOHQIIMKTOB CIEAYyEeT
MEPEBOUTH U3 IJIOCKOCTH IUCKYCCHUU O HEHHOCTSX B INIOCKOCTh ITPAarMaTUKU U UHTEPECOB.

[Ipy BbICTpaMBaHMM PETMOHAIBHBIX MHUPOTBOPUYECKHUX IPOEKTOB, B MEPBYIO OYEpElb,
HEOOXOMMO  CEPhE3HO  NPOAHATM3MPOBATH  MPUYUHBI  HEIDPEKTUBHOCTH  MPOIECCOB
yYperyaupoBaHus KOH(MJIMKTOB Ha TIOCTCOBETCKOM MpPOCTpaHCTBE. Bo-BTOpBIX, ciemyer
chopMHUPOBaTh PEATHCTUYECKYIO MApaAUrMy AEATEIbHOCTU M0 ypPEeTryJIUPOBAHUIO KOH(IHUKTOB.
Peanmuctrnueckas mnapagurma mnpeanosiaraéT B JaHHOM  Cy4yae OTKa3 OT IepeHoca Ha
MIOCTCOBETCKYIO TIOYBY 3apEKOMEHJIOBABIIMX ce0si BHE IOCTCOBETCKOTO MPOCTPAHCTBA
MHUPOTBOPUECKUX cXeM. KaxkIplif STHOMONMUTUYECKII KOH(IIUKT ABISETCS YHUKAIbHBIM. Kaxaoe
13 HENPU3HAHHBIX TOCYIapCTB MOCTCOBETCKOIO MMPOCTPAHCTBA OTIIMYAETCS OT APYTHX IO YPOBHIO
pa3BUTUS 3KOHOMHKH, YUCICHHOCTH U 3THHYECKOW CTPYKTYpE HACEJIEHMs, 3aBUCUMOCTH OT
Poccun n npyrux rocygapcts.

Pe3yabTaThl ucciaeqoBaHuii M uX oOcyxaeHue. Jlng paspemieHus 1poOiem
HEMPU3HAHHBIX FOCYAAPCTB MOCTCOBETCKOTO MPOCTPAHCTBA CIEAYET MCIOJIb30BaTh MOLIATOBHIE
QITOPUTMBI, KOTOpbIE 0a3upYIOTCS HAa IEPBOOYEPEIHOM PEIICHWH TEKYIIMX T'yMaHUTapHBIX
npobseM u  BompocoB Oe3omacHOCTH. COOTBETCTBEHHO, NOAMMCAHME KOH(IMKTYIOIUMU
CTOPOHAMHU TMPOMEKYTOUHBIX HOPUIUYECKH OOSA3BIBAIOIIMX aKTOB W JaXKe JeKIapaluuid o
HaMEPEeHUSIX MPECTABIACTCS 3HAYUTEIBHO OoJiee BaXKHBIM, YeM MOJrOTOBKA BCEOOBEMITIOLIETO
JOKYMEHTA, KOTOPbIN Oy/eT HEBBIMOIHUM U (PaKTUYECKH OCTAHETCSl HEPaOOTAIOLIUM.

[TomuMmo peanuszma, BaKHEUIIEH COCTABIAIOIIENH MUPHOTO YPEryIMpOBaHUS KOH(IMKTOB
Ha IIOCTCOBETCKOM IIPOCTPAHCTBE MPEACTABIAETCA IparMaTu3M. B pamkax neperoBopHOro
npoliecca cieyeT MUHUMH3HPOBaTh 00CYKAeHNE aOCTPaKIUNA, KOTOPbIE OTOPBAHBI OT UHTEPECOB
KOHKPETHBIX 00BEKTOB U CYOBEKTOB NEPETOBOPOB (KaK PsIIOBBIX I'PaXk/iaH, TaK U MOJIUTHUKOB, KaK
CYBEPEHHBIX TOCYIapCTB, TaK W HENpH3HAHHBIX 00pazoBaHMii). Bce 3TO MOXXHO € MHOJHBIM
OCHOBAHHMEM OTHECTU U K MPOILECCY yperyaupoBaHHs KOH(IMKTOB. MUPOTBOpUYECKUN Mpoliecc
HAYHEeT MPOrpeccCHpoBaTh TOJBKO TOT/A, KOT/IA YYaCTHHUKaM KOH(MJIMKTAa €ro yperyjiupoBaHHe
OKa)KETCsI BHITOJIHBIM - JUISL UX MOJUTHYECKOTO U COL[MAIbHOTO CTaTyca, Juisd OM3Heca U T.1.

ConmanbHple M TyMaHMTapHble MNpoOsiieMbl Ha TeppuTopuu I[IpuaHECTpoOBbs, Kak
HEeMpU3HAaHHOTO rocynaapcTBa, Tak 1 Haropaoro Kapabaxa B cocraBe AzepOaiikaHa JOKHBI
pemaThcs B IepByI0 ouepeab. MoXHO rojaMu o0CyX/1aTh CTaTyC CIIOPHBIX TEPPUTOPUH, TOTAA
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KaK TPOXKUBAIOIINM Ha HHUX PSJAOBBIM TpakJaHaM HeoOXoauMa BO3MOXKHOCTH JIJISl pealln3alun
CBOMX MpaB U MX 3alIUTHl (3TO KacaeTcs KaK IpaKJaHCKUX IpaB, TaK U MpaB 4yesnoBeka). K
MIEPETOBOPHOMY TIPOILIECCY MOXKET OTBETCTBEHHO TMOJIOMTH TOJBKO pPeadMIMTHPOBAHHAS
COIMAIILHO W YKOHOMHYECKU TEPPUTOPHS (CYIIECTBYIOMIAs JAe-fope WiH Jie-(hakro). B aToii csi3u
MPUOPUTETHBIM JOJDKHO CTaTh UCKITFOUYEHUE U3 TIPOIEcca YPeryaTupoBaHus KOHQIIMKTA CHIIOBBIX
METO/IOB.

Basxnplii acieKT yperyIupoBaHusi TpoOIeMbl HEITPU3HAHHBIX TOCYAPCTB ITOCTCOBETCKOTO
MPOCTPAHCTBA — BHEIIHEE BMEIIATENILCTBO. [ OCHOJCTBYIOIEE CErOAHS TMPEACTABICHUE O
MIPEAMOYTUTEIPHOCTH MEXIyHAPOTHOTO (dopMaTa B MPOTHBOBEC SKCKIFO3UBHOMY HE BCETa
crnpaBeTHBO. Tak, B yperyJIMpoBaHUH KapabaXxCKoro KOH(IIMKTA MOYTH cpa3y MPUHSIIA YIacTHE
Mumnckas rpynna OBCE. Onnako pa3spemnieHue JaHHOTO KOH(IIMKTA MPOABHHYIOCH HE JalIbIIIE,
YeM  pa3pelieHHe TPY3UHO-OCETHHCKOTO WM  T'PY3UHO-a0Xa3CKOTOo  KOH(JIMUKTOB, B
YperyJIHpOBaHUH KOTOPHIX Poccust yuacTBOBaia B KaU€CTBE IKCKIFO3UBHOTO MUPOTBOPIIa. Takum
obpazoM, 3(PGEeKTUBHOCT, MHPOTBOPUECTBA OMPEICISICTCS HE KOJUYECTBOM BHEIIHUX
MOCPETHUKOB, & COTJIACOBAHHOCTHIO UX JICVCTBHIA.

Kpome Toro, He cienyer 3apaHee IUTAaHHUPOBATH PE3YJbTAaT MEPETOBOPHOTO IMpoIlecca.
[Ipenonpenenennie  craryca HENPU3HAHHOTO  rocygapctBa (HA  OCHOBE  MPUHIIUIA
CaMOOTIpENICTICHUSI WM, HANpOTHB, TEPPUTOPUAILHOW  IEJIOCTHOCTH) HE  SIBISETCS
MpOAYKTUBHBIM. [lapamiensHo ¢ meperoBOPHBIM MPOIIECCOM MPOUCXOIAT U3MEHEHUS PeasTiid KaK
Ha TEPPUTOPUHM HEMPU3HAHHBIX TOCYAAPCTB, TaK M B «MaTEPUHCKHUX» TOCyJapcTBax. Takum
obpazoM, oduIMaTbHOE pa3pelmieHrne KOH(JIMKTa W 3aKpelUieHHe 3a HEeNmpH3HaHHBIM
roCyJapCTBOM TOTO WJIM MHOTO CTaTyca JOJKHO 3aBEpIIaTh CEPUI0 COTJIACOBAHMM HMHTEPECOB
KOH(UIMKTYIOIINX CTOPOH U AK€ MOJUTUYECKHX TOPTOB, a O3BYYCHHBIM 3apaHee BapHaHT
paspeiieHrss KOH(MIMKTa OTHMMAeT Yy MPOTHUBOOOPCTBYIOIIUX CTOPOH MOTHBAIMIO ISt
JATBHEUIINX MIEPETOBOPOB.

Kontposns Han cutyanumedn Ha IOxHoM KaBkaze Bemercs €O CTOPOHBI MHPOBOIO
coo011ecTBa, HO 0c000€ BHUMaHUE COCTOSHUIO OTHOIICHUH MeX Ty ApMeHHer u AzepOaipkaHom
YAEIAIT HECKOJIBKO 3aMHTEPECOBAHHBIX KPYIHBIX I€ONMOJUTHYECKUX UTIpokoB: Poccus, Upan,
Typruus u EC. B cBs3u ¢ 3TUM, BO3MOKHAsI aKTUBU3AIUS KOHPJIMKTA MEXIY TBYMS CYOBEKTaMU
B OyaymieM 3arparuBaeT cdepy HalMoOHaIbHBIX MHTEepecoB Poccuiickoit denepammu. Poccus
BMecTe ¢ ipaHom, KOTOpBIii TakkKe HE 3aMHTEPECOBAH B KOH(IIMKTE Ha TpaHUIaX, IPUKIIAIbIBAIOT
yCWIMS Ul HOpMaJIM3alUM TOJUTUYECKOM cuTyaluu BOKpyr BxoxzaeHuss HKP B cocras
AzepOaiimkana. Bmecte ¢ Tem, Typrusi sBIseTcsl OCHOBHOM JBWXKYIIEH CHJION B Tpoliecce
YPETryJIMpPOBaHUS MPOTHUBOPEUYUM, TaK KaK AaKTUBHM3alUs NPOTUBOCTOSHUS U MOJAEpPKKA
AzepbaiikaHa OTBEYAIOT OJIMKHEBOCTOUHBIM IOJIUTUYECKUM YCTPEMJICHHUSIM PYKOBOIUTENS
Typeuxoit Peciybnuku.

3akarouenue. O00011as COBPEMEHHBIN MOIUTHUECKUN TUCKYPC, CIONKUBIIHICS BOKPYT
MPUIHECTPOBCKOTO KOH(IUKTA, OTMETUM, YTO 0COo00€ BHUMAHHE NPUBIEKAET MO3HUILIUS
Momnnossl, cBa3anHas ¢ Benenuem CBO Poccun B Ykpaune. A umenHno: npe3usieHT M. Canny
CUMTAET, YTO HAa COBPEMEHHOM JTale pa3BUTUA KOHGIMKTa B MPUTHECTPOBCKOM PETHOHE Y
MoJ110BBl UMEIOTCS TOUYKHU OTIOPBI ISl TOTO, YTOOBI YperynupoBath KOHGIUKT ¢ [IpunnecTpoBheM
B MM0JIb3Y Mo10BEI Mocie no0eabl YKpauHbl B BoiiHe ¢ Poccueil, 9To CBHIETENBCTBYET O TOM,
YTO KAUECTBEHHO YCUJIWJICS HaXHM MEXKIYHApPOJHOM CHUCTEMbI, HANpPABICHHONW MPOTHB
POCCUHCKO-TIPUAHECTPOBCKOIO COK03a, KOTOPBIA BKiIo4aeT MonnoBy, crpanbl HATO u ctpansl
EC.
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Pepakuusi KypHaja COTPyAHH4YaeT ¢ aBTOPAaMU — MPeNnoAaBaTeJsiMd BY30B, HayYHbIMH
PadoOTHUKAMU, ACTUPAHTAMHU, IOKTOPAHTAMHU U COUCKATEJIAAMH yY4YeHbIX CTeNeHel

JKypHnan my6aukyeT MaTepHuajbl B pa3esiax:

Texnuueckne HAyKH: KJIacCHYeCKHEe HCCJIE0BAHUS M1 MHHOBALUH

Wudopmarnka, BEIUUCIUTENbHAS TEXHUKA U YIIPaBICHUE

TexHomorus NpoJJ0BOJIBCTBEHHBIX MPOYKTOB

JucKyccHOHHBbIE CTATHH

Kpartkue coobmenust

ITosuTHYecKne HAYKU

Ilonuronorus

MaTepI/Iaan B pEAAKIMIO XXYypHaJia IPUHUMAIOTCSI B COOTBETCTBUU C Tpe6OBaHI/I$[MI/I K Oq)OpMJ'[eHI/IIO n caadc
pyKoONUcel TMOCTOSIHHO W MYOJHMKYIOTCS TMOCJe 00s3aTelIbHOr0 BHYTPEHHErO pELEH3UPOBAHUS M PEIIeHUs
PEeNaKIMOHHOM KOJIJIETHH B IOPSIIKE OYEPETHOCTH MOCTYILICHUS ¢ YIETOM pyOpPHKaIK HOMEpa.

1. JIns onTUMU3aIMU PEAAKIIMOHHO-U3AATENbCKOM MTOATOTOBKH PelaKys MPUHIMAET OT aBTOPOB PYKOIHCH M
COMIYTCTBYIOLINE UM HeO6XO}]I/IMBIC JAOKYMCHTEI B CHC}Iy}OHICFI KOMIIJICKTAllUuU:

1.1. B neuaTHOM BapHaHTE:

OTneyaTaHHbIA IK3eMIIAP PYKONUCH

O0bem cratbu: 6-12 crpanun (opuruHanbHas craths), 15-20 crp. (0o030pHas crathsi), 2—3 cTp. KpaTtkoe
coobmenne. TpebGoBaHusi K KOMIIbIOTEpHOMY Habopy: ¢opmatr A4; xernp 12; mpudt TimesNewRoman;
MEXCTPOUHBINA HHTEpBa 1,15; HyMepalys CTpaHKIl BHU3Y 110 IEHTPY; MoJis Bce 2 ¢M; ab3alHblii orcty 1,25¢M.

Caenenusi 00 aBTope (Ha pyCCKOM M AHTJIHIICKOM SI3BIKAX)

CaezieHHs1 JIOJDKHBI BKJIIOYATh clienyronryto uHpopmanuioo: GUO (moaHOCThIO), ydeHasl CTENeHb, Y4eHOe
3BaHMeE, JOJDKHOCTh, MECTO | ajipec paboThI, aApec MIEKTPOHHON IOYTHI U TeIe(OHbI IS CBS3H.

1.2. Ha snexTpoHHOM HocuTelle B oTAenbHbIx (ainax (CD-DVD puck wnm ¢ueni-kapra): DIeKTPOHHBINA
BapHaHT PYKOIIUCH B TEKCTOBOM penakrope Word (HasBanue Qaiina: «®Damunus M.0. crates»); Csenenus o0
aBTope (Ha3Banue ¢aitna: «PamuusN.O. cBenenus o6 aBTope»).

1.3. OT3bIB HAyYHOT'O PYKOBOAUTENS (IJ1s1 ACTIUPAHTOB, a/ILIOHKTOB M COMcKaTeneil). [loamiuckiBaeTcss HayqHbIM
PYKOBOAMTENEM COOCTBEHHOPYYHO.

1.4. Peniensus crienuanicta B JIAHHOW HaydyHOUM cdepe, UMEIONIEro YUeHYIO CTeneHb. [loamuch perieH3eHTa
JIOJKHA OBITh 3aBepeHa COOTBETCTBYIOIIEH KaIPOBOI CTPYKTYpOH (pelieH3usl JOJKHA ObITh BHEIITHEH M0 OTHOIICHHIO
K Kadeape Win IpyroMy CTpyKTypHOMY TIOpa3AelIeHUI0, B KOTOPOM padoTaeT aBTop).

1.5. DkcnepTHOE 3aKitoYeHne (U1 TEXHIYECKUX HayK). Bo Bcex MHCTUTYTaxX CO3JaHbI 3KCIIEPTHBIE KOMUCCHH,
KOTOpBIE MOMUCHIBAIOT SKCIEPTHBIE 3aKIIOUEHHS O BO3SMOKHOCTH OITyOJIMKOBAaHHS CTAThbH B OTKPBITOM MEYaTH.

2. CTaTbs IOIDKHA COAEPIKATH CIECAYIOLIHE YIEMEHTH 0P OpMIICHHS:

naaeke YK (Ha pycckoM U aHTTTHICKOM SI3BIKaX);

(haMuIIHIo, UM, OTIECTBO aBTOPa (ABTOPOB) (MM M OTYECTBO MOTHOCTHIO) (HA PYCCKOM H aHTJIMHACKOM SI3BIKAX);

Ha3BaHUE; (Ha PYCCKOM U aHTJIMHCKOM SI3BIKaX);

MecTO paboThI aBTOpa (aBTOPOB) (B CKOOKAaX B IMEHUTEIHHOM Taieke) (Ha PYCCKOM U aHTJIMHCKOM SI3bIKax);

KpaTKyI0 aHHOTAITHIO COJep KaHUs pykomucu (3—4 CTpOYKH, HE TOIDKHBI TIOBTOPSITH Ha3BaHKE) (Ha PYCCKOM H
AHTIIMHACKOM S3BIKAX);

CIMCOK KITFOUEBBIX CJIOB MIIM CIIOBOCOYETaHMH (5—7) (Ha pycCKOM M aHTIUIICKOM SI3BIKAX);

B KOHIIE CTAaTBU pedepaT Ha aHIIIMICKOM SI3BIKE;

3. OdopmiieHre pUCYHKOB, HOPMYI U TAOIHIIL:

Pucynku u Ta0JMIBI BCTABISIIOTCS B TEKCTe B HY)XKHOe MecTo. CCBUIKM B TEKCTe Ha TaONWIBI M PUCYHKH
00s3aTeNbHBL. 32 KAYeCTBO PUCYHKOB U (OTOrpadmii peakiysi OTBETCTBEHHOCTH HE HECET.

3.1. Odopmiierne pucyHkoB (TpaduKoB, AuarpamMm):

BCE HA/IIHICH HA PUCYHKAX JOJKHBI YHTATHCS;

PUCYHKH JOJDKHBI OBITh O(OPMIICHBI C YyY4EeTOM OCOOCHHOCTH 4YepHO-Oenoi medaTH (peKOMEeHIyeTcs
WCIIONIb30BATh B KAYECTBE 3aJIMBKH Pa3lIMYHbIE BBl IITPUXOBKH U Y30pOB, B rpadUiKax pasIndHbIe BUJIBI JIMHUA —
ITyHKTHPHBIE, CIUIONIHBIC | T. 1., Pa3HOE 0(OPMIIEHHE TOUEK, IT0 KOTOPBIM CTPOHUTCS rpaiK — KPY)KOUKH, KBaJpaThI,
POMOBI, TPEYTOIBHUKH); IIBETHBIE U ITOJyTOHOBBIE PUCYHKH HCKIIIOYAIOTCS;
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PHCYHKH IOJDKHBI YHMTAThCS OTACNBHO OT TEKCTa, MOITOMY OCH JOJKHBI MMETh Ha3BaHHE M CIAWHHUIIBI
HU3MEpEHHS;

pucyHku HyMepyrotcs cHu3y (Pucynok 1 — HasBanwme) m BeImonHsIOTCS B TpaduueckoM pemakrope 10
KerjeMm (mpudrom).

3.2. Odopmnierne dopmyin: (GopMysabl BBITOIHAIOTCA B Iporpamme pemakrtop dopmyn MathType; 12
mpudTOM, BHIPABHHUBAIOTCS IO IIEHTPY, UX HOMEpA CTABATCS MPU MOMOIIM TaOylIaTOpa B KPYIIIBIX CKOOKax IO
IpaBOMY Kparlo.
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