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Annomauus
Cucmema obecneuenus uHgopMayUuoHHoU beszonachocmu 0bvexma
paccmampusaemcs  Kak — MHO2OKpumepuaivbhas — 3adaya  evlbopa.  Ananuzupyemcs
B6O03MONHCHOCMb NPUMEHEHUA Memoooe MHOZOKpumepuaﬂbHOZZ onmumuzayuu K
npoeKmupo6aHurO cucmembsbl 3aujunibl qubOKOMMJ/HMKdquHHOZO obwvexma. Hpedcmaeﬂenbz
Gopmanuzosannvie npoyedypovl peuieHus MHOSOKPUMEPUATbHOU 3a0ayu 8blO0pA;, NOKA3AHbL
ajleopummsl paciema u obocrosanus 6bl60pa.
KuawueBble cjioBa: HccleIOBaHUE OINEpalMil, TPUHATHE PEIICHUN, MHOTOATAITHAsS
3a/lada, Ka4€CTBO PCLICHUA.
Abstract
The system of ensuring the information security of an object is considered as a multi-
criteria task of choice. The possibility of applying multicriteria optimization methods to the
design of an infocommunication facility protection system is analyzed. Formalized procedures
for solving a multi-criteria selection problem are presented; algorithms for calculating and
justifying the choice are shown.
Key words: operations research, decision-making, multi-stage task, solution quality.

Introduction. The relevance and need to improve the design tools for information
security systems (ISS) are due to such factors as the involvement in info communication
processes of people who often have little understanding of the methods and principles of
information security and confidentiality; increasing the complexity of technological processes
associated with data processing; growth of volumes of the information which circulates at the
enterprises/organizations. The high level of digitalization of the processes of collecting,
processing, transmitting and storing information, the transition to electronic document
management systems, the introduction of automated systems for various purposes and degrees
of complexity makes the problem of information security relevant not only for specialists, but
for all participants in info communication processes.
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The development and implementation of modern systems for the integrated protection
of info communication objects should, a priori, be based on an analysis of objective data on
the degree of actual security of an object, determining the protection class, statistical data on
threats and attacks on the system, and assessing the possible consequences of unauthorized
access (UA) to information. The modern approach to the design of the information security
system is based on the use of typical and standard methods [1] that ensure security at the
hardware, software, physical and technical levels, which in itself increases the vulnerability of
the information security system.

An analysis of modern research into the problem of developing effective information
security systems suggests that most of the work is devoted to applied aspects of design: the
choice of protection tools, the assessment of the economic efficiency of the protection system,
etc.

Most research is focused on a specific subject area. So, the studies of Korobkin D.I.,
Popov A.D., Rogozin E.A., Khisamov F.G., Sherstobitov R.S. devoted to the design of means
of protection of automated systems [2-4].

The author seemed interested in the approach to modeling design processes, presented
by the team of authors Prokushev Ya.E.

In the work presented by a team of authors [5], the design of a protection system is
positioned as a complex task, the solution of which requires a systematic integrated approach
and the use of mathematical modeling methods.

Research on the possibilities of mathematical modeling in the development of ISS
today are, as a rule, of a highly specialized nature, focused on the economic and
organizational aspects of designing ISS or, as mentioned above, on the subject area to which
the object of protection belongs [6-8].

The idea of an integrated approach to the creation of 1SS was reflected in the works of
Glebova S.A., Konichenko A.V. Larionova I.P., Putilkina K.I., Khoreva P.B. Models based
on expert assessments and intelligent decision support systems are considered in the works of
Baranova E.M., Baranov A.N., Borzenkova S.Yu., Vitenburg E.A., Glushchenko I.S.,
Nikishova A.V.

It was practically not possible to find the results of studies published in the open press
on the application of criterion optimization to the problems of choosing the optimal structures
of the information security system. The concept of multi-criteria in adapting to the process of
designing the information security system in combination with other methods of operations
research will make it possible to make a quantitative justification of the decisions made and
determine the optimal alternative in the decision space.

The purpose of the article is to expand the understanding of the possibilities of
operations research as a science of quantitative justification of decisions made, to substantiate
the expediency of adapting multi-criteria choice algorithms to solving the problem of
designing information security systems.

Materials and Methods. Modeling of complex systems, as a process of building a
certain image of the object under study, can be performed using different methods. The choice
of method is determined by the purpose of modeling (cognitive or practice-oriented),
modeling tools (material, abstract), resources and research capabilities. The methods of
mathematical modeling that underlie operations research make it possible to build models of
various types, take into account uncertainty factors, the probabilistic nature of the behavior of
the object under study, etc. All of the above has become a decisive argument when choosing
methods for studying such a subject area as information security systems, the order of their
development.

The methodological basis for the study of the problem of choice in the development of
information security systems used the methods of control theory, decision theory, the theory
of multi-criteria optimization, the main provisions and principles of system analysis, for
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collecting and processing data, methods of expert assessments, probability theory and
methods of mathematical statistics were used.

Results and discussion. The choice and decision-making in solving complex
problems, which in essence is the modeling of a complex protection system for an info
communication object, is based on methods of multicriteria optimization. To form selection
algorithms under conditions of uncertainty, it is advisable, in the author's opinion, to classify
multicriteria tasks on three grounds: the number of objects, the degree of complexity, and the
result obtained.

According to the number of objects, multicriteria tasks (MCT) are proposed to be
divided into two classes: tasks with a finite number of objects (discrete) and with an infinite
number of objects (continuous); the degree of complexity of the task is determined by its
dimension (the number of criteria) and the presence of a relationship between the criteria; the
result can be obtained in the form of an ordered set, the most preferred alternative, an
alternative with a given degree of utility, and in the form of an alternative that is Pareto
optimal [9].

Assuming that the task of designing the information, security system is discrete, we
identify it as some object, a complex system that has a goal; tasks that need to be solved to
achieve the goal; system input, in this case these are potential threats and attacks; the output
of the system, that is, the measures that are taken to transform the input into an output in order
to achieve the goal; a system of restrictions and a complex of processes occurring in the
system. This is the set of parameters X 1, X 2, ..., X y whose optimal values are to be found.

To solve a discrete multi-criteria problem of designing the information security system
in such an interpretation, it is required to determine a set of criteria Ky, Ky, ...K (i =1..., m),
which are interconnected and which form a space of criteria; the domain of definition of the
parameters is given in the form of a system of constraints and an objective function
f1(X1,.,Xm);-; Kn=fm(X1,.,Xm)-

In the case when the criteria have a formal representation, their number and numerical
values are correctly defined, then it is legitimate to represent the discrete problem in matrix
form (Table 1), where the rows of the matrix are the number of analyzed objects, in this case,
information security systems, the columns are the criteria, according to which each object is
evaluated; at the intersection of rows and columns, the numerical values (characteristics) of
each object according to one or another criterion.

Table 1. Matrix representation of a discrete multicriteria problem

Criteria K1 K2 Km
Options

X1 X11 X 12 X1m
X2 x21 X22 X 2m
Xn X n1 X'n2 X nm

The practice of real design allows us to state that in most cases, customers of the
design system and the decision maker (DM) operate with poorly formalized criteria, which
poses a choice problem for the developers of the information security system: to use heuristic
methods that have a number of limitations and features to solve the ISS, or to apply classical
decision theory methods (convolution, binary relations, search for a guaranteed result, etc.).

Without dwelling in detail on the heuristic methods for solving the MCT design of the
information security system, we note two positions that are most important from the point of
view of the author: heuristics has serious limitations on the dimension of the space of criteria
and the space of alternatives. The assertion that a person is able to operate with a limited
number of categories in the decision-making process does not require special evidence. The
use of human-machine selection procedures is beyond the scope of this study and is not
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subject to discussion. The second, no less important factor that refutes the expediency of
using heuristic methods to solve the ISS of MCT design is the problem of adequate evaluation
of experts participating in the selection procedure, and the methodology for coordinating their
estimates.

Considering all of the above, we return to the classical methods of solving the ISS.
The system for ensuring the information security of an object is a complex set of tools and
methods of an organizational and technical nature, which implies the presence in the system
of means of anti-virus, network, cryptographic, software and hardware, and physical
protection of the object. The whole set of means of protection is formed into a certain system,
which must comply with the terms of reference.

In accordance with this approach, the solution space is formed:

A{A1l A2 A3 A4},

where Al - IPS with full protection; A2- ISS with controlled (programmable)
protection; A3 - ISS with encryption; A4 - complex ISS.

The selection procedure consists in finding an alternative that meets the requirements
of the decision maker, while it is proposed to accept the following statements as restrictions:

— for each alternative there is a utility function;
— the choice on the decision space is deterministic, that is, the alternative is
evaluated in its current state, without any attempts to predict and analyze history;

- the choice is made in terms of the integrity and completeness of information
about the proposed alternative.

The space of criteria is formed:

K {K1, K2, K3, K4, K5},

where K1 is the functionality of the ISS; K2 - reliability; K3-provided security level; K4 -
control flexibility; K5-cost.

A matrix model of the ISS is being built (Table 2), which contains the quantitative
characteristics of the possible options for the ISS and will become the basis for finding the
optimal alternative.

The estimates given in the table were made on a ten-point scale by a group of experts
using the method of active sociological testing of analysis and control [10].

Table 2. Quantitative characteristics of the solution space

Functionalit | Reliabil | security level bending - | stop bridge
y ity bone
ISS with full protection 6 7 4 2 5
ISS  with  controlled 5 7 8 3 6
protection
ISS with classification 4 6 8 5 7
Integrated ISS 8 3 6 4 9

Table 3 shows the rank matrix for the criteria space.
Table 3. Matrix of ranks for the space of criteria

Alternatives Criteria Total rank R
1
K1 K2 K3 K4 K5
Al 2 1 3 4 4 14
A2 3 1 1 3 3 eleven
A3 4 2 1 1 2 10
A4 1 3 2 2 1 9
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After constructing the matrix of ranks and determining the space of ranks R {R 1, R 2,
R 3, R 4}, it is possible to transform the MCT to a single-criteria problem; alternatives are
ordered in ascending order of rank; the alternative with the minimum rank value is considered
to be consistent. For the data used in tables 2 and 3, the rank space has the form R
{9,10,11,14}, it is advisable to give preference to alternative A4.

The transformation of the MCT to a single-objective problem can serve as an
additional tool for substantiating the choice on the solution space. As the main method, the
method of weight coefficients is proposed, the idea of which is that the criteria are given a
numerical value, reflecting its significance, weight in a given system for evaluating alternative
solutions. In the evaluation table of alternatives (table 4), the criteria are entered in
descending order of weight, for each alternative, the significance coefficient is calculated; for
each column is the sum; the alternative with the highest score is considered agreed.

Table 4. - Evaluation of alternatives by the method of weight coefficients

Criteria Weight Alternatives

Al A2 A3 A4
K2 1.0 7 7 6 3
K3 0.8 3,2 6.4 6.4 4.8
K1 0.7 4.2 3,5 2.8 5.6
K4 0.6 1.2 1.8 3 2,4
K5 0.5 25 3 3.5 4.5
Sum 18.1 21.7 21.7 20.3

Alternatives A2 and A3 are more preferred in a given space of alternatives.

The use of two selection algorithms in solving a multi-criteria problem gave
ambiguous results: when reducing the problem to a single-criteria one, preference was given
to the alternative A4 - “Complex ISS”; the method of weight coefficients determines A2 -
"ISS with controlled protection” and A3 - "ISS with encryption™ as optimal alternatives.
Obviously, such a discrepancy in choosing the optimal strategy is not fatal; the fact of
“disagreements” requires additional research of the solution space from the decision maker.
Research can be carried out in at least two directions: this ISS can be solved by other
methods: formal (pairwise comparison, ordering, Pareto optimization) and / or heuristic
(commission method, expert assessment method, morphological box method, etc.) The second
direction of research should be aimed at proving the reliability of input data for calculations
and eliminating both direct errors and incorrect processing of data received from experts.

The choice of the optimal solution is an iterative process, at each iteration it is
necessary to establish a correspondence between the system of preferences declared at the
beginning of the procedure with those claims that exist at a particular stage of the choice.
Formal methods based on the criteria-based approach to substantiate the decisions made make
it possible to keep the system of preferences unchanged at all stages of the justification of the
choice.

Conclusions. ISS design is a complex, semi-structured process in which there are
connections and relationships between objects and subjects of design. The presence in the
system of links that are not determined by quantitative characteristics poses a difficult task for
the decision maker to choose. You can optimize the selection process by introducing
restrictions on the number of alternatives offered for comparison; on the number of criteria for
evaluating alternatives. The formalized methods of choice justification discussed above
operate with specific categories, require correct quantitative determination of input data,
which is some limitation on their use for the study of complex systems. Positioning the
problem of modeling the information security system as a multicriteria problem, for which the
initial data were obtained by heuristic methods, expands the possibilities of operations
research and provides the decision maker with an effective tool for justifying the choice.
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Annomauus

Paccmampusaromess  pacnpedenennvie  cucmemvl  ynpaeienus, — obaaoarowjue
B03MOJNCHOCIBIO USMEHAMb NAPAMEMPbl PACNPEOeNeHHO20 Pe2yamopa 8 3d8UCUMOCHU OMm
UsMeHeHUus. napamempos pacnpeoeienno2o oovekma. Ilo xapaxmepy, paccmampusaemvle
aoanmueHvle CUCMeMbl OMHOCAMCA K 2pynne camoHacmpausaiowuxcia. B cmamove
paccmampusaemcs npoyedypa Cunme3a a0anmueHo20 pacnpeoeientHo2o pe2yiamopd.

KiroueBble  cjioBa:  pachnpesc/iCcHHbIE ~ CHCTEMBI,  CaMOHACTPAaMBAIOIIHECS
pacrpeielieHHbIE PETYJISITOPBI, MPOSKTUPOBAHUE AN TUBHBIX PACIIPEACIICHHBIX CHCTEM.

Abstract

Distributed control systems are considered that have the ability to change the
parameters of a distributed controller depending on changes in the parameters of a
distributed object. By nature, the considered adaptive systems belong to the group of self-
adjusting systems. The article considers the procedure for the synthesis of an adaptive
distributed controller.

Key words: distributed systems, self-tuning distributed regulators, design of adaptive
distributed systems.

[Iponeccrl, mpoTekawIKe B OKpYXKarolled Hac cpene, MPOTEKAlT HE TOJIbKO BO
BpPEMEHU, HO M B IMPOCTPAHCTBE. MaTeMaTH4YEeCKHE MOJIETTU pPacCMaTPUBAEMBIX IPOIIECCOB
ONUCHIBAIOTCSA YPAaBHEHUSMH B YACTHBIX MPOU3BOJHBIX U COOTBETCTBYIOIIMMHU ITPAaHUYHBIMU U
HaYaJIbHBIMA  yClIOBUSIMH. CUTHaJIBI BXOJla M BBIXOJA paccMaTPUBAEMBIX IPOIIECCOB
(pacmpeneieHHbIX 00BEKTOB) U3MEHSIOTCS HE TOJIBKO BO BPEMEHH, HO U B MPOCTPAHCTBE.
Pa3Butne cucTteMHOro aHajgM3a pacHpeleNIeHHBIX MPOIECCOB, OCYIIECTBISETCA C
CEMUJIECATHIX TOAOB Mpouuioro Beka. Ilpu 3TOM, OCHOBHOE BHHMaHUE YAENSIETCS
WCCJICIOBAHUIO JTMHEHHBIX pacripeaesieHHbIX cuctem [1-4]. Crnegyer OTMETHTB, YTO MHOTHE,
MPaKTUYECKH BaXKHBIE MPOILIECCHl OIMUCHIBAIOTCS YPABHEHUSMH B YACTHBIX MPOU3BOIHBIX,
COJIepXKAIlMMH  HEJIWHEWHBIE  mapaMeTpel. B kauecTBe  mpumepa  pacCMOTPUM
MaTEeMaTUYECKYI0 MOJIENIb TEIUIOBOIO MpoIlecca B HArpeBaTeNbHOM KaMmepe, MaTeMaTUYecKas
MOJIETh KOTOPOH 3a/1aHa B BUJIE:
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T (xy.z7) 0°T(X,V,2,7) N O°T(X,Y,2,7) .\ O°T(X,V,2,7)
o x> oy? oz°

O<x<X., O0<y<Y,, O0<z<Z,.
I'panuunvie u  HauanbHvie  YCIO6UA

T(0,y,2,7)=T(x0,2,7)=T(X,,y,2,7)=T(x,¥,,2,7)=0, (1)
2-0T(x,y,Z, 7)oz =U(x,y,7)

aT(x,y,0,7)
01

I'me: T(x,y,z,z)— ®asosad mnepemeHnas (TremmeparypHoe monae); X, Y, Z, —

=0, T(x,y,2,0)=0.

POCTPAHCTBEHHBIC KOOPJIUHATHI, a — 3aJaHHBIA KO3(D(HUIIMEHT TemIepaTypornpoBOIHOCTH;
XL, Y1, ZL —3a1aHHbIe 3Ha4eHUS; A — KOO (UUMEHT TEMIONPOBOIHOCTH, T-BpeMs; U (X, Y, 7)—
BXOJIHO€E BO3JEHCTBHUE; T(X,y,Z*,T) — ¢yHKIUS BeIxoAa ( . 3aJlaHHOE 3HAYECHUE (0<Z*<ZL)).

Ha puc. 1. moka3ansl rpaduku U3MEHEHUS 3HAUCHUH MTapaMeTPOB paccMaTprUBaeMOTo
oObekTa @ U A (17151 BO3yXa) B 3aBUCUMOCTH OT TeMmIieparypsl [5].
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Pucynok 1 — I'padukn n3MeHeHus napaMeTpoB, a U A

[TockoybKy mapameTphl, @ U A 3aBUCAT OT (a30BOM mepeMeHHo# (cM. rpaduku puc. 1), To
00BeKT (1) MokeT ObITh OTHECEH K KJIacCy HEJIIMHEHWHBIX pachpe/leleHHbIX 00beKToB. Illomoxum,
4TO B KaMepe OCYILECTBJIAETCS TEXHOJOIMYECKHH Tpolecc TepMHUecKoi o00paboTkH,
Temrieparypa kotoporo usmensercst ot 200 g0 800 °C.

B T1abn. 1 nmpuBeneHbl COOTBETCTBYIOIME 3HAUYEHHUS HW3MEHEHHMS IapaMeTpoB
paccmaTpuBaeMoro mpoiecca [5]
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Tabauua 1 — 3MeHeHne napamMeTpoB paccMaTPHBAeMOro npoiecca

T, °C 200 400 600 800
i 1 2 3 4
ai , M°/c 0,00 0,00 0,00 0.00
00514 0093 01383 01888
Ais 0,03 0,05 0,06 0,07
Bt/(m-rpan) 93 21 22 1

Annpokcumayus napamempos mooenu oovekma.

B paccmarpuBaeMoM ciydae amnmpoKCHMAIMIO IapaMeTpoB o0OBeKTa Oyaem
OCYIIECTBIISITh C TMOMOIIBIO JIMHEHHBIX (yHKUMA. B pesynbrare BBIYMCICHUN MOJIYyYEHBI
CJICAYIOIINE alPOKCUMUPYIOMINE (HyHKINU:

a=0.00000023-T+0.0000056;  2=0.00005283-T+0.02873333

B Tabn. 2 npuBeneHBI BHIYMCICHHBIE 3HAUCHUS APOKCUMUPOBAHHBIX (PYHKIIHNA TIPH

3aJJaHHBIX 3HAYCHUSIX TeMIIepaTyphl.

Tabéauna 2 — 3HaueHUs] ANMPOKCHMHAPOBAHHBIX PYHKIUI

T, °C 200 400 600 800
a,M/c 0.00 0.00 0.00 0.00
00514 009720 01430 01888
A, 0.03 0.04 0.06 0.07
Br/(M Tpam) 930 986667 043333 10

['eomeTrpuueckue pazMepsl kamepbl 3azanbl B Buzae: X =Im.; Y =0.8m.; Z;=0.32m.;
2'=0,1765.
B coorBercTBUM ¢ rpaHMYHBIMH YCIOBUSAMHM oObekTa (1), mpocTpaHCTBEHHbIE
MOJIbI BXOJJHOTO Bo3zeicTBus [4,5] MOryT ObITh COPMUPOBAHBI B BHIIE:

U(x,Y,7) = ZAW(T)-Sin(z//H X)-sin@, -y), 0<x<X_ 0<y<Y,,
ny=1

- 2, -2
y,=m-nl Xy w,=mylY, G, =y, +y, .

Memooduxa onpedenenus napamempos annpoKCUMUpPyOUUX 36eHbes, pacnadaemcs Ha
crnedyrowue smanot [6-8]:

1. Beibepem Be pOCTPaHCTBEHHBIE MOIBIL, AJII KOTOPBIX OMPEACTUM 3HAUCHHUS

O0600111eHHON KOOPIUHATHI:

G11=(m1/1)*+ (1-1/0.8)*=25.29086; G33=(n-3/1)*+ (n-3/0.8)*=227.617751 .

2. OmnpenenuM CTaTHYECKHE W JIMHAMHYECKHE XapaKTEPUCTHKUA OOBEKTa, IS
Pa3TUYHBIX 3HAUCHHUI TapaMeTpoB mpoiiecca (cM. tabi. 1).

Bruta cocraBiieHa AMCKpETHAs MOJENbh PAaCCMaTPUBAEMOTO OOBEKTa, MPU ATOM

YHUCIO TOYEK JUCKPETU3alUU M0 KOOpAMHATaM Obulo BbIOpaHO: X—16; y—16; z—30.
[Tomarast: @;=0,0000514; 1;=0,0393, no pe3yapTaTamM MOJICITHPOBAHKS TOCTPOSHBI TPaduKH,
MIPUBEICHHBIE Ha pHC. 2, pHC. 3.
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+ 0 ]
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Pucynok 3. I'paduxu nepexogubix npoueccoB 1s Gs;

I'paduku peakiyn 00beKTa Ha TapMOHHUYECKOE BXOHOE BO3JIEHCTBHE:

U(x,y,7)=A-sin(y, - x)-sin(y; - y) -sin(w- ),
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npuBeneHsl Ha puc.4 (0=0.01 1/c.). Beruucnum 3HaueHue casura mo ¢dase GyHKIUN BbIX01a
OTHOCHUTEJBHO BXOJHOTO BO3AEHCTBHS (A, i) (CM. puc.4):

Ag1; = —2-m-3.316/10.47 = —1.989975

. o0=0.01 1/c.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

BxogHoe Bo3OeHicTBHE

W,

BpeMsa MuH.

Oyurma Buxoga C

—————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

---------------------------------------------------------------------------------------------------------------------------------------------------

10 20 30 40 50 IBpE:Mﬂ MHH .
Pucynok 4. Peaknus o6beKTa Ha rapMOHUYECKOe BX0/IHOe Bo3aeiicTBue Gy

3. Onpenenum napaMmeTpbl aMpPOKCUMHUPYIOLIETO 3BEHA.
B paccmarpuBaemom ciydae OyjeM MCIOIb30BaTh 3B€HO Bua [4]:

K, S % :
W,, () =——-expl-p, Mz} B, ;= 2 *On | mr=luni=1234

nyl

MeTtoauka omnpeselcHUs MapaMeTpOB pacCMaTpHBAacMOro 3BeHa mpuBeneHa B [4] u
pacnazaeTcs Ha CJIEIYIOLINE ITalbl:

1. Onpenenum 3Hauenus Kij m Az; muisi paccMaTpUBAaEMOTO aIMMPOKCHMUPYIOIIETO 3BEHA.
[pupaBHuBas CtaTnveckue KodhuueHT ycunenus 3sena (2), npu (5=0) , K cTaTHYECKUM
KO3 (UIIMEeHTaM YCUJIEHHUS 10 BbIOpaHHBIM MPOCTPAHCTBEHHBIM MOJaM, MOJIYYUM CHCTEMY
ypaBHEHUU 1uisl onpeaenienus 3HaueHuit Ki u Az; :

Ky = K exp(— P Az )’ Pri= ((31,1)0'5
P

K3zi = A -exp(— P33 AZ )’ P33z = (G3,3)O'5,
P33
G1,1=25.29086, G33=227.617751
[ToncraBisiss B MONy4eHHYIO cUcTeMy ypaBHeHUil 3HaueHus Kii1, Kzz1 (cm.
puc.2, puc.3) u pemas nonyuum: Ki= 34.0456, Az;=0.153193
2. Tomaras B (2) s=jo (®=0.01), 3amumieM COOTHOIICHHUE JJIs ONpeACIICHUS
(a3pl aNMPOKCUMUPYIOLIETO 3BeHa (2):

¢ = —Az; - Im(py ;) —arctan(w/(a; - (Gy 1))

BeruucinMm 3HaueHWe mapamerpa di, IS KOTOPOTO BBIMOJHSETCS YCIOBHE (=
A@1.1,1 . Ilo pesynabpraram BerunciaeHuit noxydeno: a;= 0.0000614.
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3. Ilepenatounas Qyukmus anmpokcumupyromero 3seHa (W,j) , 3amucaHHas c
UCII0JIb30BanreM 00001eHH0M koopauHatsl [3,4] (mpu T=200 °C., i=1), umeer Bux:

34.0456 .
:Bl (G’ S)

s %
W,1(G,s) = exp(— B, (G,s)-0.153193), 5, (G,s) = (M 4 Gj ,
' ©)

Gl,l < G < o0,

Amnanoruynsie rpaduku ObLUTH MOJTYYEHBI U JJIS1 OCTAIBHBIX MTApaMeTPOB 00beKTa (cM. Tab:1.3)
¥l OIIPE/ICIICHbI 3HAUYCHHUSI 1aPaMETPOB allPOKCUMUPYIOMINX HYHKIIUI

Tabéanna 3.
T, °C 200 400 600 800
i 1 2 3 4
ai, MZ/C.(CM.pI/IC.l) 0.0000514 0.000093 0.0001383 0.0001888
i, BT/(M-Tpa). 0.0393 0.0521 0.0622 0.071
Pe3y.HBTaTBI MO[[GJII/IpOBaHI/IFI
K1 3.13325 2.364494 1.980565 1.735087
K3si 0.22372 0.168756 0.14135 0.1238339
A@11i -1.988 -1.6929 -1.4324 -1.3211
[TapameTpsl aIPOKCUMUPYIOLIEH MOENN
K. 34.0456 25.697975 21.52568 18.85746
i
AZ; 0.153193 0.153236 0.15324 0.15324
a; 0.0000614 0.0000901 0.000130 0.0001541

HcxonHble JaHHBIE U PE3YJIbTAThI BBIUMCIICHU N

3anuiem nepeaatoyHble GyHKIINH alMpPOKCUMHUPYIONINX 3BEHbEB JIJIS Pa3TUYHBIX 3HAUCHU N
T:

T=400 °C.
25.697975 S %
W ,(G,s)=——-expl— £, (G,s)-0.153236); G,s)=s|————+G| ,G,,<G<wm.
12069 - B0 (-, (6.9-0159230) (6.9~ e+ GG
T=600 °C.
21.52568 S %
W . (G,Ss)=——— -expl— $2(G,s)-0.15324 ) G,S)=s| ——+G| ,G,,<G<
.3(G,s) 5:(G.9) p( p3(G,s) ) p3(G,s) (0.000130 j 11 o0
(4)
T=800 °C.
18.85746 S %
W ,(G,s)=———-expl- $,(G,s)-0.15324); G,sS)=s| ———+G| ,G,;<G<w,
14(G,) 5.G.5) p(-=B4(G.s) b Bu(G.s) (0.0001541 j 11 o0

IIpoueaypa cuHTe3a AIANITHBHOTO PacHpeleIeHHOT0 PeryJisiTopa pacnaaaercs Ha
cjae1yIoLue 3Tanbl:
1. Boibop cmpykmypul pacnpedeneHHo2o pe2yisamopa.
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B nureparype omnmcaHa METOAMKA CHHTE3a  PaACHpEleNIEHHOIO  PeryisiTopa,
pean3yIoNIero MpoNopLHOHANIbHO-UHTETpalbHO-TUGDepeHIINaTbHBIN 3aKOH  YIpaBJIeHUs
[3,4] u npuBOIUTCS pElICHUE MHOKECTBA TEXHUYCCKHX 3a/1a4.

[lepenaTounas GyHKIUS pacCMaTPUBAEMOT0 PETYJISITOpPa 3alUChIBACTCS B BHIE:

W(x,y,s) = E; - Mot 1 oge,p M2zt 1 ogo),
1 2
ny ny n, n,
(5)
+E,- n4__l_i.v2
Ny Ny

Ine: E, , ny (n=1,2,4)-napamerpsl, 3Ha4eHUs] KOTOPBIX ONPEAEIAIOTCS B IPOLECCE
CUHTE3a.

[Ipn pemieHHH NTPAKTHYECKUX 3a7ad TMOJIYYEHO, UYTO KOIDPUIMEHT yCUIICHUS
perynaropa, B TOYKAaX Ieperuda, Mpu yBEIWYCHUHM 3HAYCHUS OOOOIICHHON KOOPJAMHATHI,
BO3pacTaer. ITO MPUBOAMUT K U3MEHEHHUIO aMIUIMTYAHBIX XapaKTePUCTHK PacCHpeeIeHHOTO
perynsiTopa B OKPECTHOCTSX ToueK meperuda (cM. puc.5) M OKa3blBae€T BIMSHUE Ha

JAUHAMHUYCCKUC XaPAKTCPUCTUKHU ITPOLCCCA PETYIUPOBAHUA IO paCCMAaTpUBACMbIM MOJaM.
L=201g/W(Gjw)/

lg (w)

lg(eoy) lg(ws)
lg(wy)

PucyHnok 5. U3MeHeHHe aMIIMTYIHBIX XaPAKTEPUCTHK B OKPECTHOCTAX TOYEK Neperuda

3anuieM  nepenaTouyHyr  (QYHKIHIO  MOJM(MUIMPOBAHHOTO  pacHpereseHHOTO
PETYISITOpa, PEaATH3YIOIIETO MPOTOPIHOHATBHO-UHTETPATBHO- Au(GEepeHINATbHBIA 3aKOH
yIpaBIeHUS B BUJIE:

n, -1 — n, —
Wm(X,y,S):El‘ n———-VZ . 1+E2' n———-VZ S+E4' n———-VZ y

(6)
rae: E, , n, (n=1,2,4)-mapameTpsl, 3Ha4€HHUs KOTOPBIX ONPENEIAIOTCS B IpOLECcCe
CUHTE3a.

Ha puc.6 mnpuBeneHsl aMIUTUTYAHBIE XapaKTEPUCTHKA B OKPECTHOCTSIX TOYEK
neperudba MoauduIMpoBaHHOTO perynsTopa (6). Xapakrep H3MEHEHHs] aMILTUTYIHBIX
XapaKTepUCTHKU B TOUKax reperuda, Mpu yBeJIWYEHUH 3HAUEHUS 000O0IIEHHON KOOpANHATHI,
HE MEHSETCA.

B paccmarpuBaemoM ciydae BBHIOEpPEM CTPYKTYPY aJalNTHBHOTO PETYISATOpPA B BHJIE
(6).

L=20 lg/W(G jo)/

lg (w)

1€{wy)  12(c03)
lg(wy)

PucyHok 6. AMILINTYIHBIE XapAKTEPHCTHKH B OKPECTHOCTSIX TOYEK Nepernda
MOAM(QUIIMPOBAHHOI0 PeryJaTopa
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2. Memoouka cunmesa MoOUGUYUPOBAHHBIX Pe2yIamMOopPOs.

Ilocmanoska 3adauu: Al CUCTEMBI YIPAaBICHUS OOBEKTOM, MepelaTOYHble (PyHKITUH
KOTOpPOTO0 TIO BBIOpAaHHBIM NPOCTPAaHCTBEHHBIM MojaMm 3amanel B Buue (3),(4) ,
CHUHTE3MPOBATh MOAU(PUIINPOBAHHBIE PACTIPE/ICIICHHBIC PETYIIATOPHI:

Ny —1_ 1

Wm,i(X1 y,s): By n—-V2
Li 1i
(7)
n,: —1 ng: —1
|1+ Ey; - Z'__L.vz S+ Ey; - “"__L.vz L i=1234.
Ny Ny Ny j Ngj

(Tme: Eyi, Ny (=1,2,4) (i=1,2,3,4) mapameTpsl, 3Ha4YCHHUsI KOTOPBIX ONPEACISAIOTCS B
MPOIIECCEe CHUHTE3a, C UCIOIh30BAHUEM 3HAUYCHUH, MPUBEICHHBIX B Ta01.2.)

[lpy >TOM Ha 3amackl YCTOMYMBOCTHM PAa30MKHYTOW CHUCTEMBI M Ha IapaMeTp
HAJIOKCHBI OTPAHUYCHHUS:

3amac ycroitanBocty o paze —A@; = 7/4 ; spayenne mapamerpa A =Ig(30) .

[lepenatounast GyHKIMS MOIU(PUIMPOBAHHOTO pacmpeeseHHoro peryisropa (7),
C MCIIOJIb30BaHUEM 0000IIeHHON KoopauHaThl G, MOXKeT OBITh 3amrcaHa B BUIC:

n.—1
Wm,i(G1S):E1,i' l'l—"'i'G
r-ll,i rll,i
n, —1 n, —1
J1+E,, - M2 1 g s+E,, - M2 1 i=12,34.
’ n2,i nZ.i , n4,i n4,i

PaccMOTpEM ~ METOAMKY CHHTE3a MOAW(PHUIMPOBAHHOIO  PACIPEAEIICHHOTO
perymstopa (i=1), KoTopasi COCTOUT M3 CJACIYIONIUX STAIOB:
2.1. Tonaras, 4to (a30BbIii CIABHUI, BHOCUMBIN B CHCTEMY PETYJISATOPOM PABEH HYJIIO,
OIPEJICITUM YKEJIACMbIC TOUKH CPe3a MOYJISl PA30MKHYTON CUCTEMBI:

%
34.0456 _ ~ s
6.9 -exp (- ,(G,s)-0.153193); 5,(G,s) = (—0.0000614 + Gj , ®)
G, <G <o,

MO0 JIBYyM NPOCTPAaHCTBEHHBIM MojaM BXoaHoro BozneicTBus (G=G;1=25.29086;
G=G33=227.617751). IloacraBnss B (8) S=jo u mpeoOpa3ys, MPUAEM K CIEAYIOLIEMY
pe3yIIbTaTy:

—m+Apy =-arctg(ImW, (G, jw))/Re(W,; (G, jo))) . 9)

Pemas ypaBHeHue (9) YUCICHHBIM METOAOM, JUIsl BBIOPAHHBIX TPOCTPAHCTBEHHBIX MO
(G11 m G33), *xenaeMble TOUYKH cpe3a MOIYJsl pa3oOMKHYTOW cuctembl: m11= 0.01523 m33=
0.02768.

2.2.  OrmpenmeneHne  MapaMeTpoOB  MPOCTPAHCTBEHHO—YCHIIUTEILHOTO  3BEHA
MON(HUIUPOBAHHOTO PACHIPEICICHHOTO PEryIsTOpa.

[MoxcraBisis ®= ©1,1 , ®= ®33 B COOTHOIICHHE:

M(G, jo) = (IMW,4(G, j)))* + (Re(W,, (G, jw)))*)°°,

ONpeNneuM  3HAueHWsl  MOJyJIsi  OOBEKTa  yIpaBleHHWsl Ui BBIOPAHHBIX
npoctpadcTBeHHBIX MOI (Gp1, Gsz). ITocKONBKY 11, 33 SIBIAIOTCS YacTOTaMH Cpe3a
MOJYJISl Pa30MKHYTOW CHCTEMBI, TO KO3(D(DUIIMEHThI YCHIICHHUS PEryyiiTopa B OTHX TOYKax
pPaBHBI:

Wa,l(Gls) =

M, =(M (Gl,1’ ja)l,l))il’ Mss =(M (63,3’ jws,s))il
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Omnpenenenue napaMeTpoB NPOCTPAHCTBEHHO-YCUIUTEILHOTO 3BeHa (Nq U Ey)

Wl(G,s)=E1,1~[ : +n—~G}
11 11

6y,H€M OCYHECTBIIATh, UCXOO U3 YCIIOBHA:

M. —E Ny —1 N Gy
11 =E11 — b
Nia Nyq
(10)
M 33~ El,ll: -
N1 Ny

(mpu 3TOM Ha 3HaveHHe Np 1 HAKJIAAbIBACTCS OrpaHudeHue Ny 1>1 [4] )
[MoacraBisiss  BBIYMCIACHHBIE 3HAueHHS Mjp1,M33,Gi1,G33 1 pemas MONy4eHHYO

cucremy (10), mpuaem K ciemyromemy pe3yibrary: N1=34.562029, E;=1.64061
2.3. Omnpenenenue napaMeTpoB pacipeeICHHOro 3BeHa BUJIA:

n,p-1 1 ng,-1 1
Wdil(G,s):{l+E2‘l-|: - +—-G:|-5+E4yl-{ +n—-Gﬂ. (11)

21 N1 Ngq 41

[Monaras S=jo, ompenaenuM ammutyaayto (M) u  dasoByro (@) dYacToTHBIC
XapaKTepucTHKY 3BeHa (11):

M(G,a))z [KZ,I(G) @ K4,1(G)J 1|
w
Kzl(G)' o’ - K41(G)
G,w)=arct ’ ’
0(G, w)=arctg - | (12)
n,—-1 1 ]
Ki1(G)=E o] ->—+—G/|, (j=24).
Nj1 Nj1
MI/IHI/IMaJ'IBHOe 3HAUCHHUC MO,Z[y.]'IH, paBHOG CAUHUIIC, 6YJICT HpI/I
Kz,l(G)'wz - K4,1(G): 0. (13)
ITpeobpasyem (13), momyuum:
l9(?) = 19(K4,1(G)) ~19(K,,(G)) .
%0054
ng, —1 1 n,, —1 1
Ig(?) =1g(Eqy | —2—+-—"-G )~ Ig(Eyy - | =——+—G )| (14)
Ny Ny N1 N1

VYpauenune (14) onuceiBaer nuHuio mneperuda 3BeHa (11) (pacmpeneneHHoro
perynsaropa). [logcrasnss B (14): ®11, G11; w33, G11 monmyunm:

na,—1 1 n,,-1 1
|9(w121):|9(E4,1'{ 22 +_Glli|)_|g(E2,1'|: 2 +n—G11}), (15)
21

41 Nag 21
ng—-1 1 n;-1 1
19(w33) =19(Ey; - S+ —Gyy )—19(Ez; - = —Gs3)) . (16)
41 N1 2.1 N2
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Berunras u3 (16) ypaBaenue(15), u npeoOpasys, HOTyduM:

Ny, —1+G n,, —1+G
Ig(a?) = 1gE 22 —1g( A, A0 =22 17)
Ng1 —1+Gyy Ny1 —1+Gyy ZE]

Ecmu B (17) A®>1, TO mON0OXKUM Ny =00, TOTZIAa Ng1 OMPENENSIETCS U3 COOTHOIICHUS:

Ng1= > : (18)
Aw* -1

[IPY 3TOM Ha U3MEHEHHE 3HaUCHHUE Ny 1 HaoXKeHO [3,4] orpanuyenue: Ng1>1.

OmpeieiiM B3aMMOCBS3b ITapaMETPOB pacCMaTPHUBAEMBIX 3BEHBEB C MmapamMeTpoM A (B
paccmarpuBaemom cirydae A =Ig(30)) (cm. puc. 7)

-1
19(031) = 19((en1-10)?) = IgQ(E,, -{”2‘ +nien}»,
21 21

2 AN2 n,-1 1 (19)
19(w3,) = 19((0,,/107)7) =19(E4; -| — +—Gy; |)-
41 41
L=20lg(M)

e
v
s

N lg(oo_u)/ 2005 / dex

N
2006 / oer S~

1
/ lg(w)

-m/2

Pucynok 7. BausiHue napamMerpa A Ha 4acTOTHbIe XapakTepucTuku 3BeHa W 1(G1,5=jw)

N
le(w, ) | g,y | lew)
| | P
o A(G) 1 AGy } /2
[ I
| 1
| I

[Tonaras nz1=co, mepBoe U BTopoe ypaBHeHUs (19) mpeobpa3yroTcs K BUAY:
lg((c0y -10%)?) =19/ E,; ), — E, =1/(10* - 0,1)?; (20)

g, -1 1 (w,,/10%)2
AN2 41 11
19((w,,/10%)°) =1g(Ey,; - + Gy ), —>E4 =
Ngq 41 g -1 1 :
( + Gyy)
Ng1 Ny

(21)

[ToncraBmsis ucxoansle nanueie 1 1= 0.01523 G;1=25.29086, ;3= 0.02768,
G33=227.617751, A=Ig(30) B (17), (18), (20), (21), momyurm:

N21= o0, Ep 1= 4.790245, n, 1= 63.555858, E, 1= 0.000367.

Ha puc. 8 npuBeaeHb! 4aCTOTHBIE XapaKTEPUCTUKH.
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Gii

201g ((Wn1/) 06.

o] 3 2 -1 0 lg(w)

© pao.
(=1

-4 -3 =2 -1 0 lg(w)
Pucynok 8. HacToTHbIE XapaKTePUCTHKH W, (G, s = jo).

3. Ananuz ycmouuusocmu 3aMKHYMOU CUCTEMbL.

PasomkHyTas cucremMa COCTOMT M3 MomuduimposanHoro perymsropa W, ,(G,s)n

obObekra. [lomaras S=j®, MOJACTAaBIAsA BBIYMCICHHBIC IaHHBIC B IEpeAaTOYHbIC (DYHKIIUH
00BEKTa M PETYNIATOPA, M HCIONB3Yys METOIUKY, MPUBEIACHHYIO B [3,4], ompenenum JIWHUU
cpe3a monyns u ¢aszpl pa3oMKHYTON cuctembl. [lo pe3ynpraTaM BBIYHUCICHUI MOCTPOEHBI
rpaduKy, JIMHUK cpe3a MOy U (da3bl pAa30MKHYTON pactpeeeHHON cucTeMbl (cM. puc. 9).
B cootBercTBUU Cc kputepuem yctonumBoctu HaiikBucrta [3,4], 3aMKHyTas cucrema OyneT

yYCTOWYMBA.

0.14+
0.12 1
0.1 -

0.08 -
0.06
0.04 | :
0.02 | ; :
0 i ‘
2 . 3 12(G)

PucyHok 9. AHa/IM3 yCTOMYHMBOCTH 3AMKHYTO# CHCTEMbI
Ucnons3yss mnpuBEeNeHHYIO BBIIIE METOAMKY CHHTE3a MOAUGPUIHUPOBAHHBIX
perynaropoB, ObUIM OMpeAeNeHbl MapaMeTpbl MOIU(MUIIMPOBAHHOTO PACHpPEIEICHHOTO
perymnstopa Juisi 0ObEKTOB, NepenaToyHble (YHKIUU KOTOPHIX OMHCHIBAIOTCA B BUIE (4).
[TapameTpbl CHHTE3UPOBAHHBIX paclpeAeNIeHHBIX PEryIsITOPOB MpUBEACHBI B Ta01.4. PacueTsl
MOKAa3bIBAIOT, UTO pacCMaTpUBaeMble MapaMmeTpsrl Ny j, Nz, N, TPU U3MEHEHUU TEMIIEPATYPHI
(T), meHsarOTCS HecyllecTBeHHO. BriOepeM 3HadeHHs 3TUX MapameTpoB B Bujae: Npi=34.53,

Ny =0, n4,i=63.51

) 1/cex.

Ta6auuna 4. - [lapameTpsl pacnpeaeeHHBIX PeryJsiTOpoB

T, °C 200 400 600 800

i 1 2 3 4
Ny,i 34.562029 34.521211 34.5530 34.540068
Eui 1.640613 2.171255 2.593938 2.959822
No; 0 0 0 0
Ea,i 4.790245 2.226338 1.068975 0.761033
Na,i 63.555858 63.445382 | 63.534742 63.502757
E4; 0.000367 0.000538 0.000777 0.000921

Ha puc.10 npusenens! rpadpuku uameHenus napamerpon: Eq i, Eoj, Eai .
B pesynbraTe annpoxcumanyu rpadguxos (cM. puc.10), ObLIH MOTYUYEHBI CIETYIONINE
byHKIMN:
E1(T)=1.20087667 +0.00219868 T;
Eo(T)= 8.84455130 -exp(-0.0030661-T); (22)
E4(T)=0.00018233 +0.00000092 -T .
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T T
200 400 600
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0.0003
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Pucynoxk 10. I'paduku u3MeHeHHs1 IapaMeTPOB paclpele/IeHHOI0 peryJasropa

[epenarounasi GyHKIHMS aJaTHBHOTO PacHpeIeIeHHOro peryistopa (7) MOXeT ObITh
<72]-
vz}}

3amnyrcaHa B BUJC.

W&%M%am[

-|:1+E2(T)-S+E4(T)-|:

34.53-1 1
34.53  34.53
63.51-1 1
6351  63.51

(23)

Mooenuposanue padomul 3aMKHYMOU CUCMEMbL YRPAGICHUS
Matematuueckas MoJie’b OOBEKThI YIIPABICHHUS, C yYETOM alllIPOKCUMALIUN
napameTpoB, MOXKET OBITh MIPE/ICTABIICHA B BUJIC:

oT(x,y,2,71)
or

_a(r).[

ox>

ayZ

O<x<X_ ,0<y<Y_ 0<z<Z,

T'panuynsie

u HA4dalbHble

ycuosus .

T(0,y,2,7)=T(x0,2,7)=T(X_,y,2,7)=T(x,¥,,z,7)=0,
A-0T(x,y,Z,,7)l 6z =U(x,y,7)

A(T) =0.00005283-T +0.02873333,

T (x,y,0,7)

=0, T(xy,2,0)=0.

0%T(x,y,2,7) N 0T (x,y,2,7) N °T(x,Y,2, r)]

(24)

T
800 T °C

B mpaktuyeckux ciyyasix, JUisi BBIYHCIECHUS TApaMeTPOB alMMPOKCUMHUPYIOMNX (YHKIUI
oobekta (a(T), MT)) u mapameTpoB perynasiTopa, UCHOIb3YIOT U3MEPEHHUs TEMIEpaTyphl B

BBIODaHHOW  TOUKe,

Hanpumep T=T(x

y*,Z*,r) (X*,y*,Z*—BaI[aHHLIe

paccMaTpuBaeMoOM cydae X =0.4375Mm., y*20.3 5M., 2 =0.1765M.,

a(T)=0.00000023- T(x ",y ,z ,t) +0.0000056; A(T)=0.00005283- T(x ,y ,z ,t) +0.02873333

CtpyKTypHas cxema CUCTEMbI YIpaBJIeHUs IpUBeIeHa Ha puc. 11.

Bxopnuoe

BO3MCiiCTBHE O .
T(xy.z*) X

3HaA4YCHMUA.

BoK BEIMHCTSHHA
MapamMeTpos PeryaaTopa o %
Ey(T)= 1.20087667 +0.00219868 T ); Thy" 2%
Eo(T)- 884455130 ~exp(-0.0030661-T);
E«(T)- 0.00018233 +0.00000092 T .
¥r.on
PacrnipeqienTeHHEIIl peryaaTop
3453 -1 1 )
E (r)-{ - V. -
' 3453 3453 | OOBeKT
63511 1 YTIPaBIEHH
1+ E(T) s+ Ef(T)- | 22 - v!?
- 63 .51 63 .51
I(x.y.z%1)

Pucynok 11. CTpykTypHasi cxemMa aIaliTUBHOI pacnpe/ie/ieHHO# cCUCTeMbl YIIPABJIEHUsI

26
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o pe3ynbraTam MOAEIMPOBAHUS 3aMKHYTOM CUCTEMBI YIIPaBJIEHUS IOCTPOEHBI rpaduKu
NIEPEXOIHBIX IIPOLIECCOB, IPUBEIECHHBIE Ha puc.12.

Ln
(=]
(=}

o
© 240 {
P @ 400
3 180 2
> = 300
=3 2"
w1204 < 2001
= '
wy
@ 00 < 100|
< A S
‘E’ 0 W: H H H H H H H H H H H H H H H H H = 0 d - - - - - ; - - - - - : : : . : : .
0 4 8 12 16 20 24 28 32 BpemsMun 0 1 8 12 16 20 24 28 32 Bpema mumH.
& L
2 600 | o 800 |
8 600 2
S, = 600}
il 400 o
- S 4001~
@ 200 =
o
;_;; = 200
SO 5 S S A s B B S 0PSO S S S O O O O S O
0 4 8 12 16 20 24 28 32 Bpewms MuH. 0 4 8§ 12 16 20 24 28 32 Bpemia MHH.

Pucynoxk 12. I'paduxy nepexogHbIX Npoueccos

3akiouenue. Kak mokaspiBaioT rpaduku puc. 12, CHHTE3UPOBAHHBIA PETyIATOP
JO0CTaTO4HO 3((PEKTUBHO YHpaBIsET paccMaTpUBAaEMbIM IIPOLIECCOM, HPU H3MEHEHHUHU
¢da30BOi EpeMEHHOM B OOJIBIIOM AHMANa3oHe Temreparyp. Mcmonb3ys npuBeACHHYIO BBIIIE
METOAMKY, MOXET OBbITh CHHTE3UPOBAH paclpe/eleHHbI aJanTUBHBIA pPEryisaTop s
CHCTEMBI YIPABJICHUS MPOIECCOM, IMapaMeTpbl KOTOPOTO H3MEHSIOTCS, NpPU W3MEHEHHU
(ha30BoOI MepeMeHHO.
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KJIACCUPUKALINAA 3AJAY TPYIIIIOBO
POBOTOTEXHUKH JJI51 METOJOB PA3JEJIEHUASA
TPYJIA

CLASSIFICATION OF TASKS FOR GROUP
ROBOTICS FOR METHODS LABOR DIVISION
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Annomauus

B nacmoswee epems unmeHCUSHO pPA36UBAIOMCA MEXHOIO0SUU U MeMmOO0I02UYeCKUe
acnekmul Ynpaeienus spynnamvu Myaibmupooomu3upoeanHvlx cucmemam. s noIHOYEHHO20
npUMeHenUus O0eyeHMpaiu308anHblX 2pynn pobomoe mpebyemcsa peuieHue HeCKOIbKUX
KIACCO8 3a0ay, 0OUH U3 KOMOPbIX U36ECMEH KAK pacnpeoenenue 3a0a4 6 2pynne pooomos uiu
pazoenenue mpyoa. Aneopummel pazoeneHus mpyoa MHO2000pa3Hbl U UCHONL3VIOM 8 C8Oell
OCHOBE WUPOKULL CNEeKMp MaAmemMamudyeckux Mmemooos, OAHHOMY B0ONPOCY NOCEAULEHO
MHOJICECB0 HAYUHBIX pabom. [{na cucmemamuzayuu Memooo8 pacnpeoeieHuss 3a0ay 6
O0aHHOU pabome NpPoOBedeH aHalu3 U KIACCUpUKayus pewaemvix 3a0ad Oas 2pynnosou
pobomomexnuku. B npoyecce uzyuenus numepamypul no 0aHHOMY ONPOCY Dbl NOLYYEH Ny
3a0au, Komopvle pewiarom me, ulu uHvle Memoobvl. B pezyromame aumepamypro2o ob3opa
npeonazaemcs gederue Kiaccupukayuu 3a0ay no NpUHAKY CneyupuKku ux blnoJHeHUs.

KutoueBble cjioBa: MylnbTHPOOOTH3MPOBAHHBIE CHUCTEMBI, KJIacCHU(pUKalusg 3ajad,
rpymnnoBas poOOTOTEXHMKA, pacIpeeseHue 3ajiay, pa3JeleHle Tpyaa.

®unancupoBanue: Pabora BeIMosHeHa npu (UHAHCOBOM TOJIEPKKE TpaHTa
[Tpesunenra Poccuiickoit denepanyu a1 MOJIOABIX Y4eHBIX — KaHauaatoB Hayk (Ne MK-
300.2022.4 Pa3paboTka METO/IOB M aJTOPUTMOB JJIsi CUCTeMbI ynpasieHus: poem BIIUIA npu
BBITTOJIHEHUH I'€TEPOreHHBIX 3a/1a4)

Abstract

At present, technologies and methodological aspects of managing groups of
multirobotized systems intensively developed. The full application of decentralized groups of
robots requires the solution of several classes of problems, one of which known as the
distribution of tasks in a group of robots or the division of labor. Algorithms for the division
of labor are diverse and based on a wide range of mathematical methods, many scientific
works are devoted to this issue. To systematize the methods of task distribution, this paper
analyzes and classifies the tasks to solve for group robotics. In the process of studying the
literature on this issue, a pool of tasks obtained that solve certain methods. As a result of the
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literature review, it is proposed to introduce a classification of tasks based on the specifics of
their implementation.

Key words: multirobotic systems, task classification, swarm robotics, task allocation,
labor division.

Funding: The work was carried out with the financial support of the grant of the
President of the Russian Federation for young scientists — candidates of Sciences (No. MK-
300.2022.4 Development of methods and algorithms for the UAV swarm control system
when performing heterogeneous tasks)

Beenenue

HHTEeHCHUBHOE pa3BUTHE TEXHOJIOTHI pa3paboTKu poOOTOTEXHHUUYECKUX KOMILIEKCOB U
MHUKPORJIEKTPOHUKH TPHUBEIO K MHHUATIOPU3ALUU POOOTOB M BO3MOXKHOCTU HCIOJIB30BATH
TpYyMIbI MYJIbTHPOOOTH3UPOBAHHBIX CHUCTEM (MPC). ITon IPYIIOn
MyIbTUPOOOTH3HpOBaHHBIX cucteM (MPC) B craThe TIOHMMAaeTCss TOMOTCHHAs WU
reTeporeHHasl rpymnmna MOOWJIBHBIX POOOTHU3MPOBAHHBIX AareHTOB C JELEHTPaIN30BaHHON
CUCTEMOM YIIpaBJIEHUsI JUIsI COBMECTHOI'O BBIIOJHEHUS TJI00albHOM II€JIEBOM 3ahauu.
[IpeumymiecTBaMu MX NPUMEHEHHS SIBISETCS BBICOKAash MOOWIBHOCTh, HU3Kas CTOMMOCTh
00CITy>)KMBaHUs1, BO3MOXXHOCTh BBITIOJIHEHUSI MHOXKECTBA 3aj1a4 [1].

Hns sddextuBHoro ¢yuknuonuposanus rpynna MPC pomkHa cOOTBETCTBOBATH
CBOWCTBAM MacIITaOMpOBaHUs (aJanTalii K U3MEHEHUIO KOJMYECTBA areHTOB B IpoIecce
BBIMIOJTHEHHS 3a7]ad), KOMMYHUKAlUM (OpraHU3alMd CBS3M MEXKIy areHTaMH BHYTPH
IpyNIbl), KOOpAUHAIMHU (COIVIACOBAHHOCTU JEWCTBUH BO BpPEMEHU U IPOCTPAHCTBE) U
Koormepanuu (KOJJISKTUBHOM TPUHATUU pelmieHuil) areHtoB [2]. JlocTH)keHHE aHHBIX
CBOMCTB B TIpyNnoBOH pOOOTOTEXHHKE IO3BOJIUT MPUMEHSTH IPYIMIbI POOOTOB B CaMbIX
pa3IMYHBIX OTpacisX HapoAHOro xo3siictBa. lllupoko pa3zpaboTaHHBIE METOJBI AJISi CUCTEM
ynpasinenuss rpynnamu MPC Ha TekymeM Jrtane pa3BUTHS IO3BOJISIOT  CO3/1aBaTh
9KCIIEPUMEHTANIbHBIE CTPYKTYPBI AJIsi OTPAOOTKM 3a/1ay TPYMIOBOi poboToTexHUKuU. ['pyma
OecniIOTHBIX JieTatenbHbIX anmnapatoB (BIIJIA) seisercs yactHbIM ciaydaeM rpymmnsl MPC u
UMEeT CBOIO crenuduKy, KOTOpas 3aKII4aeTcs B HCIOJIb30BAHUM areHTOB TPYMIbl B
BO3/yLLIHOM IIPOCTPAHCTBE.

Marematnueckue  mozenu  rpynmnel  MPC  0OBIYHO — SIBISIIOTCS  CJIOXKHO
dbopManu3yeMbIMH, MO3TOMY NIpPOBEpPKAa M ONTHUMM3ALMS MOJENEH YIpaBJIEHUS areHTaMu
3arpyaHuTenbHa. OTCYTCTBHE METONOB IEpexoja OT IOBEACHMsS KOHKPETHOIO areHra K
MOBE/ICHNIO BCEW TIpyNIbl HE MO3BOJIAET MOCTPOUTH AP(PEKTUBHYIO CUCTEMY YIPABICHUS
rpynnamMua  po6otoB [3]. B cBA3M ¢ 3TUM mosABIsSETCS OrpoMHAas oO0nacTh 3ajxad s
ynpasnenus rpynnamu MPC. OnHa 13 3THX 3a7a4 IMPOKO U3BECTHA KaK 3ajaya pa3zesieHue
TpyZa (pacnpeneieHue 3a1ad, 3aa4a O Ha3HAYCHUSX ).

Pemenue 3anaun pasgeneHus Tpyaa akTyalbHO M IPH Mcnosib3oBaHuu rpynn BITJTA.
OcHoBHBIMU 3agauamu, pemaemMbiMu BIIJIA, saBnsioTcs: 0030p M pas3Benka TEPPUTOPHIA,
OoOHapyXeHHE ONacHbIX OOBEKTOB WJIM MECT BO3HHUKHOBEHMSI UPE3BBIYAMHBIX CUTYalUH,
MOHUTOPHHT COCTOSIHMSI Pa3IUYHBIX OOBEKTOB, KapTOrpaupoBaHUS MECTHOCTH, IOHUCK
noctpafaBmux v T.1. Mcnonb3oBanue BIIJIA 1o3BosileT BBINOJIHATH MHOXKECTBEHHBIE
TOMOTE€HHBIE M TE€TEPOreHHBIE 337aud, B TOM YHUCJIE INPU 3HAYUTEIBHOM IPEBBIIICHUU
KOJIMYECTBA 3a7a4 Ha/l KOJMYECTBOM areHTOB.

OcHoBHas npo0iiema pacrpesieleHus 331a4 ¢ Y4eTOM I'eTepOreHHBIX ClIeUaTn3aIii
3aJa4 M areHTOB 3aKitoyaeTcsi B HeoOxomumoctu nepedbopa NP pemieHuil Tuma: areHt —

(n-k)'k?’
KOJIMYCCTBO 3aJa4d U k xonuuecTBO T'py1ii, Ha KOTOPBIC pa361/1Ba10Tc51 3aga4u. MaKCI/IMYM

3aga4u. HpO6JICMa 3aKJIFOYAETCS B CJI0KHOCTHU BBIYMCICHUS COUETaHUM CTII( = rae n —

o n v
TaKOH (byHKI_[I/II/I AOCTUTACTCA ITpU k= [E] Ecnmu Y4C€CTh, UTO KOMIIBIOTCP 06nanaeT qJaCTOTOH

1 GHz — »To 1000000000 repir, 4T0 WIASHTHYHO OJHOMY MHJUIMAPIY OTEpAIMid B CEKYHIY,
TO, K MpUMEpY, A BBIUYMCIEHUS coueTaHui 36 3amau ansg 18 rpymm B XyauieM ciydae
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nonanoburcs Cse = 9075135300 neiicTBuil u ~ 9 ceKyH; BbIUMCIIEHMI, 11 codeTanuii 40
3agad s 20 rpynn ~138 cexyH.

3aBUCHMOCTh MEXAy BpPEMEHEM BBIYHMCICHHS M KOJIWYECTBOM XapaKTEPUCTUK X
BBIPAYKAETCSI CIEAYIOIIUM COOTHOILICHUEM:

No\F
£e107= <——<—>> '

rzae t —oOiee BpeMs BeluuciaeHuid, N — o011ee KOJIU4ecTBO 3ajad.
Pacnipenenenue 3anau mexnay arentamu rpynnsl BIIJIA win arentamu rpynnst MPC
ABJISICTCA aKTyaJ bHOH 3a/1auell cpean uccieoBaTenei.

AHaJN3 HAYYHBIX UCCJIEAOBAHMI M0 TeMe (MaTepuaJbl U METO/AbI)

Amnanuz pabotsl [4] TO3BOJISIET TOBOPUTH O OOJIBIIIOM MHOTOOOpPA3uu TEOPETHUECKUX
METOJIOB pEIlIeHUs 3aJaui pa3AelieHus Tpyaa, 0COOEHHO MPHU PaBHOM KOJIMYECTBE areHTOB U
3aga4d. Ilo mnomyaspHOCTM MOXHO BBIJECJINUTH 3BPUCTHYECKHE alrOpuUTMBbl [5; 6],
aHaIUTHYEeCKUEe anroputMbl [7-10], mopenu peiHOYHOW H3KOHOMUKK [11-13], meToawb
NOTEHUUaNbHBIX ToJieH [14; 15], BeposATHOCTHBIE U ciay4aiiHble anroputMsl [16; 17], MeTobl
HAa OCHOBE MAaIIMHHOTO OOY4YeHHS U HCKYCCTBEHHBIX HEHpOHHBIX cereil [18; 19], merombl
HeyeTkou Jioruku [20; 21], MypaBbuHBIE aNTOpUTMBI [22-27], METOABl AMHAMUYECKOTO H
[IEJIOYMCICHHOTO TporpaMMupoBanus [28-30], reHeTndeckue anroputmsl [31-33], Omokyeitn
U oOnauynble BbaucieHus [34; 35], cMemanHble anropuTMbl [36], onTHMH3aNUs POSi YACTHIL
[37; 38] u np.

Oco0eHHO cilelyeT BBIICIUTh paboThl TAKMX aBTOPOB, Kak V. Kumar [3; 16; 39; 40],
Kanses N.A., Kanyctsn C.I'. [1], [Tuxonos B.X. [4], K. Sycara [13; 41; 42], A. Lanzon [43;
44], Dylan A. Shell [8; 45; 46], M. Egerstedt [9;10], M. Otte [32; 47], S. L. Smith [6; 48; 49],
M. Overmars [50-51], Steven M. LaValle and J. Yu [30; 52-54], A. Tsourdos [17; 55-57],
Jonathan P. How [58-62], S. Hutchinson [10; 52; 63], S. Rathinam [64], Marco Dorigo [19;
25-27; 65-70] u ap.

Henocrarounocts enuHOW Kiaccu(UKauy 3a/1ad MO MPHU3HAKAM HMX TOBEICHUS HE
MO3BOJIET B MOJHOU Mepe CUCTeMaTU3UpOBaTh JaHHbIE B METOAAX pacipeneieHus 3aaad. B
paborax [1-4; 71;72].

B pabotax oreyecTBeHHBIX yueHbIX [1; 2; 4] nmpencTaBieHa HEKOTOpasi TAKCOHOMUS U
ITOPUTMBI pacripesenieHus 3aaad. bonbiioil Bkiax B pa3BUTHE OTEYECTBEHHBIX METOJIOB
pacripesiesieHus 3ajjad B rpynmnax poOoToB BHECIH paboThl 1-pa TexH. Hayk Kanyctsa C.I'. B
pabote [1] mpencraBieHbl aAITOPUTMBI paclpeeNieHus 3a1a4d, KOTOpble CIIOCOOHBI HaXOUTh
peleHue:

—  JUIsl TOMOT€HHOM TPyl pOOOTOB M TOMOT€HHBIX 3ajau IPU PaBHOM KOJIMYECTBE
areHToB U 3a7ay;

— N8 TeTepOreHHOM TIpymmbel poOOTOB M TeTepOreHHOM 3ajad IMpH PaBHOM
KOJIMYECTBE areHTOB U 33]1a4;

—  IIpU NPEBBIIIEHNUN KOJIMYECTBA 3a/1a4 HaJl KOJIMYECTBOM areHTOB;

—  TIpH NPEBBILIEHUU KOJIMYECTBA ar€HTOB HAaJ| KOJIMYECTBOM 3a/1a4;

— TIpd BO3MOXKHOCTU BBIIOJIHEHHSA 33aJa4d  €AMHOBPEMEHHO HECKOJBKHMH
poboTamu;

—  IIpU U3MEHEHUH KOJMYeCTBa POOOTOB B MPOIECCE BBHIOJHEHUS 3aa4;

— B YCJIOBHUSIX NPOTHUBOJACHCTBYIOIIECH OKPYKAIOIIEH CPEIIbI;

— € y4YyeToM  KJacTepu3alli  areHTOB [0  TEePPUTOPUAIBHOMY  WJIH
(GyHKIIMOHAIBLHOMY NPU3HAKY.

B pabGore [4] pacmpeneneHue 3amad MexAy poOOTaMH MPEACTABICHO TEPMUHOM
nenepacnpezenenue. [IpuBeaeHsl HEKOTOpble LenepacnpesiesieHuss B rpymnmne po6otos. B
pabore  OTMEuYeHO, YTO OOJIBIIMHCTBO  METOAOB  pacmpeieieHus  3aad WM
Henepacnpe/iesieHus: MpeAHa3HaueHbl JJIi paBHOTO KOJIMYECTBA areHToB U 3aaad. [lpu stom

Bbinyck 1, 2023 31

1)



CoBpemenHas Hayka ¥ nHHOBarmu Nel (41), 2023

MPUCYTCTBYET OMKUCAHUE METOJIOB LieJIepaclpeIeliCHUsI B HEACTEPMUHUPOBAHHON U YaCTUYHO
JIETEpPMUHUPOBAHHOU OKpyXkaroiieil cpene. [loBegeHueckue moaxojpl, onvcaHHbie B [73],
MO3BOJIAIOT O0ECIIEUNBATH YIPABICHUE TPYIION pPOOOTOB B JMHAMHYECKH W3MEHSIOIIUXCS
cpenax. Co3nanue Koorepauuii poOOTOB BHYTPU TPYIIBI MO TUIY «BEAYIIHI-BEIOMBI»
MOXeT 3>(PQEeKTHBHO pelmarh 3ajady YIpaBICHUs IepeMelnieHneM pobotos. [IpuBomurcs
omHMcaHue ajaropuTMma [5], Korja mosie 3ama4 CHIIbHO pa3psbkeHo. B pabote [74] mpuBeneHo
ONMCAHNUE METO/A paclpeleieHusl 3a1ay s rereporenHoi rpynmnsl BIIJIA B quHamuueckux
U HEONPEJENICHHBIX Cpelax B peajbHOM MaciiTabe BpeMeHH. VMITepallMOHHBIM anroputm
pactpenenenuss meneil [4] B yCIOBUSX HEONPEICICHHOCTH IO3BOJIIET OO0CCIICUUTh
BO3MOYKHOCTh BHOCHUTH KPHUTEPHH, KOTOPBIE OMPENEIAIOT OIEHKY 3amadd. B pabore [75]
3a7la4ya TPYIIIOBOIO YIPABIECHUS PEATU3ZYETCSI C YYETOM JKEJIAeMOW CTPYKTYpPbl CTpOS
poOOTOB.

B paborax 3apyOeXHBIX aBTOPOB BCTPEYAIOTCS 3JEMEHTHI CHCTEMAaTH3allMH THIIOB
3a/a4 JUIsi METOAOB pa3jeneHus Tpynaa. Tak B padote [71] onucana crnenuduka 3amad, s
BBITIOJTHEHHSI KOTOPBIX TpeOyeTCs OJIMH MIIM HECKOJIBLKO POOOTOB, KaK B CIy4yae TOMOTCHHBIX
areHTOB, TaK W B ClIy4ae TeTepOreHHbIX. B pabore [77] moaTBep)kaaeTcss TAKCOHOMUS pabOThI
[71]: omHO3ama4HBIe ¥ MHOT033JauHbIe POOOTHI; 3a/a4U C OJHUM POOOTOM M HECKOJIHKUMH
poOoTaMu; a Tak’kKe MTHOBEHHOE M PacHIMPEHHOE 110 BpeMEeHU Ha3HaueHue. [Ipu MrHOBeHHOM
Ha3HAYeHUH PoOOTHI HE IUIAHUPYIOT OYAYILIUE pacHpeesIeHNs U 3aHUMAIOTCS TOJIBKO OJIHOM
3aJaueii, KOTOPYIO OHHU BBIMIOJHSAIOT B JAHHBI MOMEHT WJIHM 32 KOTOPYIO OHU MPETEHAYIOT.
[Ipu murensHOM 3alaHUM POOOTHI UMEIOT OoJibllie MH(POPMAIMKM U MOTYT pa3padbarbiBaTh
JOJITOCPOYHBIE TUIaHBI, BKIIIOYAIOIIUE TTOCIeI0BATEIbHOCTH 3a/1a4.

Chien, Barrett, Estlin and Rabideau [72] mpemrararoT KiacCH(pHKAIMIO 3a1a4 10
OpUOpUTETaM WX BhIMONHEHUA. [IpennaraeMblil ciieHapuil TeopeTHUeCKH OOOCHOBaH Ha
IpUMepe CUMYJISILIMM IIyTH NEepEMELIEHHs TPyl MapcoxooB. B pabdote [78] npeacraBineH
METOJl pa3felieHus] TpyJa Ha OCHOBE HCIOJIb30BaHUs TEXHOJOTHMH OnokyeiH. B paspese
JAHHOW pPa0OTHl HMHTEPECHBIM INPEJCTABIISAETCS BONPOC O PELICHUM HECKOJIbKUX 3a1ay
rpynnoii MPC onnoBpemenno. B pabdote [79] ynomunaercs takconomust B. P. Gerkey u M.
J. Mataric [71], mpu stom B paborax [80-82] TaKCOHOMHS PACIIUPSETCS W BBOIUTCS
OTpaHHYEHUSI Ha BpeMs IUIAHUPOBAHHE 3aJa4, OTPAHUYECHUS TMPUOPUTETOB 3adad U
BpEMEHHBIE PAMKH 3a/1a4.

B pabGore [83] paccmaTpuBaeTcs CMeIIaHHAs apxXUTEKTypa 3ajay, Korjaa
JETEPMUHUPOBAHA TOJIBKO YacTh 3aJad, a OCTaJbHbIE 3aJa4d MOTYT OBbITb OOHApPY>KEHbI
TOJILKO B TPOLIECCE BHITIOJHEHUS, HA MPUMeEpe CIydyallHOro OOHApYKEHHs YelIOBEKa B 30HE
noxapa. B cratee [84] pemiaercs rpymnma TeTEpOreHHBIX 3adad, OJHAKO MX crenuduka
3aKJIIOYAETCs B TOM, YTO B OJHOM TOYKE MOXKET HaXOOUTHCSA Cpa3y HECKOJIBKO 3ahad, IpH
3TOM IOCJIEJIOBATEIBHOCTh UX BBINOJIHEHUS CTpOro ymopsjaoueHa. Ha mpumepe mpoBeneHus
pa3BeIKM M HAHECEHUs TOUYEYHOrO pakeTHOro ynapa. [lpuyem pernieHue O BBITOTHEHUH
BTOpPOW 3aJaud TPUHUMAETCA B 3aBHCHUMOCTH OT TIOJYYCHHBIX JaHHBIX. BBomurtcs
3aBUCHMOCTH 3aJada-noja3anada. B pabore [85] paccMmarpuBaeTcs 3a1aua pa3ieieHus Tpyaa
JUTsl HaOJIIO/IEHUS 32 MTOJIBUKHBIMU 3a/1ad4aMU B PEXKHUME CJIe1I0BaHUS 32 O0BEKTOM.

B cratee [86] paccMarpuBaeTrcs METOJA paclpeiesieHdus 3aJad B, B KOTOPOM
IPUOPUTET OTAAETCS TEM 3ajadaM, KOTOpble SBISAIOTCA 0o0Jieeé CPOYHBIMHU, C YYETOM
pa3IMYHBIX MOPOTOBBIX 3HAYEHHH OOJKEeTa U CTOXACTUYECKUX 3aTpaT Ha 3aja4yu. B pabore
[87] pactipenenenne 3amay B rpynmne MPC ocymiecTBisieTcsl ¢ y4eTOM HaW4us MPETSTCTBUI
B I0JI€ 3a/a4.

[To nccnenoBaHHBIM UCTOYHMKAM MPEIaracTcsl BBECTU KJIACCHU(UKALMIO 3a/ad JUIs
TPYNIOBOH pOOOTOTEXHUKHU.

Knaccupukauus 3aga4 no reme uccjiel0BaHUs

[Ipennaraercs BBeCTH CIEAYIONIYI) HAYadbHYIO KIACCH(UKAIMIO 3aJad U arcHTOB,
KoTopasi OyZleT NOMOJHATHCS Hay4YHbIM cooOmiecTBOM. JaHHas kiaccuguKkainys OCHOBaHA Ha
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aHaJIM3e PACCMOTPEHHOUN IUTEpaTyphl MO MPUMEHEHHIO METOJOB pAacIpelelieHHs 3aaad B
rpynmax MPC u takconomun MPC (puc.1)

Kiaccupukanus 3axay rpynnoBoi podoToTeXHUMKH AJIs1 METOAOB pa3JeieHus Tpyaa
y
\ 2 v A 4
Ilo Ty areHTOB U KOJIMYECTBY QTP anas IMo mosmo 32124 ¥ COOTHOIIEHHUTO
0a3 BeLIETA 3aa4 K areHTaMm
Ilo mamuuuio OpensTCTBUH B
Mo Tumy arexroB Mo ogHOpOIHOCTH 337124 P onas P
—»>{® TOMOreHHbIE —»{® TOMOreHHbIE > .
e 0e3 mpensITCcTBAN
® TeTCpPOrcHHBIC ® TeTepOrcHHBIE
®  C TIPENATCTBUSAMU
IMo KONMYECTBY areHTOB IMo o6Hapy)eHHIO 33139 Io  coornomenmio 3anad K
—»le  (ukcupoBaHHOE e  JETEpPMUHHPOBAHHBIE e JACICET OB
e IIEpEMEHHOE ®  HEJIETEPMHHMPOBAHHBIE M AR OJIHIC CTBO
e areHTOB OoJbLIE 32124
> e 3amau4 HE3HAYMTEIBHO
ITo B3aUMOAEHCTBUIO areHToB i et OOIIbIITE YEM aTeHTOB
® KOJUICKTUBHOE  IPUHSATHE . ¢ KOJIMICCTBO 3a1a4
pelenuit g~ OB 3HAYMTENTBHO — TPEBHIIAET
e CaMOOpraHM3aIys RS BEENITICCKIS KOJIMYECTBO ar¢HTOB
ITo KOJIMYECTBY CTaHIUH N .
GA3MPOBAHMS AreHTOB O BaXXHOCTH 3alaq IlIo cocTosiHUIO OKpYyXaroriei
—> > ® C KpUTCpHEM BOKHOCTH Cpesl:
=, CTaRT e 0e3 KpuTepus BaXXHOCTU :
® HECKOJBKO CTAHIIHI puTep ® OKpyxawomas cpena HE
L, BpakaeOHa
®  OKpyXKaromas cpena
Ilo cpoky nelictBus 3a1au IIPOTHBOACHUCTBYIOIIAS
> e OeccpouHble ® OKpyXaromias cpema He
e  (UKCUPOBAHHEIC ACTCPMHUHHUPOBAHA
Ilo B3aMMOJICH CTBHIO c
areHTaMH

® JIOCTAaTOYHO OJHOI'O areHTa

e  HeoOXOAMMO HECKOJIBKO
areHToB

®  KOJIMYECTBO areHToB
BIIUSET Ha CKOPOCTh
BBITIOJIHEHHS 3324k

IIo BO3MOXXHOCTM YaCTHYHOI'O
BBITTOJIHCHUS 33724

e 1pH MPHOCTAHOBKE
HCTIOJTHEHHS 3ajada
BBIIIOJIHEHA YaCTUYHO

—»le 1pHU IIPUOCTAHOBKE
HCTIONTHEHHS 3ajada
oOHYyIIseTCS

e 1pu HPHOCTAHOBKE
UCTIOJIHEHHsT  3ajada  He
UCHOJIHEHA

Pucynok 1. Knaccudukanus 3aaa4 rpynmnoBoii po60TOTEXHUKH JIJIsl METOIOB pa3iesieHust
Tpyaa

[Ipennaraemas kiaccuuKkanus MIOMOKET UCCIIEAOBATEISIM B CUCTEMATHU3AIMY 3HAHUH
0 CYILECTBYIOIIMX MeToJax pacrpenenenus 3agad B rpynnmax MPC. [lanee B pabote
npUBOIUTCS  O00OOIIEHHAass MareMaTHYecKas IIOCTaHOBKA paclpeneieHus 3aiad |
npejiaraeTcs Kiaccu(ukanus BhIMOIHAEMBbIX 3a1a4 11 rpynn MPC.

O000ménnas MmaTeMaTH4ecKasi IOCTAHOBKA 32/1a4H 110 Pa3JeJIeHHIO TPYAa
Ilycth wWMeeTcs m areHTOB @; MHOXecTBa A, 3amady ¢; MHOXecTBa ( W U

XapakTepucTuk k; mMHoxectBa K. Kaxnpii arent mHoxectBa A obnamaer He Gomee X
xapaktepuctukamu MHoxectBa K. Kaxnmas 3agaua mHoxkectBa M obOiamaer He Gonee Y
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XapakTepucTuKkamMu MHokecTBa K Pacmpenenenue 3amad 3akiio4yaeTcs B BBITOJHEHUU
KaXbIM areHTOM @; HEKOTOPOro KOJMYECTBA 3a1a4 (;, YYMTHIBAs HAJIWYUE y areHra a;,
COOTBETCTBYIOIMX XAPAKTEPUCTUK 3214 1M; TaKUM 00pa3oM, YTOObI ObLIM BBIIOIHEHBI BCE
3aJaud MHOXecTBa () 3a BpeMs ¢ MpU HaJMYMU Yy areHTOB HEKOTOPOTO IHEPreTHUYecKOro
NOTEHIMAA €;.

CxeMaTHYeCKH T0JIe 3a/1a4 BBITJISIUT CIIEAYIOIUM 00pa3oM (puc. 2).

Cranmnus AreHTsl rereporeHHoi rpynnst MPC | 7
6a3upoBaHus A o o 4 Jloxanbueie
areHTOB A 3a71a9u

ITose 3amag o ‘
® 0 O

(@) D
. © :
I'no6anbHas ¢ © Q

3aJava
®
O @ .O ®

O.O‘. o

QQ@ O

o OO

Pucynok 2. Cxema BXOJHBIX JaHHBIX /IJIsl pacnpeaeiaeHus 3aga4 B rpynne MPC

MaremaThueckd IIOCTAHOBKY 3a/ladd NPEACTaBUM B CIEYyIOIIEM Buie. MHOXKECTBO
areHToB a; rpynnsl MPC o6o3HaueHo kak A = [ay; Ay; ... ; Qg5 ... Ay
a; = [x;; yi; 25 €], (2)
A€ Xi; Vi Zi — TEKylIHMe KOopauHaThl areHta a; rpymmsl MPC; e; — sHepreTudeckuit
NOTEHLIMAN areHTa d;.
MuoskecTBO 3ana4 q; rnobanbHol 3anaun Q = [qq; Gy -5 qj; -+ m] TIPENCTABIECHBI
KaK:
i =Xy 25 ¢, ©)
TI€ X;j; Vj; Zj— KOOPJMHATHI 3a/1a4M; €; — SHEPTeTHIECKHUH 3arac 3a/1a4u.
MHO)KGCTBO XapaKTEePUCTHUK 3a/1a4 k]- npejcraBieno Kak K = [kq; ky; .. kg].
@yHKIHS €;; COOTBETCTBYET YHEPreTUUECKUM 3aTpaTaM arcHTa @; Ha MepeMeIlCHHe
JI0 3314 .
MuoxectBo B = [by; by; ...; by; ... by] cTanumii 6asuposanus arentos rpynmsl MPC,
I7ie p — HOMep CTaHIMU 0a3upoBaHM; U — KOJMYECTBO cTaHIMH (u = 1), XapakTepu3yeMbIX
KOOpJAMHATAMH:
by = [xp; 3 2. (4)
PesynbTaTrom paboThl MeTONa pacmpeneseHus 3ajad sBiseTcs oTtoOpaxeHue R,
CTaBslllee B COOTBETCTBUE KaXIOMy areHty a; rpynmsl MPC yHukanbHyro 3amady q; € Q,
BO3BpaTa Ha 06a3y b, € B, unu 3aa4y oxujanus @:
R:A-> QUBU Q. (5)
I'moGanbhas 3amaya Q cuuTaeTcsl BHINOJIHEHHOW (oTpaxkenue F), ecnu Tekymumit
DHEPreTHYECKUid 3amac 3a1a4 e; = 0, MpU yCJIOBMH, YTO BCE areHThl @; MHOKecTBa A
BEPHYJIMCh Ha CTAHIIMIO 0a31UpOBaHUS
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F:Q=YX_e, > 0; Va; € AR(a;) € B. (6)

JlaHHast TOCTAaHOBKA MOXKET U3MEHSTHCS B 3aBUCHMOCTH OT TPEUIOKEHHOTO Ha puc. 1
tuna 3ajaad rpymnmnsl MPC.

3akiiloueHue

B nanHoit paboTe mpoBe/ieH aHaIN3 TUIOBBIX 33/a4 JUIsl METOOB pa3/ieieHHs Tpyaa.
Onucana OcHOBHas MpoOiieMa METOJOB pachpeleNeHus 3ajaad, NpHuBeneHa 00oOIeHHas
MOCTaHOBKA 3aJjaud pasleleHus Tpyaa. PaccMoTpeHbl paboThl OTEYECTBEHHBIX U
3apyOeKHBIX aBTOPOB 110 TAKCOHOMHH 3a/1a4 POEBOW POOOTOTEXHUKU M YCIOBHHA pelIaeMbIX
3aJa4 MeToJaMu paszjenieHus Tpyna. Ha ocHOBe MpOBENEHHOrO aHajau3a MpeioxKeHa
HEKOTOpas KiaccupUKaIys 3a/1a4 1l pOeBON pOOOTOTEXHUKH.

OcHoBHas kjaccuukamus 3agad Uil METOJOB pa3leleHHs TpyAa COACPKHUT
CJICAYIOIINE KJIACCHI: 110 areHTaMm M 06a3aM BBUIETA; 10 THITY 3ajad; 110 OKpPYXKaloLIel cpene u
MOJIIO 3a7a4. B 3aBUCHMMOCTH OT KJlacca pacCMaTpUBAaIOTCS CIEAYIOIINE MOJKIACCHI: IO THILY
areHToB, MO TPU3HAKY OOHAPYKECHHsI 3a/1ad, M0 MPU3HAKY JTWHAMUKH JIBWKCHHS 3a]ad, IO
MPU3HAKY OJHOPOJHOCTH 3ajad, [0 MPHU3HAKYy CPOYHOCTH BBHIMOIHEHUS 3aJadyd, MO CPOKY
JeMCTBUS 33a4M, TI0 BO3MOXKHOCTH B3aWMOJICHCTBHS 3a7ad C areHTaMmH, 10 BO3MOXXHOCTH
YaCTUYHOTO BBIMOJHEHHs 3a/lady, MO COOTHOILIEHUIO 3a7ady K KOJIIMYECTBY AareHTOB, IO
COCTOSIHUIO TIOJIS 3214, TI0 HAJTMYMIO HETPOXOIMMBIX 30H B IOJIE 3a/1a4 U JP.

B pomonHenue mnpesuiaraeMol KiaccHpUKalMK 3a7ad MpuBeIeHa 000OIIeHHAs
IIOCTAHOBKA 3a/1a4M pa3JIeJIeHus TpyAa, KOTOpas MO>KET MEHATHCS OT KJlacca areHTOB, 3a/1a4 U
OKpPYKaroIlen CpeIbl.

[Ipennaraemas xinaccupUKanys HEMOJIHA, U OyIEeT IOMONHATHCS B 3aBUCHMOCTH OT
BO3HUKAIOIIUX 3a7[a4, PEUIaeMbIX TPYIMIOBOM poOOTOTeXHUKON. OCHOBHBIM CTUMYIOM JIJIst
JIOTIONTHCHUS JTaHHOW KiacCH(HKAIUU SIBJISICTCS NMPUMEHEHHE TPYIIT POOOTOB B OTPACIIAX
HapOAHOro Xo3siiictBa. T.K. Ha CEroJlHA B MHUpPE OTCYTCTBYET pealbHOE KOMMEPYECKOe
IPUIIOKEHUS POsi pOOOTOB.
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Annomauyusn

Lopooicrble 3amopbl A8NAI0MCA cepbe3HOol NPoOIeMOll 80 MHO2UX 20p00axX, NPUBOOsi K
nomepe 6peMeHU, VEEIUYEHUIO 3A2PA3HEHUS 6030YXA U CHUMNCEHUI0 Kayecmea MHCUusHu. B
NOCeOHUe HEeCKOIbKO Jlem MOOelU BPEeMEHHbIX psA008 UWUPOKO UCHOIb3VIOMCA  OJA
NPOCHO3UPOBAHUS MPAHCNOPMHBIX HOMOKO8 U NPOOOK HA OCHO8E CMAMUCTNUYECKUX OAHHBIX.
B oannom uccneoosanuu ananuzupyromes OamHvie 0 OOPOANCHOM OBUICEHUU, COOpaHHble 3a
HeCKOIbKO Jlem, U pazpabamsiéaemcsi NPOSHO3HASL MOOelb HA OCHO8e Memo008 aHAnu3d
8pemenHbIX  pados. Mooenv  yuumsvigaem — pasiuuHvle  GaKmopvl, CnoOcoOCmsyrujue
B03HUKHOBEHUIO 3AMOpPO8, makxue KaxK 6pemsi CYMOK, OeHb Helelu, NepeKpecmox.
Pezynomamer nokasvigarom, umo mooenv 3PGHeKmueHo NPOSHOUPYEM 3A2PYHCEHHOCHb
00po2 C BbICOKOU CMENneHbl0 MOYHOCMU, YMO MOodicem Obimb UCNOIb308AHO Ol NPUHAMUS
PAYUOHANBHBIX PeULeHUL U CHUNCEHUS] 3A2PYHCEHHOCMU 00PO2 8 20POaX.

KiroueBble cJjioBa: TPOTHO3MPOBAHWE 3arpy’KEHHOCTH JIOPOT, METOA XOJbTa-
Buntepa, monens ARIMA, uHTeIeKkTyaabHas TpaHCIOPTHas CUCTEMa, MPOrHO3UPOBAHHE
BPEMCHHBIX PSJIOB.
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Abstract

Traffic congestion is a serious problem in many cities, resulting in lost time, increased
air pollution, and reduced quality of life. In the past few years, time series models have been
widely used to predict traffic flows and congestion. This study analyzes traffic data collected
over several years and develops a predictive model based on time series analysis techniques.
The model takes into account various factors that contribute to congestion, such as time of
day, day of the week, and junction. The results show that the model effectively predicts traffic
congestion with a high degree of accuracy, which can be used to make rational decisions and
reduce urban traffic congestion.

Key words: traffic forecasting, Holt-Winter method, ARIMA model, intelligent
transportation system, time series forecasting.
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Introduction

The development and widespread active introduction of modern electronic
communication systems, global navigation systems, computer vision systems, active and
passive sensors of various types and purposes has led to the possibility of solving extremely
complex problems, the very statement of which two decades ago seemed impossible. Such
problems undoubtedly include the problems of creating smart cities [1] and intelligent
transportation systems (ITS) [2, 4]. In this article, we will explore the use of time series
analysis for predicting traffic congestion, and examine some of the techniques and tools that
can be used to generate accurate and actionable insights. In large cities, this task is one of the
urgent ones that have to be solved in order to solve problems efficiently and completely. Due
to the processes of urbanization and economic growth, there are more and more cars on the
streets of cities. Traffic congestion is one of the most common problems we encounter on a
daily basis. The current system of junctions with traffic lights, cannot adapt to the changes in
traffic on the roads.

Time series analysis is a powerful tool for understanding and predicting patterns in
data that change over time. In the context of traffic congestion, time series analysis can be
used to analyze data from traffic sensors, GPS-enabled vehicles, and other sources to identify
patterns in traffic volume, speed, and congestion levels over time. By analyzing this data,
researchers and transportation professionals can identify key factors that contribute to traffic
congestion, such as rush hour traffic, road construction, and special events.

One of the key benefits of using time series analysis for predicting traffic congestion is
that it allows for real-time monitoring and adjustments. By constantly monitoring traffic data,
transportation professionals can adjust traffic signals, reroute traffic, or provide real-time
alerts to drivers in order to alleviate congestion and improve traffic flow. Additionally, time
series analysis can help transportation planners identify long-term trends in traffic patterns,
allowing them to make more informed decisions about where to invest in infrastructure
improvements, public transportation, and other strategies to reduce congestion.

In recent years, there have been significant advances in the use of machine learning
and other data science techniques for analyzing time series data [3]. These techniques allow
for more accurate and precise predictions, and can help transportation professionals identify
patterns and trends that may be difficult to detect with traditional statistical methods.
Additionally, machine learning algorithms can be trained to adapt to changing traffic
conditions, improving their accuracy and reliability over time.

A great number of works are devoted to the task of forecasting traffic flows in the
world press. Detailed reviews and detailed classifications can be found in review publications
[5-7]. Based on these works, the following main approaches to solving the problem can be
distinguished:

— regression models [8, 9];

— time series models [10-12];

— neural network models [13, 14];

— method of reference vectors [15].

The purpose of this paper is to develop a model of a traffic congestion prediction
system based on time series analysis. The paper has the following structure. Section 1
discusses the proposed methodology in detail. Section 2 analyzes the performance of the
system when using different time series analysis algorithms. In the conclusion, the results are
summarized.

1. Methodology

The presented system of traffic forecasting is shown in Figure 1. The stages of model
development are described below.
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Figure 1 — Traffic congestion prediction model

Step 1: Data collection. The data for our model was the traffic dataset downloaded
from the URL.: https://www.kaggle.com/fedesoriano/traffic-prediction-dataset. This dataset is
stored in .csv format. The dataset contains attributes such as time to the nearest second,
junction number, number of vehicles, and a unique identifier. A program was developed to
view and feed this data set into the proposed system. After feeding the data into the system
using the pandas library in python, the proposed model reads the data set.

Step 2: Preprocessing and labeling. This step determines the size of the dataset,
finding out that it consists of 48120 rows and 4 attribute columns. Then each column is
checked for missing values, and the Senor ID column is discarded because it does not
contribute to traffic prediction. The Datetime column, which contains the date as a string, is
converted to the standard date format. Datetime is combined with junction and vehicle
numbers. Finally, the resulting list is used to label these attributes for use in the next step,
which is data partitioning.

Step 3: Data Segregation. At this stage, the data is divided into two lists X and Y. X
contains such attributes as time and junction number, and Y as an attribute contains the
number of vehicles. Then, for each junction, this list is split into four lists X_train, X_test,
Y _trainand Y _test.

Step 4: Application of time series analysis methods. We will use the Holt's linear
smoothing, the Holt-Winter method, and the integrated autoregressive moving average
(ARIMA) model as traffic prediction methods.

1) Holt's linear smoothing is particularly useful when the data exhibits a trend,
meaning that the values tend to increase or decrease over time [16]. It works by estimating the
level and the trend of the time series separately and combining them to make a forecast.

Forecast equation:
yuh\t =l +hb,

The level is estimated by taking a weighted average of the observed values, where the
weights decrease exponentially as the distance between the observation and the current time
period increases. The trend is estimated by taking a weighted average of the differences
between consecutive observations, with the same exponential weights.

Level equation:

I, =ay, +(ZI.—0()|Fl
Trend equation:

b, Zﬂ(lt _It—l)+(l_ﬁ)bt—l
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where b, is the forecasted trend component, b, , is the previous forecasted trend and 3 is the
trend smoothing factor that can take on values 0< g <1.

The Holt's linear smoothing method is recursive, meaning that the estimates for the
current time period are used to estimate the values for the next time period, and so on. The
method can also be extended to include seasonality by using a seasonal factor.

2) The Holt-Winters method, also known as triple exponential smoothing, is a

time series forecasting technique that uses a combination of smoothing techniques to make
forecasts. The Holt-Winters method is useful for forecasting time series with trends and
seasonal patterns. The method involves three types of smoothing: level smoothing, trend
smoothing, and seasonal smoothing [17]. The level smoothing is used to estimate the overall
level of the time series, the trend smoothing is used to estimate the trend in the time series,
and the seasonal smoothing is used to estimate the seasonal variations in the time series.

Level equation:

L =a(y,-S.)+(1-a)(L,+b.)

Trend equation:

bt ::B(Lt - L[—l)+(1_ﬂ)bt—l
Seasonality equation:
Sc=r(¥—L)+(1-»)S.,
Forecast equation:

Ft+k = L[ + kbt + St+k—s
The Holt-Winters method produces forecasts by combining the estimated level, trend,
and seasonal components of the time series. The forecasts are updated at each time step using
the actual values of the time series, which makes the method adaptive to changes in the
underlying patterns of the time series.
3) ARIMA (Autoregressive Integrated Moving Average) is a combination of three

parts: the autoregressive (AR) part, the integrated (I) part, and the moving average (MA) part.

The AR part models the dependence of the current value of the time series on its past
values. It assumes that the current value is a linear combination of the past p values of the
series, where p is the order of the AR component [18].

The | part deals with the non-stationarity of the time series, which means that the
statistical properties of the series change over time. It models the differences between the
current and the previous values of the time series, and it is used to make the series stationary.

The MA part models the dependence of the current value of the time series on the past
errors or residuals of the series. It assumes that the current value is a linear combination of the
past q errors of the series, where q is the order of the MA component.

ARIMA models are generally denoted as ARIMA(p, d, q), where p is the order of the
AR component, d is the degree of differencing required to make the series stationary, and q is
the order of the MA component.

Step 5: Decision making for traffic congestion prediction. At this point, using the
proposed methods, we obtain forecasts. Transportation agencies can use the predicted traffic
levels to make informed traffic management decisions. For example, they can reroute traffic,
adjust traffic signal timing, or use additional resources to manage traffic. By using predicted
traffic levels to inform their decisions, transportation agencies can reduce congestion,
improve safety, and reduce travel times.

2. Results and discussions

The traffic congestion prediction model that has been suggested is put into operation
on a Windows machine that is equipped with a Core i5 processor and has 8 GB of RAM.
Python programming language is utilized, along with the Spyder Integrated Development
Environment (IDE), to carry out the implementation of the model.
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The proposed model is evaluated for the estimation of the RMSE (Root Mean Square
Error). This is a continuous evolution of the error rates between the actual values of traffic
congestion and predicted values of the traffic congestion. The evaluation is carried out using
the following equation:

where, (zfi -z, )2 — differences squared for the expected and predicted traffic congestion

data, N - number of predicted data.

The results are shown in two graphs in Figures 2, 3, 4 and 5.
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Figure 2 — RMSE estimation for predicting traffic congestion at the first junction

Predicting traffic at the second junction
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Figure 3 — RMSE estimation to predict traffic congestion at the second junction
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Predicting traffic at the third junction
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Figure 4 — RMSE estimation to predict traffic congestion at the third junction

Predicting traffic at the fourth junction
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Figure 5 — RMSE estimation to predict traffic congestion at the fourth junction

The X-axis graphs the dates, and the Y-axis graphs the number of cars passing through
that junction. For each of the junctions for the test dataset, which includes readings of the
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number of cars over two months, a prediction is created. The estimated RMSE for each of the
predictions is shown in Table 1.

Table 1 — Comparative analysis of traffic forecasting methods for each junction

RMSE
Holt's linear smoothing The Holt-Winters method ARIMA
Junction 1 14.043 10.452 6.443
Junction 2 6.898 2.33 1.849
Junction 3 5.523 7.081 5.0755
Junction 4 1.63 2.634 1.804

The results show that the forecasting of time series using the integrated autoregressive
model shows an advantage compared to other selected methods, which is associated with the
seasonality of the data under study. However, it should be noted that the ARIMA model
requires more resources and time.

Conclusion

In this paper, we developed a traffic prediction model for predicting traffic congestion
at junctions.

The proposed model has the following properties:

—~ It allows you to generate a prediction with pre-filtered data.

- The forecast is generated for individual junctions, which saves computing
power.

- Uses statistical data from individual vehicles (GPS/GLONASS data) rather
than information from traffic sensors as data sources.

- Analyzes the efficiency of individual prediction algorithms.

Further areas of work include:

- Research related to generating forecasts simultaneously for the entire street and
road network of the city.

- Research related to the use of neural networks.

—~ Research based on the traffic data of urban passenger transport in the city of
Stavropol.
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Annomauus

Kaszeun monoka obnaoaem e6adicnvimu ceoticmeamu, KoOmopwle 00YCIa8IUeam
WUpoKoe npumeHenue OaHHO20 OenKa 8 NPOMbIULIeHHOCMU U NOBbIUEHHbII UHmMepec K e20
U3YYEHUI0 CO CMOpPOoHbl ucciedosamenei. Mcciedoeanus cmpyKkmypol Ka3euHa 6 HAMmueHOM
COCMOSIHUU OOHAPYICUTU €20 MUuyewlsapuyro cmpykmypy. Illpucymcmeue Kpynuwvix uUOHO8
npuoOUm K y8eruyeHuro obvema muyeni, a NOOKUcienue cpedbl — ymeuvuieHuro. Ilpu
xpanenuu  cnocoonocmv KMK « pecudpamayuu u pacmeopenuio  NOHUNCAEMCH,
HabOoaomes  azpeayus U oe2padayus CMpPYKmMypuvl, ¢ NOGbIUEHUEM MeMNepamypbl
Xpamenus dSmu  noKazamenu maxdce 3amemuo  cuudxcaromcs. Tepmocmabunvrocmo
MakcumanvHa 6onusu Hetimpaavnoz2o ypoeus PH. KMK obaradaem cene- u nenoobpaszyrowumu
ceoticmeamu. B npucymcemeuu mpaucenymamunazvl noululaemcs YCmouuusocms MUyei.
Takum oice obpazom Oeticmgyem U NOGbIUEHHOE OaBlleHUe — 8peMs KOa2yiayuu Muyei
yeenuuusaemces. [losepxHocmuas axmueHocms u 2UOPOPUILHOCb MUYELISAPHO20 KaA3eUHa
HANpAMYI0 3A8UCSAM OM CMeNneHu azpe2ayuu Muyeil, 4em OHAd MeHblle, MmeM 8blule 3HAUCHUS
amux noxazameineu. OpeanoienmuyecKkue nokazamenu OaHHO20 npenapama OJ1a20NPUsIMHbL.

Fbnacooaps evicokomy cooeparcanuro benxa u ocobennocmam e2o yceosiemocmu KMK
AKMUBHO NPUMEHSEeMCsT NpU NPOU3800CMEe CNeYUdIU3UpoO8aHH020 NUMAHUS, HANpumep,
ouemu4ecko2o, CHOpPMuBHo2o, demckozo u m.o. Ilpoyecc nonyuenus viozypma, oecepmos,
Cblpo8 (N1agnenvix u meepovlix) npeocmasisiem coOOU azpezayuio Ka3euHa MONOKA 8
PA3IUYHOL CMeneHu, UCHOIb308AHUe KOMMePYeCcKU OOCMYNHbIX NPenapamos MUuyeiispHo20
KazeuHa no3eojisem 0eiamv npoyecc npouzsoocmsa Oojiee KOHMpOIUpyemvim U nogvluidem
Kauecmeo 20moeuix npooykmos. B msaconepepabamvisaioujeli npoMbluLieHHOCIU AKIMUBHO
NPUMEHSAIOMCA  (DYHKYUOHATIbHBIE 000asKU, codepicawjue MON0YHble OeNKU U Kaseul, 8
YacmHoCcmu, OOHAKO OMCYMCMBYIOM OaHHble O GHeCeHUuu 6 OYHKYUOHANbHbIE CMecCU
MUYENIAPHO20 KA3eUHa 8 Kayecmee UHOUBUOYATbHO20 KOMNOHEHMA.

Ilpuseden nodpodHLIL  aHaANU3 OAHHBLIX KACAMENbHO  (QUIUKO-XUMUYECKUX U
MEXHONOCUUECKUX — CBOUCME  KOHYEHmpama  MUYELIAPHO20 — KA3euHd, mMaKux  Kak
MepMOCmadUIbHOCMb, — PACMEOPUMOCHb,  81A20Y0EPIHCUBAIOWAS. U 2eNe0dpasyrouast
CnocooOHOCmU, NOBEPXHOCMHO-AKMUBHbIE CBOUCMEd, NeHoobpa3oeanue U 6GluAHUe Ha
opeanonenmuyeckue CcouUcmea npooykmos. Paccmompenvl umerowuecs npumepvl e2o
NPUMEHEHUs 8 pPA3IUYHbIX OMPACHAX NUWEBOU NPOMBIUIEHHOCMU. 8 NPOU3800CHEe
BbICOKODENKOBLIX U HUZKOY2NEeB0OHbIX HANUMKOS, CHOPMUBHO20 NUMAHUSA, UO2YPMOS8 U
oecepmogs, meepovlX U NIAGLEHbIX CbIPOS, a MaKHce 8 Maconepepabomxe.
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KiioueBble cJiioBa: KOHICHTpAT MULCIIUIAPHOTO Ka3€HWH4, MOJIOYHBIC 6€JIKI/I,
MOJIOYHBIC TPOAYKTHI, (YHKIMOHAIbHBIE 100aBKH, (U3UKO-XMMHYECKHE CBOWCTBA,
TEXHOJIOTUYECKUE CBOMCTRA.

Abstract

Milk casein has important properties that ensure the widespread use of this protein in
industry and increased interest in its study by researchers. Studies of the structure of casein in
its native state have revealed its micellar structure. The presence of large ions leads to an
increase in the volume of micelles, while acidification results in a decrease. During storage,
the ability of MCC to rehydrate and dissolve reduces, aggregation and degradation of the
structure are observed, with an increase in storage temperature, these indicators noticeably
decrease. Thermal stability is greatest near neutral pH. MCC has gel and foaming properties.
In the presence of transglutaminase, the stability of micelles rises. In the same way, under the
increased pressure — the coagulation time of micelles increases. The surface activity and
hydrophilicity of micellar casein directly depend on the degree of aggregation of micelles, the
lower it is, the higher the values of these indicators. The organoleptic characteristics of this
additive are favorable.

Due to the high content of protein and the peculiarities of its digestibility, MCC is
actively used in the production of specialized nutrition, for example, dietary, sports,
children's, etc. The process of producing yogurt, desserts, cheeses (processed and hard) is an
aggregation of milk casein to varying degrees, the use of commercially available micellar
casein makes it possible to make the production process more controlled and improves the
quality of final products. In the meat processing industry, functional additives containing milk
proteins and casein are actively used, however, there are no data on the introduction of
micellar casein into functional mixtures as an individual component.

A detailed analysis of the data regarding the physicochemical and technological
properties of micellar casein concentrate, such as thermal stability, solubility, water-
retaining and gelling abilities, surface-active properties, foaming and influence on the
organoleptic properties of products, is given. The existing examples of its application in
various fields of the food industry are considered: in the production of high-protein and low-
carbohydrate drinks, sports nutrition, yoghurts and desserts, hard and processed cheeses, as
well as in meat processing.

Key words: micellar casein concentrate, milk proteins, dairy products, functional
additives, physicochemical properties, technological properties.

There are two main groups of milk proteins — caseins and whey proteins. Due to the
ease of isolation, milk proteins became the object of research at the very beginning of the
emergence of protein chemistry, and the term "protein” was proposed as early as 1838 by
Melder [9]. However, it was only in the second half of the 20th century that the properties of
these proteins began to be studied in detail, on the basis of which, in 1979, Morr described
possible ways of using them [15]. There is a high nutritional value of milk proteins,
emulsifying, stabilizing, water-retaining, gelling and foaming abilities, etc. This opens up
great opportunities for the use of milk proteins in food production. At the same time, whey
proteins have more unambiguous properties and therefore have been studied to a greater
extent. In the case of casein, the situation is complicated by the fact that its properties vary
greatly depending on the method of isolation. This article discusses the use of casein in the
native "micellar” state.

If, when studying the properties of whey proteins, their molecules in the vast majority
of cases are in a state close to native, then in the case of casein, most attention is paid to
studying the properties of casein processing products. These include various caseinates, acid,
rennet caseins, etc. This is due to the fact that initially casein was a homogeneous structure,
and only at the beginning of the 20th century was its heterogeneity discovered. Over time,
scientists came to the conclusion that casein contains & S;-and o S 5, 8 -, and « - caseins [25].
At the same time, the micellar nature of casein was discovered, this discovery led to the
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development of a number of studies devoted to the study of the structure of micelles.
Discussions on this topic do not stop until now, but it is generally recognized that micelles are
formed due to electrostatic interactions of charged amino acid residues of casein proteins with
a calcium phosphate complex (it contains most of the calcium and phosphorus of milk), as
well as non-valent interactions of various nature between these proteins. For a long time, the
isolation of casein in its native state was a rather difficult task, and only with the introduction
of membrane milk fractionation processes into production, it was possible to obtain
preparations such as micellar casein isolate and micellar casein concentrate (MCC) [7]. If the
properties of various casein derivatives, for example, sodium and calcium caseinates, are
sufficiently well studied and widely used [11], then such studies for micellar casein
preparations began to be carried out only in recent decades. Currently, research in this area is
actively developing.

The great interest in micellar casein concentrates and the possibility of its use in many
industries are associated with the unique properties of this product. The functional properties
of MCC are similar to those of milk protein concentrate, and the existing differences, for
example, greater thermal stability, are due to the reduced content of whey proteins in MCC.
The properties of casein micelles have been studied in various studies [6, 10]. The works
showed that the addition of sodium chloride led to an increase in the volume of casein
micelles, while a decrease in pH from 6.5 to 5.5 had the opposite effect. Another study of
micelle structure recovery was carried out by Schokker, who found that the rehydration
capacity of MCC decreases over time at 30°C due to changes in the intermolecular bonds of
micelles. By varying the type of membranes used to isolate MCC, as well as using the
diafiltration method, MCC preparations of various compositions are obtained. Increasing the
whey protein content of MCC and increasing the temperature will decrease the viscosity,
while increasing the casein content will have the opposite effect. When studying the thermal
stability of MCC, it was found that in the temperature range from 110 °C to 150 °C and at pH
less than 6.7, MCC aggregation occurs. However, MCC becomes more stable and does not
aggregate at pH values greater than 6.9 [20]. The solubility of concentrated MCC increases as
the temperature rises to 50°C. At low temperatures (<20 °C) more time is needed for a
sufficient level of solubility. During storage of MCC, its solubility decreases, while a change
in color and darkening occurs [16]. It forms a gel at room temperature and the addition of
sodium chloride improves this functional property [14]. Such properties of MCC, as the yield
and stability of the resulting foam, turned out to be higher than for other dairy products.
Volume, surface area, foam stability and yield strength decrease as it dries, this especially
affects foam stability, which may be due to the denaturation of whey protein, which is still
present in MCC preparations. However, the heat stability of neither liquid nor dried protein is
affected.

Recently, new approaches have been used to study the properties of MCC. The effect
of transglutaminase on various functional properties of casein micelles was studied. The
enzyme transglutaminase increased resistance to the action of alcohols and elevated
temperatures. Despite this, the solubility of MCC decreased upon hydration in water at room
and elevated temperatures [19]. MCC was also subjected to high-pressure and ultrasonic
treatment. It has been found that the application of elevated pressure leads to the formation of
liquid gels and an increase in coagulation time under the action of rennet. On the other hand,
the use of ultrasound increased the electrical conductivity, solubility, emulsibility, gelling,
and hydrophobicity of the surface as the time of ultrasonic treatment increased [4].

Micellar casein exhibits hydrophilic and surface-active properties to varying degrees,
depending on the degree of micelle aggregation. Therefore, the values of these properties for
sodium caseinate, for example, differ significantly from those for casein in the native state
[18]. There are not many works devoted to the emulsifying and foaming properties of casein
micelles. For example, in a study [12], these properties were studied for micellar casein
depending on the degree of aggregation. It has been shown that aggregated micelles
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practically do not show surface activity, and with an increase in the degree of their
dissociation, the activity increases. Micellar dissociation can be achieved using various
chelating agents such as citrates, phosphates or EDTA, also called emulsifying salts. Under
the action of these compounds, calcium ions are bound, including those in the composition of
calcium-phosphate complexes. This leads to the disaggregation of micelles, an increase in
thermal stability, and a number of other consequences that are important from a technological
point of view. This technique is actively used in the production of processed cheeses.

According to organoleptic characteristics, MCC is characterized by a mild or almost
imperceptible taste. Rennet and acid caseins tend to have more intense aroma, cardboard
flavor, feed flavor and other organoleptic defects. This further expands the scope of
application of MCC [5].

MCC is used in the production of many dairy and non-dairy products due to its high
nutritional value, mild taste, physicochemical and functional properties.

The possibility of using MCC in the production of high-protein and low-carbohydrate
drinks is being actively explored, since it contains a large amount of protein, and the lactose
content is minimized [23]. Moreover, due to the unique micellar structure of caseins in MCC,
it acts as a stable delivery system for calcium and phosphorus, which retains its stability at
high temperatures. As a result, it can be used in the production of protein-fortified beverages
that require sterilization to increase the shelf life of these products. MCC also has a subtle
flavor and can provide the same flavor as 1.5-2% fat milk, making it suitable for low-fat
versions of these drinks. A number of works show the effectiveness of the use of MCC in the
nutrition of athletes as a source of so-called "slow" proteins [3, 22].

MCC has found application in the production of yogurt and desserts. Yogurts are made
by "coagulation” of casein in milk, using starter culture to reach a pH of 4.6 (isoelectric
point). MCC is a good source of protein for enriching the milk base of yogurt due to its
nutritional value and functional properties. Fortification of yogurt with this protein has been
found to improve its rheological and physical properties. American scientists have used MCC
to make Greek yogurt [2]. They noticed that adding MCC increased the rate of acidification
when making Greek yogurt compared to using regular milk. The reason for this phenomenon
is the higher content of non-protein nitrogen in milk enriched with MCC. In the works of
Russian scientists [27, 28], micellar casein was used in the production of a frozen dessert for
sports nutrition and high-protein ice cream.

Another area of application for MCC is the production of cheese. They are produced by
precipitation of milk casein by the action of rennet (cheddar and mozzarella) or acid (cottage
cheese or sour curd cheese). MCC is used for milk enrichment or as a substitute for milk in
cheese production. Micellar casein obtained by microfiltration [17] makes it possible to obtain
cheeses with high yields and modify their properties. In many cases, it is also important to
investigate the influence of various factors on side processes. Thus, in [14], we studied how a
change in the concentration of protein, calcium, and pH affects the process of spontaneous
cold coagulation of micellar casein. The introduction of casein in the preparation of cheeses
increases the total amount of nitrogen-containing compounds, calcium and phosphates, as
well as buffering capacity. In a study [21], to achieve pH 4.6, 1.2-1.4 times more lactic acid
was required compared to the control sample. A number of works are devoted to the
development of technology for the production of various types of cheese using MCC [1, 7,
26]. For example, cheddar cheese was obtained with partial and complete replacement of milk
with micellar casein concentrates, the organoleptic characteristics of which were close to the
control sample. Similar conclusions were reached in [13], the authors of which believe that
the use of MCC is very promising in the production of hard cheeses with controlled
properties. In the production of feta cheese, MCC preparations of various concentrations were
used, which made it possible to get rid of the stage of whey removal, organoleptic indicators
deteriorated, but slightly, the product yield was increased.
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Micellar casein preparations are also widely used in the production of processed
cheeses and processed cheese products. Processed cheese production has been actively
developing in recent years, and therefore a lot of research is aimed at finding new approaches
to process optimization. As already mentioned, the technological properties of this product are
largely due to the interaction of emulsifying salts on casein micelles. If initially ready-made
cheeses were used in production, in which the depth of rennet fermentation and, accordingly,
the state of casein micelles varied greatly, then recently there has been a tendency to
manufacture processed cheeses using MCC, in which this parameter is controlled [24]. The
use of native casein preparations makes it possible to achieve the desired characteristics of the
composition, texture, structure, meltability and stability of the products obtained. MCC was
also used to obtain processed cheese products without emulsifying salts when combined with
whey proteins in a given ratio [8].

As shown in [29], milk proteins are also widely used in the meat industry. The most
commonly used concentrates and isolates of whey proteins, various caseinates, coprecipitates,
milk powder and some others. At the same time, casein in its native state is found only in the
composition of milk powder. To study the effect of micellar casein, which is one of several
components of milk powder, on the properties of the emulsion is a rather difficult task,
because such studies are practically not found. The deterioration in the quality of milk powder
in Russia, which is noted by manufacturers and scientists, further complicates this task [30].
Obviously, the use of MCC, which, in fact, is a monocomponent preparation, will allow us to
study the effect of casein micelles on the properties of meat emulsions. In our opinion, the
study of this issue will allow us to develop effective approaches to the use of MCC in the
meat industry, both individually and as part of functional modules. The relevance of such
studies is also confirmed by the fact that in the domestic literature there are works devoted to
obtaining MCC and studying his properties [31].
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Annomauus

H3ytteHue U AQHAU3 XUMUYECK020 COCMABA U OUOXUMUYECKUX noKasameiell UKOPHOCO
CbIpbsl NPEeCHOBOOHLIX pblh, obumarwux 8 Hu308vax Boneu, noomeepaicoarom mom ¢haxm,
uno UKOpPHOE Cblpbe obnaoaem CpasHUmMelbHO B8bICOKO1 3H€p2€mull€CK012 u buono2uqeckoul
3¢¢€Kﬂ’lu8H00mbIO gbyHKL;uOHupOG‘aHuﬂ U UEeHHOoCmbslo OenKosvix U AUNUOHBIX KOMNIEKCOS.
Buonocuueckas UEeHHOCmMmb 0eKoBbIX KOMNIEKCO8 06yCJ106ﬂ€Ha npucymcmeuem 6ceco nepeydns
HE3AMEHUMDBIX AMUHOKUCTIONI, 06“461}2 00714 Komopbslx ebluie no CPpaeHEHUr C uoeabHou
benxosoli cyocmanyueii. IlpecnogooHnoe, Kak U MOpPCKOe UKOPHOe Cbipbe, ABIAEmcs
OMIUYHBIM UCMOYHUKOM JUNUOO08, 8 MOM Hucie u hocgorunuoos, Komopwvie co0epicam
SHAYuUmeslbHoe KoJauvecmeo aﬂuHHOL;enOllellelx NOJUHEHACLIWEHHbLX JICUPHBIX KUCTIOM.
HOSmOMy 6 NocieoHux uccxze()oeanzx, C6A3AHHbIX C pbléHblM CblpbemM U conymcmeyrouux
npooyKkmax, um yoeinsiemcs 0Ooabuioe 6HUMauue. B smou cmamve npedcmasnen 0630p
XUMUYECKO020 CcOCMABAd U CBOUCME UKPpbL 4Yembvlpex 68U006 pbl5, UKOpHas cocmaseisdrouiat,
KOI’I’lOpOZZ AenAaemcsi HU3KO 600mp€606aHHOﬁ 6 HAMUBHOM U nepepa60maHHOM guoe Ha
omeuecmeeHHOM pPbIHKe pblOONPOOYKMOS.

KaroueBbie ciioBa: MMPECHOBOAHBIC BHUIBI pBI6, COM, cCa3aH, TOJ'ICTOJ'IO6I/IK, Cyaak,
XUMHAYECKUN COCTasB, 66J’IKI/I, JIMIIUABI, TUIICBasAd HECHHOCTD.

Abstract

The study and analysis of the chemical composition and biochemical parameters of
caviar raw materials of freshwater fish living in the lower reaches of the Volga confirm the
fact that caviar raw materials have a relatively high energy and biological efficiency of
functioning and the value of protein and lipid complexes. The biological value of protein
complexes is due to the presence of the entire list of essential amino acids, the total
proportion of which is higher compared to the ideal protein substance. Freshwater, like
marine caviar, is an excellent source of lipids, including phospholipids, which contain a
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significant amount of long-chain polyunsaturated fatty acids. Therefore, in recent studies
related to fish raw materials and related products, much attention is paid to them. This article
provides an overview of the chemical composition and properties of caviar of four species of
fish, the caviar component of which is in low demand in native and processed form in the
domestic fish products market.

Key words: freshwater fish species, catfish, carp, silver carp, pike perch, chemical
composition, proteins, lipids, nutritional value.

Introduction

Raw caviar (RC) is of particular value for the production of a wide range of food
materials. The nutritional significance of IS and functional products from it was studied by a
number of researchers, in particular, L.S. Abramova, T.P. Kalinichenko, E.A. Akhmerov [1,
2, 3]. It has been substantiated that RC has a relatively high energy and biological efficiency
of functioning and the value of protein and lipid complexes, a large proportion of lipid- and
water-soluble vitamin complexes, macro- and microelements. These indicators of RC make it
possible to use it as a component in the production of a number of fish materials and semi-
finished products of relatively high biological significance. The Astrakhan region in terms of
rearing and commercial catch, fish of such species as carp, catfish, pike perch and silver carp
occupies one of the leading places, and also has prospects for further growth, since there are
many inland water bodies in this area, which, with their active use for breeding the necessary
for human aquatic biological resources, will lead to an increase in the consumption of protein-
containing materials.

Over the past five years, based on an analysis conducted by the VVolga-Caspian branch
of the Federal State Budget Scientific Institution "VNIRO", commercial fish stocks, including
those previously indicated, have increased from 281 to 310 thousand tons. The volumes of the
total allowable catch and the recommended catch increased from approximately 62 to 69
thousand tons. The mass of the catch of these fish species as of December 2020 in the
Southern Fishery Federal District was slightly below 47 thousand tons. The maximum catch
(about 85%) was observed in the Volga-Caspian and North-Caspian fish areas of the
Astrakhan region [4], but in the literature there is no complete information on the chemical
composition and biochemical parameters of RC, except for silver carp [5]. It should be noted
that information about the complex of RC parameters, which has not yet been utilized for
food purposes, will determine its use in the field of production of functional food materials.

Objects and purpose of the study

The purpose of this study and analysis was to study the energy and biological
efficiency of the functioning and value of protein and lipid complexes of RC of 4 fish species
due to its low demand, both in native and processed state in the market sphere of the Russian
Federation, in particular, to assess its implementation in the technology of substances of
functional orientation. Catfish, carp, zander and silver carp caught in the Lower Volga basin
of the Astrakhan region were chosen as objects of study.

To achieve this goal, the following tasks were defined:

— to analyze the literature data on the chemical composition and energy significance of
RC of selected fish species;

— to study the amino acid composition of RC protein complexes and to reveal its
biological significance;

— to analyze the literature data on the composition of lipid acids, the proportion of
specific fractions of phospholipid complexes and to assess the biological effectiveness of the
functioning of RC fats of selected fish species.

Research results and discussion

At present, the technologies of functionally oriented food materials are based on
information about a set of parameters that determine the energy and biological efficiency of
functioning and the value of protein and lipid complexes and other RC components. Literature
data on the study of the indicated factors [1, 2, 3, 5, 6] speak in favor of the fact that,
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according to the chemical composition, RC can be classified as a high-protein and lipid
substance (Table 1). The composition of the RC of the indicated objects of analysis does not
contradict the data of early studies of the RC of hydrobionts of both freshwater and marine
origin.

Table 1 - Chemical composition of RC [5, 6]

caviar raw Mass content, % in the total composition Energy value,
materials Water Lipids Protein Ash kcal/100 g
from complexes
silver carp 63.45 10.27 25.05 1.25 180.40
carp 65.50 2.8 27 1.80 137.60
zander 69.80 5.6 22.70 1.50 133.10
catfish 65.70 3.5 27.30 1.90 139.60

The biological significance of protein complexes is due to the quantitative and
qualitative amino acid composition, the correlation of the proportion of amino acids with it in
an ideal protein substance (Table 2).

The data on the study of the amino acid composition in fish protein complexes, shown
in Table 2, indicate that, according to the proportion of individual essential amino acid
substances, such as leucine, isoleucine, valine, lysine, threonine, the composition of
phenylalanine and tyrosine, the protein complexes of RC of many fish freshwater origin
prevail in comparison with the "ideal" protein substance [7, 8]. The limiting amino acid
complexes are tryptophan, valine and isoleucine. Among the nonessential amino acid
complexes, glutamic acid predominates, which significantly affects nitrogen metabolism and
functions as a neurotransmitter [9].

The biological effect of the functioning of fats is primarily due to the specifics of their
fatty acid composition [5].

Table 3 shows the degree of correlation of the fatty acid composition of RC, the
studied fish species, according to the normative indicators of their consumption. The study of
the lipid-acid composition of lipid acids leads to the conclusion that the total amount of
saturated and monounsaturated lipid acids prevails in the RC of fish of freshwater origin, with
the first being in the first position, the second in the second, and the polyunsaturated in the
third.

Table 2 - Amino acid composition of RC protein complexes [5, 7]

Name of amino acids Ideal Amino acid content, g/100g of protein

protein In the Speed, | Incarp | Speed In Speed, | Catfi | Speed,

calf of a % caviar , % zander % shin %

silver caviar cavia
carp r
Irreplaceable, incl. 36.0 44.83 1245 37.52 104.2 | 46.25 128.5 | 44.28 | 123.0
Valine 5.0 4.49 89.8 3.30 66.0 5.6 112.0 5.3 106.0
Isoleucine 4.0 3.94 98.5 3.17 79.25 5.4 135.0 | 4.72 | 118.0
Leucine 7.0 11.34 162.0 7.82 111.7 8.1 115.7 8.32 118.9
Lysine 5.5 7.28 132.4 4.34 78.9 9.4 116.4 9.4 170.9
Methionine + cysteine 3.5 3.95 112.9 5.28 150.9 4.6 131.4 4.1 117.1
Threonine 4.0 5.04 126.0 4.29 107.3 4.6 115.0 4.5 112.5
tryptophan 1.0 0.91 91.0 - - 1.1 110.0 | 1.14 | 114.0
Phenylalanine + 6.0 788 | 1313 | 932 | 1553 | 745 | 1242 | 68 | 1133
Tyrosine

Replaceable, incl. - 55.31 - 54.4 - - - - -

Arginine - 5.17 - 5.70 - - - - -

Histidine - 2.55 - 8.40 - - - - -

Serene - 6.14 - 7.76 - - - - -

Glutamic acid - 16.0 - 15.09 - - - - -

Aspartic acid - 7.03 - 1.81 - - - - -
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Proline - 5.10 - 6.6 - - - - -
Glycine - 4.01 - 3.28 - - - - -
Alanine - 9.31 - 6.30 - - - - R

The total number of types of lipid acids is higher than the recommended standards [5,
10]. In the series of saturated lipid acids, palmitic acid prevails, which improves the
procedures for the synthesis of lipoproteins and the fall in blood cholesterol levels [5].

Table 3 - Evaluation of the fatty acid content of RC [5, 8, 12,13]

Name Mass content of fatty acids, % of their total amount
lipid acids IC silver carp IS carp IS zander | IP catfish

Saturated, incl. 42 34.59 17.40 32.35
Lauric (From 1,,) 0.06 0.02 - -
Myristic (FROM 14,) 14 0.58 - 0.8
Pentadecanoic (C 15¢) 0.36 0.34 4 3.3
Palmitic (From 15,) 27.54 24.38 8.60 16.4
Heptadecanoic(C 17,) 1.1 0.55 - 0.5
Stearic (FROM 1g,) 9.85 7.29 3.80 6.68
Arakhinovaya (From ,o.) 0.14 0.12 0.3 -
Geneicosanovaya (C 71) 0.26 1.02 - -
Begenovaya (From 5,) 0.64 0.24 0.7 -
Lignoceric (C 24) 0.67 - - -
Monounsaturated, incl. 36.8 33.02 22.20 41.8
Myristolenic (From 14.1) 0.07 0.03 - -
Pentadecene (C 15.1) 0.19 - - -
Palmitooleic (C 161) 11.64 5.9 0.2 2.74
Heptadecenoic (C 17.1) 0.57 0.27 - -
Oleic (FROM 44.1) 21.93 24.77 22 38.74
Gondovaya (From ,o.1) 0.95 1.77 - 0.35
Nervonovaya (From ,4.1) 1.46 0.28 - -
Polyunsaturated, incl. 21.17 26.8 60.4 25.85
Hexadecadiene (C 14, ) ®6 0.37 0.38 2.8 0.19
Linoleic (C 155) 6 1.48 5.57 55.6 23.51
Linolenic (C 15.3) ©3 1.52 0.67 2.0 0.51
Eicosodiene (C 5. ) ®6 0.12 0.07 - 0.20
Eicosotriene (C 0.2 ) ®6 0.74 0.12 - -
Arachidon (C ».4) ®6 2.40 7.81 - 0.27
Eicosopentaenoic (C yp:5) ®3 421 1.54 - -
Docosapentaenoic (C :5) ©3 0.34 - - -
Docosahexanoic (C 56) ®3 9.99 10.66 - -
Not identified 0.07 2.67 -

Basically, oleic acid, which takes part in the phenomena of biosynthesis of low
molecular weight bioregulators, can be reckoned among the types of monounsaturated lipids
[11, 12]. It has been substantiated that monounsaturated lipid acid complexes serve as an
energy source and are included in the cell membrane structure, and also increase the elastic
parameters of arteries and skin.

The main parameter in the formation of pasty and emulsion substances is the
proportion of phosphatidylcholine, which, as is known, exhibits emulsifying properties [2, 5].
Unfortunately, data on the content of phosphatidylcholine were established only for silver
carp roe [5] and are given in Table 4.

Table 4 - Fractional distribution of phospholipids of silver carp RC [5]

Name of phospholipids Mass content of fractions, % of the total mass of
phospholipids

RC of silver carp

Phosphatidylcholine 88.23

Phosphtidylethanolamine 6.2
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Phosphatidylserine 1.44
Sphingomyelin 3.52
Lysophosphatidylcholine 0.61

The fractional scatter of the proportions of phospholipid complexes in the RC of silver
carp is due to the predominance of phosphatidylcholine. In addition, its mass content in the
composition of RC fats determines its high emulsifying ability, which allows it to be used in
the production of pasty materials. In addition, phosphatidylcholine is included in the structure
of biological membrane elements and determines their structural, mechanical and functional
parameters [5]. Thus, silver carp RC is a natural composition of biologically active
components.

Conclusion

The information indicated in the publication on useful indicators of RC, such as the
proportion of protein, lipid, vitamin and mineral complexes, energy significance and, in
addition, the amino acid composition of the protein component and the fatty acid composition
of fats, speaks in favor of the high nutritional significance of RC.

Since the results on the content of phosphatidylcholine were established only for silver
carp caviar, it is advisable, in view of their biological significance, to identify this parameter
for other fish species, which will contribute to the development of new and improvement of
existing methods for processing RC in order to expand the range of food products, and it also
has a functional orientation.

JUTEPATYPA
1. Ab6pamoBa JI.C., Pampiruna A.®. DMyJIbCHOHHBIE NPOAYKTHI Ha OCHOBE
pBIOHO# HKpEI // PeiOHOE X03s17icTBO. 2003. Ne3. C. 57-509.
2. Kanuanuenko T.I1., Tumunmuna I'.H., bontenkos E.B., Cnyukas T.H., SAxym

E.B. OcoGeHHOCTH XMMHUYECKOTO COCTaBa UKPBI MAaKpypyca U BO3SMOXXHOCTh IIPOU3BOCTBA U3
Hee aenukatecHoi npoxykiuu // U3sectuss TUHPO-LienTpa. 2007. T. 149. C. 400-407.

3. AxwmepoBa E.A., Xam3una A.K. buonoruueckas LEHHOCTb JMIIMJIOB HKPBI
HEKOTOPBIX BUAOB PbIO // VI MOCKOBCKHII MEXIyHapOoIaHbI KoHTrpecc «buoTexHomorus:
COCTOSIHUE | MIEPCIIEKTUBHI pa3BuTusi». M., 2011. C. 160-161.

4. Nudopmanus o MpeaBapUTENbHBIX HTOrax IPOMBICIA TOJYIPOXOJIHBIX U
peunsix BuAOB pbi0 B 2020 1. [DnextpoHHsld pecypc]. Pexum  pocryna:
http://kaspnirh.vniro.ru/news/2020-12-29/1575/ (nata obpamenus 12.02.2023).

5. Menunnckas A.A., Jleockas T.K. [Tumeast u Ouonorudeckas 1eHHOCTh UKPBI
ToJicTonobuka // BectHuk Hayku u oOpa3oBanust CeBepo-3anana Poccun. 2015. T. 1, Ne. 1. C.
136-142.

6. CripaBOYHHK MO XMMHUYECKOMY COCTAaBY M TE€XHOJIOTMYECKHUM CBOMCTBaM pbIO
BHYTpeHHUX BojoeMoB / [Tox pen. B.I1. beikoBa. Mocksa: BHIPO. 1999. 207 c.

7. R. Malcolm Love. The Chemical Biology of Fishes. 1980. Vol. 2. P. 36-42.

8. AxwmepoBa E.A., Konbuienko JI.P., PyOuoBa T.E. [lumeBas 11eHHOCTb HKpBI
pb16 // BecTHUK OnoTexHOMOrMu U (pusnko-xuMudeckoit 6nonoruu uMm. FO.A. OBUMHHUKOBA.
2012.T. 8, Ne. 4. C. 12-20.

9. Redde M.K. Amino acid. Chemical compound [DnexTponHslii pecypc]. Pexxum
noctyma: http://www .britannica.com/EBchecked/topic/20691/amino-acid (mata oOpareHus
12.02.2023).

10. Onnmenko ['.I'.  PannonanpHOe mnuTaHue. PexkoMeHayemble  ypOBHH
noTpeOJIeHUs MUILEBBIX U OMOJIOTUYECKH aKTUBHBIX BEIECTB [ DIEKTPOHHBIN pecypc]. Pexum
noctyma  http://www.businesspravo.ru/Docum/DocumShow_DocumID 97295.html  (marta
obpamenus 12.02.2023).

11. EpmoBa B.II. Ponp upHbIX KHCIOT B (DPU3HOJOTMYECKHUX Ipolieccax
opranusMa // bromnerens CeBepHOro rocyapcTBEHHOT0 MEUIIMHCKOro yHUBepcuTeTa. 2019.
Ne 1 (42). C. 183-184.

Bbinyck 1, 2023 69




CoBpemenHas Hayka ¥ nHHOBarmu Nel (41), 2023

12. Tabnmuipl KaJIOPUWHOCTH, TMHINEBOM IIEHHOCTH M XHMHYECKOTO COCTaBa
MPONYKTOB TIUTAaHWUA MW TOTOBBIX OM0a [DnekTpoHHBIM pecypc]. Pexum  moctyma:
https://health-diet.ru/table calorie users/1464529/ (nata o6pamienus 07.02.23).

13. Jle6ckas T.K. Menumnckas A.A., CpaBHUTEIbHAs XapaKTEPUCTHUKA IHIIEBON
[IEHHOCTH MKPBI HEKOTOPHIX pbIO // BecTHHK Hayku u oOpa3oBanus Ceepo-3amana Poccum.
2015. T. 1, Ne. 2. C. 1-7.

REFERENCES

1. Abramova L.S., Radygina A.F. Ehmul'sionnye produkty na osnove rybnoi ikry //
Rybnoe khozyaistvo. 2003. No. 3. P. 57-509.

2. Kalinichenko T.P., Timchishina G.N., Boltenkov E.V., Slutskaya T.N., Yakush
E.V. Osobennosti khimicheskogo sostava ikry makrurusa i vozmozhnost' proizvodstva iz nee
delikatesnoi produktsii // Izvestiya TINRO-Tsentra. 2007. VVol. 149. P. 400-407.

3. Akhmerova E.A., Khamzina A.K. Biologicheskaya tsennost' lipidov ikry
nekotorykh vidov ryb // VI Moskovskii mezhdunarodnyi kongress «Biotekhnologiya:
sostoyanie i perspektivy razvitiya». M., 2011. P. 160-161.

4. Informatsiya o predvaritel'nykh itogakh promysla poluprokhodnykh i rechnykh
vidov ryb % 2020 g. [Ehlektronnyi resurs]. Rezhim dostupa:
http://kaspnirh.vniro.ru/news/2020-12-29/1575/ (data obrashcheniya 12.02.2023).

5. Menchinskaya A.A., Lebskaya T.K. Pishchevaya i biologicheskaya tsennost'
ikry tolstolobika // Vestnik nauki i obrazovaniya Severo-Zapada Rossii. 2015. Vol. 1, No. 1.
P. 136-142.

6. Spravochnik po khimicheskomu sostavu i tekhnologicheskim svoistvam ryb
vnutrennikh vodoemov / Pod red. V.P. Bykova. Moskva: VNIRO. 1999. 207 p.

7. R. Malcolm Love. The Chemical Biology of Fishes. 1980. Vol. 2. P. 36-42.

8. Akhmerova E.A., Kopylenko L.R., Rubtsova T.E. Pishchevaya tsennost' ikry
ryb // Vestnik biotekhnologii i fiziko-khimicheskoi biologii im. Yu.A. Ovchinnikova. 2012.
Vol. 8, No. 4. P. 12-20.

9. Redde M.K. Amino acid. Chemical compound [Ehlektronnyi resurs]. Rezhim
dostupa: http://www.britannica.com/EBchecked/topic/20691/amino-acid (data obrashcheniya
12.02.2023).

10.  Onishchenko G.G. Ratsional'noe pitanie. Rekomenduemye urovni potrebleniya
pishchevykh i biologicheski aktivnykh veshchestv [Ehlektronnyi resurs]. Rezhim dostupa
http://www.businesspravo.ru/Docum/DocumShow_DocumID_97295.htmi (data
obrashcheniya 12.02.2023).

11.  Ershova V.P. Rol' zhirnykh kislot v fiziologicheskikh protsessakh organizma //
Byulleten' Severnogo gosudarstvennogo meditsinskogo universiteta. 2019. No. 1 (42). P. 183-
184.

12.  Tablitsy kaloriinosti, pishchevoi tsennosti i khimicheskogo sostava produktov
pitaniya i gotovykh blyud [Ehlektronnyi resurs]. Rezhim dostupa: https://health-
diet.ru/table_calorie_users/1464529/ (data obrashcheniya 07.02.23).

13. Lebskaya T.K. Menchinskaya A.A., Sravnitel'naya kharakteristika pishchevoi
tsennosti ikry nekotorykh ryb // Vestnik nauki i obrazovaniya Severo-Zapada Rossii. 2015.
Vol. 1, No. 2. P. 1-7.

OBb ABTOPAX / ABOUT THE AUTHORS

ApaboBa 3apema MuxaiJiOBHA, KaHIWJAT TEXHUYECKUX HAYK, MIIAJIINNA HAyYHBIA
COTPYAHUK HaquO-HCCHCILOBaTCHBCKOﬁ na60paT0pHH «HI/IH_ICBLIC CHUCTCMbI u
ounorexnonorun» ®I'BOY BO «AcTpaxaHckuil TocyJapCTBEHHBIN TEXHUUECKH YHUBEPCUTET»
zarema.polymer@gmail.com, https://orcid.org/0000-0002-6787-7697

Zarema M. Arabova, Cand. Sci. (Tech.) Junior Researcher of the Research
Laboratory «Food Systems and Biotechnologies» FSBEI HE Astrakhan State Technical
University zarema.polymer@gmail.com, https://orcid.org/0000-0002-6787-7697

70 Bbinyck 1, 2023


https://orcid.org/0000-0002-6787-7697

CoBpemenHas Hayka ¥ nHHOBarmu Nel (41), 2023

KonnoBa Oubra HBaHOBHA, BEAyIIMH HHXEHEP HayYHO-HCCIEI0BATEIbCKON
nabopatopun «llumessie cuctembl U OuotexHonorum», DI'BOY BO «ActpaxaHckuil
rOCY/apCTBEHHBII TEXHMYECKU YHUBEpcUuTeT» 0konnova88@gmail.com

Olga 1. Konnova, Lead Engineer, Research Laboratory «Food Systems and
Biotechnologies», FSBEI HE Astrakhan State Technical University okonnova88@gmail.com

AunekcansaH Urops FOpbeBHY, JOKTOpP TEXHUYECKUX Hayk, mpodeccop, PI'BOY BO
«AcCTpaxaHCKUI TOCyJapCTBEHHBIH TEXHUUECKH YHHUBEpPCUTET», Kadeapa «TexHomornueckue
MAaITHHBI u 000pyIOBaHUEY, 16081960igor@gmail.com, 8-960-863-26-04,
https://orcid.org/0000-0001-5494-1226

Igor Y. Aleksanyan, Dc. Sci. (Tech.), Professor, FSBEI HE Astrakhan State Technical
University, Department of Technological Machines and Machinery,
16081960igor@gmail.com, 8-960-863-26-04, https://orcid.org/0000-0001-5494-1226

HyrmanoB Ann0epT Xamen-XapucoBHY, JOKTOp TEXHHYECKHX HayK, mpodeccop,
OI'bBOY BO «AcTpaxaHCKUW TOCYJapCTBEHHBI TEXHUYECKH YHHUBEpPCHUTET», Kadenpa
«TexHonornveckue MamuHbl U obOopynoBanue», albert909@yandex.ru, 8-927-282-43-07,
https://orcid.org/0000-0002-4093-9982

Albert H.-H. Nugmanov, Dc. Sci. (Tech.), FSBEI HE Astrakhan State Technical
University, Department of Technological Machines and Machinery, albert909@yandex.ru, 8-
927-282-43-07, https://orcid.org/0000-0002-4093-9982

ApaGoB Mmuxaun IlyreeBm4, kaHaugat TeXHUYECKMX Hayk, aoueHT PI'BOY BO
((ACTanEIHCKI/Iﬁ FOCY,HapCTBeHHHﬁ TCXHUYCCKU YHUBCPCHUTECT, Kacbe):[pa «TexHonornueckue
MaIllMHbI 1 000py0BaHuey , arabovs7@mail.ru

Mikhail Sh. Arabov, Cand. Sci. (Tech.), Assistant Professor, FSBEI HE Astrakhan
State Technical University, Department of Technological Machines and Machinery,
arabov57@mail.ru

Mewmeneiikuna Haranus [laBiaoBHa, KaHIMIAT TEXHUYECKUX HayK, noueHT, ®I'BOY
BO  «AcrpaxaHCkuii  TOCYIapCTBEHHBIH  TEXHUYECKH  YHHBEpPCUTET»,  Kadempa
«TexHonmorn4eckue MallimHel 1 000pynoBanuey, zolinatashka@mail.ru

Natalia P. Memedeikina, Cand. Sci. (Techn.) Assistant Professor FSBEI HE Astrakhan
State Technical University, Department of Technological Machines and Machinery
zolinatashka@mail.ru

CoxosnoBa Exarepuna BaammmmpoBHa, acnpant ®I'BOY BO «Actpaxanckuit
T Ocy,I[apCTBeHHHﬁ TCXHUYCCKHU YHHUBCPCUTCT», Ka(bez[pa «TexHonornyeckyue MaIIUHBI U
obopynoBanue» k_sokolova93@mail.ru, https://orcid.org/ 0000-0003-2663-1786

Ekaterina V. Sokolova, Postgraduate student, FSBEI HE Astrakhan State Technical
University, Department of Technological Machines and Machinery k_sokolova93@mail.ru,
https://orcid.org/ 0000-0003-2663-1786

Jara mocryruieHus B pegakuuio: 12.12.2022
[Mocne penenzuposanns: 13.02.2023
[Hara npusstus k myomukanuu: 07.03.2023

Bbinyck 1, 2023 71


mailto:okonnova88@gmail.com
mailto:okonnova88@gmail.com
https://orcid.org/0000-0001-5494-1226
mailto:16081960igor@gmail.com
https://orcid.org/0000-0001-5494-1226
mailto:albert909@yandex.ru
https://orcid.org/0000-0002-4093-9982
mailto:albert909@yandex.ru
https://orcid.org/0000-0002-4093-9982
mailto:arabov57@mail.ru
mailto:arabov57@mail.ru
mailto:zolinatashka@mail.ru
mailto:k_sokolova93@mail.ru

CoBpemenHas Hayka ¥ nHHOBarmu Nel (41), 2023

Ponnonos UBan CepreeBu4
[Rodionov Ivan Sergeevich],
EBaoxkumoB UBaH AJlekceeBHY
[Evdokimov Ivan Alexievich],
AodaxkymoBa Esnena AnarosibeBHa

YJIK 637.344.004.14 [Abakumova Elena Anatolyevna]

DOI:10.37493/2307-910X.2023.1.7

BUOTEXHOJIOI'MYECKHUE OCHOBBI
OYHKIMUOHAJIBHOI'O HAIIUTKA HA
OCHOBE MOJIOYHOM CBIBOPOTKH

BIOTECHNOLOGICAL BASES OF A
FUNCTIONAL DRINK BASED ON WHEY

DI'AO0Y BO Cesepo-Kasxazckuii ghedepanvhulii ynugepcumem, Cmaeponons, Poccus,
E-mail: rodionovivan261@gmail.com

FSAEI HE ""North-Caucasus Federal University", Stavropol, Russia

E-mail: rodionovivan261@gmail.com

Annomauusn

ObocHosana axmyanbHOCmMb (hepMeHmamusHo20 2UOPOIU3A MOIOYHOU CbIBOPOMKU
KAK OCHOGbL 015 noJjiy4erus @yHKL;uOHaﬂbelx HANUMKOe6. Hpoee()eH cpaeHumeﬂbelzi AHAIU3
(hepmenmamueroll  aKMUBHOCMU  PA3IUYHLIX (epMEeHmos8 U paspabomana KoMNO3uyus
qbyHKL{MOHaJZbHOZO HAnumka.

KiroueBble ciioBa: TUAPOJIU30BaHHAA MOJIOYHAsA CbIBOPOTKA, (I)YHKI_II/IOHSUIBHLIC
HaIUTKH, KPEATHH MOHOTH/IPAT, TJIFOK030-(QPYKTO3HBIN CHPOTI.

Abstract

The relevance of obtaining whey after enzymatic hydrolysis for various types of
functional drinks is substantiated. A comparative analysis of the enzymatic activity of
different enzymes was carried out, and a composition of a functional drink was developed.

Key words: hydrolyzed whey, functional drinks, creatine monohydrate, glucose-
fructose syrup.

Introduction

The problem of the full and rational use of whey is relevant, regardless of the volumes
received, methods of organization and forms of ownership of production. Whey, despite its
unique composition, is not fully processed in most dairy processing plants [1]. Currently,
about 21% of whey is used in Russia for food purposes [2], and the rest is used to feed farm
animals, irrigate fields, or drain into wastewater.

Milk whey, into which about 50% of milk solids pass [3], is considered one of the
most promising sources of raw materials for obtaining food, clinical, therapeutic and dietary
ingredients. Milk whey does not have a negative effect on the human body, has practically no
contraindications for use. It is noted that it has an active stimulating effect on the secretory
function of the digestive organs and can be used for medicinal purposes [4].

The chemical composition of milk whey is quite rich, diverse and includes more than
200 essential components. A number of studies have confirmed that it is a biologically
valuable raw material, since it contains all the essential amino acids, which gives the products
prepared using whey functional properties [5,6]. In the dry matter of whey, the main
components are distributed as follows: lactose — 70%, nitrogenous substances — 14.5%, fat —
7.5% and mineral salts — 8%. The high biological value of whey is due to protein substances,
as well as vitamins, hormones, organic acids, immune bodies and microelements [7].

During the production of cheese and cottage cheese, the main whey proteins, B-
lactoglobulin and o- lactalbumin, pass into whey. The share of p-lactoglobulin accounts for 7-
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12% of the total amount of milk proteins, and the share of a- lactaloumin - 2-5%. Whey
proteins are rich in essential amino acids (lysine, tryptophan, methionine, threonine) and
cystine, which makes them one of the most biologically valuable part of milk proteins [7].
Whey proteins are used by the body for structural metabolism, mainly for the regeneration of
liver proteins, the formation of hemoglobin and blood plasma [8]. Also, whey proteins, -
lactoglobulin and a- lactalbumin, have important functional and biologically active properties,
which are significantly increased upon hydrolysis by various enzymes [9]. Due to the high
nutritional and biological value of whey, it is often used as a natural raw material for various
drinks [10]. The prospects for the use of whey as the main ingredient for obtaining functional
drinks are due to the following factors:

o composition and properties;

o relatively low cost and availability;

o a radical solution to the environmental problem through non-waste processing;

o seasonal coincidence of the maximum consumption of beverages by the
population and the production of whey at most enterprises;

o the expediency of using natural liquid whey in dietary and clinical nutrition

[11].

The technology for the production of drinks from whey can vary significantly
depending on the type of its pre-treatment: the use of natural whey; removal of whey proteins
(serum clarification); hydrolysis of nitrogenous or carbohydrate components; dry matter
concentration; fermentation. Thus, whey drinks belong to one of the most significant product
groups.

Knowing the features of the technology of each group of beverages makes it possible
to evaluate the effectiveness of developing innovative products for a particular enterprise,
taking into account its features and technical capabilities [12].

One of the modern trends in solving this problem is enzymatic hydrolysis, especially
the incomplete hydrolysis of proteins. Research in this direction is an important link in
solving the fundamental problem of providing the human body with a complete protein diet.
Innovative products, which include milk protein hydrolysates, can significantly increase their
nutritional and biological value, which is especially important when organizing sports
nutrition [13].

It is known that hydrolysis is actively used to cleave proteins by proteolytic enzymes
to peptides and amino acids. During hydrolysis, peptide bonds are broken, and after the
addition of a water molecule, peptides and amino acids are released (Figure 1).

AN e A

Figure 1 — Scheme of cleavage of the peptide bond: R1, R2, R3 - amino acid radicals; E - enzyme
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The newly formed peptides act as new substrates for the enzyme [7]. Enzymatic
hydrolysis proceeds under normal, in contrast to extreme, parameters commonly used in
chemical and physical treatment [14]. It has been proven that enzymatic hydrolysis makes it
possible to obtain hydrolysates with desired properties. The advantage of enzymatic
hydrolysis of whey proteins is a high speed under relatively mild conditions — atmospheric
pressure and a temperature not exceeding 50°C. As a result of hydrolysis, there is practically
no destruction of amino acids and a decrease in the biological value of the final product. A
feature of proteolytic enzymes is their specificity with respect to the type of peptide bond,
which makes it possible to obtain products with varying degrees of protein hydrolysis, which
are used in bakery, dairy, and other food industries [15].

The ultrafiltration concentrate (retentate) of cheese whey by the enzyme preparations
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Promod 439L and Flavorpro 766 MDP is known, due to which peptides with high antioxidant
properties were obtained that have a positive effect on metabolic processes in the human body
[16]. In addition, protein hydrolysates have functional and technological properties: better
solubility; stability during high-temperature processing; high resistance to precipitation under
the influence of a number of factors (pH, the presence of metal ions) [7].

To evaluate the enzymatic hydrolysis of whey with enzymes of various proteolytic
activity, studies were carried out on the effect of electrochemical activation on the efficiency
of the process. Electrochemical activation is a combination of reactions in the space charge
region, near the surface of the electrodes, and electrochemical effects on the medium
containing ions and molecules of dissolved substances in non-equilibrium charge transfer
through the electrode-electrolyte interface under conditions of minimal heat release. The main
structural transformations of water molecules occur near the electrode surface, where the
electrical voltage is several orders of magnitude higher [17]. Milk whey was subjected to
electrochemical treatment in a laboratory electroactivation installation (Figure 2).
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The designs of electroactivation installations (electrolyzers) are different, but the
essence of the process is the same. The simplest electrolyzer consists of a container, two
electrodes (1.5), a semi-permeable ion-exchange membrane (3) made in the form of a
partition or a bag into which one of the electrodes (5) is immersed. The process of obtaining
anode (acidic) and cathode (alkaline) water is as follows: when the rectifier (6) is connected to
the AC network, the latter supplies a positive DC charge to the anode (1), and negative to the
cathode (5). In the prepared solution, under the influence of direct current, an electrolytic
process occurs, as a result of which an acidic medium is formed near the anode, anolyte (2)
with pH 2.0 - 2.5), and near the cathode, an alkaline, catholyte (4) with pH 10, 0 - 12.0.

We have studied the effect of electrochemical activation on serum in the presence of a
pancreatic enzyme with different proteolytic activity (enzyme 1 — 250 IU Ph. Eur "; enzyme 2
— 370 IU Ph. Eur; enzyme 3 — 900 IU Ph. Eur; enzyme 4 — 1000 U Ph. Eur). For research,
reconstituted whey was used, with a mass fraction of solids of 6.0%, which was pasteurized at
a temperature of 66 = 2 ° C, which was then cooled to a temperature of 47 + 2 ° C, at which
electrochemical activation was performed. The hydrolysis process was carried out at a
temperature of 38 + 2 °C by adding pancreatin enzyme and holding for 14-16 hours. To
inactivate the enzyme, hydrolyzed whey was heated to a temperature of 66+2°C and kept for
15 minutes.

Figures 3 and 4 show graphical dependencies characterizing the change in pH and the
efficiency of acid formation depending on the proteolytic activity of the introduced enzyme
preparation, respectively, with and without electrochemical activation.
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Figure 3 — Dynamics of pH change depending on the proteolytic activity of the introduced enzyme
preparation and electrochemical activation.
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As can be seen from the graphs, the initial value of the titratable and active acidity of
the samples after electrochemical activation was, respectively, 4.0 £ 0.5 °T and pH 6.9 = 0.04,
and the final value was 60.0 £ 3.0 ° T and pH 4.37 + 0.04, and for samples without
electrochemical activation, respectively, the initial value is 9.0 = 1.0 °T and pH 4.09 + 0.06,
the final value is 60.0 = 3.0 ° T and pH 4.37+0.04.
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It was found that the effect of electroactivation on titratable acidity was not
manifested, in contrast to the active pH acidity, which was taken into account when creating a
sports drink. In further studies, a proteolytic enzyme 1-250 IU Ph was used. Eur, with a lower
cost, since no significant difference in the effect of enzyme activity was observed.

It is known that creatine in the human body is synthesized from arginine, S-
adenosylmethionine and glycine, primarily in the pancreas, liver [18], as well as in the brain,
testicles [19, 20].

Creatine as a dietary supplement is available in various forms, such as creatine
anhydrous, creatine monohydrate, creatine ethyl ester, creatine malate, creatine pyruvate, and
others [21]. The main data on creatine monohydrate relate to the area of its influence on
human performance and health. It was noted that with the regular use of this supplement,
strength indicators increase, without changing the fat mass and muscle morphology [22].
Although people respond differently to creatine supplementation, it is generally accepted that
creatine supplementation increases body stores, promotes faster post-exercise recovery, and
improves exercise performance [23].

It should be noted that creatine enters the body mainly with meat, fish and other
animal products [24]. Its daily intake in humans is about 2 g per day [25]. Thus, to maintain
creatine stores in the body, it is necessary to synthesize or take about 2 g of creatine daily,
however, during sports or heavy physical activity, the daily intake of creatine increases [23].
With constant sports, taking into account the increase in the consumption of creatine by the
body, it becomes necessary to include it in food, in particular, in the composition of a
functional drink based on whey.

We have studied the effect of creatine monohydrate on the development of lactic acid
microflora containing Lactococcus lactis, Streptococcus thermophilus, Lactobacillus
acidophilus, Lactobacillus helveticus, Propionibacterium freudenreichii ssp. Shermanii, while
developing a functional drink based on whey.

During the study, reconstituted whey was used, with a mass fraction of solids of 6.0%,
pasteurized at a temperature of 66+2°C. Pasteurized whey was subjected to electrochemical
activation and enzymatic hydrolysis with a proteolytic enzyme 1-250 IU Ph. EUR. Further,
after enzyme inactivation, creatine monohydrate was added to the samples in the amount of
0.5%, 1% and 1.5% of the total serum volume. The starter culture of lactic acid
microorganisms was used in an amount of 5% of the serum volume. During the experiment,
fermentation continued for 6 hours at the optimum temperature for fermentation of 38 + 2 °C.
During the fermentation, the pH and titratable acidity of the samples were controlled. Figures
5 and 6 show graphical dependencies characterizing the efficiency of acid formation and pH
for a starter culture containing Lactococcus lactis, Streptococcus thermophilus, Lactobacillus
acidophilus, Lactobacillus helveticus, Propionibacterium freudenreichii ssp. shermani with
different doses of creatine monohydrate.
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Figure 5 — Efficiency of acid formation of starter containing Lactococcus lactis, Streptococcus
thermophilus , Lactobacillus acidophilus , Lactobacillus helveticus , Propionibacterium freudenreichii ssp .
Shermanii, with various doses of creatine monohydrate
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Figure 6 — Dynamics of pH of the starter containing Lactococcus lactis, Streptococcus
thermophilus, Lactobacillus acidophilus, Lactobacillus helveticus, Propionibacterium freudenreichii ssp.
Shermanii, with various doses of creatine monohydrate

The conducted studies show that creatine monohydrate practically does not affect the
acid formation efficiency of the starter, however, there is a change in the pH value within
acceptable limits, so it was decided to use a dose of creatine monohydrate in the amount of
1% of the total whey volume. This value of creatine monohydrate is of fundamental
importance, since in terms of 200 ml the dose of creatine monohydrate is 2 g, which
corresponds to the daily intake of the drug [25].

To give pleasant organoleptic properties to a functional drink, we chose glucose -
fructose syrup (GFS) as a sweetener. Firstly, this is due to the fact that GFS is a natural
sweetener obtained from corn by successive enzymatic liquefaction and saccharification of
starch to a high-glucose syrup. Secondly, in terms of sweetness level and taste profile, GFS is
comparable to sucrose and provides a taste enhancement, since its sweetness is quickly and
early determined by taste buds, but is not delayed, which leads to better perception [26]. GFS
also provides stability, freshness, texture, color, fluidity, and consistency in foods compared
to sucrose [27]. The GFS used by us, obtained by isomerization of a part of D-glucose into D-
fructose, contained 20-50% of solids.

Bbinyck 1, 2023 77



CoBpemenHas Hayka ¥ nHHOBarmu Nel (41), 2023

Whey was reconstituted to a solids content of 6.0% and subjected to enzymatic
hydrolysis. After enzymatic hydrolysis, GFS was added in the amount of 5%, 7%, 9% of the
serum mass. The samples were then fermented with a starter containing Lactococcus lactis,
Streptococcus  thermophilus, Lactobacillus acidophilus, Lactobacillus helveticus,
Propionibacterium freudenreichii ssp. shermani. After ripening, an organoleptic evaluation of
the obtained samples was carried out, recorded for each criterion, summarized in the form of a
final assessment using a discrete ten-point scale. At the same time, the indicator "excellent"”
was considered at 10 points, "good™ — at 8 points, "unsatisfactory” and "poor”, respectively, at
2 and 1 points. Each expert additionally described the nature of sensations during organoleptic
evaluation [28]. The results are shown in table 2.

Table 2 — Organoleptic indicators of a functional drink with different doses of GFS

GFS doses Organoleptic indicators Grade
Control Sour smell, sour taste, yellow color 2.3
5% Sweet and sour smell, sour taste, yellow color 5
7% Sweet smell, pleasant sweet taste, yellow color 8.5
9% Sweet smell, sickly sweet taste, yellow color 6.5

Analysis of the data obtained showed that the use of GFS significantly improves the
organoleptic characteristics of the drink, while its optimal amount is 7% of the total whey

mass.
Based on the results of the experiments, a technology for a functional drink for sports
nutrition was developed, adapted to industrial conditions (Figure 7).

Acceptance of raw materials and quality
assessment

!

Dry whey recovery

!

Whey pasteurization
t=66+2°C,
7= 30 minutes

|

Whey cooling
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Enzymatic hydrolysis
t=38+2°C, f— Enzyme application
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monohydrate, glucose-fructose
‘ Fermentation, (z = 6 hours) }4— syrup and sourdough
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‘ Cooling, t = 12+2°C, ‘

!

Pre-packing and packaging

Figure 7 — Schematic diagram of the production of a functional drink using whey.

In order to ensure the quality of sports nutrition drinks, the incoming raw materials are
controlled — whey powder, then it is restored to a solids content of 6.0%.

Whey is pasteurized at 66 + 2 °C with a holding time of 30 minutes. The mixture is
cooled to a temperature of 47 + 2 °C and electrochemical activation is carried out, ensuring a
constant pH for the enzyme preparation equal to 4.37.

78 Bbinyck 1, 2023



CoBpemenHas Hayka ¥ nHHOBarmu Nel (41), 2023

After electrochemical activation, the serum is cooled to a temperature of 38 + 2 °C and
a hydrolytic enzyme is added. Hydrolysis of whey is carried out within 14 - 16 hours.

At the end of hydrolysis, the whey is pasteurized for 30 minutes at a temperature of 66
+ 2 °C, and cooled to the starter addition temperature of 38 &+ 2 °C.

A sourdough containing Lactococcus lactis, Streptococcus therm o philus,
Lactobacillus acidophilus, Lactobacillus helveticus, Propionibacterium freudenreichii ssp.
Shermanii, contribute in the amount of 5%. Creatine monohydrate is added in the amount of
1%, glucose-fructose syrup in the amount of 7%. The mixture of components is stirred. The
fermentation of the drink is carried out until the acidity of the product reaches 75 - 80 °T, the
sports drink is cooled to a temperature of 12 & 2 °C. Before bottling, the product is stirred.

The research results confirmed the expediency of using whey after enzymatic
hydrolysis to obtain functional drinks. The developed technology for the production of a
sports drink takes into account the creation of a fermented whey base, the optimal amount of
creatine monohydrate and GFS in order to give the drink functional properties, a pleasant
aroma, with hints of sourness and a sweet taste.
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Annomauus

B cnoorcuswmuxcs ycnosusix nouck Hogulx 6UoI02U4eCKYU AKMUBHBIX GeUecms pa3IuiHol
@DYHKYUOHANBbHOU HANPABGIEHHOCMU U3 OOCMYNHO20 U HeO0p02020 PACMUMENbHO20 CblPbA,
paspabomka  MACHbIX NPOOYKMO8 ¢  (DYHKYUOHANbHbIMU — 000ABKAMU, U3VUEHUE UX
HOMpeoUmenbeKux ceoUcme U d¢hghekmusHocmu - A61AIOMCSA NePCHeKMUSHbIMU 3A0AYAMU.
Tvik6enHass myKa A61Aemcsi NPUPOOHbIM OUONOSUYECKU AKMUBHBLIM 0eNK080-8UMAMUHHO-
MUHEPANbHLIM — KOMNIJIEKCOM  PACMUMENbHO20 NPOUCXONCOeHUs, couemarnwum 68 cebe
OCHOGHble He3aMeHUMble AMUHOKUCIOMbL, MAKpO- U MUKPOINEMEHMbl, SUMAMUHbL U
kiemuamky. ILlenv pabomer - uzyuumeb XumMuyeckuni cocmaeé U  @DYHKYUOHANbHO-
MexHoN02UYecKUue Ce80UCMBa cemsH Kabauka ¢ Nnepcnekmueoll UCNONb308aHUSL 8 Kayecmee
buoxoppexmopa 6 MeXHON02UU  MACOPACIUMENbHLIX — NPOOYKMO8  (PYHKYUOHATbHO2O
HazHauenusi. Hccnedoeanus evinonnenvl Ha kagedpe nuwesvix mexnonoeutt @I'60Y BO
«[onckoii eocyoapcmeennviii azpapuviti yuueepcumem» u nHa Q0O «Msacokombunamy, c.
Paszsunvnoe, Ilecuanokonckuu p-u, Pocmoeéckas o6n. Ycmanoeneno, umo 6eedenue &
peyenmypvl MACONPOOYKMO8 000a8KU CeMAH Kabauxka ynyuuidaem opeaxHoienmuieckue u
@u3zuKo-xuMuuecKkue xXxapaKmepucmuku 2omosvix uzoeiui. Onvimusie oOpasybl OMAUYATUCD
Oonee HedNHCHOU KoHcucmenyuel u Oojiee BblCOKOU O00HOPOOHOCMbIO ¢hapuia Ha paspese,
OmMMeyeHO Makdice y8enruyeHue Maccosou 001U 6eika u ymeHvueHue 00U Heupa.

KuroueBble c10Ba: THIKBEHHAss MyKa, MHIIEBas [IEHHOCTh, BUTAMUHHO-MHHEPATHHBIN
COCTaB, MSCOMPOAYKTHI, (DYHKITMOHAILHBIC CBOHCTBRA.

Abstract
In the current conditions, the search for new biologically active substances of various
functional orientation from affordable and inexpensive plant raw materials, the development
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of meat products with functional additives, the study of their consumer properties and
effectiveness are promising tasks. Pumpkin flour is a naturally biologically active protein-
vitamin-mineral complex of plant origin, combining the main essential amino acids, macro-
and microelements, vitamins and fiber. The purpose of the work is to study the chemical
composition and functional and technological properties of zucchini seeds with the prospect
of being used as a biocorrector in the technology of functional meat products. The research
was carried out at the Department of Food Technologies of the Don State Agrarian
University and at the Meat Processing Plant LLC, Razvilnoye village, Peschanokopsky
district, Rostov region. It has been established that the introduction of zucchini 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.

Key words: pumpkin flour, nutritional value, vitamin and mineral composition, meat
products, functional properties.

Introduction. Throughout the existence of a biological species, a person received the
necessary biologically active substances with food and satisfied the needs of the body. Now
the situation has changed dramatically. In the modern world, food products undergo very
severe heat treatment, are subjected to conservation, long-term storage, and transportation,
which negatively affects their quality and the content of biologically active substances in
them [4, 9, 12, 14].

When developing modern biotechnology for obtaining protein preparations from plant
seeds, special attention is paid to the maximum preservation of the entire complex of
biologically active compounds that make up their composition [2, 11].

As promising sources of plant raw materials for the creation of biologically active
additives, along with secondary resources of the food and processing industry, vegetable raw
materials, in particular, seeds of pumpkin plants and products of their processing, which have
a unique chemical composition, are of practical interest [1, 10].

The most famous plants of the Pumpkin family include pumpkin, zucchini, watermelon,
melon, etc. The popularity of zucchini among Russian consumers has increased significantly,
including due to the excellent dietary properties of this plant: a harmonious ratio of potassium
and sodium salts in zucchini, a small amount of coarse dietary fiber, low calorie content, the
presence of proteins, minerals, vitamins. Zucchini is rich in folic acid, which plays an
important role in the process of hematopoiesis and should be included in the diet of the
elderly, children and pregnant women [13, 15].

A by-product of the processing of pumpkin plants are seeds, which have a unique
chemical composition and pharmacological properties. The chemical composition of pumpkin
seeds of various varieties is presented in table 1.

Table 1 — Chemical composition of pumpkin seeds

Index Pumpkin Table Winter A-5 Zucchini Aral F1

Moisture and volatile substances, 6.36 6.45
%
Protein, % 31.36 34.03
Lipids, % 28.42 29.19
Carbohydrates, % 30.82 26.19
Including: fiber 17.25 19.82
soluble sugars 13.57 6.37
Minerals, % 3.04 4.14
Including: 0.29 0.42
insoluble in 10% HCI
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The seeds of pumpkin plants contain a large amount of protein, are a source of oil rich
in vitamin E, they contain the most valuable complex of vitamins, resins, glycosides and other
substances necessary for a person. The protein content is more than 30%, according to this
indicator, the seeds of pumpkin plants are not inferior to traditional protein supplements of
plant origin used in the production technology of meat and vegetable products [3].

When studying the chemical composition of pumpkin seed samples, it was found that
the amount of lipids ranges from 28.42% to 31.79%, which determines the high biological
value of the studied seeds and, therefore, can be used in recipes for meat and vegetable
products, improving their chemical composition and nutritional value.

To assess the biological value of seeds, the following were calculated: amino acid score,
coefficient of difference in amino acid score (CDAAS) and biological value (BV) (Table 2).

The minimum value of the amino acid score in the studied samples was found for
tryptophan, slightly higher for the sum of amino acids methionine and cysteine. The amino
acid score of valine and isoleucine is significantly lower than the FAO/WHO requirements.

Table 2 — Biological value of pumpkin seeds

Index Pumpkin Table Winter A-5 Zucchini Aral F1

Amino acid score, %: 94.0 82.8
valine

isoleucine 86.3 87.8
leucine 110.3 103.6
lysine 100.6 101.5
methionine + cystine 73.1 74.0
threonine 158.0 163.5
phenylalanine 150.5 138.7
tryptophan 70.0 76.0
CDAAS, % 35.4 29.5
BV, % 64.6 70.5

In general, the proteins of the seeds of pumpkin crops of various varieties have a high
biological value, but the highest value of BC in the seeds of the vegetable marrow of the Aral
F1 variety is 70.5%.

Evaluation of the nutritional value of raw materials is impossible without determining
its mineral composition. The content of mineral substances in the seeds of pumpkin crops
indicates that the bulk of macronutrients is represented by phosphorus, potassium, magnesium

and calcium. Of the trace elements, a significant amount of zinc and iron was found (Table 3).
Table 3 — Mineral content (per 100 grams)

Index Pumpkin Table Winter A-5 Zucchini Aral F1
Potassium 536 mg 924 mg
Calcium 289 mg 380 mg
Magnesium 345 mg 507 mg
Phosphorus 1388 mg 2292 mg
Sodium 14 mg 16 mg
Iron 6210 mcg 8220 mcg
Zinc 6540 mcg 8330 mcg
Copper 960 mcg 1460 mcg
Manganese 2730 mcg 3740 mcg

Data on the chemical composition, content of macro- and microelements, as well as
indicators of the biological value of pumpkin plant seeds indicate the prospects for their use
as a natural biocorrector in the technology of functional meat products.
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Materials and research methods. The studies were carried out at the Department of
Food Technologies of the Federal State Budgetary Educational Institution of Higher
Education “Don State Agrarian University” and at LLC “Myasokombinat”, p. Razvilnoye,
Peschanokopsky district, Rostov region

The following were used as objects of research: meat raw materials — trimmed beef first
grade, trimmed semi-fat pork; white-fruited squash variety "Aral F1" (manufacturer — LLC
"Sakata-Kuban", Krasnodar, Russia) and products of its processing.

Experimental studies included the use of modern physical-chemical, structural-
mechanical, functional-technological, microbiological and organoleptic research methods,
according to GOST [5, 6, 7, 8].

Research results and their discussion. Assessing the prospects for the use of pumpkin
seeds in the technology of meat products as components that give new products functional
properties, it is important to know the level of their safety. The research methodology
included the study of the main microbiological indicators of the safety of seeds of pumpkin
plants (Table 4).

Table 4 — Microbiological safety indicators of cucurbit seeds

Name of indicator Indicator value

Pumpkin seeds GOST 31645-2012
The number of mesophilic aerobic 32x10° No more than 5-10 *
and facultative anaerobic
microorganisms., CFU/g
Yeast, CFU/g Not detected No more than 100
Molds, CFU/g Not detected no more than 200
Coli group bacteria in 0.1 g of the Not detected Not allowed
product

The data obtained indicate that according to SanPin 2.3.2.1078-01, no excess of the
established norms was found, which characterizes the studied samples of pumpkin plant seeds
as a safe raw material suitable for use as food components in food products.

Flour from squash seeds was produced in accordance with the regulatory documentation
according to TU 9195-001-60742274-2015. Waxy marrow seeds were crushed in a mill for 60
seconds at 1500 rpm, the core was separated from the shells by sifting through a sieve with a
diameter of 1.0 mm.

In appearance, zucchini seed flour is a finely ground greenish-yellow powder (Fig. 1).

Figure 1. — Flour from zucchini seeds
Organoleptic characteristics of flour from zucchini seeds are presented in table 5.

Table 5 — Organoleptic indicators of flour from zucchini seeds

Name Flour characteristic
indicator from zucchini
Appearance fine grinding powder
Color greenish yellow
Taste Peculiar to zucchini seed flour, with a characteristic nutty flavor
Smell Peculiar to flour from zucchini seeds, without foreign odors

Zucchini seed flour has a high nutritional value (Table 6).
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Table 6 — Nutritional value of zucchini seed flour

Name of indicator Mass fraction, %

Moisture 12+0.3

Fat 10.0£0.2
Protein 38.0+0.4
Carbohydrates 23.0+0.3
Ash 3.5+0.1

Cellulose 18.5+0.3
Energy value, kcal 286.0 _

In order to establish the influence of a natural biocorrector based on zucchini seed flour
on the functional and technological properties of model minced meats, model minced meats
were developed under the production conditions of Myasokombinat LLC.

As a control, we used the recipe for minced meat for boiled sausage "Stolovaya"
(category B). A vegetable additive was introduced into the experimental model minced
systems, replacing part of the trimmed beef of the 1st grade with flour from squash seeds in
an amount of 5% to 25% (Table 7).

Table 7 — Recipes of experimental model mince systems

Narme of ingredients Control Replacement level
s | 1% | 1% | 2 | o
Unsalted raw materials, kg (per 100 kg of raw materials)

Trimmed beef 1 grade 400 380 360 340 320 300
Pork rimmed bold 500 500 500 500 590 500
Whole or skimmed cow's milk 10 10 10 10 10 10
Hydrated Zucchini Seed Flour - 20 40 6.0 80 100
Tol 1000 1000 1000 1000 1000 1000

The effect of a protein supplement based on hydrated flour from zucchini seeds on the
moisture-binding and emulsifying abilities of minced meat systems is shown in Figures 2
and 3.

It should be noted that with an increase in the dosage of hydrated powder from zucchini
seeds, applied to minced meat, there is an increase in moisture-binding and emulsifying
capacity, which is one of the important factors in the production technology of boiled

sausages, increases the yield of finished products and shelf life.
Control 10% 15% 20%

Figure 2. — The effect of hydrated flour from zucchini seeds on the moisture-binding capacity of
minced meat
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25%

Figure 3 — The effect of hydrated flour from squash seeds on the emulsifying ability of minced

meat

Preliminary data obtained on minced meat served as the basis for the development of a
recipe and technology for boiled sausage with the addition of flour from zucchini seeds. The
development of prototypes of boiled sausages with a natural biocorrector based on flour from
zucchini seeds was carried out on the basis of the recipe for sausage "Stolovaya" (control
sample). In experimental samples, from 5 to 25% of trimmed beef of the 1st grade was
replaced with a vegetable supplement based on flour from zucchini seeds (Table 8).

Table 8 — Recipe for prototypes of boiled sausages with different levels of replacement of meat raw materials
with flour from zucchini seeds

Name of ingredients Control sample Prototype (replacement level)
5% 0% | 1% | 2% 25%
Unsalted raw materials, kg (per 100 kg of raw materials
Trimmed beef 1 grade 400 380 360 34.0 320 300
Pork trimmed bold 590 500 500 590 500 590
Whole or skimmed cow's milk 10 10 10 10 10 10
Hydrated Zucchini Seed Flour - 20 40 6.0 80 100
Total 1000 1000 1000 1000 1000 1000
Food additives, spices, materials, g (per 200 kg of unsalted raw materials)

Sugar 150 150 150 150 150 150
Salt 2475.0 2475.0 2475.0 2475.0 2475.0 2475.0
sodium nitrite 7.4 7.4 7.4 7.4 7.4 7.4
Black pepper 100.0 100.0 100.0 100.0 | 100.0 100.0
Allspice 100.0 100.0 100.0 100.0 100.0 100.0
fresh garlic 120.0 120.0 120.0 120.0 120.0 120.0

One of the technological risks in food fortification, which is accompanied by the modification
of the recipe composition, is a change in their organoleptic properties. Therefore, special attention
was paid to the preservation of the organoleptic characteristics of samples of sausages when replacing

raw meat with flour.
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According to organoleptic indicators, prototypes with a level of replacement of raw meat up to
20% met the requirements of GOST 23670-2019 “Cooked meat sausage products. General technical
conditions” (Table 9).

Table 9 - Organoleptic quality indicators of prototypes of boiled sausages with different levels of replacement of

meat raw materials
Name of indicator Characteristics of the indicator
Control Replacement level Requirements GOST 23670-
15% | 20% 25% 2019
Appearance Loaves with a clean, dry surface, without slips, stains, damage to the shell of minced meat
Consistency elastic elastic
Color and type of Pink Light pink light gray Pink or light pink minced

minced meat
on the cut

co

tint

meat, evenly mixed, and

white color or with a pinkish
, side size not more than 6

ntains pieces of bacon of

Smell and taste

Peculiar to this type of product, with | Peculiar to this type
the aroma of spices, moderately salty |of product, with the | product, with the aroma of
aroma of spices, spices, moderately salty

moderately salty,
with a
characteristic nutty
flavor

mm
Peculiar to this type of

The introduction of flour from zucchini into boiled sausages slightly affects the
indicators — the type and color of the cut, consistency, juiciness. The prototypes were
distinguished by a more delicate consistency and a higher uniformity of minced meat.

According to the totality of indicators, preference was given to products with a level of
replacement of meat raw materials with flour from zucchini seeds up to 20%. A higher level
of introduction — 25% replacement of meat raw materials, leads to a deterioration in the taste
and aroma of sausages and is undesirable due to the presence of a characteristic aftertaste and
a grayish tint of the sausage on the cut. The cyclogram with organoleptic evaluation data is
shown in Figure 4.

Juiciness

Sectional view

-

Consistency

| ]

smell and Aroma

Appearance -—0

—*—Control

—— | 504

—o—2(1%

Figure 4. — Cyclogram with organoleptic evaluation data
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The results of tasting monitoring of the organoleptic evaluation of prototypes of boiled
sausages with different levels of replacement of meat raw materials are presented in table 10.

Table 10— Results of tasting monitoring, in points

The level of replacement of meat raw materials General organoleptic evaluation,

points
Control 8.60
5% prototype replacement 8.60
10% replacement 8.47
15% replacement 8.35
20% replacement 8.13
25% replacement 7.36

The results of chemical and technological studies of boiled sausages of control and experimental
batches, made using flour from zucchini seeds, are given in table. eleven.

Table 11 — Chemical and technological indicators of boiled sausages made using zucchini seed powder

The level of Mass fraction, % Yield of finished
replacement of meat moisture fat squirrel products,%

raw materials

Control 70.5 16.20 12.60 118.0

5% replacement 70.6 14.55 13.30 118.9

10% replacement 71.0 14.44 14.05 119.5

15% replacement 71.1 13.52 14.30 119.7

20% replacement 71.2 13.02 14.85 119.9

25% replacement 71.3 12.50 15.30 120.2

Analysis of the data indicates that the use of flour from zucchini seeds in the recipe of boiled
sausage as a substitute for part of the main raw material causes minor changes in the overall chemical
composition of the finished product, provides an increase in protein content and a decrease in fat
content. The content of the mass fraction of protein in the test samples averaged 14.36%, in the
control — 12.60%, which meets the requirements of GOST 23670-2019.

The introduction of a herbal supplement enriches the prototypes of boiled sausages with
vitamins, macro- and microelements and other biologically active substances, which increases their
biological value and translates them into a range of functional food products.

Along with organoleptic and physico-chemical properties, an equally important indicator is the
safety indicator. In order to determine the safety indicators of boiled sausage, the dynamics of
changes in the composition of microflora during storage of control and experimental samples of
boiled sausages was studied for eight days at a temperature of 6°C and relative humidity of about 75-
80%. Research data are presented in table 12.

Table 12 — Microbiological studies during storage of a prototype with a 20% replacement level for

eight days
Day of testing | The number of | Coli group | Sulfitred S. aureus Pathogenic, incl.
mesophilic bacteria cicating salmonella
aerobic and | (coliforms) clostridia ly
facultative
anaerobic
microorganisms.,
CFU/g
1 200 not discovered not discovered not not discovered
discovered
2 355 not discovered not discovered not not discovered
discovered
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3 465 not discovered not discovered not not discovered
discovered

4 640 not discovered not discovered not not discovered
discovered

5 708 not discovered not discovered not not discovered
discovered

6 760 not discovered not discovered not not discovered
discovered

7 805 not discovered not discovered not not discovered
discovered

8 995 not discovered not discovered not not discovered
discovered

As a result of research, it was found that the introduction of flour from zucchini seeds has a
positive effect on the safety of boiled sausage in microbiological terms. The total microbial number
ranges from 200 to 995 microbial cells per 1 g of the product for up to eight days of storage, after
which this indicator increases. The presence of pathogenic and opportunistic microflora at the
indicated storage periods was not detected.

Evaluation of the economic efficiency of production is one of the main factors, since an
important position is occupied not only by the quality of products, but also by the profit from its sale.

The studies included the calculation of the cost of the main and auxiliary raw materials for the
production of boiled sausages using a natural biocorrector based on hydrated flour from zucchini
seeds with a 20% level of meat raw material replacement in Tables 13, 14.

Table 13 — Calculation of the cost of the main raw materials for the production of boiled sausages

Name of the main raw material | Price 1 kg, "Canteen” (control) " Dining Room +" (Experience)
rub.
Consumptio | Cost, rub. | Consumptio Cost, rub.
n, kg n, kg
Trimmed beef 1 grade 460.00 400_ 18400.00 _ 20 14720.00 _
12980.00 _ 12980.00 _
Pork trimmed bold 220.00 590_ 590_
Whole or skimmed cow's milk 195.00 _ 10_ 195.00 _ 10_ 195.00 _
95.00 - 760.00
Hydrated Zucchini Seed Flour - 80_
Total: 100.0 31 575.00 100.0 28 655.00

From the above data, it can be seen that the

production of prototypes is lower than for the control.

cost of the main raw materials for the

Table 14 — Calculation of the cost of auxiliary raw materials for the production of boiled sausages
Name of the main raw material | Price 1 kg, "Canteen" (control) " Dining Room +"
rub. (Experience)
Consumption Cost, rub. Consumption, Cost, rub.
1 g g
Food salt 10.00 2475.0 24.75 2475.0 24.75
sodium nitrite 68.00 7.4 0.50 7.4 0.50
Sugar 27.00 _ 150.0 405 _ 150.0 405 _
Ground black pepper 145.00 100.0 1450 _ _ 100.0 1450 _ _
before fragrant 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
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The calculation of economic efficiency confirms the feasibility of using a natural biocorrector
based on flour from zucchini seeds in the technology for the production of boiled sausages. The use
of vegetable protein supplements in sausage production technology contributed to reducing the cost
of raw materials and increasing the profitability of the product. The economic effect at a 20% level of
replacement of meat raw materials amounted to 2,920 rubles.

Conclusions. Studies have confirmed the feasibility of using zucchini seed flour as a natural
biocorrector in the technology of functional meat products. The developed technology for the
production of pilot batches of boiled sausages using zucchini seeds makes it possible to partially
replace animal protein with vegetable protein, improve the quality of meat products and increase the
economic efficiency of production. The test samples were distinguished by a more delicate
consistency and a 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.
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Annomauus

Llervlo  pabomwl  sensiemcs — pacuem — cebecmoumocmu  pazpabomanHozo
@DYHKYUOHANLHO20 HANUMKA HA OCHO8e uas maumda. Mamua— ANOHCKU NOPOWKOBbIU Yall
3enenoeo yeema. Ha nepeom smane npouzeooumvcs oyewka obweco 006véma
KANUMALOBILONCEHUU: CYMMUPYIOMCS YeHbl Ha obopydosanue u monmasic. OCHO8HOU dman —
pacuem cebecmoumocmu paspabomaHHo20 (OYHKYUOHAIbHO2O HANUMKA HA OCHO8E Ydsl
mamua. [[nsa nonyuenus nokazamens ceOeCmouMoCmu paccuumvl8alomcs 3ampamvl HA
coipbe, mapy u Ynaxkosxy 3a 200. /lanree paccuumvléaemcs eIudUHA 3ampam Ha 600Y 0
PA3IUUHBIX  NPOU3BOOCMBEHHBIX  HYHCO, a makdce nompebasiemas 000pyO008aHuem
anexmposuepeus. Ha credyrowem smane npouzeooumuvcs pacuem 3apabomHOU Niamol
nepcoHana, KOmopas cocmoum u3 OCHOBHOU U OONOJHUMENbHOU 3apabomHuol niamol
pabouux npeonpusmus. Pacuem npou3eo0umscs OMHOCUMENbHO MAKUX NOHAMUU KaK.: (YOHO
pabouezo epemenu, bananc pabouezo spemenu. bviiu paccuumanvl pacxoovl Ha 3apadoOmHy0
naamy, npuxooswuecsi Ha 1 1 2omogou npodykyuu. Basicuvim 6v110 yuecmsv obszamenvhble
coyuanvuvie NIAMedNCU, OMUUCIeHUs HA COYUATbHOe cmpaxosanue. Jlanee npouzeoouncs
pacuem GeiuUHUHbL AMOPMUZAYUOHHBIX omuucienuti. OOun u3 eajcHetiwux noxazamenetl OJist
pacuema cebecmoumocmu — apeHoHas niaama. Ilpeononacaemcs apenoa 3emau ¢
HAXOO0SWUMCSL HA Hell NPOU3B00CMBEHHbIM NoMeweHueM. Jlanee paccuumuléaics nokazameisb
— UHble 3ampamvl. Dmu 3ampamvl OPUEHMUPOBOUHO HPUHUMATUCL pasubiMu 2% om
cmoumocmu coipbsi. Buiasneno 3navenue npouzeo0cmeeHHoOU cebecmoumocmu npooyKYuu.
THonnas cebecmoumocms NPOOYKYUU PACCHUMBIBANACh KAK CYMMA NPOU3BO0CHEEHHOU
cebecmoumocmu U, HAUOEHHbIX paHee, BHENPOU3BOOCMBEHHLIX pacx0008. Cmpykmypa
NOHOU CeDeCmoUMOCmU HA PA3TUYHbIL 00bEM HANUMKA PACCYUMAHA U NPedCmasieHd 6
mabdIuyHbIX OaHHbIX. [lanee onpedensinioch 3HaueHue peHmadeibHOCmu 20mo8o20 NPOOYKMA.
Kpome moco, bvina onpedenena s3¢ghgpexmusnocms npou3go0cmea HANUMKA Yds Mamua Ha
OCHOBe oyenKku cpoka okynaemocmu. Ilo pesyrbmamam 6viACHULOCL, YMO Npeonpusmue
oKynumucsi menee uepes 4 2ooa. Pacuem nokasan, umo ocyujecmenenue UH8eCMUyuoOHHO20
npoekma yenecoobpasno. Ilonoxcumenvroe 3HaueHue HAKONIEHHBIX OEHENHCHLIX NOMOKOS
03Hayaem noseieHue y Hac OONOIHUMENbHBIX 803MONCHOCMeU. B cury mozo, umo oannwli
UHBECTUYUOHHBIL NPOEKM (UHAHCUPYEMCsl 3a Cuem 3deMHbIX CpeOcme Obll Npou3sedeH
pacuem eluUtUHbL OEHEHCHO20 00X00d, KOMOPbLL QUpMA MOdHcem Hanpasums Ha no2auieHue
3aima U GbINAAMY NPOYEeHMOo8 no Kpeoumy. B pe3yromame mexHUKO-IKOHOMUUECKO2O
0060CHOBaHUA NPOEKMA ObLIU NOOCUUMAHBL CIeOVIOUWUe BeUYUNBL: CeDeCmOUMOCb 200060U
comosou npooykyuu 14600466 py6.;, omnycknHas yera npeonpusmus 200080U 20MOB0U
npooykyuu 21019700 py6., unu 57,5 py6. 3a oowy Oymuliky Hanumxa odvemom 500 mn;
yucmas npubvlis npeonpusmus 3a 200 6419230 py6.;, zampamvl Ha 1 py6. moeapHoll
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npooykyuu — 0,80 py6. Taxum obpazom, pazpabomanmuvili NPOEKmM MOI’CHO OYEHUMb KaK
aghpexmuenviil.  [Ipouzsooumviti  npoOykm  sA618emcs  QYHKYUOHAIbHLIM — HANUMKOM,
cooepacawyum BUMAMUHbL, MUHEPATbL, AHMUOKCUOAHMbL. B cuny nonesnocmu nanumka, oH
b0yoem eocmpebosan cpedu nompeoumeneti. Kpome moco, penmabenvnocms Hanumka
cocmasnsiem 16%, umo 2oeopum 06 >¢hghexmusnocmu npeonpusmusl.

KawueBbie cioBa: cebecToMMOCTh, (YHKIMOHAJIBHBI HANUTOK, Yail Marda,
pPEHTA0CTBHOCTh, KATUTAIOBIIOKECHHUSI, CHIPhE, 000pyI0BaHUE, OTITYCKHAS 1ICHA.

Abstract

The purpose of the work is to calculate the cost of the developed functional drink
based on mast tea. Matcha is a Japanese powdered green tea. At the first stage, the total
investment volume is estimated: the prices for equipment and installation are summed up. The
main stage is the calculation of the cost of the developed functional drink based on matcha
tea. To obtain the cost index, the costs of raw materials, containers and packaging for the
year are calculated. Next, the amount of water costs for various production needs is
calculated, as well as the electricity consumed by the equipment. At the next stage, staff
salaries are calculated, which consists of the main and additional wages of the workers of the
enterprise. The calculation is made with respect to such concepts as: working time fund,
working time balance. The payroll expenses per 1 liter of finished products were calculated. It
was important to take into account mandatory social payments, social insurance
contributions. Next, the amount of depreciation deductions was calculated. One of the most
important indicators for calculating the cost price is rent. It is supposed to lease land with a
production facility located on it. Then the indicator was calculated — other costs. These costs
were approximately assumed to be equal to 2% of the cost of raw materials. The value of the
production cost of products is revealed. The total cost of production was calculated as the
sum of the production cost and, previously found, non-production costs. The structure of the
total cost for a different volume of the drink is calculated and presented in tabular data. Next,
the value of the profitability of the finished product was determined. In addition, the efficiency
of the production of matcha tea drink was determined based on the assessment of the payback
period. According to the results, it turned out that the company will pay off in less than 4
years. The calculation showed that the implementation of the investment project is expedient.
The positive value of accumulated cash flows means that we have additional opportunities.
Due to the fact that this investment project is financed by borrowed funds, the amount of cash
income that the firm can use to repay the loan and pay interest on the loan was calculated. As
a result of the feasibility study of the project, the following values were calculated: the cost of
the annual finished product of 14,600,466 rubles; the selling price of the enterprise of the
annual finished product of 2101,9700 rubles, or 57.5 rubles for one bottle of a 500 ml drink;
the net profit of the enterprise for the year of 6419,230 rubles; the cost of 1 ruble of
marketable products — 0.80 rubles. Thus, the developed project can be evaluated as effective.
The product produced is a functional drink containing vitamins, minerals, and antioxidants.
Due to the usefulness of the drink, it will be in demand among consumers. In addition, the
profitability of the drink is 16%, which indicates the efficiency of the enterprise.

Key words: cost price, functional drink, matcha tea, profitability, capital investment,
raw materials, equipment, selling price.

Introduction

Previously, a technological scheme for the production of a non-alcoholic functional
drink based on matcha tea was developed. Matcha powder is a raw material made from the
dried leaves of special green tea. Matcha powder is brewed into an emerald green drink. The
produced product will be in demand among consumers due to the many useful properties that
make up the drink. It is important to note that the composition of the dry powder includes
vitamins and minerals, the main of which are: magnesium, fluorine, calcium, potassium.
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Matcha tea contains antioxidants that have a positive effect on the human body. Scientists
have found that matcha contains 100 times more epigallocatechin than any other tea. Thus,
the use of the drink contributes to: increasing immunity, improving metabolism, strengthening
the cardiovascular system, improving the functioning of the digestive tract.

The cost of production allows you to determine the quality of the product and its
effectiveness. The cost indicator is calculated by any enterprise. The fact is that the
profitability of the enterprise, as well as the profitability of the enterprise, is evaluated relative
to the cost indicator. Using the cost indicator, the selling price of the product is formed. The
price, in turn, determines the position of the enterprise in the market.

Materials, models, experiments and methods
Determining the total investment

To determine the total amount of capital investment, it is necessary to sum up the costs
of purchasing equipment, as well as its installation and commissioning. The cost of electrical
power equipment and instrumentation.

The main equipment used for the production are a syrup vat, a blending vat, a heat
exchanger, a filter, a pasteurizer, a saturator, a blowing machine, a bottling line.

According to the calculation, the cost of purchasing equipment is:
C, = 1054840 py6.
Costs for commissioning of the CC are accepted in the amount of 10% of the cost of

the equipment:

CC=0,1 - 1054840 = 105484 rub.
The cost of instrumentation is taken at a rate of 4% of the cost of the main equipment:
C7=0,04 - 1054840 = 42193,6 rub.

Determination of the cost of manufactured products

The cost indicator shows to what extent raw materials, necessary materials, energy,
labor are used and how economically materials and raw materials are spent. Calculations of
the annual production of a functional drink are presented in table 1.

Table 1 - Calculations of the annual production of a functional drink

Name of product

Shift production rate,
I

Number of work shifts
per year

Annual production volume, |

Functional drink

1480

247

365560

The cost of the finished product is determined by the following costing items:

Raw materials and basic materials make up a large part of the total cost of the product.
In the production of a matcha-based drink, the cost of raw materials is the sum of the costs of
raw materials, according to the recipe.

The cost of raw materials and auxiliary materials for the production of a functional
drink are presented in tables 2 and 3.

Table 2 - The cost of raw materials

. Consumption rate Demand for Costs for the
. Price for 1 .
Name of raw materials for 1 liter annual annual volume,
kg, rub.
of products, kg volume, kg rub.
Matcha tea 1800 0.004 1462.24 2632032
Sugar 45 0.028 10235.68 460605.6
Lime juice 820 0.006 2193.36 1798555.2
Ascorbic acid 380 0.0002 73.112 27728.56
Lemon acid 475 0.0001 36.556 17364.1
Sodium bicarbonate 62 0.00011 40.2116 2493.1
Potassium sorbate 213 0.0006 219.336 46.718
Sodium benzonate 230 0.00012 43.8672 10089.45
Water 0.02876 0.961 351303.16 10103.47
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Flavoring 996 0.0002 73.112 72819.55
Dye 3114 0.0002 73.112 227670.76
TOTAL - - - 5259507.67
Table 3 - Cost of auxiliary materials
Name of Consumption rate Need per Cost ber vear
- price, rub. Unit per 1 liter of year per year,
materials rub.
products volume
Preform 2.9 PC. 2 731120 2120248
Label 3 PC. 2 731120 2193360
Lids 1 PC. 2 731120 731120
TOTAL - - - - 5044728

The cost of raw materials, purchased products, containers
production of a functional drink is 10,304,235.67 rubles.

Let's calculate the cost of water for various production needs.

According to SNIP, the cost of 1 m * of water is 28.76 rubles. Water costs at various
stages of the technological process are presented in Table 4.

and packaging for the

Table 4 - Water costs at various stages of the technological process

Water for 1 m3 -28.76 rubles.
Name of product Annual production | Consumption Demand for | Costs for the annual
volume, | rate for 1480 I, | annual volume, volume, thousand
m? m? rubles.
Expenses fo_r household and 365560 0.9 2923 6.39
drinking needs
Cost of washing equipment, 365560 21.6 5335.2 153.4
pipelines and floors per shift
TOTAL - - - 1598

Let's find the value of the cost of all the necessary raw materials based on 1 liter of
output C; (rubles) according to the formula:
Cq

CG=—,
Va
where C, - the cost of the annual production volume;
Va - annual production volume, kg.
10304235,67
Cr = W =28,18 rub\l
Transport and procurement costs. Transportation costs per 1 liter of manufactured
products Ctp (rubles) are 8% of the cost of raw materials and basic materials.
Cyp = 0,08 - Cr
Crp =0,08 - 14,38 = 1,15 rub
According to calculations, transport and procurement costs amount to 1.15 rubles,
which, in terms of annual volume, is 420.540 thousand rubles.
Energy costs. The cost of 1 kW / h according to SNIP is 4.26 rubles. The cost of
electricity is summarized in Table 5. Thus, the cost of electricity C . (rub.) per day is:
1297.17.

(1)

@

Table 5 - Electricity costs

Electricity for 1 kKW - 4.26 rubles.

Type of equipment Installed power, Operating time Electricity consumption, kWh
kw per cycle, h
Syrup vat 12 0.66 7.92
Heat exchanger 7.9 7.4 58.46

98
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Blending vat 0.8 2 1.6
Filter 4.25 7.4 31.45
Pasteurizer 0.18 7.4 1.332
Saturator 8 7.4 59.2
Filling monoblock 0.55 7.4 4.07
Semiautomatic blower 12.56 7.4 92.944
Collection measurer 200l 0 - -
Collection measurer 2l 0 - -
Packer 6 7.4 444
Dispenser 0.04 0.16 0.0064
Brewing vat 12 0.26 3.12
TOTAL - - 304.5024

In terms of the annual volume of output, the cost of electricity is 320,403 rubles.

Staff salaries. It consists of the basic and additional wages of the company's personnel.
In this case, there is no additional salary, because the company does not work on night shifts
and on public holidays.

Balance of working hours — the number of days of work of one worker per year. The
working time fund is equal to the number of calendar days in a year, excluding weekends and
holidays — 247 days.

Table 6 shows the balance of working time per worker per year.

Table 6 - Balance of working time per worker per year

The name of indicators Amount of days

Calendar fund of working time, days 365
Non-working days, total 118
Including:

- weekend 14
- holidays 104
Nominal working time fund 247
Planned all-day absenteeism, total:

Including:

- regular and additional vacation 28
- maternity leave 547
- absenteeism due to illness 15

The calculation of the number and annual payroll of time workers was also made. The
main production consists of the following workers: raw material acceptance worker, machine
and equipment adjuster, drink preparation process operator, bottling operator, packer operator.
The annual wage fund is 1493.84 thousand rubles.

Auxiliary production: locksmith, transporter, finished product controller, loader driver,
electrician. The annual wage fund is 1372.92 thousand rubles.

Table 7 presents the calculation of the number and annual payroll of administrative
and managerial personnel.

Table 7 - Calculation of the number and annual payroll of administrative and managerial personnel

Monthly

Number of salar Basic fund s/n Add. salary Annual payroll
Job title regular meals, Y: ’ fund, thousand fund, thousand
thousand thousand rubles
people rubles rubles
rubles
1 2 3 4 5 6
Leaders
Gen. director 1 95 1140 680 1820
Ch. engineer 1 60 720 430 1150
Ch. accountant 1 45 540 324 864
Ch. of marketing 1 65 780 460 1240

department
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Specialists
Chief 1 50 600 360 960
technologist
Microbiologist 1 35 420 250 670
Economist 1 thirty 360 216 576
Engineer 1 37 444 265 709
Employees
Secretary | 1 | 20 | 240 | 140 | 380
MOS
Cleaning 1 15 180 106.6 286.6
Total 10 - - - 8655.6
Let's calculate the wage costs per 1 liter of finished products:
JCw 3

Cw

n-Q°’

where Y Cw = 11522360 rub. — the amount of wages of all employees of the enterprise
for the year;

n \u003d 247 day — the number of working days in a year;

Q \u003d 1480 I — the volume of products produced per day, I.

c 11522360 3151 rub
_ YU a71ag0 TN o

For the production of 1 liter of the drink, work is required, paid in the amount of 31.61
rubles.

Mandatory social payments. Social insurance contributions are accepted equal to 30%
of the amount of the wage fund:

Cmcp=0,3-31,61 =945 rub.

In the year of deductions for social insurance is 3454.542 thousand rubles.
Depreciation of fixed capital. Depreciation represents, in monetary terms, the
depreciation of fixed assets in the course of their productive functioning.
Based on the data obtained, the useful life of the equipment is from 7 to 10 years. The
amount of depreciation deductions for 1 kg of manufactured products D (rubles) will be:
_ Ceq (©)
D= )
T -ma
where t is the useful life, we take 10 years;
m , - the number of products manufactured per year, I.
D 154790 0 — 0.4 rub
T 10-365560 oY
Rent. It is supposed to lease the land with the industrial premises located on it. Given
that the total production area is 250 m?, and the rent for 1 M® — 800 rubles, let's estimate the
cost of renting the entire production facility:
R =250 -800=200000 rub.
Then 6.5652 rubles per liter per liter of production.
Other costs. Includes all costs not included above. These costs are approximately taken
equal to 2% of the cost of raw materials:
Co=0,02 - 14,38 = 0,2876 rub.
Let's find the production cost of products as the sum of the listed costs and other
production costs:

4)

Cprod=C, +Cy+Co +Cy, + Crpep + DR+ Co (6)
Cprod=28,18+ 1,15+ 31,51 +9,45+ 0,42 + 6,5652 + 0,2876 +0.87=73.4
Non-manufacturing expenses are allowed to be accepted in the amount of 2% of the
production cost of products.
E=0,02 - 73,43 =1,46 rub \ kg
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The total cost of production is found as the sum of the production cost and non-
manufacturing costs:
C;=Cp+E (7)
Ct=178,43+1,46 = 79,89
Thus, the total cost of 1 liter of products is 79.89 rubles.
The structure of the total cost of 500 ml of the drink is presented in table 8.

Table 8 - The structure of the total cost of 500 ml of drink

The name of the costs that make up the total cost per 500 ml of drink The amount of costs, rub.
Raw materials and basic materials 7.19
Auxiliary materials 6.9
Fare 0.57
Salary 15.75
Social security contributions 4,72
Depreciation deductions 0.21
Rent 3.2826 _
Electricity 0.4335 _
Other operating expenses 0.143
non-manufacturing expenses 0.73
TOTAL 39.94

Profitability and payback period of investments
Profitability shows the efficiency of the resources used.
Profitability is defined as the ratio of profit to market price.

Pr-C
p=—_t ®)

Pr
where Pr \u003d 95 rubles. — the expected selling price of 1 bottle of drink with a
volume of 1 liter.

95 -79,89
= ———100% = 16%

The selling price for one bottle of the drink was 111.2 rubles. The price of competitors
ranges from 90 to 120 rubles.

The selling price for 0.5 of a drink is presented in table 9.

Table 9 - Selling price for 0.5 drink

Product output | Sebes units of Product Manufactured VAT Selling price of the
volume, | production, rub. profitability price, rub. enterprise per unit.
products
% rub. % rub.
3 4 5 6 7 8
0.5 39.94 20 7.98 47.92 20 | 9.58 57.5

To determine the effectiveness of the production of a drink based on matcha tea, it is
necessary to determine the payback period — the time from the start of the implementation of
the investment project to the moment when the initial investment and other costs associated
with the implementation of the project are covered by the total results of its implementation.

Net present value for n years of project implementation is calculated by the formula:

NPV=C+(C-r)-P, 9
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where NPV — net present value, rub.;
C =t.rub. — total production costs;
P is the net profit of the organization for the year [32].
P=Pr-Ct (10)
P =(57,5-39,94) - 365560 = 6419233
r — in the case of bank lending, the bank loan rate (VTB-24 Bank): r = 0.11.
The payback period is determined by the gradual calculation of NPV for the years of
operation of the organization. The year in which NPV becomes zero will be the last payback
year:

n=1:
NPV =163666,941 + (16366,941- 0,11) - 64,19,23 = 11784,071
n=2:
NPV = 11784,071+ (11784,071 - 0,11) - 64,19,23 =6621,12
n =3:
NPV =6621,12 + (6621,12- 0,11) -64,19,23 =930,21
n =4:

NPV =930,21 +(930,21- 0,11) - 64,19,23 =-5386,7

Thus, capital investments will pay off in less than 4 years.

The calculation showed that the implementation of the investment project is expedient.
The positive value of the accumulated cash flows means that we have additional opportunities
(additional funds) that we can invest in the development of the project.

This investment project is financed by borrowed funds. In this case, it is necessary to
determine how much cash income the company can use to repay the loan and pay interest on
the loan. The scheme of cash flows is summarized in table 10.

Table 10 - Scheme of cash flows

Investment costs(-) Present valu_e of investments (- _ Presept value fo_r the
Years . ' ) and cash income (+), based | implementation of the investment
Cash income (+) -

on 11% per annum project

0 -16366.941 -16366.941 -16366.941

1 6419.23 5713.1147 -10653.82

2 6419.23 5084.67 -5569.15

3 6419.23 4525.36 -1043.79

4 6419.23 4027.58 2983.79

Estimation of the payback period of a technical solution

This is the period for which the initial costs of the project will pay off at the expense
of income discounted at the interest rate (rate of return) at the current time.

Our initial costs for the implementation of the technical solution will amount to
16366.941 thousand rubles, the annual income is 6419.23 thousand rubles. The economically
viable project implementation period is assumed to be 5 years. Discount rate 11%. According
to the calculations summarized in the table, it can be seen that the project pays off in 4 years.
As a result, it is clear that production will pay off quickly.

As a result of the feasibility study of the project, the following values were calculated:
the cost of the annual finished product is 14,600,466 rubles; the selling price of the enterprise
for the annual finished product is 21,019,700 rubles, or 57.5 rubles. for one bottle of drink
with a volume of 500 ml; net profit of the enterprise for the year 6419230 rubles; costs for 1
rub. marketable products — 0.80 rubles.
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® Raw materials and basic materials
= Auxiliary materials
Wage
= Communal expenses
Tax insurance deduction
Depreciation deductions
m Other expenses

A

Figure 1. The structure of the full cost

Research results and their discussion

The produced product is a functional drink containing vitamins, minerals, antioxidants,
which have a positive effect on the human body. Due to the usefulness of the drink, it will be
in demand among consumers seeking a healthy lifestyle, or those who want to improve their
health. In addition, the price of the drink in the commodity market is lower than the prices of
competitors, which is an important factor for consumers.

The enterprise is efficient due to the payback period of 4 years, which is a good result
for food enterprises. In addition, the profitability of the drink is 16%. All this gives reason to
believe that the production of the drink is efficient.
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bosipkuna Mapuna AHapeeBHA
[Boyarkina Marina Andreevna]

MPEMOCBLIKHA PA3SBUTHSI ITPENIPAATUIA
OBIIECTBEHHOT'O TUTAHUS
VIIK 338.48: 642.59 JOKABOPCKOI KYXHHU
DOI: 10.37493/2307-910X.2023.1.10 HA IOJYOCTPOBE KPbIM

PREREQUISITES FOR THE DEVELOPMENT
OF PUBLIC CATERING ENTERPRISES

OF THE LOKAVOR CUISINE ON

THE CRIMEAN PENINSULA

DI'AO0Y BO «Cesacmononvckuii 2ocyoapcmeeHHblit ynugsepcumemy Poccus, 2.
Cesacmonons, flower-marina@mail.ru / Federal State Autonomous Educational Institution of
Higher Education “Sevastopol State University” Russia, Sevastopol, flower-marina@mail.ru

Annomauusn

FocydapcmgeHHaﬂ noddepofcm acponpomsliUlleHHO20 KOMNJIAeKcd Ha nouryocmpoee
Kpvim npusena k pocmy obvema npouzgoocmea npooykyuu cervbcko2o xozaucmaea. Ilossnenue
8 00CMAMOYHOM KOJIUYECmEe MeCHHbIX npodykmoe numadus, a makKosce cmpemieHue
HAceleHuA ynompe@mmb 6 nuwy Kavyecni6eHHvle I’lpO@yKMbl, CI’lOCO6CI’I16‘yI0m NOA6I1EHUIO HA
nojsxyocmpoese 3a6e0enuil 06L[4€CI7’I6€HH020 numaHuA npudepofcugaromuxc,q npurHyunoes
Jlokasopcmea (peZuOHClJZbHOCWZb, CE30HHOCmMb, COXpaHeHue 9Kojlocuu, UCnolb306anue
HamypanibHulX NPOOYKMOo8, NOOOEPIHCKA OMedeCmeeHH020 NPoU3e00umels).

KuroueBrble ci10Ba: JTJ0OKaBOPCTBO, JJOKAaBOPCKask KyXHs, TACTPOHOMUYECKUN TYPH3M,
MMpeaAnpuiATUus O6H.[CCTBCHHOFO IMUTaHUs, IMOJIYOCTPOB KpLIM.

Abstract

State support for the agro-industrial complex on the Crimean peninsula has led to an
increase in the volume of agricultural production. The appearance of a sufficient number of
local food products, as well as the desire of the population to eat high-quality products,
contribute to the emergence of public catering establishments on the peninsula adhering to
the principles of locavoring (regionality, seasonality, preservation of ecology, the use of
natural products, support for domestic producers).

Key words: locavoring, Locavor cuisine, gastronomic tourism, catering enterprises,
Crimea peninsula.

B mnocnegnee Bpems B Poccun, B cdepe OOIIECTBEHHOrO NHUTAaHMS, HAOUparOT
HOIYJISIPHOCTD 3aBE/ICHUS JTOKABOPCKOM KyXHHU.

TepMuH <«IOKaBOPCTBO» MPOMCXOAWT OT aHTIAUHCKOro «Localy — «MECTHBIN» U
naTHHCKOTO « Vorare» — «ectb». CyTh JIOKaBOPCTBA 3aKIIIOYAETCS B MCIIOJIb30BAHUN MECTHBIX
MPOJYKTOB: Msica, pblObI, OBOIIEH, GPYKTOB U T.1.

IIpuHIUIBI TOKAaBOPCTBA:

1. PernoHanbHOCTD.

JIokaBOpBI-KOHCEPBATOPHl CYUTAIOT, YTO «MECTHON» MOXHO Ha3BaTh IMPOIYKIIUIO,
BBIPAILICHHYIO WM ITPOU3BEACHHYIO HE aaiee, 4yem 3a 160 k.
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CoBpeMEHHBIE JIOKaBOpBl PACHIMPUIN pPaMKU 10 TIpaHUIl pEruoHa, a KTO-TO — U
CTpaHsl.

JlonmycKkaeTcst UCIOJIb30BaHUE UMIIOPTHBIX MPOAYKTOB B HEOOIBIIIOM KOJIMYECTBE.

2. Ce30HHOCTb.

N3-3a kauMmaTra BO MHOTMX CTpaHaX HET BO3MOXHOCTH KPYIJIOTOJUYHO BBIPALIUBATH
OBOIIM U (pyKThl. 3MMOM M BECHOM HUX JOCTABISAIOT M3 JPYTUX CTpaH, H3-3a 4YEro
HEBO3MOXXHO H30€XaTh WX JIOTOJHUTEIBHOW XUMHYecKoW oOpabotku. Bo wu3bexanue
ynoTpeOaeHusl TakoW MPOAYKLUHU, €€ 3aMEHSIOT Ha CE30HHBbIE aHAJIOTW WJIM pPa3IuyHble
3aroTOBKM, CJ€JIaHHble B Ce€30H. [IpMHIMI CE30HHOCTH paclpOCTpPaHSETCS HE Ha BCE
HOPOAYKTBI, K INPUMEPY, MOCTABKHM MSACHOW M MOJIOYHOM HPOAYKLIUH PEIKO 3aBUCIT OT
BPEMEHHU roJ1a.

3. CoxpaHeHHE PKOJIOTUH.

W3-3a wncriosnb30BaHMsT MECTHOW MPOAYKIMM COKPAILlAETCsl YUCIO TPaHCIOPTHBIX
IIEPEeBO30K M, KaK CJIEJCTBHE, BBIXJIONOB B aTMOC(epy, TaKUM 00pa3oM CHUXKAETCS YPOBEHb
3arpsi3HEHUs OKpyXkaromiei cpeabl. [loMrMo 3TOro, yMeHbIIaeTCsl KOJIMUYECTBO YIIAKOBOUHOTO
MarepHaia, Halpumep, IJIacTUKa.

4. Ucnionib30BaHNE UCKIIIOYUTENBHO HATypaJIbHbBIX POTYKTOB.

IIpuBeprkeHIIbI JIOKAaBOPCTBA BBICTYIAIOT MPOTUB Hcnosb3oBaHus MO, nectuuuos,
KOHCEPBAHTOB U MHOM XUMHUHU IIPU BBIPALMBAHUYU POAYKIIUH.

5. IlopniepKa OTEUEeCTBEHHOT'O MPOU3BOAUTEIS.

[Ipu coTpyaHndecTBEe C MECTHBIMH (hepMepamu, MPEANPHUATHS MUTAHUS OKa3bIBAIOT
UM (UHAHCOBYIO MOJICPKKY, Ojarozaps uyeMy MECTHOE NpPOM3BOJCTBO pa3BUBACTCA U
BBIXOJMT HAa HOBBIM YpPOBEHb. DTO TAKKE€ IOJOXKHUTEJIbHO BIUSET HA SKOHOMHKY PETHOHA B
uenom [1, 2].

Ha mnonyoctpoBe KpbIM €cTh BCE NPEANOCBUIKM JUIS  YCHEIIHOIO Pa3BUTHUSA
JoKaBopcTBa B chepe oOuiecTBeHHOro nuTanus. PaccmorpuM ux 6omee noapoOHo.

Kak yxe oTmeuanock paHee, CyTh JOKAaBOPCTBA 3aKJIIOUAETCSl B HUCIIOJI30BAHUU TIPU
HOPUTOTOBJICHUM OJIOA MECTHBIX IPOAYKTOB: Msica, pbIObI, oOBoOIIEH, (PYKTOB U T.I.
YHUKaIbHOE Teorpaduyeckoe TIONIOKEHHE W pa3HooOpasue KIMMATHYeCKHX 30H Ha
[OJyOCTPOBE  TO3BOJISIFOT ~ BBIpAIMBATh  HA €0 TEPPUTOPUM  OOJBIIMHCTBO
CEJIbCKOXO3SMCTBEHHBIX KYJIBTYp YMEPEHHOTO Iosica M HEKOTOpble CYyOTpOonuYecKue
KYJIBTYpBI.

CanoBOACTBO B pecrnyOJIMKe MPEeACTaBICHO BHIPALIMBAHUEM CEMEUKOBBIX (s10J10KH,
IPYLIN) U KOCTOYKOBBIX (CIIMBBI, IEPCUKU, A0PUKOCHI, YUEPELIHS) KYJIbTYP.

Knumar permona OnaronpusiteH s BO3ZAENbIBaHHUS 3(PUPOMACTUYHBIX KYJIbTYpP
(xopuanp, po3a, JaBaH/a).

PecnyOnmka u3BecTHa UMEHHO TEXHMUYECKHMHU COPTaMHU BUHOTPAJIA, HCIOIb3yEMbIMU
JUISl U3TOTOBJIEHUS BBICOKOKAYECTBEHHBIX BUH, KOHBSIKOB U COKOB.

JKUBOTHOBOACTBO MpPEACTAaBICHO TAKUMHU MOJOTPACISIMHM, Kak MTHUIIEBOJACTBO,
OBIIEBOJICTBO, CBUHOBOJICTBO, MOJIOYHOE U MSICHOE CKOTOBOZCTBO [3].

[lo pe3ynbpTaTaMm CenbCKOXO3SIICTBEHHONH MHUKPOIEPENHUCH, KOTOpas MpOBOJIMIACH B
asrycre 2021 roma B KpbIMy 3a IATh JIET BBIPOCIO KOJIMYECTBO CEJIBXO3NPEINPUATHH U
depmepckux xo3siictB. Kpome TOro, yBeauMumsaoch MOrojIOBbE KPYIHOIO pOraToro CKoTa,
cTajo OoJbllle CaJloB M BHHOTPAJHUKOB, (PPYKTO M OBOIIEXpaHUIUIL. IIpupocT moceBHBIX
miomasei BeIpoc Ha 65% 3a cueT HapalmMBaHUS IUIOMIAJCH 3€PHOBBIX M 3€pHOO000BBIX
KYJIBTYp. A CyMMa MHBECTULIMI B CEIBCKOE XO3SAMCTBO 3a 3TOT MEPHOJ] COCTaBMIa OKoJo 11
MIIpZT pyOIIeit.

Ha nonyocTtpoBe Bo300HOBIISI€TCS BBIpalMBaHue puca [4].

«ArpapHas otpacib KpbiMa 3akaHuMBaeT TOJ C MO3UTHUBHBIMU pe3yJibTaTaMHU.
OxugaeMblii pocT oObeMa MPOU3BOJCTBA MPOAYKIMH CEIbCKOIO XO3SHCTBA COCTaBIISET
nopsinka 10% OTHOCUTENBHO YPOBHS MPOIILIOTO TO/A.
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O6wem rocymapctBenHoi noanepxku AIIK — 3 mupn py6., uro moutu Ha 20%
Oombinie, uem B 2021-m», — nannyro uHdopmaruio pazmecti 29 nexadpst 2022 roga Ha cBoei
cTpanulle B conuaibHoii cetn «BKonrtakre» rimaBa Kpeima Cepreit Axcénos [5].

bnarogaps rocynapcTBeHHON monjepKke (GpepMepoB Ha MOJIYyOCTPOBE YBEIHUUIIOCH
KOJINYECTBO YACTHBIX BUHOJIENIEH, CHIPOBAapeH M Ap. KpbeIMckue BHHAa M KPBIMCKHE CBHIPBI
CTaHOBSITCS BU3UTHON KapTOYKOIl MOIyOCTPOBA.

C xaxnapiM rofgoM Ha KpbhIMCKOM THOIyOCTpOBE YBEIMYHBACTCS KOJIUYECTBO
OPEIPUATHA, CHEIHATN3UPYIOIIMUXCS Ha pa3BeIEHUU 0O0BEKTOB aKBaKYJIbTYpPHI.

[TosiBNeHHE MECTHBIX BBICOKOKAUYECTBEHHBIX IMPOAYKTOB MHUTAHUSA, B JIOCTATOYHOM
KOJIMYECTBE, CIOCOOCTBYET TOSBICHUIO HA IOJYOCTPOBE OOIIETOCTYIHBIX 3aBelIeHUN
JIOKaBOPCKOM KyXHH.

Pa3Butne ractporypusma Ha monyoctpoBe KpbiM Takke OnaronpusaTHO BIMSET Ha
POCT KOJINYECTBA MPEANPUATHI OOIIECTBEHHOTO MUTAHUS MPUACPKUBAIOLINXCS MPUHITUIIOB
JIOKaBOpPCTBA, TaK KaK JaHHbIE MPEANPUATUS SABJSIOTCS TJIABHOW  COCTaBISIOLIECH
racTpOHOMUYECKHX TYpPOB.

KpbpiMm — oTnuyHoe MecTo uid MyTEUIeCTBUH €O BKYCOM. 31ech pa3paboTaHbl
YHUKaJIbHBIE KCKYPCHU MJISi TACTPOTYPU3Ma, KOTOPBIE MO3BOJSIOT MOMPOOOBATH JIYYIIYIO
MECTHYIO TMPOJIYKIHUIO U 3HAMEHHUTOE KPBIMCKOE BUHO, MPH 3TOM HACIHAXIAsACh MPHUPOAOI
U TYPUCTUYECKUMH OOBbekTamu [6,7,8,9].

K naubonee mnomynsipHbIM y TYpUCTOB HPOAYKTaM, KOTOpbIE JE€KaT B OCHOBE
JOKaJbHOMH KyXHHM KpblMa MOXHO OTHECTH: YEepHOMOPCKYIO pbiOy (Oapalynsi, capras,
cTaBpuia, kedaiab U JIp.), MOPEHPOAYKTHI (MUIUHU, YCTPULIBI U [Ip.), Oopexu (MHUHAATb,
IpelKuit opex), MEN, IEPCUKH, UHKUP, KPBIMCKHE CHIPBI, KPHIMCKHE BUHA H JIP.

HecoMHEHHBIM IUIIOCOM JIOKAaBOPCKOM KyXHM SIBIISieTCS €€ YHUBEPCAIbHOCTb, T.€.
OPEINPUATHS OOIIECTBEHHOTO MUTAHUSA, MPHICPKUBAIOIINECS TPUHIUIIOB JIOKABOPCTBA,
MOTYT UMETh COBEPIIEHHO Pa3HbIE KOHIICTILINU, HAIIPUMEP — 3TO MOXKET OBbITh, KaK PHIOHBII
pecTopaH, TaKk M 3aBEJCHHE HAIMOHAJIBHON KPBIMCKO-TATApCKOM KyXHH, WM Kade s
BereTapuaHiieB u Ap. biaronapst pa3Hoil KOHIENIIUN MPEANPUATHS O0OIIECTBEHHOTO MUTAHUS
He OyIyT COCTABISATh IPYT-APYry KOHKYPEHIIHH.

Crout Takke OTMETHUTh, YTO IIEHbl Ha ONI0/a, KOTOpblE TNPUTOTOBJIECHBI W3
PETHOHATBHBIX MPOAYKTOB OYAYT HUKE, TI0 CPAaBHEHHIO C IIEHaMH Ha OJII07[a U3 UMITOPTHBIX
HPOAYKTOB, @ 3TO HECOMHEHHO NMPHUBIEYET HOBBIX OCETUTENEH.

SIpkUM TIpUMEPOM TPEIIPUATHS OOIIECTBEHHOTO MHUTAHUS, TNPHUACPKUBAIOIIECTOCS
NPUHIUIIOB JIOKaBOPCTBa, sBisieTcsl mepBblii B KpeiMy pectopan JIOKaBOpCKOM KyxHM —
Winekitchen. Bee 6mmroa B pecropane NpUroToBII€Hbl U3 JOKAJIBHBIX MPOIYKTOB, C JTIOOOBBIO
BBIPAILIEHHBIX M IPOU3BEACHHBIX Ha TEPPUTOPUU IOJYOCTPOBA MAIBIMU U CPEJHUMHU
dbepmepckumu xo3siictBamu [10]. B MeHto pectopana npeacTaBieHbl pa3HooOpa3Hbie 00/1a
U3 YEPHOMOPCKON PHIOBI, MOPETIPOYKTOB, KPHIMCKHUX OBOILEH U CHIPOB.

BriBoa:

K OCHOBHBIM NpPEANOCHIIKAM Ppa3BUTUS MPEANPHUATHHA OOIIECTBEHHOIO MHTAaHUS
JIOKaBOPCKOHM KyXHH Ha TOJIyocTpoBe KpbIM MOYKHO OTHECTH:

- MOBBIIIIEHNE KOJMYECTBA U KaYecTBa IMPOU3BOCTBA PETHOHAIBHBIX NMPOJYKTOB
MUTaHUS;

- OCO3HAHHOE OTHOIICHHWE HACENCHWsI K MUTAaHWI0 — Bc€ OOJbIme JroeiH
oOpamnjaeT BHUMaHHE Ha TO M3 KaKUX M KAaKOTO Ka4ecTBa MPOAYKTOB MPHUTOTOBICHO TO WU
HHOE OJII010;

- MoOJIa Ha 37I0pOBOE MTUTAHNUE;

- racTpoTypu3M — TMpPHE3KAIOMAE Ha TIOJYOCTPOB TYPHUCTHI HPEANOYHTAIOT
0JTI0/1a, TPUTOTOBIICHHBIE U3 MECTHBIX MPOIYKTOB.
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THE E MULTIDIMENSIONAL NATURE OF
THE CAUCASIAN FRONTIER AS AN OBJECT
OF SYSTEM ANALYSIS
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Annomauus

Cmamws nocesiujena CucmemMHoMy aHaiu3y KaeKa3cko2o )poHmupa, Kaxk YHUKAIbHO20
(enomena omeuvecmeenHol ucmopuu. B cmamve noxazam NOIUACNEKMHBI XAPaAKmep
KABKA3CKO20 (DpOHmMuUpa, AHATUSUPYEMCsl COBPEMEHHAS. MUNONI02US NOHAMUSL «DPOHMUDY.
Buvinonneno obocnosanue neobxooumocmu u yeaecooOpasHOCmMu CUCMEMHO20 N00X00d K
uzyueHuro GpoHmupa, Kaxk 00beKMuUSHOU PeailbHOCMU, OKA3bIBAIOWEN GIUSHUE HA PA3SUMUE U
cmaduIbHOCMb 20CY0apcmad.

KiaroueBble cjioBa: wHCTOpHYECKas IMaMsITh, (GPOHTUP, TEHE3HUC, THIIOJIOTHS,
KJIaCCU(UKAIIUS, COIMOKYIbTYypHAs MPAKTHKA, STHOIIOJIMTUYECKOE MTPOCTPAHCTBO.

Abstract

The article is devoted to the systematic analysis of the Caucasian frontier as a unique
phenomenon of national history. The article shows the multidimensional nature of the
Caucasian frontier, analyzes the modern typology of the concept of "frontier”. The
substantiation of the necessity and expediency of a systematic approach to the study of the
frontier as an objective reality that affects the development and stability of the state is
carried out.

Key words: historical memory, frontier, genesis, typology, classification, socio-
cultural practice, ethnopolitical space.

BBenenue. XapaktepHoil 0COOCHHOCTHIO COBPEMEHHOT'O OOINEeCTBa CTaja JUHAMHKA
HOJUTUYECKUX MPOLIECCOB, CIIOCOOCTBYIOIIAs MOSIBICHUIO MU3MEHEHUI B COLIMOKYJIBTYPHBIX
IMPpaKTHUKax, ITOBOPOT K HCTOPHUYCCKU 3HAYUMBIM SABJICHUSIM M COOBITHSIM O6HI€CTB€HHOI>'I
KU3HU. VI3MEHEHMs, NPOUCXOASIIME B TE€ONOJUTUKE, AKTYAIM3UPOBAIM HCCIECIOBaHMS
(GpoHTHUpa, KaK Mpoliecca U HEKOTOPOro CHEelM(PUUECKOro MpocTpaHCTBa; 0coObli MHTEpec,
[0 MHEHHUIO aBTOPOB, NPEACTABISAIOT HCCIECJOBAHMS IO ONPEACICHUIO POJIM WU BIUSHUS
¢GpoHTHUpa Ha MOJUTUYECKYIO, COLMAIbHO-DKOHOMUYECKYI0 CTaOMJIBHOCTh OOIIECTBA.
@poHTUP, KaK OOBEKT HCCIEAOBAHUS TMPHUBIEKAET BHHUMAHHE CIHEIMAIMCTOB pa3HOTO
npoduis: UCTOPUKOB, OOILECTBOBENOB, KYJIbTYpOJIOrOB. AKTHBHOE M3Y4YEHHME MPOOIEMbI
bpoHTUpa M mnpuiokeHUs Teopun ¢GponTHpa TepHepa [12] oredecTBeHHOW Hay4dHOMH
oOuiecTBeHHOCThI0 Havanmoch B 2010-x ropax. [lyOnukyemble B OTKpBITOH TIedaTH
MaTepuaibl, Kak NpPaBUIO, HOCAT MPHUKIATHOM, Y3KO-pETMOHANbHBIN XapakTep W/Win
MoHompoOnemHbIii  xapakTtep. CormacHo bapaxsoctoBa II. A. ¢opmupoBaHue pyccKux
(GpoHTUPOB OBLIIO OOYCIOBIEHO HEOOXOIMMOCTBIO OOecreueHuss Oe30MacHOCTH TPaHMII
rocynapctBa. M ke mpemyaraeTcsi B IPOUCXOXKJICHUH M DBOJIONWUA (POHTHUPA BBIICITUTH
YeThIpe CTAAMU: MUJIUTAPHBIA (GPOHTHP; oopMIIeHHE U YIPOUSHHE IOPUINYECKOTIO cTaTyca
(POHTHPHBIX  TEPPUTOPUN, 3apOXKIACHHUE W CTAHOBJICHHE PBHIHOYHBIX  OTHOIICHHUH;
pacrpoCTpaHEHHE PYCCKOIO sI3bIKa M IPaBOCIABMsI, MHTETpalMsl ¢ MECTHBIM HACEJICHUEM,
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COLIMANM3alMsl MECTHBIX OJIUTHBIX TIPYNI IIyTEM BOBJIEYEHHUS MX IPEACTABUTENEH K
mporeccaM  ympaBlIeHHs, TO ecTh JedpoHTHpu3anus Tepputopuii [3]. Bompocer o
IPUMEHUMOCTH Teopuu (HpoHTHpa U MeTooioruu ppontupa k KaBkasy cranm obcyxxaarbes
CPaBHHUTEIFHO HENABHO, M, KakK Jr00as KOHIENIHUs, MpHoOpesa CBOMX CTOPOHHUKOB U
npoTuBHUKOB. Tak, mo maeHuio leymken 3.A. [15], no3umnuonupyromieil Teopuro GpoHTHpa
®. Tepuepa no ananoruu ¢ uaesmu B. O. KimtoueBckoro [6], Kak TEOpHUIO KOJIOHU3ALNUH, UIACH
Tepuepa @. W mociIeAOBaTele €ro TEOPUU HE JOJDKHBI O€3MyMHO TEPEHOCHTHCS Ha
IpoLleCChl  OCBOEHUsI POCCHIICKMM TrOCylapCTBOM «OKPauHHBIX» TEPPUTOPHl. ABTOp
aHaJM3UpPyeT OCHOBHBIE MoyiokeHus: Teopuu (ponTHpa D. [x. Tépuepom : dponTHp, Kak
BUJI TIOJIBM)KHOW TPAHULIbI, MTPOJIBUTAIOIICHCS BIEpPE] C LEIbI0 OCBOCHHS M IPUBHECEHUS
OUBWIN3AUOHHBIX ~HOPM B  OCBaMBaeMble  TeppuTOpHH;  (DPOHTHpP, KaKk 30HA
COIIMOKYJIbTYPHOTO B3aMMOJEHCTBUS ITHOCOB, IIPUYEM allPUOPU HACEIEHUE OCBAMBAEMBIX
TEPPUTOPUIN OIpeAeseTCs KaKk MEHEE DPa3BUTOE, BapBapcKoe, AAEKOe OT LUBUIM3ALUY;
GbpoHTHUD, KaK MPOCTPAHCTBO, HA KOTOPOM IO/ BIMSIHHEM BHEIIHUX (DAKTOPOB M BHYTPEHHUX
IPOIIECCOB ACCUMHIISIIIMK  (DOpMUpPYETCss HOBasi OOIIHOCTD, M MOABEPTacT UX KPUTHUECKOMY
aHanu3zy. Mbl cOrJlacHBl € aBTOPOM B TOM, YTO K KaBKAa3CKOMY pEruoHy, Kak
MHOTOHAIIMOHAJIIBHOMY PETHOHY, UMEIOLIeMYy Ooratoe KyJIbTYpHOE Haclie[Ue, BHECLIEMY
3HAUYUTEIIbHBIN BKJIAJ B UCTOPUI0 MUPOBOM LMBUIIM3ALMH BPSJ JU IPABOMEPHO NMPUMEHUTH
TPAKTOBKY MOHATHS «(QPOHTUDP, KaK TIpaHUIA MEXAY LHUBWIM3ALMEH U BapBapCTBOM.
JuCKycCHOHHOM, 10 HameMy MHEHHIO, SBISIETCS TaKKe KOHLENLHS «OCBOEHHUS
He3aceleHHbIX TeppuTopuil KaBkaszay, 1enecooOpa3Hee T'OBOPUTh O CYHIECTBOBABIINX
U3JIaBHA MEXKYJIbTYPHBIX CBSI3SIX M KOHTAaKTaX KaBKAa3CKOTO PEruoHa, OOYCIOBIEHHBIX €ro
YHUKAJIBHBIM reorpadu4ecKuM MOJI0KEHHEM.

Oco0oe BHHUMaHUE HCCIEAOBaTeNN YACNSIOT BOMpOcaM TeHe3uca (QpoHTHpa,
nepuoau3anuu 3toro mnpouecca. Tak, PomanoBa A. II. 000CHOBBIBaeT CyIleCTBOBAaHUE
paHHero KaBKa3CKOro ()pOHTHpPA U OTHOCHUT ero Havano k cepenuHe XVI Beka [8], Torma kak
OOJBIIMHCTBO  HccaenoBarened Hadano  (poHTupa Ha KaBkaze CBA3BIBAIOT €O
CTPOUTENBLCTBOM  A30BO-MO3JIOKCKUX  OOOPOHUTENBHBIX COOPYXKEHUH U  JaTHPYIOT
nocinenuen yetsepthio XVIII Beka [13].

N3yuenune nmyOnukanuii, MOCBSIIEHHBIX HCCIEI0BAaHUIO UCTOPHOTrpadu, TUIIOJIOTUU
¢pontupa Ha KaBkaze u rore Poccum, xotopwie Bemyrcs Cynran6exkoBsiM P. M. [10,11],
Krutoposoit O. B., BeprukoBoit A. A. [7], PomanoBoii A. II. [9], M0O3BOJSAOT TOBOPUTH O
MOBBILICHHOM MHTEpEce K U3y4eHHUI0 (PpOHTHPA, KaK (PEHOMEHA B OT€YECTBEHHOH nctopuu. B
TOKE BpeMsl cpelid paboT, pa3MELIEHHbIX B OTKPHITOM Me4aTu, B MOCIeHEe BPEMsI BBIPOCIIO
YuClIO pPaldOT, MOCBALICHHBIX IUBUIM3ALMOHHBIM, IOJIUTUYECKUM, HCTOPHUYECKHM U Jp.
acniektam ¢pontupa [1, 4,5] mpu 5TOM, yAETbHBINA Bec MOHOTpaHUeCKUX uccienoBanuii[ 14],
B oOmieil macce myOnMKaiuii, MOCBSIIEHHBIX MNpoOsieMaTuke (QpPOHTHpA, OYEHb HU3KUM;
NPaKTUYECKH He YyJaloch OOHApYKUTh palOT, COAEpKallMX CHUCTEMHOE MCCIeOBaHUe
(GpoHTUpaA, KaK IOJMACHEKTHOTO sBJIEHUsS. PelieHuio 3TON 3a1auM MOCBAILIAETCS JaHHas
CTaThsl, B KOTOPOM CJ€JaHa TOIbITKA PAaCHIMPUTh U CUCTEMATU3UPOBATh NPEACTABICHUS O
(bpoHTHUpE, KaK MTOJIUACIIEKTHOM SIBJIEHUU B OT€YECTBEHHOW UCTOPHH.

Marepuanbsl u MeTOABI. B HccinenoBaHny UCIOIB30BAINCH METOJBI CUCTEMHOTO U
TEOPETUKO-TIOHATUMHOTO aHAJIN3a, KYJIbTYPHO-UCTOPUYECKHM M METOJX JIUCKYPCUBHOMU
peduexcun.

PesyabTaTsl u o6cyxnenue. [lo nanusiM denepanbHoil cityk0bl TOCy1apCTBEHHON
cratucTuk CeBepokaBKa3CKuil eepabHblil OKpyT 3aHuMaeT 1% Teppuropun Poccun, Ha ero
TeppuTOpUU TMpoxkuBaeT 6,9% Hacenenuss crpanel [16]. Ilo3unumoHupoBaHHe 3TOTO
YHUKAJIBHOTO PErHoHa, KaK HEKOTOPOIo IEJIOCTHOTO, €AWHOr0 00Opa30oBaHUS MMEET CMBICI
TOJILKO C YY€TOM HEKOTOPBIX MPOTHBOPEUYUH: C OJHOM CTOPOHBI, OOIIHOCTH 3THOCOB B
r7100aIbHOM CMBICIIE, C APYTOM, NOBBIIIEHHAs! KOH(DIMKTOT€HHOCTh pErnoHa, 00yCIOBICHHAs
MHOTOHAIIMOHAJIBHBIM U TOJUKOH(PECCHOHATBHBIM COCTABOM HACEJICHHUS, TEPPUTOPUATBHBIMU
NPUTS3aHUSAMM  HApOJOB, HACEJSIIOIIMX JTOT Kpai; HPOTUBOPEUMBBIMU PEITUTHO3HBIMU
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B3IUIAJIaMU; MCTOPUYECKU CIOKMBIIMMCS XapaKTEPOM TIOPCKUX HaponoB. HemanoBaxHyro
pOJIb UrpaeT JeMorpapuueckuil pakTop: TEMIBbI pOCTa HACEIEHNUS, OAHU U3 CAMBIX BBICOKUX B
CTpaHe, CIOCOOCTBYIOT YCUJIEHUIO KOHKYPEHIIUH B IIPOLIECCE PACIIPEAETICHUS PECYPCOB.

AHanu3 JABOWCTBEHHOW NPUPOABI PETMOHA WU €€ BIMSIHMS Ha IPOLECC ONpEACICHUs
YCIIOBHU MPUMEHUMOCTH OCHOBHBIX MOJIOKEHUN TEOPUH (PPOHTUPA CTAIM OTIIPABHON TOUKOU
HAIIIEr0 UCCIIEIOBaHUS.

Onpedenenue nowsamus. Ilpemmaraercss Mox TEPMHHOM «KaBKa3CKUK (PPOHTUP»
IIOHUMaTh CUCTEMHYIO COBOKYIIHOCTb, MHTETPUPYIOLIYIO Teorpaduueckue, NOIUTUYECKHE,
HUCTOPUYECKHUE, LHMBUWIM3ALUOHHBIE U COLMAIBHO-KYJIBTYPHBIE AaCHEKThl B3aMMOJEHCTBUS
HapoaoB Poccun u CeBepnoro Kaskasa.

Yenosus npumenumocmu meopuu gponmupa K pecuonanbHvim ocobennocmam. He
OTpHLIasg 3HAYUMOCTM M Ba)XHOCTU TEOPHUM (PPOHTUPA, ABTOPHI IOJATAlOT, 4YTO HJEU
KOJIOHM3allMH, KOTOpbIE JIE)KAT B €€ OCHOBE, B IPUIOKEHUM K HCTOPUH POCCUHCKO-
KaBKa3CKUX OTHOLIEHUH JOJKHBI ObITh CKOPPEKTUPOBAHBI C YU€TOM OCOOCHHOCTEH peruoHa,
€ro UCTOPHUH U POJIM B Pa3BUTUM OTHOLIEHUN Mexay EBponoii u Azuei.

Ionuacnexkmuocme  @ponmupa. CoBpeMeHHOE IIOHMMaHHE (POHTHpPA B paMKax
JTAHHOTO BBIIIE ONPEACTICHHUS TOHATHS eIeco00pa3HO pacCMaTPHUBATh C PA3IUYHBIX TOYEK
3penus. Knaccuueckuil moaxoJ K NOHUMAaHMUIO CYHTHOCTH (PPOHTHpPA KaK I'PaHULbI, JTUHUU
bu3znyecKn pas3ieNAoLe TEeppUTOPUM M TPaHULBI, KaKk MPOCTPAHCTBA, HAa KOTOPOM
OCYILECTBIISICTCSI B3aMMOJIEHCTBME JIBYX M Oojiee HapoAOB CErofHs IMpPeACTaBISIEeTCS
HEIOJIHBIM, TaK KaK OH HE OTPa)kaeT BCEH CIOKHOCTU IPOLIECCOB, IMPOUCXOALIMX HA
rpaHuIle, Kak 30He (U3NYECKOT0, KYyJIbTYPHOTO, COLMAIBHOTO KOHTAaKTa I[MBUJIM3ALUM.
[Togxox K MOHMMAHHMIO CYHNTHOCTH (DPPOHTHpPA, B OCHOBE KOTOPOTO JIEKAT HUCTOPUUYECCKHIA,
KYJIBTYpPOJIOrMUECKHUI, COLMOKYIbTYPHBIN, KOH(ECCHOHABHBIN, aKCHOJIOTUYECKUN aCHEeKTh
pacIIMpUT NpeACTaBIeHUs 00 T€HE3KCE, OHTOJIOIMH U UCTOPUH 3TOT0 (PEHOMEHa.

@Dponmup, kak 06vexm ucmopuueckou Hayky. CerofaHs HeT OAHO3HAUYHOTO CY>KJICHHS
00 wucropum poccuiickoil nonutukd Ha KaBkasze, maauTpa MHEHUH U TOYEK 3PEHMUS
JIOCTAaTOYHO pa3HooOpa3Ha U, 3ayacTyl0 [POTUBOPEYMBA: OT IMO3UIMOHUPOBAHUS
npojaswkeHns Poccun Ha KaBka3 kak 3KCIIAaHCHM M KOJIOHM3AUMU J0 HAICIIEHHS TEPCKOIrO
KazayecTBa M BOMCK reHepana EpmosoBa muccuoHepckumu (yHkiusiMa. OuyeBUIHO, 4YTO
VCTUHA JIEKUT MOCEPENNHE, UMEHHO NTO3TOMY MCTOPHYECKHUM aCIIEKT NMOHATHUS «KAaBKa3CKHUU
(GpoHTHp aBTOPBI paccMaTPUBAIOT Kak HEOOXOAMMOCTb JIOCTOBEPHOW, JOKYMEHTaJIbHO
MOJTBEPK/IEHHOM, HAYYHO 0OOCHOBaHHOM MEPUOIU3ALMHU [IPOLIECCOB MHTErPAIlii HApOJOB U
tepputopuii CeBepHoro KaBkasa B pOCCUICKYIO TOCYJapCTBEHHOCTD.

Kynomyponoeuueckuii u coyuoxynomypHuii acnekmeol oponmupa. COUUOKYIBTYPHOE
IPOCTPAHCTBO, KaK €AMHCTBO TPAJULIUI COLMYMA, €ro KYJIbTYpbl, COLMAIBHBIX OOIIHOCTEN U
KOMMYHHUKAIMI (opMUpyeTCsl Ha KOHKPETHOM (PU3NYECKOM IPOCTPAHCTBE M 3a4acTyiO BO
MHOI'OM  OIPEACNAECTCS TEONOJIUTUYECKUM IIOJIOKEHUEM PpEruoHa, KIUMaTUYECKUMHU
YCIOBHUSIMH, CHUCTEMOM BHEIIHUX MW BHYTPEHHUX B3aMMOOTHOIICHHH. KaBka3, kak
MHOTOHAIIMOHAJIBHBIA PErMOH OTJIMYAeTCsl OT OOJIBIIMHCTBA PErHMOHOB TE€M, 4YTO B HEM
COCEJICTBYIOT pa3JINUHbIE dTHOKYJIBTYpBL. VIHTEpECHBIM, IT0 MHEHHUIO aBTOPOB SIBIAETCS TOT
¢dakt, uyro mnponBumxkenue Poccum Ha KaBkaz mpoOyaniao HMHTEpec pPYyCCKUX JAesTenel
KYJIBTYpBI, JIUTEPATYPhl K OBITY, UCTOPUH, TPATULMAM, (OJIBKIOPY TOPCKUX HApoOIOB (a He
HA000poT). DTa 0COOEHHOCTh KaBKAa3CKOTOo (POHTHpA OTIMYAET €ro OT KJIACCHYECKUX
nojiokeHud Teopuu (pontupa. KopeHHbIM 00pa3oM MeHSETCS CYUIHOCTb IOHSATHUS: HE
HACaXJCHUE «CBOEN» KYJIBTYpPbI Ha «3aBOCBAHHBIX» TEPPUTOPHUAX, A IONBITKA PACILIUPEHUS
CBOET0 KYJIbTYPHOIO MHPOBO33pPEHHS, NPHOOpETEHHWE HOBOTO 3HAHUS, KaK OCHOBBI
KOHCTPYKTUBHOI'O B3aUMOJCHCTBUSA CTOPOH, PAHEE pa3IeiIsieMbIX I'PaHULIEH.

Lusunuzayuonnwlii u akcuonocuyeckuti acnekmol KaBKa3zckoro (ponrtupa. Mnen O.
TepHepa 0 MHUCCHMOHEpPAX, KOTOpbIE HECYT BapBapaM IUIOAbI LMBUIM3ALHUHA, HAaBEPHOE,
«paboTaroT» Ha TEPPUTOPHH, TJI€ MPOXOANIIA KOJOHU3AIMS CEBEPOAMEPUKAHCKUX MHJICHIIEB.
KaBka3ckuil permoH, HMCTOPUYECKUE CBA3M KOTOPOTO C pa3BUTHIMH, LUBUIM30BAHHBIMU
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CTpaHaMu «He BnMchiBaeTcsi» B uuero @. TepHepa. CerogHs, B yCIOBHUSIX COBPEMEHHOIO
olmiecTBa U € Y4eTOM D3BOJIOIUU POCCUNCKO-KaBKa3CKUX OTHOLICHHM MOXKHO U HYKHO
paccmMaTpuBaTh ~ (PPOHTHUP  KAaK  HMHCTPYMEHT  B3aUMHOIO  BJIMSHUS  HECKOJIBKHX
UMBWIN3ALMOHHBIX HarpaBieHUud. [IpoHMKHOBEHHe, MpopacTaHUE KyJIbTYp Ppa3IMYHbIX
THOCOB CO3/1a€T HEKUN LUBUIM3ALUOHHBIM CUMOMO3, MOCTPOEHHBI HA 3HAHUU KYJIBTYPHI
COCEJICTBYIOIIIMX HApOJOB, YBAKEHUM K TpaJMULMAM, HE3aBUCUMO OT HalWOHAIbHOU
NPUHAIISKHOCTH. bonee TOro, 1jsi KOPPEKTHOTO MCCIIe0BaHUs (PPOHTHpPA C TOUKU 3PEHHUS
BIIUSTHUS LIMBUIIU3ALMN B3aUMOJICHCTBYIOIIUX COOOIIECTB HEOOXOUMO ONPEACTUTh MOHATHS
«UMBWIN3ALHUS», «YPOBHM LUBUIM3ALUU» JJII KOHKPETHBIX PETMOHOB, 3THOCOB U TOJIBKO
MIOTOM MPUCTYNATh K U3YYEHUIO MOCIEACTBUM B3aUMHOIO BIMSHUA. OYEBUIHO, YTO 3TO
CaMOCTOSITENIbHOE HAYyYHOE HallpaBJIEHHE, KOTOPOE BBIXOAUT 3a paMKU JAHHOM CTAThU.

BoiBoabl. Ilpoekmuio uaeit @®. TepHepa Ha peau POCCUHUCKO- KaBKa3CKHUX
OTHOILIEHUA MOXXHO CYHTAaTh 3CKU30M, HAOPOCKOM, KOTOPBIA Ui TOTO 4YTOOBI CTaTh
OTPaKEHUEM pEaJbHOM KapTUHBI HYXJAETCS B CYLIECTBEHHOW KOPPEKTUpPOBKE. Bpsag nm
MOXHO CYUTaTh (YHJAaMEHTAJbHOW TEOpUIO, B OCHOBY KOTOPOHM HE TIOJIOKEHBI
3aKOHOMEPHOCTH, UHBAPUAHTHBIE 10 OTHOUICHUIO K UCTOPUH, reorpaduu, KyIbType CTpaH U
HapozoB. MHTepec K UCTOpUUECKUM IIpoLieccaM MpoJBHKeHUs: Poccun B pernoHsl, KOTOpbIe
cerofHsi 0e3yCIIOBHO CUHUTAIOTCS HEOTHEMJIEMBIM YacThi0 TOCYAapCTBa, OOYCIOBIIEH TEMH
WU3MEHEHUSIMHU, KOTOPBIE POUCXOJAT B OOIIECTBE, KEIAHUEM BHUKHYTh B HICTOPUIO CTPAHBI C
TE€M, 4YTOOBI MOJIyYCHHBbIE 3HAHWS YINOTPEOUTh HA yIpoueHHe poilu u Mecta Poccuu B
MHUPOBOM LIMBWJIM3ALIMOHHOM MPOCTpaHCTBE. PemieHue 3Toi 3amauu TpeOYyeT OCMBICICHMUS
CYLIECTBYIOIIUX TEOpUH, HAy4YHOTO OOOCHOBaHHS I1eJIeco00pa3HOCTH HMX MPUMEHEHUS,
KOPPEKTHOT'O MPUJIOKEHHS K COBPEMEHHBIM YCIIOBHSIM.
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THE ROLE OF SOVIET HERITAGE IN
MODERN POLITICAL PROCESSES
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7381-5372

Annomauus

Cosemckoe ucmopudeckoe Hacneoue AGAAemcs He  MOAbKO UHCMPYMEHNMOM
eocydapcmeeHHoﬁ noaumuku, HO U 3HAYUMBIM INEMEHMOM COBPEMEHHBIX COUUATbBHO=
noJaumu4ecKux npoyeccos. HpedcmaeﬂeHuﬂ 0 CO6€EmMCKOM HCZI/;MOHCZJZbHO-ZocyaapcmeeHHOM
Hacneouu umerom 60.7Zbu4yi0 SHAYUMOCHIb 6 qbopMupoeaHuu nojaumu4ecKkoco CO3HAHUA
COBPEMEHHbIX POCCUSIH. HpedcmaeﬂeHuﬂ 0 COBEMCKOM HaquHaﬂbHo-zocyaapcmeeHHOM
Haceouu umerom 60.7Zbu4yi0 SHAYUMOCHb 6 qbopmupoecmuu UYEHHOCMHO-MUPOBO33PEHUECKUX
OCHOB8 COBPEMEHHOU POCCUNCKOU udeHmuyHocmu. B Hnacmoswee epems 6 HayuHou u
06LL;€CH16€HHOL7 cpede CILOMNCUNOCL OCO3HAHUE Heobxooumocmu obecneyeHnus ucmopuqecxoﬁ
npeemcmeerHocmu U COXpaneHusl namsimu Ha OCHo6e d)OpMMpOGCZHuﬂ 06u;ux npedcmaeﬂenuﬁ
0 COBEMCKOM npowtjiom u e2o poju 6 CO6p€M€HHOﬁ Poccuu. Focyéapcm@eHHaﬂ noiaumuka
namsamu KoHcmpyupyem 06beduHm0u;ue CMbICIIbL U Happamuebl 60 MHOSOM HA OCHOBG€
COBEMCKOU UCmopuu u 2ocyoapcmeeHno-nampuomudeckux mpaouyuti. Cogemckoe Hacieoue
Modxcem Oblmb  BKAIOYEHO 8 KOHCMPYKmM YEHHOCMHO-NOJIUmMuU4ecKoco 06pa3a 6)/())/1/[4620.
Hcmopuuecmm namame A6NAemcs  OOHOU U3  OCHOB KOHCOﬂuaaI/;uu 051/(46()7}’16‘61 6
HONUIMHUYHBIX U HNOTUKOHPECCUOHATIbHBIX Pe2UOHAX, NPUBOOUm K 00beOUHeHUulo aroell
pa3iuvdHblX NOKOJIeHU U COYUAJIbHbLX Cmipam, oKassvleaem 6daiiCHOE 6/IUAHUE HA noJlumu4decKue
npoyeccol coepememtoﬁ Poccuu. ﬂﬂﬂ 3HAYUMENbHOU YACMU HACENEeHUS. COBEMCKUE yeHHocmu
U CoyuailbHAs HANpAaeleHHoCmyb, d makxkace naminsd o0 eejiudu cmpdaHsvbl HA Mupoeozl apexne
eblcnmynaront NnpueleKamejlbHbliMU opuermupamu, Konopsle Mocym cmanib OmnpaeHbIMU
mouxkamu npoekma 6y0ywezo.

KiroueBble cj10Ba: IIOTUTUYECKHUE MMponeCcChl, COBETCKOC HACIICAUC, COBCTCKAA 3I10Xa,
HCTOpHUYCCKaA MaMATh, MOJIOJACKD.

d)nﬂaﬂcnponanne: I/ICCJ'IeI[OBaHI/Ie BBIIIOJIHCHO  IIpH (bHHaHCOBOﬁ MMOAACPIKKE
Poccmiickoro HayuHoro ¢onma, mnpoekt Ne 23-28-00237 “Pucku  KOH(MDIUKTHOCTH
TpaHC(I)OpMaLII/II/I COIMMOKYJIbTYPHBIX OCHOBaHUH NACHTUYHOCTHU MOJIOACKHU CeBepHoro
Kapkaza”.

Abstract

The Soviet historical heritage is not only an instrument of state policy, but also a
significant element of modern socio-political processes. Ideas about the Soviet national-state
heritage are of great importance in shaping the political consciousness of modern Russians.
Ideas about the Soviet national-state heritage are of great importance in shaping the value
and worldview foundations of modern Russian identity. At present, in the scientific and public
environment, there is an awareness of the need to ensure historical continuity and preserve
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memory based on the formation of common ideas about the Soviet past and its role in modern
Russia. The state policy of memory constructs unifying meanings and narratives largely based
on Soviet history and state-patriotic traditions. The Soviet legacy can be included in the
construct of the value-political image of the future. Historical memory is one of the
foundations for the consolidation of society in multi-ethnic and multi-confessional regions,
leads to the unification of people of different generations and social strata, and has an
important impact on the political processes of modern Russia. For a significant part of the
population, Soviet values and social orientation, as well as the memory of the country's
greatness on the world stage, are attractive landmarks that can become starting points for the
project of the future.

Key words: political processes, Soviet legacy, Soviet era, historical memory, youth.

Funding: The study is supported by Russian Science Foundation. Project No. Ne 23-
28-00237 “Risks of Conflict in the Transformation of the Socio-Cultural Foundations of the
North Caucasus Young People's Identity”

Introduction

Ideas about the Soviet national-state heritage are of great importance in shaping the
political consciousness of modern Russians. The process of forming ideas about the Soviet
national-state heritage is quite complex due to the incompleteness of the formation of their
cognitive foundations and the ambiguity of assessments that exist in the collective memory.
The very content of the Soviet national-state heritage is multidimensional and consists of
interrelated political, historical and socio-cultural aspects. An important role in them is played
by the image of the Soviet statehood, which exists in social memory. The study of the
significance of the Soviet national-state heritage, the role of the Soviet socio-political
foundations in shaping the worldview will make it possible to determine their significance in
strengthening Russian identity. In today's complex and rapidly changing geopolitical reality,
the preservation of the continuity of generations, the restoration of the "connection of times"
is due to the fact that in the initial period of the formation of modern Russia in the socio-
political space there was a rejection of the Soviet historical past, distortion and falsification of
the Soviet period of history. In connection with the growth of geopolitical challenges and
threats, further manifestations of the falsification of history are currently taking place,
distorting the role and significance of the USSR in the world history of the 20th century. The
complexity of determining the role of the Soviet national-state heritage is also connected with
the fact that the value and worldview foundations of building the Soviet socialist state were
discredited without clearly expressed political and ideological principles for building a new
Russia.

Overview of research on this issue

Today, the discourse of the continuity of history and the preservation of historical
memory is being formed in the scientific and political community based on the definition of
general ideas about the Soviet past and its role in modern Russia. The role of the scientific
community in the formation of the state policy of historical memory, the definition of models
for its institutional development, its implementation in educational and cultural policy is
important. The study of the role of the Soviet national-state heritage assumes a model that
includes three main components: cognitive, value and emotional-psychological. Within the
framework of the first, the interest of the population in the Soviet period of the history of
Russia, its knowledge of the history of the Soviet era, its people and nation-building was
determined. As part of the second component, ideas about the main Soviet values that are
vital and form the worldview, life strategies and value-semantic content of identity are
revealed. Along with this, reflection on the Soviet legacy, the main problems and
achievements, which largely determine the current stage of Russia's development, is
considered.
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In connection with the rejection of many foundations of the Soviet socio-political
heritage in the process of the formation of modern Russia, a radical change in the socio-
political structure of the Russian state and the search for the foundations for the formation of
historical narratives and value bases for the formation of political consciousness took place.
There was an urgent need to determine the socio-political foundations of a new national-state
identity, uniting and structuring a heterogeneous set of views, assessments and ideas of the
multinational Russian people, constructing a new positive collective "I" [4, p. 141]. The most
important basis of national unity is the interpretation of the historical past, which forms the
national-state identity on the basis of ideas about language, culture and the common past
passed down from generation to generation [2, p. 19-26]. Ya. Yadgar notes that “national
identity reflects the dual definition of the collective I (“us™): a positive definition that answers
the question “who we are, what our values are made up of, what are our features, what is our
past and our common future”; and a negative definition, “answering the question of who and
what we are not, what values, practices and characteristics “seem strange to us”, what
communities we identify as “other” [12, p. 52]. A. Assman notes the connection of the “I”
with the “We-group”, which goes far beyond personal experience and transmits the memory
of the social group, the political collective of the nation and culture [1, p. 17-19].

The formation of a modern political nation involves reliance on representations of the
past [9]. This is especially important in the context of the current geopolitical struggle, which
is also unfolding in the format of a “war of stories”. One of the tools to achieve current
political goals is the distortion of the historical past. The ability of memory to focus on
historical interpretations and symbols that are significant from the point of view of modern
political goals and objectives turns memory into an instrument of real politics. “The memory
of the recent past is used by various subjects of the political process as an available resource
for mobilizing forces around current management priorities” [8, p.17]. The politicization of
the past and the historicization of modern political discourse turns historical memory into a
political resource for solving contemporary political problems. This leads to serious socio-
political transformations that are painful.

The policy of historical memory is also one of the foundations for the consolidation of
society in multi-ethnic and multi-confessional regions, leading to the unification of people of
different generations and social strata. One of the tools for the formation of common
historical narratives is commemoration [5]. Modern commemorative practices involve the
preservation of the memory of significant events of the past in the public mind through the
use of modern technologies, audiovisual images and the disclosure of the era by focusing on
personal stories and eyewitness accounts. They become a significant tool of social interaction
that ensures the translation and reproduction of the historical and cultural foundations of
identity [3; 10; 11].

Description and analysis

The significance of the Soviet national-state heritage lies in the fact that modern
interpretations of history include interpretations and assessments of the past. Turning to them
becomes the key to determining the meaning of the historical existence of a people or nation
[6, p. 12], constructing future goals, values and guidelines. “It is the power of memory that
determines the features of identity and makes the past a projection of the future” [7, p. 38—
62]. The politics of memory acts as a tool that links the past, present and future. Its
importance increases significantly in the context of the growing geopolitical confrontation
and "memory wars". The Soviet layer of the history of Russia is one of the key ones in terms
of the semantic content of the construct of the Russian national-state identity and the content
of social memory. Between the Soviet and post-Soviet Russian stages, there was no radical
break in the historical and sociocultural continuity that was characteristic of the imperial and
Soviet periods. The memory of young people about the Soviet past is shaped by
intergenerational relations through the transmission of personal stories. State policy constructs
unifying meanings and narratives based on Soviet history and state-patriotic traditions. The
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Soviet socio-cultural heritage is also included in the construct of the value-political image of
the future; without it, the reorganization of the post-Soviet space that meets the geopolitical
interests of the country is also impossible. The constructed nature of the national-state identity
implies its transformation through the production of collective meanings, values and common
historical narratives. At the same time, its formation depends both on the purposeful influence
of the state and on the existing political and sociocultural realities, which sometimes
significantly limit the constructivist potential of historical politics. The Soviet historical
heritage is not only an instrument of state policy, but also a significant element of modern
socio-political processes.

The values of the Soviet era are one of the foundations for the formation of traditional
Russian spiritual and moral foundations. Their significance is growing in connection with the
intensification of geopolitical confrontation, the content of which is gradually moving from
the ideological to the value plane. The contradiction between traditional and modern Western
values is becoming one of the main markers of the modern era, acquiring a global character.
The main Soviet values are of a traditional nature and can become one of the foundations of
the socio-cultural platform of Russian identity. It can be assumed that the high significance of
these Soviet values for Russians is associated with a significant socio-economic
differentiation of the country's population, a drop in living standards, a low level of social
obligations of the state, a decrease in the significance and depreciation of creative labor.

Conclusion

The Soviet national-state heritage is significant for modern Russians in connection
with the fact that it offered an alternative model of socio-political development, an original
system of socio-political institutions that determine the foundations of socialization and form
a new supranational identity that has not only a state, but also a socially significant character.
. The Soviet period of history was characterized by large-scale socio-political and economic
transformations and a new social development project aimed at overcoming social, national
and cultural differences. A high degree of social guarantees and ensuring social equality,
socio-cultural unity of peoples of different ethnic and confessional affiliations. The socio-
political and socio-cultural unity that has been achieved today is largely based on the Soviet
national-state legacy. The collapse of the USSR, in the minds of young people, became the
trigger for many social and political problems and interethnic conflicts that have not been
overcome even today.

The study of young people’s ideas about the Soviet national-state heritage can become
the basis for the formation of general ideas and the attitude of modern young people to the
rather complex and ambiguously interpreted events of the Soviet era. It can be assumed that
today's Russian youth does not see an unambiguous attractive image of the future of the
country. The retro image of the Soviet past, which has developed in her mind, is ambiguous
and contradictory, often supported by myths and distortions. For a significant part of the
youth, Soviet progressivism and the social orientation of the state, as well as the memory of
the country's greatness on the world stage, can become attractive landmarks that will act as
starting points for the project of the future, which implies a greater social responsibility of the
state to the multinational people of Russia.
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Annomauus

Hannas cmamuvs paccmampueaem cywecmsylowjue HAyuHvle NOOX00bl K U3VUEHUIO
KOppynyuu makue, KAk NOJUMUYECKUU, IKOHOMUYECKUU,  @DYHKYUOHANUCTICKUL U
HOPMAMUBHO-YEHHOCHHBIIL.

Honumuueckuii  no0xo0 paccmampusaem KOPPYAYUrO KAk  NpOMUBONPABHOE
UCNONb308AHUE NOTHOMOYUL NYOIUYHBIM OOJNCHOCIMHBIM JUYOM OJIsl U3GNEeUeHUs TUYHOU
Wunu - 2pynnoeoli  NOJUMUYECKOU  6bl200bl,  peuleHuem  KOPpYNyuu  6bl08U2aemcs
COBEPULEHCIBOBAHUE OEMOKDAMUSAYUU.

Oxonomuyeckuti L00X00 paccmampusaem UHOUBUOA KAK PAYUOHAIbHO20 cyObeKkma, U
onpeoensiom KOppynyuio Kak payuoHaIbHO 320UCTIUYHOE NOGeOeHUe NOCie MUAMeNbHO20
pacuema. Bce umousuovi, 6 mom uucie noaumuku u npeoOnpUHUMAment, CO8epPULaAOm
KOPPYNYUIO N0 920UCMUYHO PAYUOHATILHOMY pacyemy, NOmomy 4mo 8ble00d om KOppynyuu
npegvliiaenm pucKu.

DYHKYUOHATUCMCKULL NOOX00 NOKA3bIBAECM NOJIONCUMENbHYIO POlb KOPPYRYUuu 8
PA36UBAIOWUXCA CIMPAHAX 8 3A8UCUMOCIU OM COYUOKYIbMYPHO2O0 KOHmMeKcma. B cesasu c
IMUM 8 KANCOOM 0buecmee KOppynyusi ONpeoesiemcss no KaicooMy COYUOKYIbIMYPHOMY
KOHMeKCmY.

Aemop cuumaem, umo 6 0OOpvbe C Koppynyuel 2lasHOU 3adayell Gvlcmynaem
paspabomka «Kpumepus CyHcOeHus KOppynyuuy, CO2NacHO KOMOPOMY MONCHO ONpeoeums
Koppynyuto. B xauecmee memooonocuueckux cnoco6os paccmMompenvl CHAYala npasosvle
HOPMbl, KAK «KpUmepuil Cyscoenus Koppynyuuy 0Jis 6oee nociedo8amenibHo20 onpeoeneHus
NOHAMUSL KKOPPYRYUSLY.

CoenacHo HOpMAMUBHO-YEHHOCMHOMY NO0X00)Y HE0OX00UMO YUUMbIBAmb Npu
PACCYHCOeHUU 0 «Kpumepuuy He MOJbKO NpaBosble HOPMbl, HO U «MOJUANUBOE CO2NACUE
obwecmea. JlanHvlli n0OX00 OONOIHUMENbHO pACCMampuéaem KOPPYNyuro Kaxk He
coomeemcmayioujue no8eoeHUs ¢ MOJIUANUBBIM CO2TACUEM.

Aemop npednacaem 6 Kauecmge Kpumepus CYHCOEHUs KOPPYNYUU MOPATbHbIe
NPUHYUNBL MaKue, KaK 3MuKd, Mopaib, 000pas 60 u opyeue no00OHble YeHHOCHU.

Oonako, umobvl ymeepicoams, Ymo «Kpumepuil CylHcoeHuss oouecmea» pasHsIemcs
Ha MOpAanbHble NPUHYUNBL UTU MONYAIUBOE co2ldcue, HeoDX0OUMO npedcmasums mouHbvle
PA3bACHEeHUs, YmMo MmaxKoe 6vluie NPeOCMAGIeHHble YEHHOCMU, MO2YM JU OHU CIYHCUMDb
«CNpageoUubIM Kpumepuem» He3a8UCUMO OMm 1100020 COYUOKYIbMYPHO20 KOHMEKCMAa U
BDEMEHHO20 2OPU3OHMA.
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Paccmampueas eviweykazantvle nooxoovl, asmop Hpuxooum K 6bleo0y, 4mo 0.
Hacmoswell 60pvObl ¢ Koppynyuel HeoOXo00uMo paspabomamv «KpUmepuil CyHcoeHus.
KOpPpYnyuu», NO360IAI0WUL  8bIA8UMb  (DYHOAMEHMAIbHbIE NPUYUHBI, ONpedelums ee
VHUBEPCAIbHOE NOHAMUe U  papadomamv  NOCIe008AMENbHYIO  AHMUKOPPYNYUOHHYIO
cmpanecuio.

KirwueBble ciaoBa: Koppynius, MOJUTHYECKUM MOAXOJ, YKOHOMHYECKHUUA MOJXOJ,
(’pyHKuI/IOHaJH/ICTCKI/Iﬁ MOJX0JI, HOPMAaTUBHO-UEHHOCTHBIA MOJAXO0J, COLUUAIBHBIE HOPMBI,
KPUTEPUN CYXKIEHHUS KOPPYNIUH, CIPABEMIUBOCTh, MPUYMHA KOPPYILHUH, ITOHATHE
KOppYILHH.

Abstract

This article reviews existing scientific approaches to the corruption study such as
political, economic, functional, and normative-values-based approaches.

The political approach views corruption as the misuse of power by a public official for
personal and/or group political gain, the solution to corruption is put forward to improve
democratization.

The economic approach regards the individual as a rational agent, and defines
corruption as rationally selfish behavior with careful calculation. All individuals, including
politicians and businessmen, commit corruption on selfishly rational calculations because the
benefit of corruption is greater than the risk.

The functional approach asserts the positive role of corruption in developing
countries depending on the socio-cultural context. In this regard, in each society corruption is
defined according to each sociocultural context.

The author puts forward that the main task in the fight against corruption is to
develop a «judgment criterion of corruptiony, according to which corruption can be defined
and which does not fluctuate in each context. In this regard, the author first considers legal
norms as a «judgment criterion of corruptiony for a more consistent definition of corruption.

According to the normative value approach, when discussing the «criteriony it is
necessary to consider not only legal norms but also the «a tacit consenty of society. This
approach additionally treats corruption as inappropriate behavior with tacit consent and
suggests moral principles such as ethics, morality, goodwill and other similar values as the
judgment criterion for corruption.

However, in order to say that the «criterion of society's judgmenty equals moral
principles or a tacit consent, precise explanations must be provided as to what the values
presented above are and whether they can serve as a «just criteriony» regardless of any socio-
cultural context and time horizon.

Considering the above approaches, the author concludes that for a true fight against
corruption it is necessary to develop a «judgment criterion of corruptiony, which allows to
identify the fundamental causes of corruption, to define its universal definition and to develop
a coherent anti-corruption strategy.

Key words: corruption, political approach, economic approach, functionalist
approach, normative-values approach, social norms, judgment criterion of corruption, justice,
cause of corruption, concept of corruption

BBenenue

Boprba c koppymmueir Ha 3emiie TPOBOAMTCS BeChbMa HEYCIENIHO W 00 HSTOM
CBUJIETENBCTBYIOT JAHHBIE «MHIEKC BOCIIPUATHUS KOPPYNLUM» 3a ntocieqaue 5 ner. Hecmotps
HAa MHOTI'OYHUCIICHHBIC MHCCICOAOBAHHUA U pa3pa60TaHHHe paSHI)Ie IIOOXOOblI K H3yquHIO
KOPPYIIIIMHU IO CHX TOP HE HAMIEHO YHUBEPCAIBHOE perieHne B 0oproe ¢ koppyniuei. Takas
npoOiieMa SIBHO CBfI3aHa C OTPAHMYCHUSMHU CYIIECTBYIOMIMX IOAXOAOB, KOTOpHIE
dbparMeHTapHO paccMaTpUBAIOT Koppymiumio. s pa3paboTKU MOJHOIICHHOTO HAYyYHOTO
MoaxoAa HEOOXOIMMO PAacCMOTPETh paHEE MPOBEIACHHBIC HCCIEIOBAHUS W TOIXOIBI IO
JTAaHHOMY HAIPABJIEHUIO, BBIIBUTH OCHOBHBIE OIPAHUYEHHUS 3TUX MMOJXOI0B.
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MetonoJsiorus Uccae0BAHUSA

IHonuTuyecknii NoaAXox

Cy1iecTByIOUIME MOAX0/bI MOKHO CIPYNIMPOBATh B YeThIpe rpymisl. [lomutnueckuii
MOJXOJl MOJpa3yMeBaeT KOPPYIIHUI0 KaK IMPOTUBONPABHOE HCIOJIB30BAaHUE MOJIHOMOYHS
NyOJIMYHBIM JIOJDKHOCTHBIM  JIMIIOM  Pa3jM4YHBIX BHJIOB aJMHHHCTPATHUBHOIO pecypca
nyOJIMYHOM BIIACTH JUIA WM3BJICYECHUS JIMYHOM H/WIIM TPYNIOBOHM, B TOM YHUCIE M B TOJB3Y
TPEThUX JIMII, MOJUTHYECKON BbHIroAsl [3, c. 134]. OcHOBHOW NMPUYMHONW BO3HUKHOBEHHS
KOPPYIIMH SIBJISETCS HECOBEPIICHCTBO AEMOKPATUH, A OOphObI ¢ Koppymnumend Tpedyer
WHCTUTYIMOHANIbHBIE pedopmbl [9, ¢. 37]. OqHako JaHHOE YTBEP)KICHHUE HE MOCPKUBACTCS
SMIIUPUYECKUMHU UCCIIEIOBAaHUSMU, HAOIIOJACTCS JINIIb He3HAYUTENIbHASL KOPPEIISALUSI MEXKIY
JEMOKpaTu3alueld 1 YpOBHEM KOPPYIIIMH, OTCYTCTBYET MPUYMHHO-CIIEICTBEHHAs CBs3b [19,
C. 43-44]. Kpome TOrO, B peIICHUH MOJUTUIECKOTO MOAXO0/a HE BHIHA YETIOBEUECKas BOJIA,
KaK CyObeKTa KOPPYIIIIH, a OHA JIUIIb OMUCBHIBAETCS KaK paCTBOPEHHAs! BHYTPH CHCTEMBI.

IKOHOMHUYECKHUH MOAXO0/

DOKOHOMHUYECKHI moaxon oOpamaer ocoboe BHHMaHWE Ha HMHIWBUIYaJIbHOE
MOBE/ICHNE, a UMEHHO KOPPYMIMPOBAaHHOE MOBeAeHUE MHANBHAA. [l03TOMY 3KOHOMUYECKUiT
MOJIX0/ OOBSACHSET Ty 00JacTh, KOTOPYIO MOJMTUYECKHN MOJIXOA HE MOXET OOBSCHHTB.
OKOHOMHUYECKHI MOJAX0J paccCMaTpUBAET KOPPYILHMOHHOE MOBEJEHUE KAK palMOHAJIbHOE U
ATOMCTUYHOE IOBEIEHHE, MOCKOJIBKY BBITOAA OT KOppymuuu Ooibire, yeM puck [11]. B
SKOHOMHMYECKOM MOJIXOJIE YaCTO UCIOIB3YETCS MOJIEb «IIPUHIUMIAT-aTeHT» AJsl 00bICHEHUS
NPUYMHBL  BO3HUKHOBEHHUS Koppynuuu. CoriacHO JaHHOW  MOJENH, COBEpIICHUE
KOPPYIIIMOHHOTO TIOBEJCHHUS OCHOBBIBAETCS HA OTCYTCTBHHM IIOJHOIEHHOTO KOHTPOJIS
pPYKOBOACTBA Haja wucnonHuTtenem [12, c¢. 7], HUCHOJHUTENIO BHITOJHEE COBEPIIATH
KOPpPYNLMOHHBIE CHEIKH, 4YeM CcoOJMojaTh IpuKa3bl pykoBoguTensd. I[loatomy B
HSKOHOMHUYECKOM MOJXOJE PELIEHUEM BBICTYIAET COBEPLICHCTBOBAHME MOHUTOPUHIA U
OCYLIECTBJICHUE HaKa3aHUs 3a KOoppynuuoHHoe noBeaeHue [14, c. 2]. Tem He MeHee
SKOHOMHMYECKUN TOAXO0J HE OOBACHSAET, B UEM 3aKII0YaeTCs PAlUOHAIBHO ATOUCTHYHAS
BBIT0J1a JJI1 PYKOBOJMTEIIEH C YUCTO PEIyTaLUEH.

OpnHako OrpaHWYEHHE 3KOHOMHUYECKOIO MOJXOAA 3aKJII0YaeTcs B TOM, UYTO MOJEINb
«IIPUHIUNAI-aT€HT» HE OOBSICHSET, BO-IIEPBbIX, KAKyI0 3TOMCTUYHO PAllMOHAJIbHYIO BBIFOJTY
MI0JIy4aeT PYKOBOJUTENb, a BO-BTOPBIX, CYIIECTBYET JIM MPO3pPayHbIil U HE HapyLIAIOLIUN 3a
IIpaBa YeJIOBEKA KOHTPOJIb.

DOYHKIHUOHATUCTCKHNA MOAXO0/

OYHKIMOHATUCTCKUM TOAXOJA AaKIEHTUPYET MO3UTUBHYIO pOJIb KOpPPYIUUU B
Pa3BUBAIOIINXCS CTPaH JJII UHTETPAIlu, pa3BUTUA U Mojepan3anuu [7, 10, 13, 18]. [TosTomy
KOPPYIILHUS TPAKTYETCsI O-Pa3HOMY B 3aBUCHMOCTH OT COL[MOKYJIBTYpPHOrO KOHTEKcTa [7, 10,
13, 18]. OgHako MpakTHYECKH HE CYHIECTBYET YCIEHIHBIX KEHCOB TOr0, YTO KOPPYILHS
ChIrpajia MO3UTHBHYIO POJIb B PA3BUTUU CTPAHBIL; P SMIMPUUECKUX UCCIEAOBAHUN OTPHULIAET
MOJIOXKUTENBHBIN 3 ekt koppymmuu [15]. K Tomy HeT yHuBEpCaIbHOTO MOAXO0a K MOHATHIO
KOPpYNLIUU - MO0 KaXJAOMy COLUOKYJIbTYPHOMY KOHTEKCTY, HEBO3MOXHO BBICTPOUTH
MOCJIEI0BATENbHYI0 MEPY MPOTHUBOCTOSIHUS KOPPYIIMH, TaK KaK B OJHON CTpaHe Kakoe-TO
OTIpeieIeHHOE SIBJIeHUE OyIeT CUUTAThCS KOPPYNIMEH, TO B IPYroi cTpaHe Koppynuus Oyaer
CUMUTATHCS COBEPLIEHHO HOPMAJIBHBIM SIBJICHHEM.

B cBa3u ¢ 3TUM (QYHKIMOHATMCTCKUN MOJXOJ NpeasiaraeT MpaBOBbIe HOPMBI B
KauecTBE MOCIE0BATEIBLHOTO KPUTEPHUS CYKJEHHUS KOPPYIIUHU, C Yy4eTOM OOLIECTBEHHBIX
UHTEpecoB. TeM He MeHee CYIIeCTBYeT B IIPaBOBbIX HOpMax OrpaHUYEHHE, UTO
3aKOHOJATEIbHBIN MpOIlecC SABISETCS TapreToM J000HpOBaHUS BIUATENbHBIMU Kpyramu [20,
c. 363], u mpaBOBbIE HOPMBI TAKXKE 3aBUCAT OT KaKJOTO COLMOKYJIBTYPHOIO KOHTEKCTA.
[TosToMy ropuaMueckas KOppyHIMs MOXXeT ObITh Ooyiee omacHoiM [8], HaciemyeT Ty ke
npobiieMy (YHKIMOHAJIMCTCKOTO IOJAXO0JA, YTO T€ WM HHbIE JCHCTBUS MOTYT He
npeaycMarpuBarbes 3akoHoM [20, ¢. 363-364].

[ToaTomy 4TOOBI pa3paboTaTh MOCIEAOBATEIbHYIO AaHTUKOPPYNIMOHHYIO CTPATETHIO
HEOOXO/UMO BBIIBUTH IIOCJIEOBATENbHBI KPUTEPUH CYXKIEHUS KOPPYMLMH, COTJIACHO
KOTOPOMY MOYKHO OIIPEJENNUTD T€ WIN UHBIE AEUCTBUSI KOPPYILIMOHHBIMH [1].
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HopMaTHBHO-LI€HHOCTHBII IOAXO0]

HopMaTuBHO-IIEHHOCTHBIM ~ MOJAXOJA  Mpemjiaraet, 4YTo «KPUTEPUH  CYXKIACHUSA
00111eCTBa» MOKET ONPEEIUTh MPABUILHOCTh TOTO WM MHOTO MOBeAeHus. Eciu noBeaeHune
WHIUBUJIA HE COOTBETCTBYET OOIECTBEHHBIM HOpPMaM, TaKO€ TIOBEICHUE SIBISETCA
KoppymnupoBanHeiM [20, 22, 23]. [loaToMy KOpPpYNIIMOHHOE MOBEJACHUE — MOBEJACHUE BHE
3aKOHAa, C MOJIYAJIMBOTO coryiacus B odmiecTse [20, c. 364].

OnHako JaHHBIM MOAXOJ HE OOBSCHAET, 4YTO KOHKPETHO SBISETCA MOPAJIbIO,
oOuiectBeHHbIMU HOpMaMmu. COOTBETCTBEHHO CTOMT 3a/1aTh BOIPOC, YTO MOXKET CIYXKHTb
CIPaBeIJIMBBIM M IOCJIEIOBATEIbHBIM HE3aBHUCUMO OT JIOOBIX KOHTEKCTOB M BPEMEHHOTO
ropusoHra [23].

PesenbTaThl M 00CyKICHUS

Koppynuusi kak npo6jeMa HecnipaBeIJIMBOCTH

Bbliie paccMOTpeHO, YTO KOPPYILMIO MCCIEAYIOT C Pa3HbIX aCIEKTOB, OJAHAKO HHU
OIIMH TIONXOJ HE CMOT TMPEACTaBUTh (YHJAAMEHTAIBHYIO MPUYUHY KOPPYIIUU U
MOCIIe0BATEIbHBIA KPUTEPUN CYKJICHUSI KOPPYIIMH. B CBA3M € 3TUM HaM MPEACTOUT 3ajaua
paccMOTpeTh HEKOTOpbIE MOHATHUS, KaK KPUTEPUH CYKICHHS, MO KOTOPOMY MBI MOXKEM
OTPENIETUTh T€ WIN UHBIE ICUCTBUS TPABUIILHBIMHU.

[Iupoko  W3BECTHBIM  KPHUTEPHUEM  CYXKJICHUS  MPABUWIBHOCTH  SIBJISETCS
«CTIpaBeJIMBOCTh». B HcciaenoBaHUM — KOPPYNIMH — NPAKTHUYECKU HE  CBS3BIBACTCS
«CIIPaBEUIMBOCTE» C Koppymnuueid. Cpean poccuiickux ucciepoBaTeneii B padorax E.B.
Kapuaruna, A.B. OpunanoBoi, M.B. Tanenko koppymmus sBisietcs  (hopMoi
HeCcTpaBeIMBOCTU [2]. ABTOpPBI OTMeEuaroT, 4TO B OOphOE € KOppYyMIHMeH HeI0CTaTOYHO
UCKJIIOYMTENIBHOTO  MCIIOJIb30BaHMSI [PAaBOBOIO  ACMEKTa, IpejjaraeT  MCHOJIb30BaTh
CIIPaBeUIMBOCTh, KOTOpasi HE TOJBKO TIO3BOJSIET OOHAPYXUBATh KOPPYILHUIO, HO U
(opMHUPOBATH HHCTUTYThI, OPrAaHU3YIOIIME COIHATbHBIN TOPSI0K [2, C. 83].

CrpaBeanTuBOCTh TPEOYET COLUANBHOTO MOPSIIKA, KOTOPHIN «O0IIECTBEHHOE MHEHUE)
MIPUHUMAET MPABWIBHBIM, B MPOTHBHOM CIydyae CUUTAETCS HE COOTBETCTBYIOIIUM C STHUM
nopsiakoM  [2, €. 84]. Onnako TpemioKEeHHas aBTOpaMH CIPABEUIUBOCTh  CIIHMIIKOM
KOHTEKCTyajbHa. Kak Bblllle paccCMOTpPEHO, 0OIECTBEHHOE MHEHUE HAaXOIUTCS MO YIpo30i
MaHUNYJIUPOBAaHUS. APryMEHT aBTOPOB HAXOIUTCA MEXAY (YHKIMOHAIUCTCKUM U
HOPMATHBHO-IICHHOCTHBIMU  MOJIXOJaMA B CBSI3M C TE€M, YTO aBTOPHl TOHUMAIOT
CIPaBEIIMBOCTh Kak ompezaenseMas B OOIIECTBEHHOM MHEHHH, KOTOpPO€ 3aBUCUT OT
COLIMOKYJIBTYPHOTO KOHTeKcTa. Kpome Toro, cripaBeyiIiBOCTh COIVIACHO MHEHUIO aBTOPOB HE
MOXXET OTBETUTHh Ha mocTaBieHHbIA [.J. 3ekocoMm Bompoc, 4To Takas CIpPaBEIJIUBOCTb HE
MOKET OBITh IOCIIEIOBATEIbHOM M HE3aBUCUMOW OT BPEMEHHOro ropu3oHrta. I[loatomy
CleyeT pacCMOTPETh APYTroe MOHSTHUE.

B oOcyxnenun cripaBeyIMBOCTH 4acTO YIMOMHHAETCS YTUIUTAPU3M, MPEIOKEHHBIN
JA.C. Munn [17]. CormacHo aBTOpY, TJIaBHBIM KpPUTEPUEM H3MEpPEHUs HPABCTBEHHOCTHU
YeI0OBEUYEeCKOr0 TMOBEJCHUS BBICTYMAET MONb3a(BBITOAA), Ui JOCTHXKEHUS MaKCHUMAallbHON
MOJIB3bI JIFOICH HEOOXOJUMO YAOBIETBOPATH HauOoOJbIllee KOJIU4YecTBO Jrojei [4, 6]. Ilpu
MaKCHMHU3allMM TOJIb3bl HaWOOJBIIETr0 KOJMYECTBA JIIOJEH (QOpMHUpPYETCs CIpaBeIInBOE
00111eCTBO.

OnHako yTUIMTAPU3M HMMEET CIOKHOCTh HCIIOJNIb30BAaHUS B KA4eCTBE KPUTEPHEM
CYXKJIEHUSI TPaBUIILHOCTU. BO-TIEPBBIX, «I10J1b3a(BBIT0/12)» TPAKTYETCS MO-Pa3HOMY B KaXKIOM
oOImiecTBe, MoJib3a MOXKET ObITh He MopanbHOU. K mpumepy, B [IpeBnem Pume Konuzeit 6b11
NpU3HaH JIOOMMBIM MECTOM WIp, MOKAa3bIBAIOIIUM YBIIEKATEIbHBIC IIOY JUIS JKUTENeH H
MIPUE3KUX, XOTS mpousorieamue coobitus B Konmszee He COBCEM BBITISIAT YBJICKATEIHHO.
Hns JlpeBnero Puma XecTOKOCTh MpeAcTaBisiia IMOIb3y, KOTOPYH HEOO0XOIMMO OBLIO
MakcUMU3HpoBaTh. KpoMe Toro, B KOppyMIUPOBAHHON CTpaHE KOPPYILHUS UCIIOIb3YETCs KaK
WHCTPYMEHTOM TIOJIyYeHHUsI HYXKJ. B 1aHHOM ciydae KOppYMIUS SIBISETCS TIOJIB30i,
MOCKOJIbKY OHA pacHpOCTpaHeHa Cpey MOAABIISAIOIIEr0 KOJIMYeCcTBa HaceaeHus. Bo-BTOphIX,
B YTWIMTAPUCTCKOM OOIIECTBE WHIAMBUA MOKET HAXOJIUTHCSA TMOJ Yrpo30d JIHIIECHUS
OCHOBHBIX TpaB YeJOBeKa. YTHUIMTAPU3M JOIMYCKAeT MPUHYKIACHHE COOTIOIEHUS €IUHOU
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ey JUIsi MaKCUMM3alKu Moub3bl. [Ipyu 3TOM 1mojbp3a MOXKET ONpEeAeisITbCs YTOAHBIMH IS
TOCHOJCTBYIOIIEH BIACTH CIOCOOAMH, 4YTO COOTBETCTBEHHO JIOMYCKAeT BO3MOXKHOCTb
MOSIBJICHUS TOTajduTapusma [35].

Hcxons w3 BbllIE PacCMOTPEHHBIX apryMEHTOB MOXHO IPEANOJIOKUTH, UYTO JUIf
CIPaBEAJIMBOCTH HEOOXOIUMO 00ecrieueHHe OCHOBHBIX IIPaB 4eJIOBEKA, TaKue Kak cBo0oja,
PaBEHCTBO, IIPaBa MEHBLIMHCTB U T.].

HauOonpmM  HM3BECTHBIM  apryMEHTOB  CIIPABEUIMBOCTH  BBICTYMAET  TEOPHS
cnpaBemnuBoctd  Jk. Pom3a. ChpaBemmMBOCTH  SIBISETCS BbICHICH U 00sS3aTENbHON
[ICHHOCTBIO, OHA BCET/a MPE/IIIECTBYET JIIOOBIM IIeHHOCTM [ 16, ¢. 58-59].

Crnpoc Ha cHpaBeUIMBOCTh BO3HMKAET TOrAa, KOrJa Yy JIIoJed BO3HUKAET
IIPOTUBOPEYMBOE JKEIAHUE B PACIPEIEIICHUN OIpaHUYEHHBIX pecypcoB [21, c. 128]. B nHamem
peaJbHOM MHpE TaKoe IPOTUBOpPEYHME HE MOXKET HEe BO3HUKATh, IOCKOJBKY PECYpCHI
orpanudeHsl. Koppyniuio coBepuiator, 4ToObl MOJIYYUTh PECYPChl paHbILE BCEX, 1O3TOMY
OHa BCEIr/la MCKaXaeT paclpeiesieHne pecypcoB. B cBs3u ¢ 3Ttum npu  pa3paboTke
AHTUKOPPYILMOHHBIX Mep HEN30€KHO 00CYIUTh CIIPABEUINBOCTD, IPEAJIOKEHHYIO Pon3oMm.

CrpaBeuIMBOCTh OOecnieunBaeTcs IByMs NpUHIMIAMU. {1 BBIIBIEHUS MPUHLUIIOB
CIPaBEIMBOCTH HEOOXOAMMO B IEPBYIO OUEpE/lb YCTAHOBUTH 3aHABEC HEBEACHUsS. 3aHaBEC
HEBEJCHUSI HE ABJIAETCA (PU3MUECKH CYILECTBYIOUIMM, a I0pa3yMEBAeT BHUPTYaJIbHbII
3aHaBeC. YCTAHABJIMBAETCSl 3aHABEC HEBEACHUS JUIsI AHHYJIMPOBAHUS MMEIOUIMX Y Hac
LIEHHOCTEH TaKUe€ KaK COLUAIbHBIA CTaTyc, MaTepUaJIbHOE II0JI0KEHUE, BPOXKICHHbBIC
TaJaHTbl, UHTEJJIEKTyaJIbHbIE COOCTBEHHOCTH, TPaKJaHCTBO U T.[., 3TO MO3BOJIET CO3/1aTh
pPaBHYIO JJIs BCEX IUIOINAAKY OOCYXJEHHUS M clelaThb BCEX MHIUBHUIOB paBHbIMU. BHyTpun
3aHaBeCa HEBEICHUS MHJMBUbI HE UMEIOT HUKAKOH HepapXHHu, HalpuMep, IPE3UIEHT Y)Ke He
ABJIIETCS MPE3UACHTOM, a JIMIIb WHAMBHUJIOM, HAXOJIALIMMCS BHYTPU 3aHaBECAa HEBEICHUS.
[TosTOMY Yy MHAMBUIOB BO3HUKAET >KelIaHUWE OOCYAUTh U PallMOHAIBHO BHIOPATh MPUHLUIIBI
o011ecTBa, MOCKOJIbKY OHHM HE UMEIOT MH(OPMAIMIO O MUpax IOCHIE CHATHS 3aHaBeca.

PaBHble MHAMBHIBI BBIOMpPAIOT MEPBHII NPUHLMUII - paBHast cBobona juid Bcex [16, c.
59]. PaBHas cBoOOma HE JO/DKHA JIOMYCTUTh Yy JIHOOOTO HMHIMBHIA BO3MOYKHO
MPEUMYIIECTBEHHYIO CBOOOY HaJl CBOOOI0M APYruX MHAUBUIOB [16, c. 68], MOCKOJIBKY Ubsi-
TO TPEUMYIIECTBEHHAss CBOOOJY CIIOMaeT PaBHOE COCTOSHUE. TakuMm 00pa3oM HHIMBHIBI
BHYTpU 3aHaBeca HEBEJEHUS JIOTOBOPWINCH O paBHOW cBoOoae ans Bcex. llpu stom
HEOOXO/MMO YUYUTBIBATh TOT (PAKT, YTO HMKOMY HE HM3BECTHO, Kakas COIMajbHas cpela
HACTYINMUT MOCJE CHATHS 3aHaBeca, K TOMY )K€ HEM3BECTHO KaKUMH OHHM CTaHYT B HOBOM MHpE.
[ToaToMy MHIMBHIBI BHYTPH 3aHAaBECa HEBEJIEHUS JIOJKHBI ObITh OOpEUeHBbI OT CIydaiHO
npuoOpeTaeMbIX CBOMCTB IOCIE CHATHS 3aHaBeca. MHaue paBHas cBoOOJa HE MOXKET ObITh
rapaHTHpOBaHa.

B cBs3u ¢ 3TuM mnpenanaraercs BTOpPOM NPUHLMI - MPUHIUN paznnuus [16, c. 68].
[TpuHIMN pa3nuuus BBOJIUTCS, 4TOOBI 00ecreuynBaTh MAKCUMAaJbHO PAaBHYIO CBOOOMY, JUIS
3TOro TpedyeT cOaraHCUpOBaHMs COLUAIEHO-I)KOHOMHUYECKOTo HepaBeHcTBa. OCHOBHAs ujaes
NPUHIUIA Pa3IndMsl OCHOBaHA HA MPU3HAHUM TOTO, YTO Hallla JAHHOCTh HE BbIOpaHa HaMu. B
POKJIEHUN HUKTO HE MOKET BbIOpaTh rpaskJaHCTBO, (PUHAHCOBOE COCTOSIHUE POAUTENEH, IBET
KOXXH, POCT, (U3NYECKOe M TICHXOJOIMYECKOe COBEPIIEHCTBO, TaJaHThl, BPEMEHHBIN
ropu30HT U T.1. [ToaToMy Bce pocTuxkeHus Onarojapsi y1auHO MOJTYy4€HHBIMU CBOWCTBAMH HE
MPU3HAIOTCS MCKJIIOUUTENBHO TOJYyYEHHBIMH COOCTBEHHBIMH cuiamMH. COOTBETCTBEHHO
NPUHLIMIT pa3Iuyusi TpeOyeT HCMOib30BaTh CBOE COLMAIbHO-3KOHOMHMUYECKOE JIOCTH)KEHUE
JUIsL HEY1a4yHO IOJIOKEHHBIX Ha COLUAIbHO-I)KOHOMUYECKOM COCTOSIHUU Jirozei [16, c. 141].
Tonpko B 3TOM cilyyae JOMYCKaeTcsl JIETUTHMHOE BJaJIeHHE COLUAIbHO-DKOHOMUYECKUMU
JOCTHKEHUSIMHU.

[IpoTHB naHHOTO apryMeHTa MOKET OBITh BO3pa)KEHHE O TOM, YTO €CJIM COLUAIBHO-
HSKOHOMHYECKHE JIOCTWXKEHHS IIOJNy4eHbl COOCTBEHHOM cujod 0e3  BPOXKIECHHOTO
0JIarornoJIydHoOro COCTOSIHUSI, TO TaKHe JOCTH)KEHUS aOCOJIOTHO MpHUHAMJIEKAT TOMY
yenoBeKy. OJJHaKO HY>KHO YYUTBIBATh TOT (PAKT, UYTO MPUTOJHOCTh PE3yNIbTaTa, HOJYyYECHHAs B
pe3yibTare COOCTBEHHOI'O YCWIIMS, BO MHOTOM 3aBHCUT OT HEIMpPEJICKa3yeMOro YIayHOIro
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oOctositenseTBa [21, c. 104]. K mpumepy, 10 jet Hazag TUHTBUCTBHI CO 3HAHUEM HECKOJIBKO
A3BIKOB CUMTAIMCh OJHMM U3 BOCTpeOOBaHHBIX crnenuanucroB. OxHako cmycrs 10 ser
JMHTBUCTHl CUUTAIOTCA HauOoliee YSI3BUMBIMU HpodeccusMu H3-3a OypHOTO pa3BUTHS
HCKYCCTBEHHOTO HMHTEIICKTA, JIMHIBHCTAM MPHICTCS MEPEeKBATU(PHUIIMPOBATHCS, YTOOBI HE
TepATh padourie MecTa. COOTBETCTBEHHO HENb3sl HE MPHU3HAThH, YTO JJAXKE YCIEXU C HAIIUMU
YIOPHBIMHU YCHWJIMAMHU TpeOyrOT ynauyM, KOTOpas OT HAC HE 3aBUCUT, NPUHLUI pa3IddMs
COXpaHSIET CBOIO JIETUTUMHOCTb.

Takum 00pa3oM HPUHLMII Pa3jinyMs BBICTYNAeT MPEANOCHUIKON JUIsl 0OecreueHUs
MaKCHUMaJIbHO PaBHOM cBO0OO/IbI, 6€3 HEro Takasi cB000/1a MaJIOBEPOSTHO OYyJET peaar30BaHa.

Bosspamasice k yrBepxkaeHuto Pomnsa, cripoc Ha ClipaBeyIMBOCTb BO3HUKACT, KOrAa y
JIOJIE IPOTUBOPEUMBOE KEJIAHUE B PAaCIPEEIIEHNN OIpaHUYEHHBIX pecypcos [21, c. 128]. K
TOMY JK€ BBIILIE PACCMOTPEHO, YTO KOPPYILMS BCEIAAa UCKAXACT PacpelesICHUE PecypcoB, a
COTJIAaCHO TEOPHHM CIIpaBeUIMBOCTH, /K. POoyn3a uckaxkeHue pecypcoB HE ITO3BOJISIET PABHYIO
cBoOOMy uieHOB oOmectBa. COOTBETCTBEHHO MOXKHO TIPEAINOJIOKUTh, 4YTO MPUYHHA
KOPPYILMH CBSI3aHAa C HECHPABEJIMBOCTBIO, MIOHATHE KOPPYNLUHU JTOJKHO OBITh OMpPEAESICHO
B COOTBETCTBHUH CO CIIPABEIMBOCTHIO.

B cBA3M ¢ 3TUM B COOTBETCTBHE C BBILIECU3JIOKECHHOW JIOTMYECKOW JIMHHEW MOKHO
BBISIBUTh IIPUUMHY KOPPYILUH KaK COLHAJIBbHO-DKOHOMHYECKOEC HEPaBEHCTBO M3-3a
OTCYTCTBMS NPHHIMIA Pa3jiM4YusA (He peryJMpoBaHHe COLHATbHO-IKOHOMHUYECKOI0
HEPaBEHCTBA).

OcHOBBIBasiCb Ha yCTAHOBJIEHHON MNpPUYMHE KOPPYHLHMH MOXHO  CHAENIaTh
KOHIIETITyaIM3al1I0 OHATHUS «KOPPYILHS CIEAYIOIIHUM 00pa3oM:

«CocTosiHMe, B KOTOPOM IleJIM MHAMBH/AA WU TPYINIbI 3aKJII0YAI0TCH B JUYHOM
WIN TPYNINOBOi MaTepHAJbHOW, WJIM HeMATepHAJIbHONl BBIT01aX, KOTOpbIe MOIYT
MOKePTBOBATH PaBHOI ¢B000/10I1 U BO3MOKHOCTAMHM JAPYrUX JHMI, HIH KOTOPbIe MOTYT
BbI3BAaTh WJIH YIVIyOUTh HCKa)KEHHE paclnpelesieHusi PpecypcoB M  COLHATBHO-
IKOHOMHUYECKOE HEPABEHCTBOY.

CorymacHO yCTaHOBJICHHBIM IPUYMHE M IOHATUIO KOPPYILUSA» PEIICHHEM Ul
O60ppOBl €  KOppymuue MoXeT ObITb MHUHUMH3ALUSA  COLUAIBHO-IKOHOMHUYECKOTO
HEPAaBEHCTBA, TaKasi MEpPa MOKET CHU)KATh YPOBEHb KOPPYIILIUH.

3akiaoueHue

B nanHOll paboTe paccMOTpeH KaXAblii HayyHbBIH MOJIXOJ K HCCIEI0BAaHHIO
koppynuuu. ITocne paccMoTpeHus: MpUBEIEH BBIBOJI, YTO B CYLIECTBYIOIIUX HCCIEAOBAHUAX
KOPpPYNIMU  OTCYTCTBYET  IIOCJIEIOBATENBHBIM  KPUTEPUHl  CYXKAECHUS  KOPPYILUHU.
COOTBETCTBEHHO I BBISABICHHUS  INPUYMHBI, [OHATUS U TOCJIEI0BATEIBHON
AHTUKOPPYNLUOHHON CTpaTeruu JaHHAsI pabota norpeboBaina pa3paboTku
IIOCJIEIOBATEIIbHOTO KPUTEpUs CYKIACHUS KOPPYNLMH, HE 3aBUCAIIETO OT OJHOIO
KOHKPETHOI'0 Hay4yHOTO ITOAX0/1a, KOHKPETHOIO KOHTEKCTa U BPEMEHHOT'O TOPU30HTA.

g 3TOro paccMoOTpeHa CHpPaBEUIMBOCTh «TEOPUU CIPABEAJIUBOCTH» B KadyeCTBE
TAaKOro KpUTEpHs, CIIPOC Ha KOTOPOW BO3HUKAET MpHU JFOOOM MPOTHUBOPEUUH paclpeeIeHUsS
counanpHOoro Omara. B xozme paccMOTpeHus CHpaBeUIMBOCTH YCTAaHOBJIEH BUPTYaJIbHBIN
3aHaBEC HEBEIEHUS Ul CO3JaHMs IUIOLIAIKH, KoTopas o0ecrieynBaeT paBeHCTBO Ul BCEX, B
KOTOpOM 0OCYyKHaroTcsl MPUHLMIIBI 001IecTBa. BHYyTpu 3aHaBeca HEBEIEHHSI yCTaHOBIIEHBI
NPUHLIMII «paBHas CBOOOJA JUISl BCEX», U IPUHUUI Pa3IUUMs», KOTOPBIH PpEryaupyeT
COLIMAIbHO-9KOHOMHYECKOE HEpPaBEHCTBO, 0€3 KOTOPOro TrapaHTHPOBAaTh MaKCHUMAaJIbHYIO
pPaBHYIO CBOOOY HEBO3ZMOXKHO.

CToUT OTMETUTH, YTO LEdb KOPPYNLHU 3aKIH0YAeTCsd B MOJYUYEHUU JMYHON WIH
TPYIIIOBOM MAaTE€pUAIbHOM W HEMATepUaJbHOM BBITOJBI, IOCIEACTBHE KOPPYMIIUU
MOKEPTBYET BO3MOXKHOCTbH JAPYTMX WHIMBHUJOB pPaJHl STOUCTUYHBIX HHTEPECOB, MCKAXKAET
pacnipeziefieHue, yrayOmiseT COIMallbHO-DKOHOMHUYECKOe HepaBeHCTBO. COOTBETCTBEHHO B
CBOEM paboTe aBTOp OLICHWJI KOPPYIIHIO KaK HECIPABEIMBOCTb, CIIPaBEAJIMBOCTh MPUHSATA
KPUTEPUEM CYKICHHS KOPPYIILIUH.

Takum  oOpa3oMmM, B  HCCIECIOBAHWU KOPPYNLUHUU HEU30EKHO  OOCYXKIaeTcs
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CIpaBeUIMBOCTb, W KOPPYNIHUs JOKHA OLEHUBATHCS HAa OCHOBAaHUU MPUHIIMIIOB
cnpaBeIMBOCcTU. Ha 3TOM OocHOBaHMM B AaHHOUN paboTe BBISBICHBI MPUYMHA KOPPYIIUH, €€
MOHSTHE U pelIeHue JJIsi 00pbOBI ¢ KOPPYIILIHUEH.
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Annomauyusn

B cmamve paccmampusaemcs MHO208eKMOPHbIU XapaKkmep CO8PEeMeHHOU UCNAHCKOU
eHewHel noaumuku. Paccmampusaemcs cmpamecus 6HewlHux Oeucmeuil, 8 KOMmopou
eeponeﬁcxuﬁ BEKMOPp ABNAENCA KINHOUYEBbIM U 60CNpUHUMAEMCA npABUMETbCNIEOM Hcenanuu
KaK ecmecme€eHHasl OCHoBea e€ NnoaumudecKkoco U IKOHOMUYECKO20 pa36umus. Hpedcmaeﬂen
ceeepoaMepuKaHCKuﬁ u JlamuHoamepuKaHCKmZ 6eKmop eénewnen noaumuku. Cuerna eracmu 6
CUIA u Hcnanuu npodemMOHCMPUpOBana YCMOUYUBYIO HOCMYNAMENbHYIO OUHAMUKY 6
UCNAHO-AMEPUKAHCKUX  ONMHOULEHUAX. Obosnauennvie BEKMOpbl eHeunel noaumuKku
o6pa3yi0m mpua()y, HO ycuiueaemcs 6lUslHUe eue 4enblpex 6HeUHenoiunmudecKux 6bl60p06.‘
amepuKaHcKkoceo, Cp€0u3€MHOM0pCK020, 6/1u3fCH€600m0’{H020, AaA3uamcKo-muxooKeaHCKo:Z2o.

KuroueBblie ciioBa: cTpaTerusi BHEIIHUX JEHCTBUNM, HHCTUTYT DiibKaHo, EBpocoros,
((MaI[pI/II[CKaSI ACKJIapanus, «ATaaHTHUECKAs 0OCb», CCBECPOAMCPUKAHCKUEC CTPAaHBI.

Abstract

The article examines the multi-vector nature of modern Spanish foreign policy. The
article considers the strategy of external actions in which the European vector is the key and
is perceived by the Spanish government as a natural basis for its political and economic
development. The North American and Latin American vector of foreign policy is presented.
The change of power in the United States and Spain has demonstrated a steady progressive
dynamics in Spanish-American relations. The designated vectors of foreign policy form a
triad, but the influence of four more foreign policy choices is increasing: American,
Mediterranean, Middle East, Asia-Pacific.

Key words: External Action Strategy, Elcano Institute, European Union, Madrid
Declaration, Atlantic Axis, North American countries.

Introduction

In the 21st century, Spain stepped up its foreign policy, which acquired a stable
multi-vector character, which was naturally reflected in the documents of the Spanish Foreign
Ministry. The first Strategic Plan for the Foreign Policy of Spain was presented by the
Ministry of Foreign Affairs back in 2000 and marked the end of the transition period that took
the last quarter of the 20th century. and associated with the overcoming of Spain's foreign
policy isolation, and the beginning of a new stage, characterized by Spain's search for its
place in the world, taking into account its available resources and foreign policy ambitions
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[1]. By 2008, there was a situation where the vast majority of analysts from the Spanish
scientific community, the so-called "think tanks" and representatives of state structures began
to advocate the doctrinal formulation of the foundations of Spain's foreign policy,
highlighting its priorities, vectors, goals and means.

Analysis methods. Work in this area continued for six years and ended with the
adoption of two basic documents:

— Law "On the activities and international service of the state” (signed by the King of
Spain X. Carlos Il on March 25, 2014) [11];

— Foreign Action Strategy (approved at the meeting of the Council of Ministers of
Spain on December 26, 2014, includes the Foreign Policy Strategy itself and the Foreign
Policy Action Plan for 2015-2018) [2].

These documents reflect the main vectors of Spain's foreign policy and substantiate
their significance for it. In particular, in the Strategy for External Actions, the seventh section
is devoted specifically to the territorial dimension of Spanish policy, it highlights the
subsections "Europe”, "Mediterranean and Middle East", "Latin America and the Caribbean”,
"Transatlantic relations”, "Countries of Africa south of Sahara™ and "Asia-Pacific region™ [3].
Let us consider which foreign policy vectors stand out in Spanish politics at the present time
and how they correlate in terms of importance with each other.

The main part of the study. The European vector in Spanish politics is the key one,
which is confirmed by the data of the Elcano Royal Institute, according to which European
countries account for 61.1% of the total Spanish economic, military-political and socio-
cultural presence in the world (for comparison, the share of Latin American countries is
13.6%, North America - 8.4%, Middle East and Maghreb countries - 7.2%, Asia-Pacific
region - 7%, Sub-Saharan Africa - 2.7% [4]. This rating takes into account the total exports
and imports of energy resources, all types of goods and services, investments, the presence of
the armed forces and military equipment of Spain on the territory of other countries, data on
migration, the scale of cooperation in the fields of culture, tourism, sports, information,
technology, scientific and educational exchange, on the participation of Spain in regional
development programs [5]. The European vector is realized through the participation of Spain
in the work of institutions within the European Union, aimed at consolidating a stable and
united democratic Europe, endowed with its own voice in the international arena.

For Spain, European integration is of exceptional importance, it is the cornerstone of
its foreign policy and a guarantee of the security of its citizens. Spain clearly prefers the
European Union as a platform for integration into the global world. In 2015, Spain celebrated
the thirtieth anniversary of the signing of the Treaty on the Accession of Spain to the
European Union, which was achieved by the Chairman of the Spanish government, A. Suarez.
In June 1991, Spain acceded to the Schengen Agreement, in December 1995, while presiding
over the European Union, it achieved the approval of the single European currency "Euro”,
becoming one of its founders.

Spain has repeatedly chaired the European Council: twice during the work of F.
Gonzalez (1989 and 1995), the third - in 2002 under J.M. Aznar and the fourth - in 2010
under H.L.R. Zapatero, using this post to strengthen political and economic integration within
the European Union and use its mechanisms to promote Spanish interests in the world.
Spaniards led the European Parliament three times: E. Baron (1989-1992), J.M. Gil-Robles
(1997-1999) and J. Borrell (2004-2007); since 1999, for a decade, the High Representative for
the Common Foreign and Security Policy of the EU (CFSP) was the representative of Spain,
J. Solana; Spaniards M. Oreja, P. Solbes, L. de Palacio, A. Matutes, M. Marin, J. Almunia and
— from November 1, 2014 — M. Arias Cafiete worked in the European Commission [6]. The
importance of the European vector for Spanish politics is also evidenced by the fact that J.
Borrell, who previously led the European Parliament, was appointed Spanish Minister of
Foreign Affairs in June 2018.
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Spain has historically played and continues to play an active role in the construction
of the European project, participating in the negotiations on the treaties of Amsterdam (1997),
Nice (2001), the failed Constitutional Treaty (2004) and Lisbon (2009), regularly submitting
and supporting regional programs in areas such as citizenship policy, cohesion policy, support
for cultural and linguistic diversity in European countries, cooperation between law
enforcement and judicial authorities, the fight against terrorism, and also acts as a mediator
and representative of the European Union in matters related to the implementation of
European policy, focused on Latin America and the southern coast of the Mediterranean Sea.

The European vector has been and remains the leading one in Spain's foreign policy
due to the fact that the European Union is perceived by its government as a natural basis for
its political and economic development. However, the 21st century was marked by the
isolation and / or intensification of Spain's external relations within the framework of several
more foreign policy vectors, among which the North American and Latin American vectors
are somewhat less significant than the European one and of equal importance in comparison
with each other.

In this context, the North American vector means, first of all, the strengthening of a
comprehensive multi-level strategic partnership between Spain and the United States, since its
cooperation with Canada, although carried out and positively assessed by both parties,
nevertheless, is not so comprehensive and much less large-scale. (it covers cooperation in
sectors such as aerospace, agriculture, seafood, pharmaceuticals, information and
communication technology and financial services; Spain mediates trade agreements between
Canada and the European Union; Spain and Canada cooperate in the field of innovation
through the National Research Council of Canada (NRC) and the National Research Council
of Spain (CSIC); more than 100 agreements have been signed between these two countries to
stimulate academic mobility and promote educational exchanges) [7].

The United States is regarded by Spain as a friendly country, a military-political ally
and a strategic partner in foreign policy, issues of strengthening defense, security, economic
and technological development, with which there are strong historical, cultural and linguistic
ties, common democratic values and geostrategic interests. The Hispanic community in the
United States has already reached 57.5 million people and currently accounts for 17.4% of the
population (by 2060, the United States will become the world's leader in the number of
Spanish speakers). The Spanish community living in this country is also growing and
surpassing 100,000 people who occupy prominent positions in the business, scientific,
technological, educational, cultural and sports fields of American society [3]. Spain has nine
consulates general in the cities of New York, Boston, Miami, Chicago, Houston, Los Angeles,
San Francisco, San Juan in Puerto Rico and Washington, DC.

Spanish-American bilateral ties have been developing intensively since the signing in
Washington in 1976 of the Treaty of Friendship and Cooperation between the United States
and Spain, and their strengthening was greatly facilitated by Spain's accession to NATO in
1982 and the European Union in 1985, the signing in 1988 of the first version of the Defense
Cooperation Agreement between the United States and Spain, which was subsequently
amended three times (the last one on June 17, 2015). This new foreign policy vector led
Spain, in 1995, the year of its Presidency of the European Council, to launch a new
transatlantic agenda to stimulate relations between the European Union and the United States.

The terrorist attacks in the United States on September 11, 2001 gave a new impetus
to bilateral relations between Spain and the United States, which was interested in the fight
against terrorism, as a result of which, in December 2001, the heads of the foreign ministries
of the two countries, H. Piqué and M. Albright, signed the historic Joint Declaration (t .n
"Madrid Declaration™), which provides for the deepening of bilateral ties not only at the
political level, but also in the field of defense and security, support for economic, financial,
scientific, industrial, technological and cultural cooperation. In subsequent years, important
agreements were reached regarding cooperation in the field of justice, numerous exchanges of
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visits at the highest and high levels were held. The "Atlantic Axis" officially became the
second of the main vectors of Spanish foreign policy in 2012, which in practice manifested
itself in the form of an intensification of bilateral political ties with the United States: a
meeting of the two leaders took place in Washington in January 2014, the ministers of foreign
affairs and trade of the two countries exchanged multiple visits and held talks on all areas of
cooperation, culminating in the historic visit of the King of Spain to the United States in
September 2015 [8].

The change of power in the United States in 2017, the accession of President D.
Trump had a positive impact on the dynamics of bilateral relations between Spain and the
United States: at the invitation of D. Trump, Spanish Prime Minister M. Rajoy paid an official
visit to the United States in September 2017, Minister of Foreign Affairs A. Dustis visited this
country three times in 2017 and chaired the XXII Spanish-American Forum in Williamsburg,
Virginia. These visits confirmed the commitment of the parties to the development of
cooperation in the area of law enforcement agencies, the joint fight against terrorism and
radical Islamism, and the strengthening of trade ties. Thus, the importance of the North
American vector in Spanish policy is primarily due to the interests of defense and security:
Spain sees the United States as a reliable ally in the fight against terrorism, which regularly
affects Spanish citizens.

The Latin American vector in Spain's foreign policy is of comparable importance to
the North American one and determines its relations with the so-called. Ibero- America. The
value of Ibero-America for the Spanish government is based on the following points [10]:

- lbero-America has historically been and remains a priority for Spanish foreign
policy due to historical, social, cultural, political, economic and linguistic ties;

- Spain's relations with the lbero-American countries are unique in richness and
diversity and are supported by governments in all areas, while Spain maintains a political
dialogue with all countries of the region, regardless of the degree of political proximity;

- Spain is one of the main investors in Latin America, with a prominent presence in
sectors such as banking, energy, communications, construction and infrastructure
management, tourism and services;

- Hispanic culture in Latin America has reached a high level of quality in all its
manifestations and enjoys well-deserved popularity throughout the world:;

- Spain aims to constantly update its historical relations with Latin American
countries, taking into account new challenges and opportunities, it advocates the development
of political and economic dialogue and sees this region as one of the engines of global
economic recovery.

- Spain's role in Ibero-America is also reinforced by its participation in various Latin
American multilateral organizations as an observer and in the Ibero-American Community of
Nations as a founding member and participant.

Conclusion

The European, North American and Latin American vectors of Spanish foreign
policy form a triad in which the European vector constitutes the first level of significance,
while the North American and Latin American vectors can be placed on the second. At the
same time, in the 21st century, Spain's foreign policy is not exhausted by these three vectors;
the influence of four more foreign policy vectors is increasing in it: the Mediterranean,
African, Asia-Pacific and Middle East, each of which deserves separate consideration.
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Annomauus
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NPUMEHEHUI0 CAHKYyulti 6 omeem Ha co30anue s0epHol npozpammel. Onpedeneno, umo,
ONUPAasACy HA NPUHYUNBL «IKOHOMUKU cOnpomuenreHusny, Mpan cymen nepeopueHmuposams
C80I0  NPOMBIUIEHHOCMb, — peuums  NpoOAeMbl  pPA36UMUA  MEXHONIO02ULl,  HANAOUMb
HAYUOHANLHYIO NAAMEINCHYIO CUCMEMY, USMEHUMb AcCOpmuUMenm u obvemvl dKcnopma u
umnopma. Aémop Koncmamupyem, umo aHMucaHkyuonuwlli onvim Hcaamckoti Pecnyonuxu
Hpan nozeonsem npemenoosams HA poib peUOHANbHO20 JUOEpd.

KiroueBble ciaoBa: skoHoMuueckue caHkuuu, Mcinamckas PecnyOmuka Wpan,
SKOHOMHKA CONPOTUBIICHUS, PETMOHAILHOE JINAEPCTBO.

Abstract

Based on statistical data, the author analyzed specific measures of the united West
against the Islamic Republic of Iran to apply sanctions in response to the creation of a
nuclear program. It is determined that, based on the principles of the "economy of
resistance”, Iran has managed to reorient its industry, solve the problems of technology
development, establish a national payment system, change the assortment and volumes of
exports and imports. The author states that the anti-sanctions experience of the Islamic
Republic of Iran makes it possible to claim the role of a regional leader.

Key words: economic sanctions, Islamic Republic of Iran, economy of resistance,
regional leadership.

Introduction

2023 was marked by the official visit of the President of the Islamic Republic of Iran
Ebrahim Raisi to the People's Republic of China, the first in the last twenty years. On the eve
of the visit, the Iranian president published an article in People's Daily, the official newspaper
of the Communist Party of China. The Iranian President writes that "both countries oppose
unilateralism and coercive measures, such as repressive sanctions, as the main causes of crises
and insecurity, and that they must work together to achieve genuine multilateralism in
addition to global justice, international equality and a stable world order. The goals of this trip
are strategic both in political and economic terms” [11]. The two leading states should
establish relations.
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Materials and methods of research

The theoretical basis of the study was statistical data, as well as publications of
specialists in the field of international relations who studied bilateral interstate relations. The
author analyzed normative legal documents and official foreign policy doctrines, speeches of
heads of state and heads of foreign ministries, as well as representatives of the diplomatic
corps of the Russian Federation and the Islamic Republic of Iran.

The methodological basis of the research was the general scientific methods of
cognition, involving the study of social laws and phenomena in development and
interrelation: analysis, synthesis, deduction and induction, analytical comparisons.

Results and discussion.

At present, in the XXI century, as in the XX century, the Islamic Republic of Iran has
remained for almost forty years a country under sanctions.
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Figure 1. Ranking of countries with the largest number of sanctions [9].

The sanctions were imposed on the basis of the UN Security Council resolution of
2006 (the beginning of the application of sanctions in 1979) in connection with Tehran's
nuclear research, which threatened the 1968 Treaty on the Non-Proliferation of Nuclear
Weapons. In March 2007, the Security Council adopted a second sanctions resolution. The
sanctions applied to the assets of individuals and legal entities associated with the nuclear
program and restricted the supply of materials and technologies for it. This was followed in
2010 by tougher sanctions. This was due to Iran's reaching the level of uranium enrichment of
20%. The new sanctions were aimed at exporting technologies and investments in the
petrochemical industry, and it was recommended to "be vigilant” in the sphere of Iranian
banks.

On the basis of the resolution, individual countries have taken concrete measures. The
USA showed the greatest initiative. Any economic activity between Iran and the United States
was legally restricted, but in practice prohibited, and the re-export of American goods by third
countries was prohibited. Countries were threatened with punitive measures for investing in
the oil refining industry and for providing financial services. In July 2012, the EU stopped the
import of Iranian oil and banned its companies from insuring tankers providing oil exports
from Iran. Due to the European embargo on Iranian oil, its exports decreased by about half —
from 2.4 to 1.3 million b/d. "Before this decision, about 34% of Iranian oil imports were sent
to Europe. At the same time, the share of Iranian oil in European imports was not significant:
in 2010 it was 5.4%, in 2011 - 4.4% (the main oil suppliers to the EU are Russia, Norway and
Libya until 2011)" [1]. From 2011 to 2013, revenues decreased from $118 billion to $53-56
billion in 2013. China, South Korea, and India began to demand significant discounts when
buying oil.

136 Bbinyck 1, 2023



CoBpemenHas Hayka ¥ nHHOBarmu Nel (41), 2023

In the financial sphere, a disconnection from SWIFT followed. Before the shutdown,
Iranians used the services of intermediary banks in foreign economic transactions. Now there
is only cash or barter left. Dollar deposits were banned, but the cash turnover of the currency
was not limited. Due to high inflation (up to 45% in 2012), the demand for gold coins has
increased. They were also used for accumulation purposes.

The fall in the share of oil exports in the economy from the average post-war level of
78% [2, p. 4.] to 73% [3] in 2015 reduced the dependence of the economy on it. "The share of
oil and gas revenues in the budget decreased from more than 60% in the early 2000s [3] to
30% in 2015" [4]. In parallel, there was a sharp decline in GDP (for example, in 2012 the
decline was 6.6%, and in 2013 — by 1.9%, in 2014 by 4.3%.
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Figure 2. The change in the GDP of the Islamic Republic of Iran [10].

As we can see, the decline in dependence on oil was accompanied by a sharp drop in
GDP. Temporary growth turned out to be unstable.
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Figure 3. Qil and gas exports of the Islamic Republic of Iran [10].

At the same time, slowly but surely, Iran began to increase oil and gas exports.
Sanctions forced to make the country's economy "closed" and focus on its own industry. So,
the production of cars has sharply increased, up to 1 million per year. In recent years, Iran has
reached the 7th place in the world in cement production - about 65 million tons per year [6].
For steel production — on the 14th: 6.1 million tons in 2015 [7].
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However, Iran's industry is focused almost exclusively on domestic demand and
cannot compete even with Turkey. Iran's exports continue to be dominated by oil and gas.

The softening of relations with the West was outlined after the victory of the
pragmatist Hassan Rouhani in the presidential elections in 2014 . Within a few months,
Rouhani was able to reach an agreement with the 5+1 group (the five permanent members of
the UN Security Council: Russia, the United States, France, Great Britain, China + Germany),
which had been negotiating with Iran since 2006 to no avail. On July 14, 2015, a document
was already adopted, the so-called "Joint Comprehensive Plan of Action” (JCPOA, or
"nuclear deal™).

According to Iranian Oil Minister Bijan Namdar Zanganeh, if sanctions are lifted,
production will immediately increase by 0.5 million b/d, and within a year — by 1 million
b/d. In 2016, the current production is 3.7 million b/d. To increase the figures by another 2-3
million b/d, the help of Western companies that left Iran in 2010-2012 (Total, Eni, Repsol,
BP, Shell and others) is needed. Although there are companies that already intend to return to
Iran.

In 2018, US President Donald Trump decided to leave the JCPOA and return US
sanctions against Iran. He not only withdrew the United States from the JCPOA, but also
imposed anti-lranian sanctions. They were much tougher than those that acted against Iran in
that first sanctions period from 2011 to 2016. In response to Trump's sanctions actions,
Tehran violated almost all the points of the JCPOA agreement. Biden's team, which replaced
the Trump administration, initiated new negotiations to restore the JCPOA. They began in
April 2021, where all the same negotiators from the 5+1 group worked, in addition, the
European Union is also actively involved. Throughout 2021, the nuclear deal and the
processes accompanying it, to one degree or another, influenced the foreign and domestic
policy of Iran, the economic tactics and strategy of the Iranian leadership.

External pressure on the economy through sanctions has not stopped the development
of the Islamic Republic. Based on the concept of the "economy of resistance" put forward by
the head of state, Iran is successfully developing its technologies, its own national payment
system has been created, internal and external investments have been attracted to establish
production. These are household appliances, medicines. Despite the sanctions regime, a
number of multinational corporations (TNCs) continue to operate in Iran. In local shops on
the shelves you can see well-known brands of mineral water, carbonated drinks, baby food,
household chemicals, and the factories that produce it are located on the territory of Iran.
Moreover, a striking example of the fact that sanctions are not an obstacle to development is
that the Islamic Republic has developed its own vaccines against COVID-19.

2021 is the year of the coming to the presidential power of E. Raisi — became the
defining strategy of Iran's foreign policy. Being a close associate of Supreme Leader
Ayatollah Khamenei, President Raisi fully supports the foreign policy concepts of Rahbar
(leader, Persian). Ali Khamenei has repeatedly stated: "One of our priorities in foreign policy
today is to prefer the East to the West, neighbors to distant countries and peoples, and
countries that share our characteristics to others" [8].

In March 2021 Iran and China have signed an agreement officially called the
Comprehensive Program of Cooperation between Iran and China. This document is often
referred to as the "lran-China Strategic Pact". The main thing in it is the Chinese investment
of $ 400 billion. to the Iranian economy for 25 years in exchange for continuous supplies of
Iranian oil, as well as military and military-technical cooperation, which gives Beijing great
rights in Iran and in the Persian Gulf zone. However, it is not yet clear to what extent this
agreement is being implemented in practice.

In September, Iran achieved admission to the Shanghai Cooperation Organization
(SCO), which includes India, Kazakhstan, Kyrgyzstan, China, Pakistan, Russia, Tajikistan,
Uzbekistan. By joining the SCO, Iran will increase its prestige and create conditions for
strengthening its positions in the region. In November, at the summit of the Economic
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Cooperation Organization (ECO) in Ashgabat, President Raisi held fruitful talks with
colleagues.

Conclusion

There are many problems in the foreign policy sphere of Iran. Iran's relations with
regional rivals — Saudi Arabia, as well as other Arab monarchies of the Persian Gulf —
remain strained. The confrontation between Saudi Arabia and Iran periodically escalates. This
includes unpredictable relations with Taliban Afghanistan, complex relationships with
Turkey, Iraq, and illusory prospects in Syria and Yemen. It is impossible not to mention the
ambiguous relations with the Arab states, first of all, with those who concluded the "Abraham
Agreements” with Israel, as well as a dangerous confrontation (if not to say, a "hybrid war")
with Israel itself and the United States. Tehran is concerned about the problems of the South
Caucasus, the victory of the Azerbaijani-Turkish coalition with Israel's tacit participation in
the Karabakh war. However, in conditions extremely unfavorable for Iran in the Near and
Middle East (for many reasons), the new government of Iran seeks to neutralize and minimize
their negative impacts. A lot of work is being done with the Taliban (banned in the Russian
Federation), and with the Caucasian republics, and with Turkey, and with opponents in the
Arab world.

The anti-sanctions experience of the Islamic Republic of Iran shows that the country
has not only "not been torn to shreds”, but has managed to rebuild its economy, increase
production and domestic consumption, and remains one of the main contenders for regional
leadership.
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Annomauusn

B npeocmasieHHoU cmamve AHATUBUPYIOMCS  PA3TUYHbIE acnekmol
MeppoOpUCMUYECKOU O0esamMeNbHOCMU 8 UCMOPUYECKOU U NOJUMUYECKOU pempocneKmuse.
OmmeyeHvl pakmopuvl yCunus 83auUMOBIUAHUL POCIA MeHCOVHAPOOHOU HANPANCEHHOCU U
mMacumabo8 meppopucmuyecKoll 0essimenbHOCHu.

Paccmompenvr sonpocwul eenezuca u s6onroyuu meppopuzma. Q603HaueHvl HayuHvle
nosuyuu nouamus «meppopuzmy». Ilpusedenwvt oanmwvie coyonpoca cmyoenmos CKDY no
uoeono2uu meppopusma.

U3n001cenvt ocHosHble 63218061 HA Npupoody meppopusma. Packpvima cospemennas
CYWHOCMb 20CY0APCMBEHHO20 meppopusma Ha npumepe ougepcuti cmpan HATO npomus
Poccuu. Ilokazana meppopucmuyeckas npupooa COBPEMEHHO20 SManda 6HYMpeHHel U
BHEWHel NOIUMUKY YKpauHbl.

KiroueBble c¢ji0Ba: Teppopu3M, TEPPOPOJIOTHS, IBOJIOIMS, T€HE3UC, ICPUHUITHS,
uneosorus reppopuszma, UI'NJI, «aapkoreppopuszmy», «Hapkoausepcus», CBO, pagukanusm.

Abstract

The article analyzes various aspects of terrorist activity in historical and political
retrospect. The factors of mutual influence of the growth of international tension and the
scale of terrorist activity are noted.

The issues of the genesis and evolution of terrorism are considered. The scientific
positions of the concept of "terrorism™ are indicated. The data of the NCFU students' opinion
poll on the ideology of terrorism are presented.

The main views on the nature of terrorism are outlined. The modern essence of state
terrorism is revealed on the example of sabotage by NATO countries against Russia. The
terrorist nature of the current stage of Ukraine's domestic and foreign policy is shown.

Key words: terrorism, terrorology, evolution, genesis, definition, ideology of
terrorism, ISIS, "narcoterrorism”, "narcodiversion”, SVO, radicalism.

In this article, the author analyzes terrorism as the most complex and extremely
negative socio-political phenomenon; in fact, terrorism is a method of political service used
by various social services.

The actualizing subject of the socio-political phenomenon has led to the growth of
scientific centers for the study of terrorism. In the South of Russia, scientists from the
Southern Scientific Center of the Russian Academy of Sciences have done a great deal of
work; the result of collective work was the release of the Atlas of Socio-Political Problems,
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Threats and Risks in the South of Russia [16]. A large scientific center was formed in
Pyatigorsk, Astrakhan, Krasnodar [11, 4, 5].

The factor of increasing mutual influence of the growth of international tension and
the scale of terrorist activity should be noted. Terrorism has recently become a real, long-term
and large-scale threat to national and international security [14].

In the Russian Federation, a new and rather independent scientific direction is being
formed - terrorism [13].

In order to reveal the content and essence of the phenomenon of a social nature under
consideration, we believe that it is impossible to do without the use of a comprehensive,
systematized approach, which implies not only the determination of factors-conditions and
factors-root causes of the presence and emergence of a terrorist phenomenon, but also the
formation of a reasonable and clear understanding of its psychological and historical origins.

It seems that the point of view of A.B. Moiseev is absolutely reasoned. that issues
and aspects related to the development and origin of the phenomenon of terrorism retain their
relevance and significance, representing problematic components of the general terrorist
theoretical concept in terms of interpretation and content [15].

First of all, within the framework of this context, there are serious problematic
aspects that relate to the formation of scientifically sound and adequate approaches to the
disclosure of the essence and content of the terminological unit "terrorism".

It seems that the currently dominant position in the literature on relevant topics is
objective, according to which at the moment, neither in theory nor in practice, there is a
universal interpretation of the definition of "terrorism" that satisfies the interests of the main
part of specialists analyzing this phenomenon of a social nature. This circumstance is
determined by the fact that the range of actions and slogans of terrorist associations seems to
be extremely extensive, and their tactics, methodological approaches and formats are dynamic
and include an increasingly ambiguous and contradictory content. Active discussions
regarding the disclosure of the content and essence of the definition of “terrorism" do not
subside. Despite this, even today they represent most of the developments of the theoretical
level in the terrological sphere [10, p. 13].

We adhere to the point of view that the thesis of a conceptual nature, formulated by
Pronin E.A., seems significant and absolutely correct. and determining that the terrorist
phenomenon, having both a political and a social character, reveals the interconnections of
different forces of society that are clearly conflict-oriented. At the same time, according to the
author, these relationships as a "foundation™ are considered opposition for influence, power
opportunities, or for values from the categories of "spiritual” and "material".

The terrorist surge, which is observed at this point in time, can be called one of the
options for the exogenous expression of significant conflicts, which are caused by the absence
of any uniformity, regularity in terms of the evolution of world states; dissatisfaction with the
existing order in the world, the desire to endow the monopolistic nature of the right to
legalized violent influence and the forced integration of one's own value orientations [3, p.
31].

At the turn of 2018-2020, one could argue about the destruction of the North
Caucasian bandit underground as a single and active structure. According to 1. V.
Pashchenko, “the ISIS transnational terrorist organization acts as an ideological inspirer for
individuals capable of committing acts of a terrorist nature” [12].

In November 2022, as part of the implementation of the NCFU State Budget
"Scientific, methodological and resource support of the education system™ for 2022, a survey
of students was conducted "Organizational methodological support for the activities of the
coordination center for the formation of a civic position among young people, the prevention
of interethnic conflicts, counteraction to the ideology of terrorism and prevention extremism."

2596 people took part in the survey. Interesting survey results are shown in tables 1,
2, figures 1, 2 [11].
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Within the framework of the problem under consideration, the question of the agents
of civil socialization of young people is relevant. According to the results of answers to the
question: “Who most influenced the formation of your life principles?”, the leading agent of
socialization is the family — the answer option “family, relatives” was chosen by 83.3% of
respondents; the education system ranks second (51.9%) — the answer options “teachers, class
teacher”, “sports coach”, “university teachers, curator” were chosen by 29.2%, 14.1% and
8.6% of participants, respectively survey. In third place is the denial of the influence of
anyone on the formation of the life principles of young people — the answer option "I am my
own authority” was chosen by 28.2% of respondents. If we consider all the positions of the
answers independently of each other, we get the following ranked series:

“Who has most influenced the formation of your life principles?”
Family, relatives (83.3%)
Teachers, class teacher (29.2%)
I am my own authority (28.2%)
Familiar adults (28.1%)
Historical figure (16.7%)
Sports coach (14.1%)
Spiritual (religious) person (9.9%)
University teacher, curator (8.6%)
. Representative of the creative intelligentsia (7.7%)
0. Leader of a party or public organization, public politician (5.5%)
1. Informal leader among friends (4.3%)

RRoOoo~NoOR~wNE

The low rank of higher education in shaping the life principles of young people
indicates the need to optimize this area of work. At present, the study of social disciplines at
the university is most often limited to a number of elective courses (Table 1).

Table 1. - Disciplines for the choice of the social and humanitarian cycle studied by students

Which of the following disciplines have you studied or are studying? %
Foundations of Russian civilization 31.9
History of state symbols of Russia 8.5
Modern Russian patriotism 5.6
legal culture 12.2
Ethnology of the South of Russia 3.1
Fundamentals of prevention of the ideology of extremism and terrorism 3.9
International terrorism as a global problem of our time 4.1
North Caucasus in the history of Russia 15.6
Theory and practice of improving interethnic relations in the North Caucasus 2.1
Conflictology (Ethnoconflictology) 3.2
Technologies for countering terrorism among young people 2.7
Culture of interethnic communication 5.1
Fundamentals of socio-cultural adaptation and integration 2.1

The students who participated in the survey recognize the importance of these
courses for shaping the students’ worldview (Table 2).

Table 2. - The influence of the studied disciplines on the worldview of students

Do you agree that after attending the above courses, students ... Rather
agree
%
Better understand the patterns of development of modern society 76.5
Better understand the features of the socio-cultural environment of the 776
region
Gain skills in analyzing modern social processes 74.8
Gain skills in analyzing and resolving conflict situations in a multicultural 716

environment

Bbinyck 1, 2023 143




CoBpemenHas Hayka ¥ nHHOBarmu Nel (41), 2023

Gain the skills to search for the necessary information about the socio-
. 75.5
cultural features of the development of the region
Become more disposed towards representatives of another culture,
. . . . . 75.4
respecting social, ethnic, confessional and cultural differences
Become more responsible for their actions towards other people 75.4
Demonstrate a higher level of citizenship and patriotism 67.9
Can influence the formation of a positive image of the country and the 70.2
region '

The university pays great attention to the issues of forming a civic position among
young people, preventing interethnic conflicts, countering the ideology of terrorism and
preventing extremism at the university in extracurricular activities.

It should be emphasized that the social and humanitarian disciplines at the university
are the main source of information on the socio-political situation in the world and Russia for
only 2.8% of the survey participants (Fig. 1).

What are the main sources of vour information on the socio-
political situation in Russia and in the world?
=TV

14.8% _ 18.5%

- :Newspapers and magazines

‘Radio

2 6% :Informatmn,news websites
n Social media

22 704 = Blogs

28.6%

" Foreign information
resources

" .Communication with
relatives, friends, etc.
Figure 1. Sources of student information on socio-political issues

The main sources of student information on social and political issues are social
networks, Internet news sites and television.

Quite indicative in this regard are the students' answers to questions about terrorism -
young people emotionally and intuitively evaluate this phenomenon negatively, but there is
no understanding of the specifics of the current situation and, accordingly, the risks of
spreading the ideology of terrorism in the modern world.

The majority of survey participants (76.4%) believe that the problem of terrorism is
very relevant for modern Russian society; 12.2% — believe that the problem is relevant, but
not to a large extent; 4.4% believe that the problem of terrorism is not relevant for modern
Russian society.

Survey participants were asked to define "“terrorism”. Most of the definitions are
based on emotionally negative connotations (“bad”, “brutal killing of innocent people”, “a
disgusting thing that destroys the lives of innocent people”, “threat to humanity”, “society
disease”, “sin”, “society bacillus”, "meaningless horror", "the worst thing in the world",
"moronism”, "cruel and dirty"”, "degradation of society”, “evil, horror, fear, nightmare",
"idiocy", "tumor of society”, " death and destruction”, “fear, violence, murder”, “what
should not be”, ** fascist actions associated with the birth of chaos ”, etc.).

A terrorist, according to the relative majority of respondents (40.0%), is a person
with a sick psyche, for 25.2% — a person who deliberately commits a crime, for 13.9% — a
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person deceived by propaganda, for 6, 7% is a religious fanatic, for 2.9% — a person who
earns money in this way, for 1.3% — a fighter for power. Every tenth participant in the survey
found it difficult to answer the question of who is a terrorist. Most often, the reason for
“turning” into a terrorist is cited by the survey participants as the desire to feel power over
people.
What do you think drives a person to become a terrorist?

1. The desire to feel power over people (55.0%)

2 Adherence to a particular ideology (46.1%)

3. The desire to remake the world (33.6%)

4. The desire to achieve material well-being (26.6%)

5 The desire to find associates, to be part of a group

(18.7%)
6. Love for thrills, risk, etc. (15.1%)
7. The desire for self-realization (7.8%)
8 Difficult to answer (16.5%)

According to the survey participants, the main factors in the fight against the
ideology of terrorism in modern Russia are state and law enforcement agencies (Fig. 2).

Who, in your opinion, in the Russian Federation should fight
against the ideology of terrorism?

4.9%

" state bodies

|
Force structures

Civil society

Mass media

1

Educational and scientific
institutions

1

11,1% = Religious organizations

26.2%

Figure 2. Opinion of respondents on the factors of combating the ideology of terrorism.

Misunderstanding of the importance of the media and the education system in this
matter is a certain risk of the spread of terrorism among the youth.

In this context, the answers of survey participants to the question about their attitude
to unauthorized forms of civic activity seem to be ambiguous: the relative majority of
respondents (40.0%) defined their attitude as “neutral”, 27.5% as “negative”, 6.4 % — as
"positive”, every fourth (26.4%) found it difficult to determine their attitude towards
unauthorized forms of manifestation of civic activity.

Only 22.9% of survey participants answered the question about youth organizations
known to students. Of these, every fifth responded that he did not know, could not name any
youth organizations. The leaders among these youth organizations are the Russian Youth
Union, the Yunarmiya, the Russian Movement of Schoolchildren, volunteerism, and a trade
union. About a third of the responses named movements or projects focused on young people
(for example, “Streets of Russia”, “Helping Hand”, “Russia is a country of opportunities”,
“We are together”, “At the height”, etc.). There are many answers in which political parties
are named instead of youth public organizations. In isolated cases, regional youth
organizations were named.

Only 15.6% of survey participants gave answers to the question about direct personal
participation in the activities of youth public organizations. Most of those who answered the
question (58.2%) do not take part in the activities of any youth organizations. The list of
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youth public organizations, obtained as a result of the analysis of respondents' answers, is
dominated by the names of specific events or projects, rather than youth organizations. At the
same time, the relative majority of survey participants define the form of their participation as
"one-time participation” (35.8%), 15.7% — actively participate, 14.8% — "from time to time",
33.7% — found it difficult to assess their form of participation in the activities of youth
organizations.

Thus, the results of the survey allow us to state that NCFU students have a well-
formed civic position, positive attitudes towards interethnic interactions and rejection of
terrorist ideology.

Nevertheless, in the environment of the active flow of the so-called information war,
numerous issues related to the development of an adequate position of the civil plan among
the representatives of the youth environment, the prevention of conflict situations on
interethnic grounds, as well as issues of combating terrorist ideological attitudes and
preventing extremist manifestations must necessarily occupy a central position in the content
of educational and educational activities carried out by the university.

Based on the information provided, it is necessary to once again pay attention to the
significant factor that the terrorist social phenomenon, representing a political and social
phenomenon with an extremely multifaceted and complex nature, focuses in its content social
collisions, in which, within the framework of society, they approached a conflict level.

Within the framework of society, activity with a terrorist bias occurs in a situation
where deep and stable crisis manifestations are noted in it, affecting, first of all, the state
system of the legal type and the ideological sphere. Within such a society, various kinds of
communities arise that have an oppositional orientation (religious, social, political). From
their point of view, the existing power structures are endowed with a dubious character, as
well as the validity of the entire existing power-administrative system.

In a situation where in such associations the conclusion arises that the “path of the
law” will not allow them to achieve their goals, then they may attempt to solve urgent
problems through terrorist activities and violent influences. For this reason, at all times the
terrorist phenomenon has been regarded as a powerful tool. In the current realities, it acquires
the status of a full-fledged technology, which not only allows you to counteract the power
structures, but is often used by the power structures themselves to solve the intended tasks [8,
p. 14].

Based on the information presented, it is possible to formulate the conclusion that the
definition of "terrorism” should be considered as a methodological approach to political
counteraction, involving the use on a systematic basis of an unlimited, unrelated to military
actions, violent impact of the physical plane to resolve a specific range task by intimidating
opponents within the political arena. Thus, terrorism can be perceived as one of the
methodological approaches to resolving problematic aspects from the “political” category,
through the use of violent ideological attitudes and violent methods [5, p. 108-113].

In the context of this research work, it is worth pointing out the fact that in a large
number of scientific sources there are 3 key points of view regarding the nature and essence
of the terrorist phenomenon, taking into account the militant expressions of activity with a
terrorist bias, political-social and criminogenic.

The first conceptual solution assumes that the terminological unit “terrorism” itself is
perceived as a variety of armed actions with a specific character; as a low-intensity armed
conflict.

The second conceptual solution focuses on the criminogenic component. Within its
framework, the terminological unit "terrorism™ is perceived as a kind of criminality of a
criminal nature.

The third concept considers the definition of “terrorism™ as one of the types of
counteraction in the political environment, which has a protest of a political and social nature
as a "foundation™ [9, p. 48].

Analyzing the question concerning the argumentation of these positions, it is
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necessary to additionally provide an indication of the fact that terrorist activity in some
aspects is similar to criminal activity of a criminal nature, as well as to actions from the
category of "military”. However, terrorism also has some specific features.

It seems absolutely obvious that the key focus of activities with a terrorist bias is the
achievement of disharmony in the state-administrative and power spheres, the violation of
order in the society of a certain state, stability in the socio-political environment, causing
direct economic and material harm, the formation of a feeling of fear among residents of this
state. Also, terrorism as a guideline can have the formation of its own state with a terrorist
bias, for example, ISIS.

It seems reasonable and objective point of view of Ermakov S.M., who believes that
the terminological unit "terrorism” must be considered as a so-called supercrime. According
to the researcher, it is necessary to counteract it with both forceful and legal methodological
approaches [7, p. 49-61].

This phenomenon has a direct connection with counteraction in the political arena,
characterized by methods and formats from the category of "violent", ideological attitudes
with an extremist-terrorist bias, rejection of all kinds of international legal and national legal
forms.

The effectiveness of countering terrorist activity at the international level is ensured
by the regime of anti-terrorist struggle developed and enshrined in the norms of international
law.

As for the current international legal documentation in this area, it should include the
following:

- Global Counter-Terrorism Strategy of 2006;

- Convention on counteracting acts of nuclear terrorism of 2005;

- Shanghai Convention on combating extremist, separatist and terrorist activities of
2001;

- Convention aimed at countering the financial support of the terrorist environment
of the 99th year of the XX century;

- Convention on countering terrorist bombings of the 99th year of the XX century;

- Declaration issued by the United Nations (UN) on measures to neutralize terrorism
at the international level of the 94th year of the XX century;

- International convention on combating the taking of hostages from the 79th year of
the XX century, etc. [5, p. 108-113].

In total, today the United Nations has issued 19 acts-conventions, about 50 acts-
resolutions, several hundred acts of other organizations, etc. (including the CSTO, CIS, SCO,
OSCE, CE, etc.). Nevertheless, the states have not been able to establish sustainable anti-
terrorist cooperation among themselves.

An appropriate approach as a factor-determinant is the fact that the threat of
terrorism is becoming more and more menacing, large-scale. According to the information
provided by the specialists of the Counter-Terrorism Office functioning at the United Nations,
over 11,000 terrorist acts were carried out on the territory of over 100 world states during the
period of 2018 alone. As a result of these actions, 25,000 citizens lost their lives, more than
33,000 people were injured. The total financial and economic damage is estimated at more
than 90 billion US dollars.

The fact that the terrorist phenomenon is global unequivocally indicates the fact that
it has a strong connection with organized criminal groups. Using the most complex terrorist
formats (unauthorized attacks on entities with international protection; unauthorized seizure
of ships and aircraft; explosions and arson of residential and social buildings; etc.), terrorist
entities have a significant amount of technical, informational, material, financial, economic
and other resources. At the same time, they are endowed with an increasingly unprincipled
character, propagating a violent cult, directly expressing a hated and contemptuous attitude
towards certain social communities, nationalities, languages, religious beliefs, etc. At present,
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technological-type terrorism is associated with a special threat. This type of terrorist activity
involves the threat of use and the actual use of weapons (bacteriological, chemical, nuclear,
etc.) associated with the mass elimination of weapons, highly toxic and radioactive biological
substances and chemical compounds. This also includes the threat of seizure of objects that
pose a significant potential threat to the health and life of the population (industrial
installations, nuclear power plants, etc.).

Over the past few years, on the territory of all world states, there has been a
pronounced trend towards an increase in the quantitative composition of terrorist acts from
the category of "non-explosive", in which energy-information type tools (EHF and microwave
beams) are used, as well as chemical compounds of psychedelic and narcotic action.

In this regard, a number of fundamentally new varieties of terrorist activities have
appeared, for example, "drug sabotage™ and "drug terrorism”. At the same time, the entities
organizing terrorist associations form criminogenic relationships with drug traffickers both for
financial and economic benefits and for the use of psychotropic and narcotic compounds in
the course of terrorist acts. In order to counteract such negative phenomena, it is necessary to
use very significant resources in terms of volumes.

In such conditions, from the point of view of the Russian Federation, the issues of
interaction between the CSTO countries in the direction of maintaining stability and an
acceptable level of security in the region, combating any attempts by international-level
terrorism centers to "restart” their own functioning after the large-scale defeats noted in the
Middle East countries are of particular importance. The CSTO organized and carried out such
operations as "lllegal” (counteraction to unauthorized migration processes) and "Channel”
(identification and suppression of unauthorized circulation of psychotropic and narcotic
drugs). An operation called "Mercenary" is being prepared, which involves the detection of
members of the banned ISIS association and entities that contribute to its functioning. A very
complex task is highlighted regarding the consolidation of the border area between
Afghanistan and Tajikistan, where at the moment there are over 70,000 militants representing
the ISIS terrorist group and who arrived there from Syrian territories. Unfavorable conditions
cause an urgent and urgent need to strengthen the relationship between the SCO and the
CSTO in terms of those issues that are associated with their common interests (countering the
terrorist threat, unauthorized migration processes, illegal circulation of weapons and drugs,
etc.) [2, p. 117].

It seems to be known that associations with a terrorist bias have both material,
financial, economic, and informational resource means, actively using them within the
framework of their own functioning.

In particular, the ISIS association controls several news agencies, electronic and print
media in Saudi Arabia, Iraq and Syria, as well as a number of other states. In addition,
propaganda literature is being actively distributed. An extremely extensive grid of sites in the
global Internet network has been formed, which includes more than five hundred Internet sites
and many accounts and communities in popular social networks in its content [6, p. 60-61].

Over the past few years, many cases of terrorist attacks from the “telephone”
category have been noted on the territory of the Russian Federation. Calls made by
"anonymous" became the reason for the mass evacuation of citizens in the mall and airports,
railway stations and other public places.

Only for the period from September 11 to 25, 2017, about 450,000 citizens were
evacuated, more than 1,000 “anonymous” calls were registered that reported a planted bomb.
This led to the fact that at the end of 2017 the State Duma issued a legislative act of federal
significance, dedicated to increasing the maximum period of punishment for terrorist attacks
from the “telephone” category to 10 years from 5 years of deprivation of liberty for a criminal
subject. Unfortunately, the phone terrorists haven't stopped doing their attacks.

Over the past few years, there has been a pronounced relationship between
international terrorist phenomena and organized-type crime at the transnational level, which is
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growing stronger and is beginning to have an increasingly clear impact on the security of a
number of countries.

This obvious fact requires an immediate response at the national, regional and
international levels, because organized crime forms obvious barriers to the development of
state economic systems, causes them huge financial and economic damage, and forms
mechanisms for providing terrorist associations with financial resources [1, p. 11-25].

The change in the structure and nature of terrorist activities in the Russian
Federation should be taken into account. Since February 2022, during the conduct of a special
military operation (SVO) in Ukraine, Russia for the first time has encountered state terrorism
and the politicization of the consequences of terrorism. What methods are used by enemies in
carrying out such acts:

- explosions of pipelines with the connivance of foreign media and relevant
international structures;

- widespread use of sabotage and terrorist groups on the territory of the Russian
Federation;

- nuclear technological terrorist attacks of autonomous objects in Ukraine;

- the use of biological weapons and products of biological laboratories on the
territory of Ukraine and, as a result, biological blackmail;

- drone bombing of Russian military facilities (airfields of Saratov, Bryansk, Kursk,
Domodedovo).

President of the Russian Federation V.V. Putin has set the task of detecting and
adequately regulating terrorist threats.

In the context of this research work, it is worthwhile to place special emphasis on the
interconnected work of the customs administrations of countries that develop and implement
measures aimed at suppressing separate varieties of smuggling.

Thus, in the period of 2018, the FCS of the Russian Federation facilitated the
participation of structural units of the customs system of the EAEU member states in several
dozen specialized customs operations. Based on the final results of these operations, 577
criminal cases were initiated in accordance with the norms of Art. 226.1 of the Criminal Code
of the Russian Federation.

Also, as a result of these operations, about 82 kg of substances and means of
psychotropic and narcotic action, over 3000 g of precursors, more than 68 kg of substances
from the category of "strong" were seized from unauthorized circulation, 5 units. firearms, 34
units. cold weapons, 349 units. ammunition [4, p. 65].

The fight against terrorist ideological attitudes, the disclosure and identification of
terrorist attacks, the arrest of terrorist persons, given the scale of this social phenomenon, is
not possible without an established, sustainable and productive interaction at the international
level. Orderly growing efforts related to countering and preventing terrorist activity will make
it possible to reduce the degree of radicalization in all world states and create effective
protection for Russian citizens from threats from the “terrorist” category [6, p. 60-61].
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Annomauus

Cmamwvs uccnredyem npoyeccovl npespaujenus Kacnuiickoco pecuona u3 apeana
HOCMCO8EMCK020 PACNadd 8 Mecmo peaiu3ayu Cmpameuiecku 8bl200HbIX YKOHOMUUECKUX
npoexmos. Hcnonv3ys auvanumuyeckue pamxKu meopuu «HACMYNAMeNbHO20 peanusmay,
O0aHHOe UCCNe008aHUe NOKA3bledem, YMo OANAHC DOILUUX U MALbIX NOMEHYUAN08 CO30dem
NO3UMUBHBIE  BO3MOJNCHOCMU Ol Peanu3ayuu  MHO2000ewaromux IKOHOMUYECKUX U
ungpacmpyxmypHvix npoekmos. Aemop ookaszvieaem, umo 8 Hacmosiwee epemsi Kacnuiicxuii
PEeGUOH  OeMOHCmpupyem — 6cemy — Mupy — Oelcmeus  Ha  NpaKmuke  NPUHYUNOG
MHO208EeKMOPHOCMU U MHO2onoNsiphocmu.  Ilpu smom  Ouniomamuveckum  Cayrcoam
KACNUTICKOU NSAMEPKU NPUXooumcst Oelucmeosams UMEHHO 6 YCI08UAX PA3ZHOGEKMOPHOU
BHew el NOIUMUKU, KOmopasi umeem cneyuguueckue 0coOEHHOCMU, COOMEEmMCmaEYujue
UBMEHAIOWeUCsl NPUPOOe COBPEMEHHOU MeNCOYHAPOOHOU 0OCMAHOBKU.

KawueBble  ciaoBa: Kacrnmiickuii ~ peruos, SHEPropecypChl,  pealiu3M,
MHTETPALIMOHHBIE TPOLIECCH], MHOTOBEKTOPHOCTb.
Abstract

The article explores the processes of transformation of the Caspian region from the
area of post-Soviet collapse into a place for the implementation of strategically beneficial
economic projects. Using the analytical framework of "offensive realism™ theory, this study
shows that the balance of large and small potentials creates positive opportunities for the
implementation of promising economic and infrastructure projects. The author proves that at
present the Caspian region demonstrates to the whole world the practical application of the
principles of multi-vector and multi-polarity. At the same time, the diplomatic services of the
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Caspian five have to act precisely in the conditions of a multi-vector foreign policy, which has
specific features that correspond to the changing nature of the modern international situation.

Key words: Caspian region, energy resources, realism, integration processes, multi-
vector approach.

Introduction

The natural wealth of the Caspian region is both the main advantage of the coastal
states and their main problem. Dignity - because they provide energy independence and are
the main source of income; a problem - because it awakens the greed and selfish interests of
national and international political and economic groups. As domestic political scientists
noted, well-known experts in Russian regionalism A.K. Magomedov and A.A. Vartumyan,
the very physical data and political and geographical characteristics of the Caspian region
indicate its exceptional character [7, p. 77; 3, p. 202-204].

Thus, according to expert estimates, “explored oil reserves in the Caspian Sea amount
to 48 billion barrels, and gas reserves are estimated at 8.7 trillion cubic meters. At the same
time, possible reserves (hydrocarbon potential of the sea), according to various sources, are 3-
4 times higher than the volume of explored resources. Thus, the Caspian countries account for
about 17.5% of the world's oil reserves and 45.9% of gas reserves [2, p. 89; 17].

After the collapse of the USSR, many of the former republics of the Soviet Union took
to urs to strengthen their independence and independence through integration into the world
community in order to free themselves from Russian influence. To this end, the newly
independent states used their natural resources and communication capabilities very actively.

The post-Soviet decades have shown that the Caspian countries, overcoming their
peripheral position, began to turn into influential players in regional politics. Many former
republics of the Soviet Union are pursuing a multi-vector course to preserve relations with
both Russia, the collective West and China. In this diversity, they are trying to achieve a
certain balance and balance of power necessary to ensure their own economic independence
and sovereignty.

This evolution of Caspian policy raises the following questions: what is the nature of
the political and economic incentives for global and regional players involved in the region's
politics? To what extent do these incentives work for the construction of an integration model
of international political interaction in the Caspian area?

Methodology, materials and research methods

Using the analytical framework of the theory of "offensive realism™ by the American
political scientist John Mearsheimer, set out in his book "The Tragedy of Great Power
Politics" [16, p. 2], this article will answer the above questions, focusing on the integration
processes in the Caspian Sea region. Offensive realism best describes the complex realities of
the post-Soviet Caspian transformation because it does not accept unipolarity as a defining
principle of international relations, but views events in one particular region as components of
the international system as a whole. Offensive realists portray the international system as a
free market in which security and influence are the main commodities. Like corporations
seeking to increase their profits, nation-states are driven by a competitive imperative that
gives rise to what American publicist and political scientist Farid Zakaria has called "political
influence-maximizing behavior." [18, p. 66].

Another theoretical principle that we are guided by in this article is the concept of
"meso-region”, proposed by the Russian political scientist, professor of the Russian State
Humanitarian University A.K. Magomedov. This concept allows us to consider the Caspian
area not as a closed local system, but as a new geopolitical and geo-economic unit of the 21st
century with promising resource, communication and infrastructure potential [8, p. 22-23].

The empirical base of the study is represented by political, informational and media
documents reflecting the features of integration processes and interstate cooperation of the
Caspian states in the last decade.
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Research results

The Systemic Weakening of Russia in the 1990s led to the fact that for some time a
vacuum was formed in the Caspian Sea region, for the filling of which an open competitive
struggle began between global and regionaland centers withsilts. However, the economic
attractiveness and energy self-sufficiency of the Caspian region allowed the countries to
maintain their sovereignty at their own expense. The states managed to maintain their
influence and establish a regional integration process. But most importantly, they managed to
avoid a big war that befell the regions of the Persian Gulf and the Middle East. In many
respects, this was facilitated by the active peacekeeping mission of Russia, whose diplomatic
corps took part in the settlement of many regional conflicts.

In addition to Russia, other states of the Caspian region also adhere to the principle of
multi-vector foreign policy. Each country has its own explanation for this principle. Thus,
according to Kazakh experts, the reasons for the multi-vector nature of Kazakh foreign policy
were as follows: 1) Kazakhstan's location on a vast territory between two major powers, such
as the Russian Federation and China; 2) Undefended borders and unresolved border issues; 3)
Lack of direct access to the world's maritime communications, access to which is possible
only through the territories of neighboring states; 4) The pressure of world centers of power
and regional powers; 5) The richest natural resources, which were looked at by close and
distant neighbors; 6) Relatively small size of the Kazakh economy compared to the size of the
territory; 7) Military weakness; 8) Dispersion (dispersion) of the population. Official Astana
is trying to pursue such a foreign policy that would allow it to “correct” natural geographical
disadvantages and use certain advantages.” [4, p. 42].

It should be noted that the Russian Federation has repeatedly stated that the
development of the Convention on the Legal Status of the Caspian Sea should be carried out
exclusively by the countries of the Caspian five. Russian Foreign Minister S. Lavrov in this
regard noted that "unconstructive attempts by individual states located far from the region to
impose their line of conduct on the Caspian states are not helping the cause, all the more
unacceptable is the military presence outside the regional states." [5].

So, integration processes are taking place all over the world, and all over the world
integration is a constructive association on mutually beneficial terms of various countries,
divided by ethnic, political, cultural and other grounds, but united by the common idea of
mutually beneficial cooperation. The countries of the Caspian region are no exception to this
rule.

In this paper, we are primarily talking about regional integration within the Caspian
area with the states adjacent to the reservoir. The countries of the Caspian region have real
resources for such growth. Frozen ethno-political conflicts (such as the conflict over
Nagorno-Karabakh between Azerbaijan and Armenia) may turn out to be an obstacle on this
path.

Integration is recognized by the Eurasian countries as the only acceptable way of their
constructive development, which reduces the risks of military-political conflicts. It is
integration projects that expand the zone of political, economic and cultural cooperation
between the countries of the Eurasian space that have experienced many wars in the past due
to the inability to agree and build their relations in a constructive way. Back in 2016,
President of Russia V.V. Putin stressed the need to form a Eurasian partnership "with the
participation of the EAEU and countries with which we already have close partnerships -
China, India, Pakistan and Iran." [6, p. 106].

Since the 1990s the leading politicians of this region were concerned about the search
for the ideological basis of the Eurasian political and economic union. There was a certain
“general dissatisfaction with the development of integration processes in the post-Soviet
space. The search for an ideological platform to stimulate centripetal tendencies and new
models of interaction became a common thing for the political elites of that time.” One of the
first to formulate the idea of a common Eurasia was the former President of Kazakhstan N.A.
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Nazarbaev. In the book The Commonwealth of Eurasia, he wrote that “the Eurasian Union
can help revive the Eurasian tradition of tolerance. ... The idea of forming the Eurasian Union
implies a civilized solution of both interethnic and interstate problems and contradictions.”
The Eurasian Union was conceived by him as a broad integration project, uniting the political,
economic and cultural resources of the countries participating in this project [9, p. 5; 10, p.
32].

In assessing the level of security and integration of the Caspian region, it is also
important to take into account the role of the Caspian Sea as a geographical factor. The very
fact of the presence of the Caspian Sea plays an important role in the economic development
of these countries. According to empirical estimates by international organizations, the
economies of landlocked countries are growing at a slower rate of 1.5%. Their turnover is on
average 30% lower, transport costs are about two times higher than those of countries with
access to the sea. And, although the Caspian does not have access to the oceans, its
communication value plays a leading role. The thing is how effectively the countries of this
region use its logistical capabilities and take them into account in planning their strategic
foreign policy courses.

Russian experts note that “transportation services can become one of the largest
Russian exports after oil and gas raw materials ... This is possible only with the integrated
development of large transport corridors in the directions “West-East” (using the Trans-
Siberian Railway), “North-South” (the coast of the Baltic sea - the Persian Gulf) and the
"Northern Sea Route".

The problem of integration rests on the issue of regional leadership. The US is afraid
of losing in open competition for the region. For the countries of the Caspian region, the
United States offers its own integration project, in which their own national interests are
presented in a veiled form. First of all, these projects are aimed at counteracting the influence
of countries such as Russia, China, India, Iran, which together are capable of seriously
competing with Washington and irreparable reputational costs. The key principles of US
foreign policy are to preserve "geopolitical pluralism™ and limit the possibility for Russia to
become the dominant country in the Caspian region. At the same time, American analysts
acknowledge that their own policy in the region is fragmented, conventional, and volatile.
[15, p. 16-17]. The White House pays little attention to this region, as it is busy regulating
other regions that are more important to it.

The European Union also has its energy interests in the Caspian region. For the
economies of the EU countries, the Caspian region is a significant exporter of energy
resources, as well as a specific bridge that allows access not only to the resources of the
region, but also direct access to Central Asia and China. The main goal pursued by the EU in
the Caspian region is to ensure and strengthen the energy security of the countries of the
European Union. The influence of the EU in the Caspian is realized mainly through
cooperation with Azerbaijan.

Another leading geopolitical player, the People's Republic of China, shows a stable
interest in developing economic and political ties with the countries of this region. Through
the Silk Road Economic Belt project, China intends to develop various inter-regional ties,
which would promote regional cooperation and create a new pressure model that will open
China's western regions for development, as well as for reforms in China's east.

As a leader in terms of investment among Asian countries, China is a profitable
partner in trade and economic cooperation [13, p. 142]. In the first decades of the XXI
century. The Chinese government has been able to secure meaningful participation in several
oil projects in Central Asia and establish direct energy supplies from the region. Thus, in
2004, an agreement was signed on the construction of the Atasu-Alashankou oil pipeline
(Western Kazakhstan - Western China). In 2009, the main gas pipeline "Turkmenistan -
China™ was also put into operation.
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Chinese analysts admit that “the process of building the Eurasian Economic
Partnership cannot go smoothly and will inevitably face both predictable and unforeseen
difficulties. First, Russia is concerned that China's huge economy could hurt EAEU
integration processes and that the competitiveness of Chinese goods could put huge external
pressure on the EAEU economy; secondly, after the SCO recognizes newcomer countries,
disagreements between the Indo-Chinese and the Indo-Pakistani may adversely affect the
effectiveness of the mechanisms for multilateral cooperation and consultations within the
SCO.” [14, p. 98].

It is obvious that Russia, within the framework of its integration project, seeks to
maintain its influence in Central Asia and the Caspian region. The Russian elite is trying to
achieve two goals: to maintain political supremacy in the post-Soviet region, thereby
preventing other players from gaining a foothold without Russia's consent; and expand
Russia's influence beyond the post-Soviet region. The Chinese elite understands regionalism
in a functional sense, while Russia creates regional cooperation in a specific space. The
Chinese vision of regionalism reflects economic priorities, while political influence remains
key for Russia.

In the scientific literature and in the media, one can find ambiguous assessments of the
activities of the most important integration project in Eurasia - the Eurasian Economic Union
(EAEU). Its creation began in extremely difficult geopolitical conditions. This project is still
in its infancy, so today it is difficult to talk about its real results. There are achievements. But
there are even more problems in the way of its development.

As political practice shows, defending the national interests of EAEU members
sometimes leads to internal conflicts of interest. For example, the Republic of Belarus insists
that the liberalization of oil prices should follow the liberalization of production, and not
precede it [12, p. 5].

Russia must act taking into account the profound and global systemic changes taking
place in the world. According to Russian analysts, “deindustrialization has been a problem for
Europe and the US since the 1990s. Soon after the collapse of the Soviet Union, the share of
industrial production in the structure of national GDP and world industrial production began
to decline steadily. In 1990, Europe and North America accounted for 40.7% and 23%,
respectively, of industrial value added, compared with 27.8% in the Asia-Pacific region.
However, these figures have changed by 2014 to 27.5% and 20.9% for Europe and North
America, respectively, and to 44.6% for the Asia-Pacific region (according to UNIDO).” [6,
p. 106]. The Russian political elite must clearly respond to such changes and adjust its foreign
policy in the light of these new data.

Conclusions

As recent political history shows, only those who survive and show their viability will
take part in history. In a more advantageous position are those who have civilizational
projects, those who have retained the imperial political consciousness and a comprehensive
vision of the geopolitical situation will survive. And Russia has good chances here. The whole
question is whether she will be able to use them for her own good and not to the detriment of
others. In the context of the global economic crisis, the temptation to survive at the expense of
others is growing. This is the way the US and its satellites are going. But this path is
unacceptable for Russia, which has completely different cultural and civilizational codes of
development.

The analysis carried out proves the correctness of the research tools we have chosen. The
theory of "offensive realism" proves the subjectivity of all players in the Caspian policy, including
the Caspian states, which were previously underestimated according to the logic of the "Great
Game™ in Central Asia. It can be seen from the above material that integration is the most
important element in building a system of regional security. The algorithm of their actions is not
to limit themselves in attempts to put forward and implement new projects aimed at forming full-
fledged allied relations in the future. At present, the unions of the countries of this region are
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situational in nature, and are largely determined by the influence of third countries that do not
abandon attempts to impose their globalist will on this region. The attempts of the leading powers
of this region (primarily Russia and Iran) to convince their partners that such interventions harm
the general idea of the Greater Caspian Sea do not always meet with proper understanding and
support. To many, cooperation with these old hegemons still seems preferable to developing their
own integration schemes.

The concept of "meso-region”, formulated by A. K. Magomedov, made it possible to
single out the Caspian area as a viable integration unit. The idea of Caspian integration is
based on the principle of commonality of political, economic and cultural factors in their
history and modern development; To what extent are these countries interested in being
regionally unified? Integration depends on how many positive (constructive) ideas are shared
by the participants of this association, whether they have become their own for everyone, or
have been recognized only formally. What integration ideas can we name in this regard?

Traditionalism is one of such unifying ideas of this region: 1) the dominance of
conservative values (religion, family, cultural and historical identity, rejection of the Western
liberal doctrine of LGBT, etc.), 2) national traditional democracy, 3) traditions of a strong
executive authorities. Each country has its own understanding of these values, but in general
they are of fundamental importance for them.

The leading countries of the Greater Caspian region (primarily Russia and Iran) are also
characterized by the historical tradition of the empire - the search for and approval of their
national doctrine as a self-sufficient dominant international factor. It is precisely because of
this that they show a very persistent resistance to someone else's dominance, especially if this
dominant is outside their world competence and imposes its expansion on them.
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Annomauyusn
B cmamwve asmopur paccmampuesarom enusnue nanoemuu COVID-19 u mep no 6opwvoe
¢ Hell Ha noaumuueckoe ydyacmue. OHU O0OKA3bI8AIOM, UMO 8 OMOENbHBIX 20CY0apCmeax
OcpaHuyumenvHvle Mepvl YEeIUUUIU NONYIAPHOCMb VIbMPAnpaevblx NOAUMUYECKUX CUT,
MPAHCHOPMUPOBATU  MOOENU NOAUMUYECKO20 YY4ACMUSA 6 NOAb3Y HEeKOHBEHYUOHANbHOU
Gopmbl, a makdxce npugenu K YKpenjieHuio demopumaphsvlx meHOeHyul u, ce008amebHo,
02PAHUYEHUIO NOAUMUYECKO20 YUACMUAL.
KiioueBble cjioBa: TOMUTHYECKOE YyYacTHe, KPHU3UC, BBIOOPHI, MPOTECTHAs
aktuBHOCTH, COVID-19.
Abstract
In the article the authors consider the impact of the COVID-19 pandemic on political
participation. They prove that restrictive measures in some states have increased the
popularity of ultra-right political forces, transformed the models of political participation in
favor of an unconventional form, and also led to the strengthening of authoritarian tendencies
and, consequently, the restriction of political participation.
Key words: political participation, crisis, elections, protest activity, COVID-19.

Introduction and relevance. The COVID-19 pandemic has led to a multi-crisis in
many countries of the world: economic crises associated with the layoff of thousands of
employees and the suspension of business activities, crises of public support systems that
turned out to be unprepared for huge volumes of transfers, health systems crises that were
slow to respond to new challenges, etc. It could be expected that in such a crisis, societies
would rally around their governments, which were required to take decisive action to protect
the life, health and well-being of citizens. However, in general, this did not follow and the
governments failed to enforce a “political lockdown”.

The crisis caused by COVID-19 in some cases exposed the existing contradictions
between the state and society, central and local governments, in others it suspended the
process of resolving political conflicts, in others it aggravated the political struggle and
undermined trust in official sources. Political participation has not been left out of these
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processes, which makes his study, namely the study of participation during the COVID crisis,
extremely necessary and timely.

Governments have taken quite drastic measures to combat the COVID-19 pandemic,
including the imposition of a state of emergency, censorship motivated by the need to limit
the flow of disinformation, postponement of elections, and a ban on protests. These measures,
aimed at preserving the life and health of the population, have caused widespread social
discontent in many systems and the strengthening of the opposition camp, which had no
examples in the past. Such processes have not yet found sufficient reflection in political
science, requiring a deep study of the relevant mechanisms and cause-and-effect relationships.

Materials and methods. The results of this study were obtained using various
theories and concepts recognized in modern political science. First of all, we relied on the
general theory of political participation, a significant contribution to the development of
which was made by J. Det, L. Milbright, 1. Peters, J. Theokaris [1, 2, 3]. The concept of crisis
political participation, a new concept reflected in the works of, for example, A. Boin and A.
McCollen [4], made it possible to identify the directions of the impact of the COVID crisis on
political participation. The concept of informational authoritarianism by S. Guriev and D.
Trisman [5] served as one of the justifications for the conclusion that authoritarian tendencies
are strengthening against the backdrop of the COVID-19 pandemic. The concept of social
splits by S. Lipset and S. Rokkan [6] and its modern variations [7] formed the basis of the
chapters on electoral and protest participation during COVID -19.

At the same time, in order to operationalize the array of empirical material, applied
methods were widely used in the study: content analysis of news reports, party materials,
regulatory documents, and case studies.

Literature review. There is now a growing number of scientific publications on the
political implications of dealing with the COVID-19 pandemic. P.A. Barakhvostov, A.N.
Kuryukin [8, 9], as well as E. Wang, P. Guasti, M. Orsini, F. Ortega, M. Todorovich and
others analyze the growth of authoritarian elements in the politics of various countries,
explained by the need to contain the spread of COVID-19 [10, 11, 12, 13].

Works of domestic researchers A.S. Badaeva, N.A. Baranova, E.E. Vorobieva, Yu.R.
Guseva, Z.A. Jade, A.A. Ponomarenko [14, 15, 16, 17, 18] and foreign researchers J.
Vondreys, S. Greer, T. Landman, K. Mudde, L. Splendore, M. Falkenbach [19, 20, 21] touch
upon the topic of electoral participation in time of COVID-19. In the center of M.A. Belova,
T.V. Epifanova, T.A. Zakaurtseva, O.V. Kuznetsova [22, 23]; D. Bratic, M. Kowalewski, G.
Martin [24, 25, 26] protest participation initiated by government measures to combat COVID-
19.

The study of the relevant literature leads to the conclusion that many works were
carried out outside the framework of political science, and, consequently, from other
methodological positions, with other assumptions and conclusions that do not give much for
the development of this scientific discipline. Many problem areas shaped by the political
effects of COVID-19 still remain unexplored, which is largely due to the novelty of the
phenomenon under study. At the same time, there are no comprehensive political science
studies that would analyze political participation in the context of the COVID-19 pandemic.

Results and discussion. At the moment, there are three approaches to understanding
the essence of political participation: "optimistic”, "pessimistic” and "realistic". From the
point of view of the "optimistic" approach, political participation is the direct participation of
citizens in the decision-making process. According to the “pessimistic” approach, political
participation is the participation of citizens in political discussions unfolding around certain
pressing problems of socio-political reality. In a "realistic" approach, political participation is
the totality of citizens' attempts, both successful and unsuccessful, to influence the political
decision-making process. Political participation, considered from the standpoint of a
“realistic” approach, can take a wide variety of forms, characterized by seven criteria: scope
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of involvement, degree of involvement, incentives for participation, type of participants,
environment for participation, type of activity, and compliance with legal and social norms.

Political participation depends on many determinants that influence its nature and
extent. Contextual factors such as economic inequality, corruption, government repression are
"explicit" determinants that have a so-called "Political recognition”. Along with them, there
are "implicit" determinants that are deliberately depoliticized by the ruling political elite and
state structures, which, under certain conditions, leads to a surge in political mobilization.
Measures to combat COVID-19 turned out to be just such an “implicit” determinant. With the
onset of the pandemic, the governments of most countries declared that the fight against it is
the business of the scientific community, as well as state and public structures, which must
strictly implement its recommendations. The governments that made decisions to strengthen
state control over the development of the situation in the country, to temporarily restrict civil
rights in order to avoid depopulation, hoped that citizens, feeling political concern, would
give up political activity around the COVID-19 problem. However, the consequence of such
government activity was the growth of political participation of citizens in social and political
life and the transformation of its models.

The crisis is a special environmental determinant that reinforces the influence of other
factors on political participation. The crisis allows governments to take extraordinary
measures that would otherwise be impossible due to public resistance, excuse them for
managerial mistakes and failures, and block the actions of the opposition forces, accusing
them of unwillingness to serve the common good in an emergency. All this increases the level
of social discontent and entails a change in models of political participation: electoral
preferences change and the likelihood of protest participation increases, which is explained by
the radicalization of public sentiment and the temporary consolidation of the main political
forces. At the same time, governments, as a rule, are rarely able to prevent and minimize the
consequences of this or that crisis, as a result, it partly delegitimizes the ruling political forces
and increases the attractiveness of forces remote from government posts. The COVID-19
pandemic has caused a crisis in many countries, which means that the models of political
participation in them have been influenced not only by the pandemic itself and measures to
combat it, but also by the crisis surrounding it all.

COVID-19 had the most noticeable impact on the political orientations of citizens of
European countries, who, using various conventional means, primarily electoral participation,
demonstrated increased support for ultra-right parties over the period under study. The
success of such parties was largely due to the fact that they offered an alternative vision of the
situation and alternative ways to overcome the crisis caused by the pandemic. The fight
against COVID-19 has given rise to fears in European societies about the incompetence of the
ruling elites, who offer solutions that are inadequate to the situation, fears related to the
strengthening of state control over personal life and the promotion of new supranational
initiatives by the EU leadership that undermine national sovereignty. Such fears have always
been exploited by far-right parties to attract their supporters, but now they have taken on a
new meaning, directly related to health and economic well-being. The analysis showed that
citizens supported a variety of ultra-right parties in the European political space: government
and opposition parties that are quite popular and have lost confidence, established ones and
new ones created “by chance”.

Government measures to combat COVID-19 stimulated citizens who were dissatisfied
with such measures or showed an interest in destabilization to protest activity, which took the
form of both peaceful demonstrations and riots. Protest activity generally did not lead to the
desired political responses, even in systems where it had a legal status. Activity has subsided
as lockdowns eased, following an improvement in the overall situation with the spread of the
virus. At the same time, the variety of goals pursued by the participants in the protests
(opposing the so-called primary and then secondary measures), the wide social composition
of the protesters, the frequency and seriality of protest actions, which in some cases stretched
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for months, allows us to conclude that during the period of struggle against COVID-19 in
certain systems there has been a marked transformation of models of political participation,
characterized by a shift in favor of an unconventional form.

During the fight against COVID -19, the number of repressive actions and cases of
censorship increased in a number of states, which is one of the main signs of the
strengthening of authoritarian tendencies. Governments and political leaders, given
emergency powers, penalized non-compliance with restrictive measures and dissemination of
unofficial information about the coronavirus, banned coverage of events related to COVID-19
and closed access to key sources of information, and collected information about citizens that
plays an important role in the so-called. covert repression, which together reflected the
changing nature of political regimes. At the same time, with the strengthening of authoritarian
tendencies, citizens faced limited opportunities for political participation, both in conventional
and non-conventional forms: the authorities postponed election dates, pursuing, among other
things, their political interests, and blocked demonstrations that were previously allowed,
fearing opposition mobilization in the current crisis situation.

Conclusion. As a result of the study, the following was achieved:

- systematized approaches to understanding the essence of political participation by
highlighting the "optimistic”, "pessimistic* and "realistic" approaches, and developed a
typology of forms of such participation, including seven classification criteria;

- a distinction is made between "explicit" and "implicit" determinants of political
participation and it is proved that measures to combat COVID-19 are an “implicit"
determinant that influenced participation patterns, despite its deliberate depoliticization by the
ruling political elite and state structures;

- it was revealed that the crisis, including the crisis caused in many countries by the
COVID-19 pandemic, is a special, separate from other factors, determinant that enhances their
influence on electoral preferences and the likelihood of protest participation;

- based on the analysis of European data, it was found that the fight against COVID-19
influenced the political orientations of many citizens of European countries, implemented by
them in a conventional way, since increased electoral support for various ultra-right parties
was demonstrated;

- it is substantiated that state measures to combat COVID-19 have increased the level
of protest activity of citizens, thereby transforming the model of political participation in
favor of an unconventional form;

- guided by the facts of an increase in the number of repressive actions and an increase
in cases of censorship aimed at restricting freedom of speech, it has been proved that, against
the backdrop of the COVID-19 pandemic, authoritarian tendencies in the government system
of individual states have strengthened and, consequently, the political participation of citizens
in the political life of their countries has been limited.
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Annomauyusn

B cmamve paccviampuearomcsi  pucku KOHd)]ZuKn’ZHOCmu MAKPONOIUMU4YECKUxX
uoenmuyrnocmel 6 PECUOHAIBHbLX NOJUMUYECKUX npoyeccax Ha npumepe CeeepHoeo
Kasxasa. Maxpononumuuecxaﬂ UOEHMUYHOCb packKpseleaent 6CI0 CO60KYNHOCmMs pas3jiuviHblX
cnoco608 udenmupukayuu ¢ cooouecmsom, KoOmopoe acCoOYuupyemcs ¢ 20CyoapCcmeom.
3nauumocmo O/151 NOAUDIMHUYHO20 HACENEeHUS cpynnoeslx, SMHUYECKUX U KOqu€CCLl0HaJleblx
unmepecos, cozoaem PUCKU noaumusayuu UOeHmMuU4YHOCmell. COXpClHﬂIOH’lC}i pasiudus 6
npuopumemax uoeHmu4HoCmu MeDdey npedcmaeumeﬂ}mu Ce6EepPOKABKA3CKUX H(lp0006 u
pycckum HaceneHuem pecuona. Monooesco Ceseprnozo Kaskaza ympavueaem mpaouyuonHvie
udeHmuqbuKauMOHHble opueHmupsl U COYUAIbHbIE HOPMDbL, HAXO0UMCA 6 NOUCKEe HOBbIX
OcHo8aHull camoudeHmugukayuu. Pasmvleanue 2epaxcoanHckou udeHmuyHocmu mpedyem
NOUCKa HOBbIX OCHO6 YKpenjieHus pOCCLlZZCKOZZ udeHmultHocmu, onuparowuxcs Ha wupoxKkue
UCMOPUKO-KYIbMYPHbIEe  (YUBUIU3AYUOHHbIe) KOoObl. Kynupoeanue smuonoaumuyeckux
KOquJluKI’I’ZO& KypC Ha denOﬂumumuu}o OMHUYHOCINU CIMAHOBUMCS OOHUM U3 npuopumemoe
ynpaeieHus nojaudnHuU4YHbIMU COO6LL{€CW!6‘LIMM.

KiroueBble cj10Ba: MOIUTHYECKHUE IMpOoUeCChbl, MAKPOIMOJIIMTUICCKAd HICHTHYHOCTD,
ATHOIOJINTUKA, MOJI0/1eXkb, CeBepHbIil KaBka3, pucku KOH(IMKTHOCTH.

(I)I/lHaHCI/IPOBaHI/Ie: I/ICCJ'IeI[OBaHI/Ie BBIIIOJIHCHO  IIpH (1)I/IH8.HCOBOI71 MMOAACPIKKE
Poccmiickoro HayuHoro ¢onma, mnpoekt Ne 23-28-00237 “Pucku  KOH(MDIUKTHOCTH
TpaHC(i)OpMaI_II/II/I COIMUOKYJIbTYPHBIX OCHOBaHUM HUACHTUYHOCTHU MOJOACKHN CeBepHoro
KaBkaza”

Abstract

The article discusses the risks of conflict of macropolitical identities in regional
political processes on the example of the North Caucasus. Macropolitical identity reveals the
totality of different ways of identifying with the community that is associated with the state.
The significance of group, ethnic and confessional interests for the multi-ethnic population
creates risks of politicization of identities. Differences in identity priorities remain between
representatives of the North Caucasian peoples and the Russian population of the region. The
youth of the North Caucasus is losing traditional identification guidelines and social norms,
and is in search of new grounds for self-identification. The erosion of civic identity requires a
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search for new foundations for strengthening Russian identity, based on broad historical and
cultural (civilizational) codes. Stopping ethno-political conflicts, depoliticization of ethnicity
is becoming one of the priorities in the management of multi-ethnic communities.

Key words: political processes, macropolitical identity, ethnopolitics, youth, North
Caucasus, risks of conflict.

Funding: The study is supported by Russian Science Foundation. Project No. Ne 23-28-00237
“Risks of Conflict in the Transformation of the Socio-Cultural Foundations of the North Caucasus
Young People's Identity”

Beenenune

B coBpeMEHHBIX MOJUTHYECKHUX IPOLECCaX  HALMOHAIBbHO-TOCYAapCTBEHHAs
UJECHTUYHOCTh  HAUMHAEeT  yTpauuBaThb CBOE IIPEXKHEE HOPMATUBHOE  3HAuYCHHE,
oOLIeHallMOHAIbHbIE LIEHHOCTH U CUMBOJIbI I€BAJILBUPYIOTCS, @ caM 00pa3 «KJIAaCCHUYECKOI0»
HAIMOHAJIbHO-TEPPUTOPUAIIBHOIO TOCYJapcTBa pa3MbIBae€TCsi, BO MHOIOM Tepsisi CBOKO
3HA4YE€HUE OCHOBHOI'O WEHTU(UKAMOHHOIO oprueHTUpa. CleCTBUEM 3TOT0 CTAHOBUTCS POCT
JIe3UHTErPAllMOHHBIX IPOLECCOB, yTpaTa ObLIOr0 BHYTPEHHETrO HAIMOHAJIBHOIO €IMHCTBA,
¢parMeHTanMsl U CY)KEHHE HUACHTUYHOCTH, BCIUIECK STHOHALIMOHAIBHBIX JBHKEHUH 3a
HNOJUTUYECKOE TpPU3HAHHE, AaBTOHOMHUIO UM  HE3aBHCUMOCTb, pOCT JAHACHOPHU3aLUU
COBpeMeHHBIX 0011ecTB. COLMOKYIbTYPHbIE U3MEHEHNUS, CBA3aHHbIE CO MHOTUMH (aKTOpamMu
COBPEMEHHOCTH, BBIBOJAT Ha NEPBbIN IJIaH MOJUTUYECKON NMOBECTKH BHYTPEHHUE BBI3OBBI,
MHOTHME W3 KOTOPBIX OOYCIIOBJICHBI pacTymiedl auddepeHnnanueii u pazHooOpasuem
COBPEMEHHBIX OOIIECTB, YIIyOJIEHMEM STHOKYJIBTYPHBIX U LEHHOCTHBIX DPa3MEXEBaHUU.
MakponoiauTuyeckas HIEHTUUYHOCTb BBICTYNAET BaKHBIM UHCTPYMEHTOM aHaJIM3a MPOLIECCOB
UACHTU(DUKAIMY U CAMOUACHTHU(UKAIIMM B COBPEMEHHBIX OOLIECTBaX, IJI€ COCYIIECTBYIOT,
KOHKYpUpPYSd U  CONpsArasch, pa3Hble TUIBI COOOIIECTB, MMEIOUIMX YCTOHYHBYIO
HOJUTUYECKYI0 3HAaYMMOCTb. OHa pacKphIBA€T BCIO COBOKYIIHOCTh Pa3jIMYHBIX CIIOCOOOB
UACHTU(PUKAIMK ¢ COOOLIECTBOM, KOTOPOE ACCOLMUPYETCS C COBPEMEHHBIM T'OCYAApCTBOM.
CoOTBeTCTBEHHO, «MJEHTU(UKALMEH C MaKpOIIOJIUTHUYECKUM COOOIIECTBOM MOXKHO CUUTATh
MHTEPHAIU3ALMIO IPABUI, HOPM M LIEHHOCTEH, KOJUJIEKTUBHO OCMBICIIEHHBIX B paMKax IpyI
4yepe3 COJMJApHOCTh IOBEPX IMOJUTUYECKMX U HJCOJOTMYECKMX TpPaHULl Ha YpOBHE
rocymapcTs» [7, ¢ 368-369.; 3, c. 32.].

CeBepublif KaBka3 yHHMKanbHBIH PETHOH, €ro OTJIMYAaeT MOJUATHUYHBIM U
MOJIMKOH()ECUCOHATIBHBIA COCTaB HACEJIEHHs, B KOTOPOM HpeolbsiafjaloT JABE OCHOBHBIX
ATHOCOIMAJILHBIX TPYIII: PYCCKOE M ceBepokaBKa3ckoe HaceneHue. Mcropuuecku CeBepHBbIi
KaBka3 Obu1 Oosiee apXaWyHbIM U TPAAULMOHHBIM, Y€M JPYTH€ PETrHOHbI €BpOIEHCKON
Poccun. Hacenenue orimyanock cBOOOJOII0OMEM, MPHUBEP)KEHHOCTBIO K CBOEH 3eMile,
oObyassM M TpaauuusM. B coBeTckuil mepuoj B NOJUTHYECKOM M COLMAIBHOU cdepax
INPOMCXOIWIN KOPEHHBIE M3MEHEHMs, NMPHUBEALINE K TpaHC(POPMALUU MaKpPOIOIUTHYECKUX
UJIEHTUYHOCTENl OCHOBHBIX HapoJIOB peruoHa. B Gosnbliei cTeneHn 3To0 KOCHYJIOCh PYyCCKOTO
HaceJIeHUs, y CEBEPOKAaBKa3CKUX HapOJI0B BO-MHOI'OM COXPaHSAJIAch TPAAUIIMOHHAS CTPYKTypa
STHUYECKUX COOOILIECTB, MHOTHME TpPAJUIMOHHbIE LIEHHOCTH, TaKuWe Kak COLMaJIbHas
UepapXusi, STHOTPYIIIOBAasl COJMIAPHOCTb, TPAAUIMOHHAS CEMbS M SIPKO BBIPAXKEHHOE
penuruo3Hoe co3zHaHue. B Hacrosimee Bpems Ha CeepHom KaBkaze mnpoucxoasrt
pa3HOHaNpaBleHHbIE MPOLECCH, HApALy C MOJAEpHHU3aLKel Bcex cep COLMaIbHOW KU3ZHU
UMEET MECTO peaKTyaIn3alys psaa TPAJULUOHHBIX COLMAIBHO-TIOIUTUYECKUX HUHCTUTYTOB
U TPaKTUK, STHOKJIAHOBBIX M POJOBBIX HMJIEHTUYHOCTEW. 3HAYMMOCTh Ul MOJUITHUYHOTO
HACeJIeHUsl TPYIIOBBIX, 3THUYECKUX U KOH(PECCHOHAIbHBIX HHTEPECOB, CO3JA€T PHUCKHU
MOJIMTU3AaLUN UACHTUYHOCTEH U TepeBofa KOH(IIMKTOB 3a 3KOHOMUYECKHE DPECypchl U
MOJUTUYECKOE BIMSHUE B MEXKITHUYECKHME U MEXKKOH(PECCHOHAJIbHbIE CTOJKHOBEHHUS.
[IponomkaroT COXpaHATBCA U pa3dyusl B INPUOPUTETAX HUACHTUYHOCTH  MEXIY
MPEJICTAaBUTENISIMA CEBEPOKABKa3CKUX HApOJOB M PYCCKMM HACEIEHHEM pEeruoHa, B psie
CJIy4aeB UMEET MECTO U IPOTUBOIOCTABICHUE «MBI U IPYTHE.

B o6OmectBenHomM co3HaHuu HaceneHuss CeBepHoro KaBkaza mpoucxoauT
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TpaHchopMalys COLHATHHO-TIOIUTUYECKUX OCHOB MHPOBO33PEHHMS, BO3pPACTAHHE 3HAYCHUS
MOJEPHUCTCKUX U MHANBUAYATUCTUYECKUX YCTAHOBOK. DTH MPOLECCHI BEAYT K YBEITUYEHUIO
PUCKOB  KOH(UIMKTHOCTH,  OOYCIIOBIEHHBIX  aKTHBHBIM  pa3pyIIEHHEM  OCHOBHBIX
TPAJULUOHHBIX PETYJISATOPOB COLHUAIBHON >XKU3HU M HECHOPMHUPOBAHHOCTHIO TMOAOOHBIX
pEryJIATOpPOB, OCHOBAaHHBIX Ha COBPEMEHHBIX LIEHHOCTSAX. YpOaHu3auus W riiodanmu3anus,
BKJIIOUEHUE Bce OOJIBLIET0 KOJIMYECTBA HACEJICHHS B MHPOBOE HH(POKOMMYHHKAI[MOHHOE
IPOCTPAHCTBO, AaJbHEWIIass MOJACPHU3AIUS SKOHOMUKN M COLMAIBHOW CQepbl MPUBOIAT K
BO3PACTaHUIO PUCKOB IIEHHOCTHBIX M MHPOBO33PEHYECKUX KOH(MIMKTOB B MOJUITHUYHBIX
CO00I11IeCTBaX.

0030p ucciie0BaHU 10 JaHHOH IPodIeMe

KoHuenr poccuickoll HMIEHTUYHOCTH KaK MAaKpOIOJIUTUYECKONM HWIACHTUYHOCTU
MIO3BOJISIET OXapaKTEpU30BATh IPUHAJIEKHOCTh WHIMBHUJIA K POCCHUICKOMY TI'paXkIaHCKO-
MOJIUTUYECKOMY COOOIIECTBY, MOCPEACTBOM OCO3HAHMSA 3HAYMMOCTH OOIIMX sl BCeX
Hapos1oB Poccun conuanbHO-NIOIUTHYECKUX M KYJbTYPHO-UMBWIM3ALUUOHHBIX OCHOBAHUI
(poccuiickoe TpaKJaHCTBO, POCCHUHCKOE TOCYAapCTBO, PpOCCHIICKas MarepuajbHas H
IyXOBHasl KyJIbTypa, PYCCKHH #A3BIK, OOIIUE COIMAIbHbIE WHCTUTYTHI U TPAKTHKH,
UCTOpUYECKasl MMaMATh, LIEHHOCTH, HOPMbI, 00blYal M TPaJAMILINU, TOBCEJHEBHBIE NMPAKTUKHU,
npucymue BceM Hapogam Poccum). B poccuiickoM conManbHO-MOIUTUYECKOM AHCKYpPCE
MOHSTUE POCCUNCKAsT MIEHTUYHOCTh MCIOJb3YeTCs JUIsl ONUCAHUS pe3yJjbTaTa pealu3aluu
TOCYIapCTBEHHOW TMOJUTUKH HMJIEGHTUYHOCTH «KAaK MOJHOMACIITAaOHOrO KOHCTPYKTa,
1IeJI0OCTHOTO o0Opasza “MbI” BO Bcex ero m3MepeHusx» [8; 9; 14]. B mayunoi nurepartype
BCTPEUAIOTCS MOMBITKH OTOXAECTBIECHUS 3TOr0 (DeHOMEHA C, OMHUPAIOIIEICS Ha 3THUYECKYIO,
HAITMOHAJILHOU UICHTUYHOCTRIO [4] W/WiH rpaKAaHCKOW UACHTUYHOCTRIO [11].

TenneHuus cy)XeHUs M Pa3MbIBaHUSA TPAXKIAHCKON HIACHTHYHOCTH TpeOyeT MOMCKa
HOBBIX OCHOB YKPEIUIEHHMSI POCCUICKOM WAEHTUYHOCTH, OMNMPAIOLIUXCA Ha IIUPOKUE
UCTOPUKO-KYIbTYpHbIC (IUBUIM3AIMOHHBIC) KOJbL. AHAIH3 CIOXKHBIX M MHOTOMEPHBIX
TpanchopManmii HUISHTHYHOCTH, BIMSHUE HA ATH MPOLECCHl CETEBOr0 MH(OPMALMOHHOTO
npocTpaHcTBa U cnenupuku nonudTHUYHOr0 CeBepHoro KaBkasa mpenmnonaraer oOpaiieHue
K IIHPOKOMY KOHTEKCTY COLMOKYJIbTYPHOIO M HCTOPUKO-TIOJUTHUYECKOTO HacClIeausl.
CHWKeHHE poNM HAlMOHAIBHO-TPAKIAHCKOW MIEHTUYHOCTH TPUBOAUT K JIOKAJIBbHBIM
KOH(QJIMKTAM  HJACHTHMYHOCTH B  MOJMATHUYHBIX  pEruoHax, KOTOpble  OOpeTaroT
XapaKTEepPUCTUKN KOH(IMKTa pa3IMyYHBIX I[IEHHOCTHBIX CHCTEM, CEMaHTHMYECKHUX U
CUMBOJINYECKUX MHTEpIIpETALNH, BO3HUKAOIINX MEXIY «KOHKYPHUPYIOIIUMHU
repMeHeBTUKaMu» [12]. MoTuBaus CTOPOH YYacTHUKOB KOH(DIMKTAa WICHTUYHOCTEH
BBIXOJMT 33 PaMKHU PallMOHAIbHO MOHMMaeMbIX MHTepecoB. OHU aneuIMpyroT K [IEHHOCTSM,
3alUTe IPYNINOBBIX UACHTUYHOCTEH, YyBCTBAM STHHUUECKOW, PETUTHO3HOM U pyruM Gpopmam
KOJUIEKTUBHOM JIOSUIBHOCTU JJIS OTAENIEHUS «CBOMX» OT <«JIpYrux». Pojib 3THUYHOCTH B
OOIIECTBEHHO-TIOIUTUYECKUX ~TpaHC(HOpMaIUsAX aHAIU3UPYETCSl TAKMMU 3apyOeKHBIMU
yuenbiMu kKak K. Jloiu, JI. T'opoButy, T. I'ypp, V. Konnop, x. Pormmnbn, 3./]x.
Xo6cbaym, M. D3man u ap. [17; 20; 19].

B coBpeMeHHOM HaydyHOM JUCKypce MOJ KOH(JIMKTOM HJIEHTUYHOCTEH MOHMMAETCs
COLMAJIbHO-TIOJIMTUYECKUI KOH(DIMKT, OCHOBOH KOTOPOIO SIBJISIFOTCS LIEHHOCTHBIE pa3inyus,
aKyTaJM3UPYIONIMECS B pe3yibTaTe KPU3UCOB M TpaHchopMmanuil UACHTUYHOCTH. B
MOJUTUYECKOH Teopun (GEeHOMEH KOH(MIMKTa WISHTUYHOCTEH NPUKOBBIBaeT K cebe
IpHUCTaJIbHOE BHUMAaHUE UccliiefioBaTeneil. MHOrue U3 HUX UCXOAST U3 TOTO, YTO UCTOYHHUKOM
KOH(JIMKTAa HWACHTUYHOCTEH SBJISETCS LEHHOCTHBIE NPOTHBOpEYHMs M pa3nuuus. Tax
P. bpybeiikep u JI. JleliTuH mpUIUIA K BBIBOAY OO0 HMCUE3HOBEHHH B COBPEMEHHOM MHPE
UJICOJIOTUYECKOTO TMPOTHBOCTOSHUS M €ro 3aMeIIeHWH MAacIITaOHBIMHU II€HHOCTHBIMHU
CTOJIKHOBEHHUSIMH IO OCH 3THHYECKHX M KOH(pecCHOHANbHBIX paznuunii [16]. KoupnukTe!
UJICHTUYHOCTEH MPHOOPETAIOT XapaKTePUCTHUKN KOH(MIUKTA Pa3IMYHbIX IEHHOCTHBIX CUCTEM,
CEMaHTHYECKUX U CHMBOJHUYECKMX HWHTeprnpeTanuii. MoTuBamuss CTOPOH KOH(DIUKTa
UICHTUYHOCTEH BBIXOJUT 3a paMKU palUOHAIbHO IOHUMAaeMbIX HHTEpecoB. OHu

Bbinyck 1, 2023 169



CoBpemenHas Hayka ¥ nHHOBarmu Nel (41), 2023

aneuIMPYIOT K IEHHOCTSM, 3allUTe TPYIINOBBIX HJIEHTUYHOCTEH, YyBCTBAM 3THUYECKOM,
PENIUTHO3HON M APYyruM (QopmMaMm KOJUIEKTHUBHOM JIOSUIBHOCTH Ui OTHENIEHUS «CBOMX» OT
«IPYTHX).

Onucanue u anau3

s mommatHHYHOTO CeBepHoro KaBkaza HauOombIne pUCKU MPEACTABISET COOOM
KOH(MJIMKTHOCTh PA3JIMYHBIX OCHOBAHMM ATHUYECKOTO CAMOCO3HAHHS IOJMAITHUYHOTO U
MOJMKOH()ECCHOHAIILHOTO HACEIEeHUsI pernoHa. B cOBpeMeHHOW MONUTOJIOTHH Mpeodiagaet
MOHMMAaHHUE STHOMOJIUTUYECKUX KOH(MPIUKTOB Kak KOHGIMKTOB wuueHTHuHocTeil. T. ['ypp
OTMEUaeT, 4To «00opb0a B ATHOMOJUTUYECKHX KOH(IMKTAX Pa3BOPAYUBACTCS HE IMPOCTO
BOKPYI' MaTepUajbHBIX WM BIACTHBIX MPOOJEM, HO Paad 3allUThl KYJIbTYphl TPYIIIbI, €€
cratyca v uaeHTH4HocT» [18, p. 10]. B. A. AukacoB mumieT 0 TOM, YTO «3THOMOJIUTUYECKUE
KOH(JIMKTHl SBJSIIOTCS HE TOJBKO U HE CTOJNBKO KOHQIMKTAMH HHTEPECOB, CKOJBKO
KOH(GIUKTAaMU uaeHTHYHOCTeH...» [4, c. 50]. B. B.Jlankun u B. W. [lantuH octpoTy 1
CJIIO)KHOCTh  ATHOIMOJUTUYECKUX KOH(IMUKTOB OOBICHSIIOT TEM, YTO «OHHU SIBJISIOTCS
KOH(JIMKTAMU HE TOJBKO HHTEPECOB, HO M PA3IMYHBIX CHCTEM IIEHHOCTEH, Pa3IMYHBIX
MupoBo33penuit» [10, c¢. 92]. ToBops 0 KOHGIUKTHOCTH MEKITHHUYECKUX OTHOIICHHUMA
M. T'opoBuil oTMeuan: « ITHUYHOCTh BOIUIONIACT B ce0€ 3JEMEHT MOIIHOW SMOIMOHAIBHON
HANpPSDKEHHOCTH..., YTO TMPUBOAUT K MHTEHCU(DUKAIMM ASTHUYECKOH HETEePHHUMOCTH,
KOHKYPCHIIUU W, B KOHEYHOM CUETe, K HACHILCTBEHHOMY ITHHUYECKOMY KoHpmukTy» [20, p.
127]. JloBOMBHO 4YacTO OCHOBOW JCKaNallUd TOJUTHYECKUX KOH(DIUKTOB SBISETCS
HSMOLIMOHAIBHOE HAyajo, 3aJI0)KEHHOE B COLMOKYJIBTYPHBIX CTEPEOTUIIAX, MHHUMBIX WIIU
peabHBIX MCTOPUYECKUX O0MAaX, MU(DOIOTU3UPOBAHHBIX MPEICTABICHUIX HApPOJOB APYT O
Apyre.

Pan poccuiickux y4eHBIX MOJYEPKUBAIOT, YTO JIOOOW ATHUYECKUNA KOHMIUKT
OJIHOBPEMEHHO SIBJIICTCS U OSTHOMOJUTUYECKUM, STHUYHOCTH CTAHOBHUTCS OCHOBAHHEM
WJICOJIOTUYECKOTO M TOJMTUYECKOro mnpotuBoctosHus [15, c. 191-193; 4, c. 45].
DTHONOMUTHYECKAN KOHQIMKT XapaKTepU3yeTCsl TEM, YTO JTHHUYECKHE IPOTHUBOPEUHS
o0peTaroT xapakrep «00pbObl 3a peaan3auio ONpeIeIeHHbIX MOIUTHYECKIX HHTEPECcOBy |1,
c. 77]. Ilpm »sToM, mo 3ameuanuro B. A. AukacoBa, HE CYIIECTBYET €IMHCTBEHHOMN
MEPEMEHHO, OOBSICHSIONMIEH MPUYMHBI 3THOMOJIUTUYECKOTO KOH(IHNKTA, KaK U KaKoro-audo
MOHOKAa3yaJbHOTO €ro OObsiCHeHUs. [IpakTHYeCKH BO BCEX CIydasX OTH KOH(JIUKTHI
SBIISIOTCS MHOTO(GAKTOPHBIMH, UMEIOT HECKOJIBKO 00BEKTOB KOH(IUKTA U MPOOIEMHBIX 30H
[6, c. 34-35]. B nenom 3a mocneanue roapl Ha CeBepHoM Kaskasze chopmupoBanack
TEHACHIIUS, TMperoarampas yYMEpPeHHbI KOH(MIUKTONIOTUYECKUN CLEHApPUA pPa3BUTHS
MEXITHUYECKUX OTHOIIEHUH. DTHOMOJIUTUYECKUE U STHOCOIHAIIbHBIE KOHMIUKTHI HAXOIATCS
B 3aMOPOKEHHOM WJIU JIATEHTHOM COCTOSIHUM, HO TIO3UTUBHBIE U3MEHEHHUS B 3KOHOMHYECKOU
U COLUANILHOM cepe HeAOCTATOUHBI JJIi HEOOpaTUMOTO M3MEHEHHUs K jydiiemy [2, c. 88—
89].

Mononexns CeBepHoro KaBkaza yTpaunmBaeT TpaJUIIMOHHBIE HIECHTU(DUKAIMOHHBIC
OpUEHTUPHl M COIHUAIbHBIE HOPMBI, BKIIOYAeTCss B rjo0anbHOe WHGOPMAIMOHHOE
MPOCTPAHCTBO M  HAXOJUTCA B  TIOMCKE HOBBIX  COIMOKYJIBTYPHBIX  OCHOBAaHMM
camousieHTHGUKanuu. OHAa WIIET ATH OPUEHTUPHI KaK B TPUBBIYHON KYyIbType, S3BIKE,
penuruu, OIuKanuIIeM HAllMOHATHLHOM OKPYKEHUH, TaK M B TJIOOATBHBIX WH(OPMAIMOHHBIX
MOTOKAX, TPAHCIUPYIOUINX pPa3IMYHbIe IIEHHOCTH: OT a0CTPAaKTHOTO YHHBEpCalIU3Ma, 0
KpallHUX (OpM STHUYECKOIO, PEIMTHO3HOTO M HalMOHaJdbHOro (yHmameHtanusMma. Jlis
MOJIOJBIX JIFOJIEM pEeruoHa XapakTepHa MIMPOKas NaJIUTPa COLMOKYIbTYPHBIX OCHOBaHHM
TPYIIIOBBIX HMJICHTUYHOCTEHW, KOTOpBbIE HAXOMATCS B JWHAMHYHOM B3aHMMOJICHCTBHH.
Haubonee 3HaYuMBIM BOMPOCOM  SIBISIETCS COBMECTUMOCTh JTHX  HJICHTHYHOCTEH,
MIPUOPUTETHOCTh OOIIEPOCCHICKOTO CaMOCO3HAHMsI, TIOUCK OOBEIUHSIONIMX BCE HAPOIBI
UCTOPUKO-KYIBTYPHBIX MPEICTaBICHUN, (GOPMUPYIONINX MHOTOHAIIMOHATBHBIA POCCUICKUI
HapoAd. B permoHe BO3MOXHA  peanu3anus  pa3lIMUHBIX ~ MOJENeH  pa3BUTHS
THOKOH()ECCHOHATFHOW U POCCHICKOW MACHTUYHOCTH: OT KOHKYPEHIIMU B KOH(MDIUKTA U 10
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TQpMOHUYHOTO COYETaHWSI HAa OCHOBE pa3JelsieMbIX BCEMU OONMX [EHHOCTHBIX U
COITMOKYJIbTYPHBIX OCHOBAHHIA.

B xope wuccienoBaHus MakpONOIUTHYECKUX HACHTHUYHOCTEH OJHUM M3 3HAYHMMBIX
MapkepoB HMX CGHOPMHPOBAHHOCTH SIBJISETCS OIIYIIEHHWE CBOCH OOIIHOCTH, OJU30CTH C
OCHOBHBIMH COILIMAJIBHBIMU TpynmnamMu (3THOC, KOH(ECCHs, CTpaHa, PETHOH) acCOIUaIus C
KOTOPBIMU (POPMHUPYET HUACHTUYHOCTH MOJOABIX JroAeit. Ilpu aHammse oO0BEAMHSIIOMNX
MIPE/ICTABJICHUI MOJIOJBIX JIIOJIEH B MpOIECCe UX OTOXKIECTBIEHUS ¢ TpaxaaHamu Poccum,
HEOOXOAMMO pacCMaTpuBaTh COLMOKYJIBTYPHBIE UM AMOIIMOHAIBHO-TICUXOJIOTHYECKUE
KOMIIOHEHTBl POCCHUMCKOM WACHTUYHOCTU. JlJI1 BBIICHEHUS OCHOBAHHUI, IO KOTOPBIM
MOJIOZIBIC JIFOJM HICHTU(DHUIUPYIOT cebs ¢ TrpakaaHamu Poccuu, pecrioHJEHTaM HYXHO
OIICHUTh  3HAYUMOCTh  OCHOBHBIX  KOHCOJIUJUPYIOIIMX  HMHAUKATOPOB  POCCHICKOMN
WIECHTUYHOCTH, TaKMX Kak oOIlee TOoCylapCcTBO, PYCCKHH S3BIK, pOJHAs  3eMJld,
OTBETCTBEHHOCTh 3a cyAbOy Poccum, obimiee mcropuueckoe Mpouuioe M OOIIHe CHMBOJIBL
OTHOIIIEHUE K POCCHUMCKON, PErMOHANIbHON, 3THUYECKOM HACHTUYHOCTH ONIpEAessieTca Ha
OCHOBE IIIKaJ MO3UTUBHOCTH ITUX HJIEHTUYHOCTEH. [IpuMepomM MOXKET CIIy)XKUTh ONPOCHUK
MIRIPS [13, c. 231]. Bbelpa)keHHOCTh JAHHBIX HIACHTHYHOCTEH IMOHHMMAETCS KaK CTCIEHb
CyOBEKTUBHOTO OCO3HAHHUS MOJIOABIM YEIIOBEKOM CeOsi B KAueCTBE YAaCTH OIPEICICHHON
COLMOKYNIbTYpHOH  oOmHuocTH. [log  MO3UTUBHOCTBIO  UACHTUYHOCTEH  TOHHUMAETCS
MOJIOKUTEIHFHOE SMOIMOHAIIBHOE OTHOIIEHUE K OMpeIeNIeHHON conmanbHoi oOurHocTH. [lof
BBIPOKCHHOCTBIO ~ POCCHUHCKOM  WMJEHTUYHOCTH  IOHUMAETCS  CTENEeHb  OCO3HAHUS
IIPUHAUIE)KHOCTH K POCCUMCKOMY TOCYIapCTBY M POCCHUHCKON KYJIbTYpE, €€ IO3UTHBHOCTH
0003HaYaeT AMOIMOHAIILHOE OTHOIICHHE K TaKOW MPUHAJICKHOCTH. BBIpaXEeHHOCTh M
MO3UTUBHOCTh ATHUYECKON MJICHTUYHOCTH OIPEAENSCTCS OCO3HAHWEM NPUHAIJICHKHOCTH K
CBOEMY HapOJly M €ro KyJIbType, a TaKKe YMOLIMOHAIBHON OIICHKOM TaKOW MPUHAIJICKHOCTH.
[Tox BBIPAXKEHHOCTHIO PETHMOHAIBHON HMJIEHTUYHOCTH MOHUMAETCS YPOBEHb 3MOLIMOHATIHHOU
cBs3u ¢ CeBepHbIM KaBkazoM.

3akaoueHne

B coBpeMeHHOM OBICTPOMEHSIOIIEMCS MUPE MMOJTUTHICCKUE OCHOBAHUS UICHTUYHOCTH
MOJIBEPIKCHBI 3HAYUTEILHBIM TPAHCHOPMAITUSM O] BIUSHUEM TJI00ATBHBIX U PETHOHATBHBIX
MIPOTUBOPEYMH, UTO IPUBOJIUT K LIEJIOMY PsAly pa3HOHAPABICHHBIX TEHACHIINI: OT MPUHATUSA
W MHTETpalyd, N0 pOCTa HETEPIUMOCTH W BO3pPACTaHUS PUCKOB COIMOKYJIBTYPHOU
KOH(MIUKTHOCTH.  COIMOKYIBTYpHOE  COAEpKaHUE  B3aUMOACHCTBHUS  WACHTUYHOCTEH
MOJIOZICKH 3aKIIIOYAeTCsI B TJIYOMHHOM KYJIBTYPHO-MHUPOBO33PEHYECKOM MPOTUBOPEUHH
MeXIy (OpPMHUPYIOIIMMHUCS COBPEMEHHBIMH TOCTPAAUIIMOHAINCTCKUMUA  OCHOBAaHUSIMU
UJIEHTUYHOCTU M TPAJAUIMOHATUCTCKUMH OCHOBAMH MaKpOTPYIIOBBIX HACHTUYHOCTEH. JlJis
nonudTHUUHON HaceneHus CeBepHoro KaBkasza Oonbllioe 3HAY€HHE WMEET COBMECTHMOCTD
pa3IMYHBIX I[IEHHOCTHO-MHUPOBO33PEHYECKUX CHUCTEM, (opMUpOBaHHME yCTAaHOBOK Ha
MEXHaAIMOHAIBHOE COTJIacHe, TOJIEPAHTHOCTh, B3aUMOJIEHCTBUE U UHTETPALIUIO.

Hns CeBeprnoro KaBkaza 0COOCHHO aKTyallbHOW CTaHOBHUTCS pa3paboTka u
peanu3anus  €IUHOW  CHMBOJUYECKOW  TIOMUTHKH, CIIOCOOHOW  WHTETPUPOBATH B
001IIeHaIIMOHATILHBIN KOHTEKCT KYJIbTYPHBIE CUMBOJIBI STHOTEPPUTOPHAIBHBIX COOOIIECTB U
CONMM3HUTH PaCcXOJAIINecs MHTEPIpPETAlMd UCTOPUU U HcTopuyeckoi mamsaTtu. KynupoBanue
STHOTIOIUTUYECKUX KOH(JIMKTOB, KypC Ha JCTIOJUTU3AIMIO STHUYHOCTH CTAHOBUTCS OJTHUM
U3 TPUOPUTETOB YIMpPaBICHHsS MOIUITHHYHBIMH cooOIecTBaMH. B monrocpodHoit
MEePCIEKTUBE TIEPEBOJT «KOH(MIWKTA WACHTHYHOCTEH» B <«IUMAJIOT HJICHTUYHOCTEI
HEBO3MOXKEH 0e3 oOpalleHus K IIEHHOCTHOMY aclekTy mpoOnembl. Hapsgy c yuetom
CUMBOJIMYECKUX TPEeOOBAHUMN, ApTUKYIUPYEMBIX MPOTHBOCTOSIIIIUMH CTOPOHAMHU 110/ (hirarom
«OOpBOBI 32 WACHTUYHOCTHY», MOMJEPKKH SI3BIKOB ITHHYECKUX MEHBIIUHCTB, HE0OXoIuMma
pa3paboTKa ¥ MOCJeA0BaTeNIbHAs peaan3anus nporpamm B cdepe KyIbTypsl U 00pa3oBaHMUs,
HAIPaBIEHHBIX HAa POPMHUPOBAHUE U YKPETIIEHHE 00BEIUHSIOIMINX HAPPATUBOB.
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Annomauus

B cmamve paccmampusaemcs KOHGOpMUISM U  HOHKOHQOPMUZM MOJOOEH U 8
COBPDEMEHHbIX ~ POCCULICKUX — YCNOBUSX,  (OpMbL €20  NpPOSIGIeHUs. 8  PA3IUUHBIX
UHCMUMYYUOHAILHBIX Cpedax, a makxce akmopul, 6uuawue Ha KOHPOPMHOCHb
monooedcu. IIposeden ananus GRUSHUSL PAZTUYHBIX UHCIMUMYMOS8 SPANCOAHCKO20 Y4aACTuUs Ha
cmeneHb nposieIeHUss HOHKOHMOPMUIMA MON00eNHCU U e20 mpaHcgopmayuu 8 opyeue hopmol
noeeoeHusl.

Coyuanvro-norumuueckue NOMpeOHOCU MOJOO0EHCU CMPEMUMENbHO MEeHAIOMCS,
mpancgopmupys u gopmul pabomsi ¢ 3moul kamezopuel yxcumenei. B onudicatiwee epems
cghepy 20cy0apcmeenHol MOI00ENHCHOU NOIUMUKU 0dcudaem Ooabuas mpanc@opmayus ¢
yuemom psaoa Hosayuil, cqhopMUpOBaHHbIX 8 CEA3U ¢ NpuHamuem gedepanvHozo sakona «O
MmonooexcHou norumuke 8 Poccutickou @edepayuuy. HemanosasxicHyio pons uepaem nozuyus
MONOOBIX JH00ell N0 OMHOWEHUIO He MOJIbKO K 20Cy0apcmey u Noaumuke, HO U K
00WeCmMBeHHbLIM YCMOAM U YEHHOCHAM. Bbloop medncdy noouunHenuem MHEeHUI0 OONbUUHCIEA
(NOTHOMY NPUHAMUIO 0OWECMBEHHBIX YEHHOCMel) U OMCMAUBAHUIO C80EU MOYKU 3PEHUS,
c80e20 nymu, Gopmamos npedcmasiienus ceoell No3uyuu cmoum 6ce Ooiee 0Cmpo cpeou
Monooexcu.

B cmamwe paccmampusaiomcs  pasiuunvie N00X00bl  Onpedesienus  NOHAMULL
KOH@POPpMU3M U HOHKOH@DOPMUZM C YUEMOM AKMYAlbHO20 COCMOSHUSA PA36UMUsL YCIMAHOBOK
MOnoOedCcU, a makdce @Gopmamsvl U MEXAHUBMbL BO3MOICHO2O GIUSAHUSL HA Nepexoo
HOHKOHGhopmusma 6 Opyeue, 0Oollee «MsAcKUEY» NPOSAGIEHUS YUACMUS MOJOOEH U 8
00ulecmeeHHo-noIUmMuUYeckoll sHcusHu cmpauwvl. Ocodyo poib 8 makom nepexooe 3aHUMAarom
UHCIMUMYYUTUZUPOBAHHBIE (HOPMBL 2PAHCOAHCKO20 yuacmusi Monodexcu. Cpedu maxux ¢hopm,
Komopule 8 Oobuiell cmenenu 8030elUCmEYIOm HA MOL00EdNCh, A8MOp 6blOesem Yemvlpe
KpYNHble 2pYnnbl UHCTMUMYYULL: MOLOOENHCHble HeKOMMepyecKue opeanuzayuu 6 ¢Gopme
00UeCNBEHHbIX — OP2AHU3AYUL,  MOJIOOEJNCHbIe  00beOUHeHUsl,  OP2aHbl  MOJIOOEHCHO20
CaMOynpasnenus; cosewjamenbuble CMPYKMypovl, CHOPMUPOBAHHBIE OpP2AHAMU  B1ACMU,
opeanamu no pabome ¢ MONOOEINHCHIO PA3IUYHO20 YPOBHA. B kaosicootl uz smux gopm
MOI00€Ch NO-PA3ZHOMY NpOsEIsiem 80l KOHGopmHocmy., Hexomopwie, kax monoledxicHbie
napiameHmsl U NPABUMENbCMEA, 8 MAKCUMAILHOU Cmenenu hopmupyiom KOHGOpMUcmcekoe
socnpuamue OeucmeumenbHOCmu, 6 MO 6peMs KAK 6 HEeKOMMEPUECKUX OpeaHu3ayusx
ONpeOeneHHbIX  HANpasieHull  OesimelbHOCmU — maKoe  GIUSHUe  NPpAKMuyecku  He
NPOCAEAHCUBACTNCSL.
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Boesneuenue monooeorcu 6 UHCMUmMyYyyuoHdalbHble d)Oprl epaofcdanacoeo ywacmus
no360Jsem, ¢ 0OHOU CMOPOHbL, MOJLOOEHCU NPOABISAMb CE0I0 KOHHOPMHOCMb, a ¢ Opyeou -
Peanu308vl8ams NOMpPeOHOCMb 8 USMEHEeHUU CYWecmeayiouje2o nopsaoxka. Aemop npuxooum x
6b1600Y, UMO HOHKOHQOPMUIM MON0OeNHCU 3asucum om @Gopmbl U YCMAHOBOK MOS0
uHcmumyma zpa.?fcdaHCKoeo ywacmus, 6 KOomopom MOJI00€EIHCH ocywecmeiiient C60I0
aeﬂmeﬂbHOCWZb, a makoice poau 6 Inmom  UuUHcmumyme. ﬂﬂ}l GIUAHUA HA CmenerHsb
HOHKOHQbOpMuBMa Heobxo0uMo eblcmpausaniob e3aumooeticmeue C UHCmumymamu
MOJIOOEINCHO20 ydacmusi u ux COyuarbHviMu U NOJAUMUYECKUMU YCMAHOBOK.

KiaroueBble ci1oBa: HOHKOH(bOpMI/ISM, MOJIOACKDb, UHCTUTYT I'pakKAaHCKOro y4acTus,
KOH(popMHU3M

Abstract

The article examines the conformism and nonconformism of youth in modern Russian
conditions, the forms of its manifestation in various institutional environments, as well as
factors affecting the conformity of youth. The analysis of the influence of various institutions
of civic participation on the degree of manifestation of youth nonconformism and its
transformation into other forms of behavior is carried out.

Social and political requirements of youth are changing rapidly, at the same time
transforming methods of work with this group of citizens. In the near future great
transformation is anticipated in the field of state youth policy due to a number of innovations
formed in the context of implementation of Federal Law "On youth policy in the Russian
Federation”. Position of young people towards not only state and politics, but social
foundations and values also plays by no means unimportant role here. The youth is more and
more faced with the choice between submission to major opinion (complete acceptance of
social values) and insistence on one's own point of view, one's own way, formats for
representation of one's position.

The article considers different approaches to define conformism and nonconformism
terms with due account for current status of youth attitude development, as well as formats
and mechanisms of influence that will potentially allow to transfer nonconformism into other,
more gentle manifestations of youth participation in the social and political life of the
country. The institutionalized forms of youth public participation play a major role in such
transformation. Among the forms that to a greater degree exert influence on the youth author
distinguishes four large groups of institutions: youth non-profit organizations in form of
social organizations; youth associations; youth public authorities; consultative entities
formed by the government authorities, and authorities for youth outreach of different tiers. In
all these forms, the youth demonstrate its conformity differently. Some forms, such as youth
parliaments and governments form conformist perception of reality to the fullest extent, while
in non-profit organizations of certain directions of activities such influence is scarcely
demonstrated.

Youth engagement in institutionalized forms of public participation allows the youth,
on the one hand, to demonstrate its conformity, and, on the other hand, to satisfy the need in
alteration of the existing order. The author arrives at conclusion that youth nonconformism
varies depending on forms and attitude of the institute for public participation where the
youth carry out its activities, as well as on its role in such institute. To influence the degree of
nonconformism it is essential to organize interaction with institutes of youth participation and
their social and political attitude.

Key words: nonconformism, youth, public participation institute, conformism

Beenenune

ConuanbHO-TIOJUTHYECKHE MOTPEOHOCTH MOJIOJIEKH CTPEMHUTENIBHO MEHSIOTCS,
Tpanchopmupyst U GopMbl pabOThI, MyCTh U HE TAaK aKTUBHO, KaK TOro TpeOyeT Bpems U
cutyauus. OueBHIHO, 4TO B Oirpkaiiiiee BpeMsi cdepy rocyJapCTBEHHON MOJOJEKHON
NOJUTUKA OXUJaeT Oousblias TpaHchopMalus, Kak, BO3MOXKHO, M BOOOIIE I0JXO0J0B
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rocyaapcTBa B paboTe ¢ 3Toil Kareropuei xureneid. [lelicTByromas napaaurma — IpOeKTHBIH
nmoaxonA, cuctemMa (popymMOB M OTACIBHBIX Meponpusthii mpu cinabom pazsutuu HKO nu
MOJIOJIS)KHOTO CaMOYIIPaBIIEHUs, OTCYTCTBHE HHQPACTPYKTYpHl (OCOOCHHO Ha MECTHOM
YpOBHE) — HE JEMOHCTpUpPyeT CBOI0O 3(¢exkTuBHOCTb. IIpu coxpaHeHMH Takux
MHCTUTYLHMOHANBHBIX (hopM TpeOyercss MpUMEHEHHE MPUHIMINAIBHO HOBBIX KOHCTPYKTOB,
U/IC0JIOTUH B3aUMOJAEHUCTBUS C HUMH, a, BO3MOXKHO, U (JOPMHUPOBAHUE HOBBIX MHCTUTYLIMH.

B »3TOM acnexkre HEMalOBa)XHYK pOJb HWIPaeT IO3ULHUSA MOJOJBIX JIOAECH IO
OTHOILEHHIO HE TOJbKO K TOCYAApPCTBY U IOJMTHUKE, HO U K OOLIECTBEHHBIM YCTOSM U
[EHHOCTSIM B 1eJoM. BpIOOp MeXAy NOAYMHEHHEM MHEHHIO OOJBIIMHCTBA (TIOJHOMY
IPUHATHIO OOIIECTBEHHBIX LIEHHOCTEH) U OTCTAaMBaHMIO CBOEH TOYKHU 3pPEHHUS, CBOErO IYTH,
(dopmMaToB mpencTaBICHHUs CBOCH MO3UIIUN CTOUT Bce 0oJjiee OCTPO cperu MOIoAexkH. Pedb B
JAHHOM ClIy4ae He O KOH(IIMKTE «OTLOB M JeTeil», a ropaszgo Oosiee MIUPOKOH Teme
COOTBETCTBUS OOLIECTBEHHBIX LIEHHOCTEW 0)KMJIaHUSAM MOJIOJIEKHU U KaK CJIEICTBUE CO3AAHUIO
ycinoBUH a1 Oojiee MHTEHCUBHOW OOIIECTBEHHOM TpaHchopmauuu. Bcee Oosiee BakHOE
3HaYeHHE MPUOOpETaeT pPACCMOTPEHUE TIOHATHH KOH(OpPMU3MAa U HOHKOH(POpPMH3MA
POCCUICKON MOJIOJEXKH.

B 3apy0OexxHOil M OTEYECTBEHHOH JHTEpaType MJOCTATOYHO MHOTO HAayYHBIX
MaTepUajoB 10 JAaHHOMY BOINPOCY, OJHAKO HE TaK MHOIO aKTyaJbHBIX MCCIEIOBAaHUMN
paccMaTpUBaOT BIUSHUE MOJIOACKHBIX HHCTUTYIMI Ha NPOSBICHHE HOHKOH(pOpMH3MA
MOJIOZIEHKHU.

Kondopmusm 1 HOHKOH(POPMHU3M COBPEMEHHOM MOJIOICKU

[Tponiecc mocTosTHHOM TpaHCGOpMALUU OOLIECTBEHHBIX IIEHHOCTEH M YCTOEB O]
BIMSIHUEM TOTAJIbHON IU(poBU3aIMK, Trinodanu3anud (Kak JKOHOMHYECKOH, TaK u
COLMAJIbHOM), 3HAYMTEIbHO BBIPOCIIETO OOBeMa NOTpelisieMol MHpOpMaLUu M MHOTHE
npyrue (GaKTophl MPUBEIN K TOMY, YTO TPYAHO OLIEHUTh KAaKOE MOBEJCHNE MOKHO OTHECTH K
KOH(popMHOMY. Psi uccnenoBareneil cunTaroT, 4TO MaccoBast KyJIbTypa, OAYUHSIIOMAs cede
mup, MomHoe BiusHue CMU n MHTepHera BeayT K CTaHIapTU3alMM U KOHCEpBAaTU3MY B
meinuiennu U noeaeHuu [1. C. 105], To ecTh MOBBIIAIOT CTeNeHb KoHpopMHOCTU. Jpyrue
OTIPENeNAIOT KOH(POPMH3M KaK <«IIPUCIOCOOJICHYECTBO», a (aKTOpaMH, BIHSIONIMMH Ha
CTeNeHb KOH(GOPMHOCTH, BBIIEISIOT MEHEE Pa3BUTBIM WHTEIUIEKT, Oojee HU3KHI ypOBEHb
Pa3BUTHS CaMOCO3HAHUSI M Ipyrue 00CToATeNbCcTBa moqo0Horo Toska [2. C. 238, 241]. Takxke
€CTb MHEHHE, YTO KOH(OPMHU3M — 3TO U3MEHEHHE MOBEJICHUS WU YOS KIEeHUH MHAMBHIA B
pe3ynbTare JaBiIeHUs TPYIIbI, KOTOpOoe MposBIsSeTcs B (opMe YCTYMUUMBOCTH U B (dopMme
onobpenus [3. C. 432].

[Icuxonoruueckuil ciaoBaphb OIpeaensieT KOHPOPMHOCTh Kak IpOLEecC H3MEHEHUs
aTTUTIONOB, MHEHUH, BOCIIPUATHS, NTOBEACHNUSI UHAMBHIA B CTOPOHY COIJIACHS C TPYIIION B
OTBET Ha peaJlbHOE WM BOOOpakaeMoe TpYNIIOBOE JaBJIEHUE B CHUTYallUsX, KOI/a HET
npsMoro TpedoBaHus cornamarhes ¢ rpynmnoi [4. C. 216]. Ilpu 3ToM KOHGOPMOCTH 3a4acTyro
ynoTpeOasieTcss CHHOHMMHMYHO C KOH(MOPMHU3MOM - Pa3HOBUAHOCTBIO COLMAIBHOIO
BO3/ICUCTBUS, Pe3yIbTaTOM KOTOPOIO SIBJISETCS MOKa3HOE MOJYMHEHHE BOJIM OOJBIIMHCTBA
[5. C. 116].

WNunuBuayanu3anus MOJIOJEKHU TNPUBOJUT K (HOPMUPOBAHHMIO TPYHI KU3HEHHBIX
Henel, KOTOpble ONpEAENsIOT HUCKIIOYUTENIBbHO JIMYHbIE IOTPEOHOCTH 4YelloBeka 0e3
CEpbE3HOr0 y4yeTa MAacCOBBIX HOPM M LeHHocTed. OJHAaKO B 3TOM AaCIEKTE MOYKHO
KOHCTaTHpPOBaTh JHILIb pacCIIUPEHHE paMOK KOH(GOPMHOTO IMOBEACHHUS M H3MEHEHHUS €ro
COJIEpKaHU.

MoxHO nM cKa3aTb, 4YTO KOH(GOPMHU3M WJIH HOHKOHGOPMHU3M — 3TO SIBJICHUE
MOJIOKHUTEIBbHOE MM OTpuliaTenbHoe? Jlas oTBeTa Ha 3TOT BONPOC HEOOXOAMMO YUYHUTHIBATH
MHOTHE (DaKTOPBI, U JaXKe MPU TAKOM PACCMOTPEHHH HEBO3MOXHO J1aTh OJHO3HAYHBIA OTBET.
Jlis cymiecTBOBaHUS M pa3BUTHs OOIECTBAa HEBO3MOXKHO OTCYTCTBHE OJHHX 0€3 Ipyrux.
Kondopmuctel SBISIOTCS HOCHUTENSIMH  OOIIECTBEHHBIX IIEHHOCTEH U MepelalT HX
CJICAYIOIIMM IOKOJICHUSIM, & HOHKOH(OPMHCTHI MO3BOJISIIOT OOHOBIATH M MOAEPHU3UPOBATH
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CaMH O3TH ILEHHOCTH. MOXHO TPOBECTH Mapajuiellb ¢ KOHIEHIMEeH HEOOXOIUMOCTH s
oOmrecTBa JE€BUAHTOB D. DPUKCOHA, KOTOPHIA CUYHTANI, YTO MMEHHO JIEBHAHTHI ITOMOTAIOT
MOHSATh U COXPAHHUTH OOILIECTBEHHbIE HOPMBbI. be3 JeBHAaHTHOrO MOBEIEHUS] HEBO3MOMXKHO
ObLI0 OBl BOOOIIE YCTAaHOBHUTD, YTO SIBIISIETCSI HOPMOU MOBeAeHUs, a uTo HeT. KoHdopmuswm,
KaK M JI€BUALIMSI, TIPOSIBISIIOTCA COBEPILEHHO MO-Pa3HOMY, U JIaK€ OJIMH U TOT K€ YEJIOBEK
IIPU PA3IMYHBIX 00CTOSATENHCTBAX MOXKET 3aHUMATh Pa3IMYHbIC POJIU U MIEPEXOJIUThH U3 OJHOMI
B JIpyryto. Bce 3T0 nuiib MOATBEPIKIAET, YTO KAXK/bIM YEJIOBEK B OMPEIEICHHBIX JIOKATbHBIX
(OBITOBBIX) OOCTOSITEILCTBAX MOXKET BBICTYIATh M KaK KOH(POPMHUCT, U KaK HOHKOH(OPMHCT,
OJIHAKO TI0 OTHOIICHHUIO K KITIOYCBBIM HAMPABICHUSM Pa3BUTHS OOIIECTBA MO3UIUS BCE-TAKU
dbopMupyeTcs U 1oj BO3IeHCTBUEM CHIOMUHYTHBIX (DaKTOPOB OCTAETCS HEM3MEHHOM.

brnaronaps koHpopMuU3My Halie 00IIECTBO HOCUT YIOPSIOYCHHBIN XapakTep, TaK KaK
B IIpollecce COIMaIM3allMi TO0J] BO3JCHCTBHEM oOmiecTBa y uenoBeka (hopMHpYyrOTCs
NpaBUJIbHBIE B3IIISABI, KOTOPbIE OyIyT eMy HEOOXOAUMBI JUIS KU3HU B JaHHOM oO1iecTse [6.
C. 281]. Kak B m000M TOCyaapcTBe €CTh MPAaBSIIUKA KJIACC U OMIO3UIIUSA, TaK U B 00IIECTBE
JOJKHBI OBITh KOH(MOPMHUCTBI W HOHKOH(POPMHUCTBI, KOTOPBIC B3aUMOJOTOIHSIOT H
YpaBHOBEUIMBAIOT JApYyr JApyra, oOoramiasi, TakuM o00pa3oM, U COBEpIICHCTBYS cCaMH
obmectBeHHble OTHOIICHUS. C yBEpEeHHOCTbIO MOXHO CKa3aTh, 4TO TaM, TJieé €CTb
KOH(OPMHUCTHI, 00s513aTENbHO OYAYT U HOHKOH(GOPMUCTHL. I MMEHHO BTOPBIX OOJIBIIE BCETO
Cpend MOJIOEKH, KOTOpash HaXOJUTCS Ha CTaAud COIHAIM3AIMU U TATOTEET K
KOPPEKTUPOBKE OOIIECTBEHHBIX IeHHOCTEH. OCOOEHHO SBHO ATO MPOSIBISIETCA B CTPEMIICHUU
MOJIOJICKH Y4YacTBOBATh B CYOKYJIbTypax, ABMKCHUSX W OpraHu3alusix, KOTOpPbIE HIYT
Bpa3pe3 C OOIIECTBEHHOW MO3MIMEH, BOOOIIE B OIMIMO3UIMOHHON JeATeIbHOCTU (eciu
BOCTIPUHUMATH TOCYAPCTBO KaK MPEJICTaBUTEIh HHTEPECOB OOIIECTBA).

Cam mo cebe HOHKOH()OPMH3M HE HMEET YCTOWYMBOM CBSI3U C MPOTECTHBHIMHU
HAaCTPOCHUSIMHU - HANPUMEP, OH MOXKET BBIPAXKATHCA 4Yepe3 JEMOHCTPAIMIO CTHJIS, OJIHAKO
HOHKOH(OPMHUCTCKHE  CTyJEHYECKHE LIEHHOCTH COCTaBISIOT OCHOBY  COIIMAJIbHOM
UJEHTUYHOCTHU, CJIEI0BATENBHO, TaK WM MHAYe OTpakatoTcs Ha noseaeHuu [7. C. 282], B Tom
Yucie ¢ TOJUTUYECKOM TOBEICHHWU. B 93TOM HampaBieHHHM BaXHEWIIass poyib Yy
c(hOpMUPOBAHHBIX MHCTUTYTOB TPAXIAHCKOTO ydacTus. IMEHHO OT TOrO HACKOJBKO OHHU
¢ dexTBHO pPabOTAIOT, UIMPOKO TMPEACTABIEHBI, MpPENIaraloT akTyalbHbIE METOJbI
KOMMYHUKAI[UU, 3aBUCAT B KOHEYHOM CYETE TIOBEJICHUECKHE TO3UIIMU MOJIOJCHKH.
OO6mepoccuiickie TEHACHIIMH JEMOHCTPUPYIOT OTCYTCTBHE KAY€CTBEHHONW U CHCTEMHOM
paboTHl B 3TOM HAMpPaBJICHUH, OJTHAKO PETHOHAIIbHBIC MMPAKTUKHU KpaitHe u(depeHIInpPOBaHbI
- OT TIOJTHOTO OTCYTCTBHSI JOJKHON pabOThI C MOJIOACKBIO, 10 d()PPEKTUBHBIX U MACCOBBIX
dbopm.

DopMbI MPOSIBIICHUS HOHKOH(OpMHU3Ma MOJIOJICKH B pa3IMYHBIX
WHCTUTYITUOHATBHBIX Cpeaax

[Ton HOHKOH(OPMHU3MOM TMOHUMAETCSI HETIPUSTHE CYIIECTBYIOIIETO MOPSIKA BeEIleH,
[IEHHOCTEHN, HOpM, 3aKOHOB WK Tpaauimii [8. C. 162], TOTOBHOCTh, HECMOTpPSI HU Ha KakKue
00CTOSITENHCTBA, ACHCTBOBATH BOIIPEKU MHEHUIO U MO3UIIUHU MTPEBAUPYIONIETO OONBITHHCTBA
COOOIIECTBA, OTCTAUBATh MPSIMO MPOTUBOIOIOXKHYIO Touky 3peHus [9. C. 49]. Bce 310 siBHO
JIEMOHCTPHUPYET HALIEIEHHOCTh 3TOTO SIBJIEHHS B NEPBYIO OYEpeIb Ha MOJIOJIOE MOKOJIEHHE.
XOoTsl JajJeKko He BCerja W HE BO BCEX OOCTOSTENHCTBAX MOJIOACKH MPOSBISIET TaKOE
noBeneHue. Hampumep, dem Gosbllie MOAPOCTOK 3aMHTEPECOBAH B TPYIIE, TeM OoJblie OH
Oyner nmposBiATh KoHGopMmHOe moeaenue [10. C. 123] u Hao6opot. [loxoxee oTHOMICHHE
JEMOHCTPUPYET M MOJIOACKb, NMPUHUMAIOIIAS YYacTUE B JEATEIBHOCTH HEKOMMEPUECKUX
OpraHu3alii, a eme B OOJbINeH CTENeHW OpPraHOB MOJIOACKHOTO camMoyIpaBieHus. B
JAHHOM cITyyae He CTOMUT BOIIPOC CHIIOBOTO Mepexoa HOHKOH(opMMU3Ma B KOH(POPMH3M, UTO
HE TIPEACTABISIETCS BO3MOXKHBIM, a CKOpEe OpPraHWYHBIA IMEepexo]l W3 OJHOTO (DakTOopa B
JIpYyroil ¢ B3aMMHBIM COLMATIBHBIM oOOoramieHuneM. HoHkoHopMHU3M MONOAECKH B JIIOOOM
cllydae HWMEET TEHACHIIMIO CHIDKAThCS IO Mepe B3pocieHus (MO0 TMEepexXOoAauTh B HWHBIC
dbopMBbI), OAHAKO JII CaMOTO OOINEeCTBa MPEACTABISAETCS IIEHHBIM Pa3BUBATHCSA, a 3HAYUT
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OpUHUMATh HOBBIE (DOPMBI OOIECTBEHHBIX OTHOIIEHUH, YTO M CIIOCOOHA MPEIIOKUTH
MOJIOJIEXKb.

B cBoMX mposiBIEHUSX HOHKOH(POPMH3M CXOX C PEAKTUBHBIM COIPOTHBICHUEM -
KOrjla B OTBET Ha TMOIBITKY OrpaHWYeHHs CBOOOABI BbHIOOpa HWHAMBHAA OH IOCTYHAET
IIPOTUBOINOJIOXKHO TOMY, yero oT Hero xayT [11. C. 280]. DToT mpuHUMII B SBHOM BUJIE
MPOSIBIISICTCS Y MOJOASKHU. YeM OoJiblile OrpaHUYMUBAIOT IPOCTPAHCTBO JJISi CAMOBBIPAXKEHUS
B pPa3MYHBIX 0O0NacTsAX (TBOPYECTBO, HAyKa, IMOJUTHKA M MPOYHE), BO3MOXKHOCTH
NPOJBMKEHHUSI TIO0 KapbepHOW JIECTHHUIIE, YEM CHJIbHEE pPa3MbIBAlOTCS IMEPCHEKTUBBI
OKUJAEMOH KApTUHBl YCIEUIHOW JKU3HU, TEM CUJIbHEE MOJOJbIE JIOAU IBITAIOTCS
MPOTUBOCTOSATH CIIOKUBILIEMYCS MOPSIKY M cPOPMUPOBATH HOBBIE LIEHHOCTH, OTBEUYAIOLINE
ux 3amnpocaM. MccnenoBaTeny MOJYEPKUBAIOT, YTO HOHKOH(OPMHU3M KaK (PEHOMEH M THII
COLIMAJILHOTO  TOBEACHHUS  CTPYKTYPUpPYETCsl  JBYMS ~ IPHUHIMIIAMU:  OTPULIAHUEM
JOMMHUPYIOIIEH  IICHHOCTHO-HOPMATHBHOM  CHCTEMbl  (JECTpYKTHUBHasi  CTOpOHA
HOHKOH(OPMHON JESATeNbHOCTH) W YTBEPXKIECHHUEM €€ allbTepPHATUBBI (KOHCTPYKTHBHAS
cropona) [12. C. 70]. OnHako He BCeria MOJIOJEKb MOXET MPEUIOKUTh aAJICKBATHYIO
aNbTEPHATHUBHYIO MOJIENb, @ CKOpPEe HE TOHUMAET KaKuM 00pa3oM HEOOXOIMMO 3TO JieiaTh U
B Kakux ¢opmax BBIpaxaTb cBOe MHeHHE. Hambonee IOCTYymHBIM TpEACTaBISETCS
WHCTPYMEHT BO3/ICHCTBUS HAa TOCYAAPCTBO Yepe3 ydyacTue B paboTe KaKk MHCTUTYIIMOHATBHBIX
dopM B3aUMOAEWUCTBUS MOJIOAEKHU, TaK U 4Yepe3 pasinyHble (OpPMbI IPOTECTa, YTO
00yCIIOBJICHO CAMHUMH MOTHUBAaMU y4acTHsI MOJIOJICKU B TAKOH J€ATEILHOCTH.

HonkoMpopMu3M MOXHO CBsI3aThb C YPOBHEM MPOTECTHBIX HACTPOSHHUH MOJIOACKH
KaK KpaifHel (opmoll BeIpaXKEHHS HECOTJIacHsl C CYIIECTBYIOUIMMH mopsiakamu. Omnpochl
CpeIu MOJOJSKHOM ayAMTOPUM IOKAa3bIBAlOT, YTO OTCYTCTBUE INOHHUMAaHUS MEPCHEKTUB U
MeXaHU3MOB J(P(PEKTUBHON KOMMYHUKAIIMM C BIJIACTBIO BEIET K POCTY MPOTECTHBIX
HacTpoeHuit cpeau monoaexu. C 2017 mo 2019 rox 3toT nokazarens Bbipoc Ha 8% (¢ 15 1o
23%) [13. C. 27]. To ecTb Ii1aBHas momexa JUisg y4eTa MHEHUS MOJIOJICKU U TIOHUMAHUS €€
nOTPeOHOCTEH CO CTOPOHBI TOCYJAPCTBA — OTCYTCTBUE JOCTYIHBIX U 3()(PEKTUBHBIX KaHAJIOB
KoMMyHuKauu. Kakercs, uro sTa mpobiieMa JOCTATOYHO IPOCTO pEIIaeTcs, OIHAKO
JIeiCTBEHHBIE MEXaHU3Mbl HUKAaK HE MOTYT c(opMupoBaThCs, TpeOys Mmoadac JOCTaTOYHO
cepbe3HOM TpaHcPopMaluu HE TOJBKO cdepbl pabOThl € MOJOJEXKbIO, HO M BEKTOpa
KOMMYHHUKAIIMM TOCYJapcTBa C IpakJaHaMHM B LEJIOM. DJEMEHTaMM 3TOH CUCTEMBI MOTYT
BBICTYIIUTh ~ MHCTUTYLHOHANbHBIE  (OPMBI  MOJIOJEKHOTO  y4acTHs, TaKuUe  Kak
HEKOMMEpPUYECKHE OpraHu3aldd M OpraHbl MOJIOAEKHOTO caMoympaBieHus. llepBbie
MOJIB3YIOTCSL JAOCTAaTOYHO HIMPOKOM TOCYJAapCTBEHHOW MOMIEPKKOM NpPU 3TOM, JAIEKO HE
BCErja JIEMOHCTPUPYSd KOH(POPMHOCTh M pEalbHO aKTHUBHYIO JI€ATEIbHOCTh, BTOpPbHIE
JIOCTAaTOYHO ¢1a00 Pa3BUTHl C TEHJICHLMEH CHIDKEHUS CTENEeHM BIMSHUS, OXBaTa U
HNOJJIEP’KKU CO CTOPOHBI TOCYapcTBa U CaMOM MOJIOJEXH, TaK KaKk B OOJIBIIMHCTBE CBOEM
HEepecTaal pelarb Te BOMPOCHI, KOTOPbIE MOJOJEKb JKIAET OT HUX (IpeXJ]e BCEro, peub O
KapbEPHBIX TPAEKTOPHSIX, BO3MOXKHOCTU OBICTPEN M KaueCTBEHHEE I0JIy4aTh OIBIT paboThl B
COOTBETCTBYIOLUX CTPYKTYpPax U T.IL.).

Jlannsle ¢enepaibHOro CTaTUCTHUECKOTO HAOMIOAEHUS B cdepe rocynapCTBEHHOU
MoJtoiekHOW noauTHKY B 2019 roay nokassiBaroT, 4TO MOANUCYMKAMU B COLIMAIBHBIX CETAX
AaKKayHTOB OpraHOB 0 paboTe C MOJIOEKbIO CyOBEKTOB UyTh Oojiee 2,7 MIJIH. YelOBEK, a
ounmanbHple calfThl 3a Tojx mpocMorpenu Oonee 83,9 muH. pa3. Cymma pacxoloB Ha
nH(pOpMallMOHHOE OCBellleHne coctapiseT Oonee 80 MuH. pyOinedl B roj. YuuThiBas
KOJINYECTBO MOJMUCYUKOB U MPOCMOTPOB y MOMYJISPHBIX CPEAU MOJOIEKHU OJI0repoB, Takue
MOKa3aTelu BBITISAAT Oojiee YyeM CKpPOMHO, TeM 0Oojiee MpH TakoM O0bEME BBIIEISIEMBIX
CPEJCTB U KOJINYECTBE 3a/1€HCTBOBAHHBIX COTPYAHHUKOB.

B oTBeT Ha JaHHBIE BHI30BHI 3aKOHOJATEIU MTPEYCMOTPENH B TPUHITOM B KoHIE 2020
roga ¢enepanbHoM 3akoHe «O MomonexHoW monutuke B Poccuiickoit ®Denepariuu»
oTHeNbHYI0 cTaThio «MHpopManroHHOe o0ecrieueHne pean3aluyd MOJIOASKHON MOJIUTUKI,
B KOTOPOH 3aKpENWIM psl MEXAHW3MOB, MOBBIIAIONINX AaKTUBHOCTD JESATEIBHOCTH OPraHOB
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no paboTe C MOJOJEKBIO HAa PA3IMYHOM YPOBHE B HH(OPMAIIMOHHOM IPOCTPAHCTBE.
3akperuieHO B 3akoHE H  (YHKIMOHUpOBaHWE  (emepanbHOW  TOCYAapCTBEHHOU
ABTOMATH3UPOBAHHOM HMH(POPMALMOHHOM cHCTEMBI. PaccuuThiBaTh Ha KapAWHAIbHBIC
MEPEMEHBI B CBA3H C O(POPMIICHHEM TaKUX YCTAaHOBOK HE CTOUT, OJHAKO 3TO (GopMHUpYeT a3y
JUISL TabHEUIIETO Pa3BUTHUS MOJAOOHBIX CUCTEM U IMOBBIIICHUS! YPOBHS WH(OPMUPOBAHHOCTH
MOJIOIGKH O pealu3aly MporpaMM M TPOEKTOB s Hee. VIMeHHO HU3Kas
UH(POPMHUPOBAHHOCT SIBIISIETCS. OJHOW M3 NPUYMH OTPAHUYEHHOTO Y4YacTHUsS MOJIOJCKU B
peaM3anuu TeX MporpaMm, KOTOpbIe AJis Hee MPEayCMOTPEHBI.

Bnusitor Ha cTeneHb KOH(GOPMHOCTH MOJOACKH W IMPOUCXOAALINE B OOIIECTBE
Tpancopmanuu. Yem AUHAMHUYHEE JEMOKpaTHYecKhe MpeoOpa3oBaHUsS B OOIIECTBE, TEM
OoJbIlIe UHIMBHUIOB — HOCHTENEH HOHKOH(popMucTcKoro co3Hanus [14. C. 19]. ImenHo sta
YyepTa U MOXKET 00eCTeYuTh ycIeX JIF0ObIX MPOUCXOAAIUX MpeoOpa3oBaHuil B 00IIIECTBEHHO-
NOJIMTUYECKON KU3HU. Ba)KHO JMIIb BOBJIEYb MOJIOAEXKD B 3TY JEATEIBHOCTh U CO3/1aTh
yCIIOBUSL ISl MAaKCHMaJbHOTO y4eTa ee MHEHHsS Ha pa3juuHbIX 3Tanax. Mrposbie (hopMbl
MOKa3aTeJIbHOT0 BKJIFOUCHHS MOJIOEKH B PA3IUYHBIC MPOLIECCH IEMOHCTPUPYIOT 00paTHYIO
PEaKIUIO U HETaTUBHOE BIIOCJIEICTBUU OTHOIICHUE K TPOUCXOISIINM U3MEHEHUSIM.

Psin uccnenoBatenell mpuxoAsaT K BBIBOAY, YTO HOHKOH(OPMHU3M CTYIEHTOB — JIHILb
Mu¢, U060 OH HE pacHpoCTpaHsSeTCs Ha HX Monutudeckoe moseneHue [15. C. 222],
OCHOBBIBAsICh Ha HHU3KOH CTENEHH y4YacTUs MOJIOJIC)KH B OOIIECTBEHHON M MOJUTHYECKON
*u3HU. CJO0XKHO COTJIACUTBCS C Takoil mo3unuel. Bo-mepBbIX, M3BECTHO, YTO MOJOIEKb
IPOSBISET AJIEKTOPAIbHYIO IACCUBHOCTh B IEPBYIO OYEpPEb H3-32 OTCYTCTBHSI BUICHUS
pealbHOTO BIMSHUS HAa TOJUTHYECKYIO IMOBECTKY, B TOM uucie HOHKOH(opmu3Mma. Bo-
BTOPBIX, MMEHHO CTYyJI€HUYECKasi MOJIOJIE)Kb aKTUBHEE BCErO y4aCTBYET B CYyOKYJIbTYPHOM U
npoTecTHOM JBMkeHHH. [lonuThka wWHTEpecyeT HEOONbIIYI0 MPOCIOWKY MOJIOACHKH.
Cornacno onpocy BIIUOM, nposenennomy B Hosiope 2019 rona 45% mosonexxu B Bo3pacte
14-35 ner untepecyroTcs nonutukoi. [Ipu srom 33% u3 HUX B MAacCUBHOW pOJIU, TO €CTh
npocto HWHPOPMHUPOBAHBI 00 OCHOBHBIX COOBITHSIX, a 9% B 3aWHTEPECOBAHHOW POIU
CBs3aHHOM C ydeboii, miu padotort (5%), u c >xenanueMm chHOPMHUPOBATH MOIUTHUYECKYIO
kapeepy (4%). HccnenoBaHue mokasajlo, YTO MHTEPEC K IIOJIUTUKE CHUXKAETCS IO Mepe
B3pOCJIeHUs U K 35 rojaM yMeHbIIAeTCsl MPAKTUYECKU B J[Ba pas3a, a caMas IMOJUTUYECKU
aKTHBHAs YacTh MOJIOJEKHM HMMEHHO CTapliMe UIKOJBHUKM M CTYJEHTbl. AHaJOTHYHbIE
pe3ynbTaThl TOKa3bIBAlOT M HHbIE HccleAoBaHUs, npoBeneHHble B 2018-2020 ropax
Pa3IUYHBIMU OPTaHU3ALUSIMH.

DakTOpbl KOH(POPMHOCTH MOJTOJEIKH

Moinoznexp, Kak U Ipyrue BO3pacTHbIE KaTErOpUM HACEJEHUs, IPUHUMAET y4yacTue B
paboTe Bcex CYLIECTBYIOIIMX MHCTUTYTOB I'PaXJAaHCKOI'O Y4acTHsl Ha Pa3IMYHOM YPOBHE C
pa3HOll creneHbpl0 akTUBHOCTU. OJIHAKO CTOUT BBIIEIUTH T€ (POPMBI ydacTus, KOTOpbIE
SBJISIIOTCS, C OJHOW CTOPOHBI, HanOojee BOCTPEOOBAHHBIMHM Yy MOJIOAEKH, a C JPYroi -
CO3MAI0T YCJIOBHS Jig Oosiee d(PPEKTUBHON CONMATU3ANMK W CaMOpeaTN3alud MOJIOJIBIX
moziel. B 3TOM OTHOIIEHUU MOKHO BBIJECINUTD YETHIPE KPYIHbIE TPYIIbl MHCTUTYIUN:

1. MOJIOJIEKHbIE HEKOMMEpUYECKHE OpraHu3anuu B (opMe OOIIEeCTBEHHBIX
opraHu3aiuii (Bcex HampaBICHUH JESTEIbHOCTH);

2. MOJIOJIEKHBIE 00beIuHeHusl (Kak Oojee JOKadbHble (OPMBI OpraHU3aALUU
MOJIOJIC’KH, OTYACTH BKIFOUAIOIINE U CyOKYIbTYpHBIE ()OPMBI OpraHU3aIINN );

3. OpraHbl  MOJIOJIEKHOTO  CaMOYIpaBjieHHs (MOJIOAEKHbIE  IapJIaMEHTHI,
NPaBUTENILCTBA, N30MpaTEIbHbIE KOMUCCUH, CTYACHYECKOE U YICHUYECKOe CaMOYIIpaBJIeHHUE,
caMoyTpaBJieHne paboTaOIIeH MOJIOICHKN);

4. COBEIIATENbHBIE CTPYKTYPHI, CHOPMUPOBAHHBIE OpraHaMHu BJIACTH, OpTaHaMU
Mo paboTe C MOJOAEKBIO pa3IUYHOTO YpoBHSA, He oTHocsmmuecs kK HKO wu opranmam
MOJIOJICKHOTO ~ CaMOYMIpPaBJI€HUs] (COBEThI MOJOJBIX YYEHBIX, KOHCYJIbTaTUBHBIE W
KOOpJMHAIIMOHHBIE COBETHI IO JIEJIaM MOJIOJIEKH U T.I1.).
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Kaxnas w3 yka3aHHbIX (GOpM B3aUMOJCUCTBYET C OMNPEACIEHHOW KaTreropueit
Mostofiek U (opmupyer crnektp ¢GopMm pabOThl M MEXaHW3MOB YYacTHS MOJIOJICKH B
peanm3anuu COOCTBEHHBIX KaK COIMAIBHBIX, TaK U MOJUTUYCCKUX, SKOHOMHUYECKUX U APYTUX
norpeOHocTel. Kak mpesicTaBiieHO BhIIIE, MOJOJbIC JIOAM MO-Pa3sHOMY HPOSIBIISIOT CBOIO
KOH()OPMHOCTh HE TOJBKO B Pa3HBIX MHCTUTYIMOHAIBHBIX ()OpMaxX y4acTHsi, HO U B Pa3HBIX
pOJsSIX B paMKax OAHOM W Toil ke ¢opmbl. Mccieays CTPYKTypbl MOJIOIEKHOTO
CaMOyIIpaBJICHUs,, CTOMT OOpaTUTh BHHMAaHHUE HA OJAHY TEHICHIMIO, KOTOpas SBHO
NPOSIBJISICTCS. TPHU  aHAIM3€ BBICTYIUIGHUH PYKOBOJCTBA, HAampUMEpP, MOJIOJEKHBIX
napiaaMeHTOB. AOCOJIOTHO BCe OHM MPOSBISIIOT BBICOKYIO CTENEHb, MO KpalHEeH Mepe,
BHelmHeH koH(opMHocTH. Toke caMoe MPOUCXOAUT U Ha JPYTUX YPOBHSIX M B JIPYTHX
noJo0HBIX (hopMax oOpraHuzalu Mojoiexku. Ilpuyem camo NOHMMaHWE HaNpaBICHUN
KOH(OPMHOCTH TEPEHOCUTCS W3 IEIIOCTHOTO TOHWMAaHHS WACOJIOTUU TOTO HHCTUTYTA,
KOTOPBIi B JIaHHOM CiIy4ae IMpEJCTaBIseT MOJIOJIOW dUelnoBeK. 1o ecTh alCoNroTHas
KOH(OPMHOCTh TMPOSBISIETCS B paMKaX CBOCH TpYIIbI, HO 3TO € MOXET O3Ha4aTh
MPOsIBIICHUE HOHKOH(OpPMH3Ma K YCTOSBIIUMCS OOIIECTBEHHBIM HOpPMaM B IeIOM. Takum
00pa3oM, OJIMH M TOT K€ YEJIOBEK B 3aBHCHUMOCTH OT MHCTHTYTAa CBOETO y4acTHsi M CBOCH
polli B OTOM HMHCTUTYT€ MOXET TMPOSBIATH pa3Hble (GOpMBI KOH(POPMHOTO U
HOHKOH(OPMHCTCKOTO MTOBEICHHS.

ObecrieunTh BAUSHUE Ha (OpPMBI TOBEACHHUS MOJIOJIEKU BO3MOXKHO 4epes3
B3aUMO/ICHCTBHE C MHCTUTYLIMOHATIBHBIMHI (hOpMAMU YYaCTHs MOJIOACKH. B ciydae yuera ux
MO3HIINY, B3aUMOJICHCTBHUS C JIIEPAMU TaKUX CTPYKTYP BO3MOXKHO B 00Jiee KOPOTKHE CPOKU
OCYILECTBIISATh TIEPEXOJ MOJIOJICKUA U3 COCTOSIHUS KpaiHero HOHKOH(POpPMH3Ma B JpyTue
dopMbl Ooiiee CHIEPKAHHOTO OTHONICHHSI K OOIIECTBEHHBIM IICHHOCTSM, BIUIOTH JIO
KoHpopMmmu3Ma. MIMeHHO paboTa ¢ MHCTUTYIMOHAIBHBIMH (hOpMaMH IO3BOJISIET HambOoee
Ka4eCTBEHHO OCYIIECTBHUTH TaKyIO TPaHCHOPMAIIHUIO.

HauGomnbimii KOHGOPMHU3M MPOSBISIFOT CTPYKTYPBI, COOPMUPOBAHHBIC TIPU OpraHax
BJIACTH PA3JIMYHOTO YPOBHSA, TO €CTh OPIraHbl MOJIOJICKHOTO CaMOYIpPAaBICHHS, OCOOEHHO
MOJIOJIC)KHBIC TAapJaMEHThl M TPABUTEIbCTBA, & HAUMCHBUIMA OpraHbl CTYACHYECKOTO
CaMOYyITIpaBJICHHUs BBUIY HAHMOOJBIIEH OTUTU3AIUMHN U KaTaJH3aluy POTECTHBIX HACTPOCHUI
UMEHHO Y 9TOM KaTeropyuu MOJIOICHKH.

BriBoabI

BoBneuenne Monmoiexu B HWHCTHUTYIIMOHAIbHBIE (DOPMBI TPAXKIAHCKOTO y4YacTHs
MIO3BOJISIET, C OJHOW CTOPOHBI, MOJOIEKH TPOSIBISATH CBOIO KOH()OPMHOCTB, a C JPYrou -
peann30BbIBaTh NOTPEOHOCTh B U3MEHEHUH CYIIECTBYIOIIETO nopsaka. To ecTs Takue hopMbl
MOJIOJICKHBIX ~ WHCTHTYTOB  MOTYT  BBICTYHaTh  JJIEMEHTAMH CHCTEMBI  TIepexoja
HOHKOH(OpPMH3Ma MOJIOAECKH B AaKTHBHOE TPAKTAHCKOE yYacTHE C TEM, UTOOBI
HBOJIOIMOHHBIM TIyTEM H3MEHUTH OTACIBHBIE JIEMEHTHI CYIIECTBYIOIIETO OOMIECTBEHHOTO
MOpsIIKa, B TOM YHCIIE U B IIOJTUTUYECKOH cepe.

B 1ieoM HOHKOH(GOPMHU3M — TO THITMYHAS YePTa MHOTHX MOJIOJICKHBIX HHCTHUTYTOB,
OJIHAKO BIIOJIHE BO3MOKEH €ro mnepexoa B Oomee caepkaHHble (OPMBI OCOOCHHO uepes
y4acTHe B JIEATEIILHOCTH OPraHOB MOJIOJEKHOTO CaMOYIpaBieHHs (KpOME CTYIEHYECKOTO,
KOTOPOMY B MEPBYIO OUepelb CBOMCTBEHEH HOHKOH(DOPMHU3M).

HonkoHpopMusM MoOJOAeKH 3aBUCHT OT (OPMBI W YCTAaHOBOK TOTO HHCTUTYTA
TPaXXTAHCKOTO Y4acTHs, B KOTOPOM MOJIOJIEKb OCYIIECTBISIET CBOKO JESITEIHHOCTD, a TAKKE
poiIM B OTOM WHCTUTyTe. [l BIMSHWS Ha CTENEeHb HOHKOH(OpMH3Ma HEOOXOIUMO
BBICTpAaUBaTh B3aUMOJICHCTBUE C HHCTUTYTAMH MOJIOJICKHOTO yYaCTHS U UX COIMATBLHBIMUA U
MOJIMTUICCKIUMH YCTAHOBKAMH.

Bbinyck 1, 2023 181



CoBpemenHas Hayka ¥ nHHOBarmu Nel (41), 2023

JUTEPATYPA
1. Jlykpsmenko W.E. CrepeoTunsl o0OIIECTBEHHOTO CO3HAHUSA W TIOHSTHE

koHpopmm3ma // Bectnuk Keiprezcko-Poccniickoro Cnassinckoro ynusepcutera. 2020. T.
20, Ne 2. C. 100-105.

2. AmnppeeBa .M. ConunanpHas ncuxonorus : yue6. mocooue. M., 2001. 378 c.

3. Maiiepc JI. Counansuas ncuxosorus. CII0.: ITutep, 2015. 314 c.

4, CoBpemennbiii nicuxosiornueckuii cioBaps / Ilog pen. b. I'. Memepsikosa,
B. b. 3unuenxo. CII0., 2006. 216 c.

o. Kpeiceko B.T. ComnumanbHasi MCUXOJOTHUS: CIIOBapb-ClipaBOYHUK. MH., 2001.
415 c.

6. ['opmrynosa E.E., JlomameB A. H. Kondopmusm kak peakuusi Ha COLUANBHYIO

HanpsbkeHHOCTh // COLMONOrUsl B COBPEMEHHOM MHpe: Hayka, oOpa3oBaHHE, TBOPYECTBO.
2019. Ne 11. C. 278-282.

7. Ocbmyk JI.A. HoakoHpopMU3M ¥ KOHGIMKTOT€HHOCTD CTYJEHYECTBA: MU(DBI 1
peansHOCTh // Kondmukronorus XXI Beka. Ilytu u cpeactsa ykperuieHus: Mmupa: Marepuaisl
Tpersero Cankrt-IlerepOyprckoro MexIyHapOAHOrO KoHrpecca KOHGIUKTOI0roB, CaHKT-
[etepOypr, 15-16 Hos0ps 2019 roma. Cankt-IletepOypr: @ona pa3BuTHs KOHPIMKTOIOTHH,
2019. C. 280-282.

8. Hukonona IL.A., Kpytsix E. B. IIposBienue koHpopmu3zMa B CTyJIE€HUYECKOU
cpene // DneKTpoHHBIA ceTeBoi moiuTeMaTnueckuil xypHan «Hayunsie Tpyast KyOoI'TVY ».
2018. Ne 10. C. 160-165.

9. Nneun B.A., Konapatee M.IO. I'pynnoBoe aaBieHue U rpynnoBo€ BIUSHUE:
KOH(OPMH3M, HOHKOH(MOPMH3M, JTUYHOCTHOE camoorpenenenue / ConuanbHas IICUX0I0TUs
u o61mectBo. 2012. Ne 1. C. 44-58.

10.  AnronoBa I'.A., Temnyxuna KUE., Jlykesnenko H.B. Ocobennoctu
dbopmupoBanust KoHpopMHOro ToBeneHus: noapoctkos // [lokonenue Oynymero : COOpHUK
n30paHHBIX cTareil MEeXIyHapOJHOW CTyAEeHYeCKOH Hay4yHOW KoHgepeHimn, CaHKT-
[TerepOypr, 30 HOAOpst 2019 roma. Cankrt-IlerepOypr: YacTHoe HayuHO-0Opa3oBaTeIbHOE
YUpEeXKJIEHUE  JIONOJHUTEIBHOTO  IpodeccnoHalbHOTO  0o0pa3oBaHus  ['ymaHuTapHbIN
HaIlMOHANBHBIN uccnenoarenbckuii UHCTUTYT «HAIITPASBUTHUEY, 2019. C. 121-124.

11. Typaes C.A., Kosampuyk M.B. KondpopmMusm Kak cOLHUAIBbHO-
ncuxoyiorundyeckuit penomern // Mononoit yuenstit. 2020. Ne 5 (295). C. 279-281.

12. AnnppamonoB J[. K. ®eHomensl KoHpOpMH3Ma ¥ HOHKOHQOpPMH3MA B
obmecTBe mocTMoAepHa // MoinoexxHble TNPakTUKA B COBPEMEHHOM  OOIIEeCTBE:
MexauctuIuHapaeiid  quanor / mox pen. C.b. KoxeBnukoBa. MockBa : MoCKOBCKHi
ropojcKoi nenarornyeckuit ynusepcurert, 2018. C. 65-88.

13. UccnenoBanue AreHTCTBa colMaibHOM MHGOpMaIuu 1o 3akazy Pocmononexu
«M3mepeHne nokasarenei, XapakTepU3yIOIHUX YPOBEHb JIMYHOCTHOTO PA3BUTHS MOJIOACKH,
BIIMSIHUE U CTETICHb OIIEHKH 3a00THI TOCyAapcTBa 0 MosioAexu», 2019 roa. 30 c.

14.  baiikanoBa A.O., bymrakosa WN.A. Kondopmusm u HOHKOH(pOpPMHU3M B
MOJIOZIEXKHOM cpene // BectHuk Hayunbix koH(Mepenuii. 2016. Ne 10-5 (14). C. 18-20.
15.  Cepreesa 3. H. Kondopmusm 1 HOHKOH()OPMHU3M CTYI€HUECKOM MOJOIEKHU: K

BOIIPOCY O COLMAIBHOM MAaHHUIYJWPOBAaHUU B MoOdUTHYeCKor cdepe // Dunocodus
obpazoBanwms. 2010. Ne 3 (32). C. 221-226.

REFERENCES
1. Luk'yashchenko, I.E. Stereotipy obshchestvennogo soznaniya i ponyatie
konformizma // Vestnik Kyrgyzsko-Rossijskogo Slavyanskogo universiteta. 2020. Vol. 20,
No. 2. P. 100-105.
2. Andreeva G.M. Social'naya psihologiya: ucheb. posobie. M., 2001. 378 p.
3. Majers D. Social'naya psihologiya. SPb.: Piter, 2015. 314 p.

182 Bbinyck 1, 2023



CoBpemenHas Hayka ¥ nHHOBarmu Nel (41), 2023

4, Sovremennyj psihologicheskij slovar' / Pod red. B. G. Meshcheryakova, V. B.
Zinchenko. SPb., 2006. 216 p.

5. Krys'ko V.G. Social'naya psihologiya: slovar'-spravochnik. Mn., 2001. 415 p.

6. Gorshunova E. E., Domashev A. N. Konformizm kak reakciya na social'nuyu
napryazhennost' // Sociologiya v sovremennom mire: nauka, obrazovanie, tvorchestvo. 2019.
No. 11. P. 278-282.

7. Os'muk, L. A. Nonkonformizm i konfliktogennost' studenchestva: mify i
real'nost’ // Konfliktologiya XXI veka. Puti i sredstva ukrepleniya mira: Materialy Tret'ego
Sankt-Peterburgskogo mezhdunarodnogo kongressa konfliktologov, Sankt-Peterburg, 15-16
noyabrya 2019 goda. Sankt-Peterburg: Fond razvitiya konfliktologii, 2019. P. 280-282.

8. Nikonova P. A., Krutyh E. V. Proyavlenie konformizma v studencheskoj srede
/I Elektronnyj setevoj politematicheskij zhurnal "Nauchnye trudy KubGTU". 2018. No. 10. P.
160-165.

9. In V.A., Kondrat'ev M.YU. Gruppovoe davlenie i gruppovoe vliyanie:
konformizm, nonkonformizm, lichnostnoe samoopredelenie // Social'naya psihologiya i
obshchestvo. 2012. No. 1. P. 44-58.

10.  Antonova, G.A., Tepluhina K.E., Luk'yanenko N.V. Osobennosti
formirovaniya konformnogo povedeniya podrostkov // Pokolenie budushchego : Sbornik
izbrannyh statej Mezhdunarodnoj studencheskoj nauchnoj konferencii, Sankt-Peterburg, 30
noyabrya 2019 goda. Sankt-Peterburg: CHastnoe nauchno-obrazovatel'noe uchrezhdenie
dopolnitel'nogo professional'nogo obrazovaniya Gumanitarnyj nacional’nyj issledovatel'skij
institut <NACRAZVITIE», 2019. P. 121-124.

11.  Turaev S.A., Koval'chuk M.V. Konformizm kak social’no-psihologicheskij
fenomen // Molodoj uchenyj. 2020. No. 5 (295). P. 279-281.

12.  Andramonov D. K. Fenomeny konformizma i nonkonformizma v obshchestve
postmoderna // Molodezhnye praktiki v sovremennom obshchestve: mezhdisciplinarnyj
dialog / pod red. S.B. Kozhevnikova. Moskva: Moskovskij gorodskoj pedagogicheskij
universitet, 2018. P. 65-88.

13.  Issledovanie Agentstva social'noj informacii po zakazu Rosmolodezhi
«Izmerenie pokazatelej, harakterizuyushchih uroven' lichnostnogo razvitiya molodezhi,
vliyanie i stepen' ocenki zaboty gosudarstva o molodezhi», 2019 god. 30 p.

14. Bajkanova A. 0., Bulgakova I. A. Konformizm i nonkonformizm v
molodezhnoj srede // VVestnik nauchnyh konferencij. 2016. No. 10-5 (14). P. 18-20.

15.  Sergeeva Z. N. Konformizm i nonkonformizm studencheskoj molodezhi: k
voprosu o social'nom manipulirovanii v politicheskoj sfere // Filosofiya obrazovaniya. 2010.
No. 3 (32). P. 221-226.

OB ABTOPE / ABOUT THE AUTHOR
OtpokoB Ouer IOpbeBHY, KaHAMAAT TOJIMTUYECKUX HAYK, JOLUEHT Kadeapsl
«9koHoMuueckass Teopusi» PI'BOY BO «PocToBckuii rocyapCTBEHHbI 3KOHOMUYECKUI
yuausepcutet (PUHX)», e-mail: otrokovoleg@mail.ru
Oleg Yu. Otrokov, Cand. Sci. (Polit.), Associate Professor of the Department of
Economic Theory, Rostov State University of Economics, e-mail: otrokovoleg@mail.ru

Hata noctymienus B pegaxkuuto: 12.01.2023
Iocne peuensuposanus: 18.02.2023
[Hara npunsitus k my6nukanuu: 19.03.2023

Bbinyck 1, 2023 183


mailto:otrokovoleg@mail.ru
mailto:otrokovoleg@mail.ru

CoBpemenHas Hayka ¥ nHHOBarmu Nel (41), 2023

Kocos I'ennaaunii BnaguMmupoBuy4
[Kosov Gennadii Vladimirovich]®,
HeuaeB Baagumup JIMmutpueBuy
[Nechaev Vladimir Dmitrievich]?,
Hedenon Cepreii AjiekcanapoBuy
[Nefedov Sergei Alexandrovich]?®

YK 327.88 BU®YPKALIUA MUPOBOI'O
DOI:10.37493/2307-910X.2023.1.21 HOPAJAKA: CYIIHOCTD, IPU3HAKH
N ABU/KYIIUE CUJIbI

THE BIFURCATION OF THE WORLD
ORDER: ESSENCE, SIGNS AND
DRIVING FORCES

'®ra0y BO «Cesacmononsckuii 2ocyoapcmeennwlit ynugepcumempy, 2. Cesacmonons, Poccus e-

mail: press@sevsu.ru / Sevastopol State University, Sevastopol, Russia, e-mail: press@sevsu.ru

@50y BO «lIamuzopckuii 2ocyoapcmeennstii ynugepcumemy», 2. Ilamuzopck, Poccus e-mail:
offiziell@yandex.ru /Pyatigorsk State University, Pyatigorsk, Russia, e-mail: offiziell@yandex.ru

Annomauus

B cmamve aémopvl npuxoosam K 661600y 0 MOM, Ymo Ha OUQypkayuro co8pemeHHo20
MUPOBO20 NOPAOKA YKA3LIEAIOM MHOJHCeCmBo Gakmos. O6OCHO8bI8AEM S MbICTIL O MOM, YMO
cucmema npuobpemem NpuUblYHLIE CMPYKMYpHvle ouepmanus. Jlokasvieaemcs, 4mo 6
Hacmosuwee 8pems 2080pums 06 OOHONONAPHOCMU, OUNOIAPHOCIU UNU MHOLONOIAPHOCHIU
cucmemvl  npedcoespemerto. Aemopvbi  000CHOB8bIBAIOM  MbICIb, YMO Mbl  ABGNIAEMCS
ceudemenamu npoyecca pazoenenus aKmopog Cucmemvl HA MEHbUUHCMBO, KOmopoe
noooepacugaem Kakylo-1ubo cmapyio uiu HOVI0 CMPYKmMypy, U OOIbWUHCMBO, KOMOopoe
yXooum 6 «c60600HOe NIAsanuey, OMKA3bI8ASACL O CIMPYKMYPHBIX 02PAHUYEHU.

KiroueBbie ciaoBa: MupoBas IOJIMTHKA, MEKIYHAapOJHbIE OTHOLIEHUS, MHPOBOM
NopsA0K, Ou(ypKalys MUPOBOIO MOPSIKA.

Abstract

In the article, the authors come to the conclusion that many facts point to the
bifurcation of the modern world order. The idea is substantiated that the system will acquire
the usual structural outlines. It is proved that at present it is premature to talk about
unipolarity, bipolarity or multipolarity of the system. The authors substantiate the idea that
we are witnessing the process of dividing the actors of the system into a minority that
supports some old or new structure, and a majority that goes into "free swimming",
abandoning structural restrictions.

Key words: world politics, international relations, world order, bifurcation of the world
order.

Introduction and relevance.

Literature Review. Trying to characterize the modern world order, many scientists and
analysts turn to well-established and familiar concepts, whose origins go back to the theory of
structural realism. Some talk about the formation of a multipolar world [1, 2], others talk
about the revival of bipolarity [3, 4], others talk about a “reset” of unipolarity [12].
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Interestingly, each viewpoint, while fundamentally different, is supported by a wealth of
contemporary empirical evidence.

Results and Discussion. Some researchers, who, apparently, are in the majority, insist
that the world has entered the era of multipolarity [1, 2]. In their opinion, three centers have
already emerged in the international system: the United States, China and Russia (perhaps
Iran and Turkey will be added to them later). The United States, being the “outgoing”
hegemon, seeks to protect the status quo, while China and Russia, acting as the main counter-
hegemons, are trying to destroy it by implementing revanchist strategies. Today, China is
developing disputed islands (Paracel Islands), pouring artificial islands for military purposes
(Spratly archipelago), building and already operating military and economic, which can easily
be transformed into military, bases in the Indian Ocean (Dorale in Djibouti, Gwadar in
Pakistan, Hambantota in Sri Lanka, Kyaukpyu in Myanmar) to contain India. Russia is
successfully supporting B. Assad in Syria, is conducting a special military operation in
Ukraine, and is advancing to the Arctic. Of course, all these actions and strategies undermine
American hegemony.

The multipolar order has a relatively low degree of stability and constancy and is
highly likely to develop in accordance with three main scenarios [2].

First, in a multipolar system, there is a high likelihood of war between superpowers,
such as between the US and China or the US and Russia. However, a war between the two
superpowers will automatically make the third, which has taken a neutral position, the true
winner, as a result of which a return to unipolarity is possible. A war between superpowers
can be waged not only directly, but also through intermediary countries, proxy actors, as was
the case with Vietnam for the United States or Afghanistan for the USSR.

Secondly, it is possible to reduce the economic interdependence between the centers of
the multipolar system. Such interdependence limits the autonomy of an actor, since any action
must be planned taking into account the position of another actor. Thus, the United States
depends on China for the supply of many goods. China, realizing this, is not afraid to expand
its sphere of influence in the world. It is possible that the US may choose a policy that
encourages its companies to exit the Chinese market. In this case, we should expect the
"conservation" of the multipolar structure.

Thirdly, individual superpowers of the multipolar system can expand cooperation
among themselves. Thus, China, during periods of exacerbation of the trade war, threatens to
stop buying US dollars in the future and “dump” the available ones on the market, which will
cause a major devaluation and serious disruptions in world markets. The United States, in
order to avoid such a development of events and correct its ever-growing deficit in its balance
of payments, can assign China the role of another manager of the international monetary
regime. Under such a scenario, we can expect a gradual transition to bipolarity and a decrease
in the role of other powers.

Many researchers prove that the world is approaching or has already come to bipolarity
[3, 4]. The centers are called the USA and China. In their opinion, such a bipolar order is
characterized by an increased level of stability, not only because of its inherent characteristics
as such, which K. Waltz wrote about many decades ago [5], but also because of the fact that
competition between the United States and China what is happening today is more in the
economic than in the more dangerous military sphere. The term "cold world" is said to best
describe such an order [6]. The Cold War involved generally hostile relations between the
superpowers, which, however, could be compromised. Under a "cold peace", relations
between the superpowers are generally peaceful, but tensions can reach such a degree that
compromise is impossible.

It is known that a bipolar order develops when two superpowers appear, possessing, on
the whole, equal enormous capabilities, which sharply distinguish them from the mass of
other states. At the same time, practice shows that bipolarity can persist even when a large
gap arises between the superpowers in one or another indicator. The modern bipolar order, if
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it is one, involves two superpowers, the US and China, with some asymmetry in favor of the
former in the military realm.

In 2021, Chinese military spending accounted for 36% of US military spending in the
same year ($293 vs. $801 billion). The gap between the volume of military spending by China
and India, which ranks third in this indicator in the world, reaches a huge size: in 2021, Indian
military spending amounted to only 26% of Chinese spending in the same year (77 against
$293 billion) [7]. The military superiority of the United States over China is determined not
only by high military spending, but also by a large number of allies and nuclear warheads, as
well as a higher level of development of military technologies. All this is enough for the
United States to provide strategic stability for the foreseeable future and deter China if it tries
to make some kind of military breakthrough in order to achieve a balance. However, in a
single Asia-Pacific region, the gap in the capabilities of the United States and China is not as
significant as at the global level.

In terms of economic indicators, China has almost reached parity with the United States.
According to the IMF, in 2022, China's nominal GDP was equal to 72% of the US ($18 vs.
$25 trillion). The GDP of Japan, the third in the corresponding list of countries, was equal to
only 22% of China's in 2022 (4 against 18 trillion dollars) [8]. Many studies predict that
China will overtake the United States in terms of GDP within the next decade [9]. At the same
time, China is already ahead of the United States in terms of trade and investment.

Soft power, the ability to influence others through one's own attractiveness, is reputedly
less of a factor in assessing bipolarity than military or economic power, in part because it is
rather difficult to measure. However, Pew Research Center data show that global attitudes
towards the US and China are starting to diverge. Negative attitudes in the world towards the
US and China have always been at a relatively high level. However, recently the negative
attitude towards China has grown, reaching a historical maximum, while the negative attitude
towards the United States has remained basically unchanged [10].

The US and China, of course, have problems, such as political polarization and
demographic overgrowth, respectively. Each of these powers can repeat the fate of the USSR
and then the era of the new bipolarity will end. However, they retain many structural
advantages. The United States has a strong financial system, its currency, despite a number of
events, remains dominant, it remains a leader in innovation. China has a huge innovation
potential, a high savings rate and outstanding ability to mobilize various types of resources
[11]. If we agree with these statements, which have indisputable confirmation, then the
modern order can be called bipolar.

In modern political science, it is widely believed that at present there is a “reset” of
unipolarity, that multipolarity, which is now much spoken and written about, is just an
illusion [12]. According to researchers critical of multipolarity, since the early 2010s. The
United States began to gradually abandon the role of global leader. Then the influence of a
group in the American establishment increased, which believes that it is necessary to stop
spending huge amounts of money and risking the lives of its citizens in remote regions of the
planet. The United States has preferred a strategy of dominance to a strategy of downsizing,
which implies not a return to isolationism, but a rejection of the duties of a “world policeman”
and a transition to a course of ‘“cautious” hegemony. The implementation of the reduction
strategy has created a power vacuum in certain regions of the world, which have tried to fill
such powers as Russia and China. At the same time, the US has asked allies to take more
responsibility for their security concerns.

Multipolarity skeptics argue that the world remains unipolar because Russia and China
are not equal competitors to the US. Unipolarity in this case is understood not as a situation in
which the United States rules the world, but as a situation in which no other power can
compare with them in terms of material capabilities. Russia has a significant nuclear arsenal,
but its conventional forces are said to be inferior to those of the US. China continues to
demonstrate economic growth, but to extract military benefits from it, it is necessary to create
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strong and competent institutions and seriously increase the ability to project territorial power,
which it still lacks. Skeptics conclude that no major structural changes have taken place in the
international system, but that the United States has simply made a new strategic choice,
giving rise to the illusion of multipolarity.

Why do all these points of view have many supporters and empirical evidence, while
fundamentally different from each other? We believe that the concepts of "unipolarity”,
"bipolarity” or "multipolarity" do not accurately reflect the current international reality.
Rather, the modern world order is in a state of bifurcation.

In geography, there is the concept of river bifurcation, which means the division of the
riverbed into two branches. If bifurcation implies a division into two parts, then bifurcation in
the world order is the process of dividing the actors of the system into a minority that
maintains some old or new structure, and a majority that goes into “free floating”, refusing the
structural burden, at least for a certain time. With bifurcation, the influence of strong states on
weaker ones becomes more limited and conditional [13]. The enormous power they wield
does not automatically translate into influence on the political choices of other actors. All
actors acquire greater autonomy, freeing themselves from the shackles of various alliances.

The time of bifurcation gives many states much more freedom of action than before,
and thus a good chance to implement their own international strategies. Countries like Brazil
or India have opened up the prospect of becoming influential players in the international
arena. Small states also gained more freedom of action, as they realized that in the bifurcation
of the world order that is observed today, not only resources and material opportunities, but
also skills and will matter [14]. Thus, thanks to a rapidly growing defense industry,
experience in hybrid warfare and an extensive export network through which high-tech
products are distributed, Turkey has become an economic and political power. As the
influence of the West weakened, the role of Turkey in the former territories of the Ottoman
Empire increased. By restructuring its regional relations, it has become not just a role model,
but also a game-changing player in the Middle East, North Africa and the Balkans [15, 16].

First of all, the growing ambivalence of the foreign policy of many countries testifies to
the bifurcation in the world order. It is enough to look at Israel and India in the context of the
conflict in Ukraine. Israel calls itself part of the West and considers the United States its
closest ally in the Middle East. However, with the start of a special military operation by
Russia, Israel refused to supply weapons, mainly the Iron Dome missile defense system, to
Ukraine, based on pragmatic interests that outweighed moral considerations. Today, Israel's
success in the fight against Hezbollah in Syria depends on Russia.

The Israeli leadership officially declares that it does not supply the Iron Dome system to
Ukraine solely for reasons of its own security. Batteries and interceptor missiles of the
system, which are available in limited quantities and cost a lot of money, are necessary for
Israel itself to protect its territory from threats emanating from Iran, Hezbollah and Hamas. At
the same time, there are fears that when delivering the Iron Dome to Ukraine, the advanced
secret technologies used to create the system will fall into the hands of other states. Until now,
the Iron Dome system has been used only by the United States, which participated in its
development [17].

Many experts in Israel are surprised at the ambivalence of its current foreign policy,
believing that such a quality threatens national security. Israeli veteran diplomat A. Liel in an
interview with Foreign Policy noted: “We owe everything we have to the US... We won the
war with the Palestinians in large part because the US took our side... I think our rejection of
US requests for assistance to Ukraine could be costly. Israel is overly confident that the US
will never do anything against Israel...Israel always says it is a democracy. The government
always says that we are the only democracy in the Middle East and part of the West. But in
reality, given the occupation, we are not a democracy, but part of the West only when it suits
us. In this case, we do not need this, because we want to remain on good terms with Russia
and do not want to take risks. I find it immoral to say that you are part of the West, but to act
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like a part of the West only when it suits you. It is immoral to leave the United States and
Europe with the burden of this war, to stand aside and see how it ends.” [18]. The
ambivalence of the foreign policy of Israel, about which A. Liel speaks, and that of other
countries is nothing but a sign of the bifurcation of the world order.

India, being a US partner in the Indo-Pacific region, has taken a neutral position in
relation to Russia, which launched a special military operation in Ukraine. India, long
considered a swing state [19], to try to maintain good relations with both the US and Russia
indicates that it has chosen a course of strategic ambivalence. India's decision to publicly
denounce Russia stems not from abstract concerns about the stability of the world order, but
from the understanding that alienating Russia could negatively affect its own security. If India
takes the West's position, then there is a high chance that Russia will start closer
rapprochement with China and Pakistan, which India considers states that pose an immediate
and constant threat to it. Maintaining friendship with Russia prevents deepening its ties with
China and minimizes its ability to build new strategic ties with Pakistan. Therefore, a neutral
position and refusal to openly criticize Russia gives a chance to protect itself from
strengthening its ties with China and India, which are contrary to the main interests of India
[20].

The events of recent years show that India is striving to occupy a prominent position in
the international arena. India understands that it is easier to achieve this goal, at least at the
current stage, not under conditions of unipolarity, bipolarity or multipolarity, but under the
condition of a bifurcation of the world order, the fruits of which it is actively using today.
This state allows it to avoid the pressure of the dominant power (under a unipolar system) that
IS not interested in the rise of India, the inevitable clash with one of the two dominant powers
with the possibility of falling into a “strategic trap” (under a bipolar system), the need for
complex maneuvering between several diverse centers (in a multipolar system).

The bifurcation in the world order is indicated, in particular, by the reaction of many
Asian countries, including the largest ones, to the West's attempt to achieve international
condemnation of Russia for its actions in Ukraine. China, India, Pakistan, Vietnam,
Bangladesh, Mongolia, Laos and Sri Lanka abstained in March 2022 from voting for the
adoption of the UN General Assembly Resolution ES -11/1 "Aggression against Ukraine"
[21]. The decision of these countries showed that they are no longer with the West, but not
with Russia either, they are guided exclusively by their own specific interests, and not by
sometimes illusory world-structural considerations.

China did not vote for this resolution, because it considers Russia as the most important
political and strategic partner, with which it does not want to spoil relations. At the same time,
the US, the EU and Japan are more important economic partners for him than Russia,
relations with which are no less important, so he did not directly vote against the resolution
either. India took a neutral stance for similar reasons. It has a large number of Soviet and
Russian weapons that need to be maintained in working order, given the potential threat posed
by China. At the same time, India, along with the United States, Australia and Japan, is
included in the "four", which performs the function of the main counterbalance to the growing
presence of China in Asia. It is no coincidence that the former Indian Ambassador to Russia,
P. Saran, answered the question on which side India is on, as follows: “We are on our side”
[22]. In essence, China and India are dissatisfied with the unipolar order dominated by the
US, but do not express new structural preferences, continuing, albeit to a lesser extent, to
"invest™ in the old order.

The behavior of many African states also points to a bifurcation in the world order.
Only 28 out of 54 African states supported the West in the fight against Russia. This is largely
due to the fact that they increasingly question the leadership of the West in world affairs,
which constantly applies double standards. The desire of African countries to "move away"
from the West J.-I. Ollivier explains by posing a series of questions: “Why, for example, the
violation of the rules in Europe, no matter how blatant it may be, should polarize the entire
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planet and divide it into two hostile camps, while injustice and suffering in other parts of the
planet do not lead to this? ... Why should the global South suffer twice from globalization,
once because it was forcibly connected to it, and the second time now, when they are trying to
force it out of it? ... Why should Africa, perhaps the weakest link in the international chain,
try to bind Russia today, and maybe China tomorrow?” [23].

The main reason for the bifurcation of the world order is the continued pressure of the
West, led by the United States, on other countries that are already ready to pursue a
completely independent policy. Thus, US military cooperation with Ukraine is seen by Russia
as interference in its traditional sphere of influence. This, as D. Mearsheimer notes, led to the
escalation of the conflict in Ukraine [24].

One of the main theses of V.V. Putin at the Munich Conference in February 2007 was
the unacceptability of the unipolar model and the inadmissibility of NATO expansion in the
east. At the NATO summit in Bucharest in April 2008, the US persuaded the alliance to
announce that Ukraine and Georgia would become members. Russia expressed dissatisfaction
with such a statement, calling the entry of these countries into NATO its existential threat. At
a closed meeting of the Russia-NATO Council, held shortly after the summit, V.V. Putin
directly pointed out the impossibility of Ukraine's entry into NATO within the borders
existing at that time [25]. The United States ignored Russian interests and launched the
process of transforming Ukraine into a western bastion that directly borders Russia and,
among other things, involves its rapprochement with the EU and the consolidation of the pro-
American regime.

As a result of the US-led coup, pro-Russian President V.F. Yanukovych resigned his
post and left the country. In response, Russia supported the aspirations of Crimea to join it
and the uprising in Donbass against the new Ukrainian authorities. In December 2017, the
United States allowed its commercial companies to sell "defensive"” lethal weapons to Ukraine
for the first time. Since then, the volume of arms supplies to Ukraine from other Western
countries has increased, the scale of training programs for the Ukrainian military by Western
specialists and joint military exercises have increased. De facto, Ukraine ended up in NATO.
The redeployment of NATO military groups in Eastern Europe and the aggravation of the
conflict in the Donbass forced Russia in April 2021 to increase the number of its forces
located on the border with Ukraine.

to July 10, 2021, the United States and other NATO countries conducted military
exercises with Ukraine in the Black Sea Breeze. The scenario assumed not only the
development of the interaction of ships and fire destruction of surface and underwater targets,
but also the landing of an amphibious assault, which was supposed to join the Ukrainian
armed forces, leading "the fight against illegal armed groups receiving comprehensive
assistance from the neighboring state” [26]. With these joint exercises, which were undeniably
provocative and anti-Russian, the United States demonstrated that it openly supports Ukraine.

Shortly before the exercises, the Western countries consecutively carried out two
provocative operations near the southwestern and southeastern extremities of the Crimean
Peninsula. While preparing for the exercises, the British destroyer Defender crossed the
Russian border and went 3 km deep into Russian territorial waters near Cape Fiolent. After
warning fire from a Russian border patrol ship and a bomber, the British destroyer left
Russian territorial waters. The next day, the Dutch frigate Evertsen, moving in neutral waters,
abruptly changed course and headed towards the Kerch Strait. After the Russian planes began
escorting a potential intruder, the destroyer returned to its previous course.

In November 2021, US Secretary of State E. Blinken and Ukrainian Foreign Minister D.
Kuleba signed the "Charter on the Strategic Partnership between the United States and
Ukraine", which explicitly states that Washington expects from Kiev deep and comprehensive
reforms necessary for its full integration into European and Euro-Atlantic institutions. At the
same time, the Charter emphasizes that the United States will support Ukraine's aspirations to
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join NATO in every possible way, guided by the Bucharest Declaration of 2008 and the
Brussels Communiqué of 2021 [27].

In mid-December 2021, Russia invited the US and NATO to sign a treaty and
agreement guaranteeing common security [28, 29]. Among other things, they stipulated that
the United States and NATO should commit themselves not to expand the alliance eastward,
refuse to accept former Soviet republics into it, and also stop all military cooperation with
states that were formerly part of the USSR and are not now members. alliance. The United
States and NATO, having familiarized themselves with the projects handed over to them,
rejected Russia's proposals. D. Psaki, who then held the position of press secretary of the
White House, said that the United States adheres to the principle that any state has the right to
independently determine its foreign policy course, make decisions without outside
interference [30]. NATO Secretary General J. Stoltenberg confirmed that the alliance will not
renounce expansion and will not compromise on Ukraine's right to choose its own path [31].

In January 2022, Russia held talks with the United States (Geneva), NATO (Brussels),
and the OSCE (Vienna) in an attempt to once again secure security guarantees from them. At
all these meetings, Western countries refused to give legal promises not to accept Ukraine
into NATO. At a press conference held on January 12 after the meeting of the Russia-NATO
Council, J. Stoltenberg said that all countries have the right to choose their own path, and the
idea that “if you are next to me, you cannot do what you want”, carries a great danger and is
nothing more than a "return to thinking in the spirit of spheres of influence" [32]. On February
24, 2022, Russia launched a special military operation in Ukraine, which has become the
clearest sign of the bifurcation of the world order so far.

Conclusion. As a result of the study, the following was achieved:

— many facts point to the bifurcation of the modern world order. Perhaps, after some
time, the system will acquire the usual structural outlines. However, today it is premature to
talk about unipolarity, bipolarity or multipolarity. So far, we are only witnessing the process
of the system's actors dividing into a minority that supports some old or new structure, and a
majority that goes into "free floating", abandoning structural restrictions.
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Annomauusn

B cmamve uccnedyromes ocnosHbie acnekmuvl npoOIeMHbIX B0NPOCO8 NONUMULECKO2O
yYacmus COBPEMEHHLIX MOLO0EHCHbIX OpeaHusayuil 6 obujecmeennou xcusnu Poccutickoil
Deodepayuu.  Asmopom  obobwaromcs  meopemuueckue — OCHO8bl  HoOpMUPOBaAHUs
NONUMUYECKOU KYIbMYpPbl MOIOOENHCU, NOTUMULECKO20 YUACMUSL MOJOOEHCHBIX OP2AHUZAYUL
u mexuono2uili e2o conposoxcoenus. Cpeou 3HAUUMBIX Peulenull NOBbIUEHUS NOTUMULECKOl
AKMUBHOCMU MOJI00€NHCU 8 COBPEMEHHbIX noaumuueckux npoyeccax Poccuu asmopom
BbLOCNIAIOMCS. KOMNOHEHMbL UHDOPMAYUOHHO20 CONPOBONCOCHUS NOTUTNUYECKO20 YUACTUSL
COBPEMEHHBIX MONIOOENHCHBIX Op2aHU3ayull HA OCHO8E MEeOPemudecKoll Mooenu mako2o
conposodcoenusi. Mooenv exmouaem 6 cebs 6apuamueHvle CoCmasiaiouue, ¢ Kio4esblMu
Kpumepusamu, —CeUOemenbCmeylowumMu 0  Oelicm8eHHOCMU — NPeOCMAeIeHHOU  CUCTeMbl
ungopmuposanus. Obobwaemcs 6v1600 0 MoM, 4mo Haubosee OelcmeeHHble CPeoCcmsd
6030€liCBUs CO CMOPOHbI MONOOEHCHBIX OP2AHU3AYUL HA UHMEHCUBHOCMb NOIUMUYECKOU
B08NICUEHHOCMU —~ ee  UYelegoll  ayOumopuu,  NPeuMyWecmeeHHO  NPUHAONeHCam
UHDOPMAYUOHHBIM MEXHOIOSUAM U MEOULHBIM CPeOCmeam nocpedcmeom cemu Humepnem.

KiroueBble cJjioBa: MOJUTHYECKOE ydacTHe, MOJIMTHYECKas KyJbTypa, MOJIOJEKHas
opraHu3zaiys, THHOPMAIIMOHHOE COTIPOBOXKIEHHUE, COMTPOBOKACHUE TIOJIUTUIECKOTO YIaCTHSI.

Abstract

The article examines the main aspects of problematic issues of political participation
of modern youth organizations in the public life of the Russian Federation. The author
summarizes the theoretical foundations of the formation of the political culture of youth,
political participation of youth organizations and technologies of its support. Among the
significant solutions to increase the political activity of young people in modern political
processes in Russia, the author highlights the components of information support for the
political participation of modern youth organizations based on the theoretical model of such
support. The model includes variable components, with key criteria indicating the
effectiveness of the presented information system. The conclusion is summarized that the most
effective means of influence by youth organizations on the intensity of political involvement of
its target audience mainly belong to information technologies and media means via the
Internet.
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Key words: Political participation, political culture, youth organization, information
support, support of political participation.

Formulation of the problem. The specificity of the formation of the foundations of
political culture among young people is determined by the confrontation of social and
political variable institutions that are in competition with each other. This moment is
predetermined by the development of the designated generation against the background of
the permanent transformation of the domestic society. Modern domestic youth demonstrates
a low degree of their own political activity, which is associated with the specifics of the
current political regime in our country. In particular, we are talking about the paternalistic
position expressed by the public-power subject in relation to the younger generation, the
extreme insufficiency of practical opportunities for the formation and improvement of social
initiatives, as well as the existing tendency to sharply and unambiguously suppress emerging
political sentiments that are distinguished by an oppositional orientation. In fact, there is an
imbalance in the multidimensional social status of the category of persons under
consideration, one of the sides of which is expressed in the performance of a young person
as an object of directed socializing influence, conditioned by public authorities and public
efforts, and the second lies in his understanding as a subject of the corresponding social
development.

The lack of proven models for supporting the political participation of youth
organizations clearly demonstrates the urgent need for the formation and consolidation of
approaches to the analysis of the political activity demonstrated by the younger generation in
the current conditions, characterized by the widespread dissemination and use of
information technologies.

With the entry of youth organizations into current socio-political interactions, there is a
direct implementation by these subjects of specific functionality (namely, reproduction, as
well as innovation). In particular, through the preference and choice in favor of certain
political ideas, the recognition of others as unsuccessful and ineffective, and even an
indifferent attitude towards others, youth organizations directly help to update the
reproduction of specific interests and values that are present in modern society from a
political point of view.

Analysis of recent research and publications. Foreign researchers pay attention to the
problems of studying political participation on the part of representatives of the younger
generation. So, among the scientists who have chosen this issue as the subject of their
research over the past decades, one can single out G. Perry, S. Verba, as well as K. Patman,
M. Kaaze, etc. According to the designated authors, such participation is a qualitative
indicator of political systems (both current and those that took place in an earlier historical
period), reflecting the way of mutual functioning of variable political institutions, traditions
inherent in a separate state, as well as its inherent political culture.

As for domestic scientists, the study of the role of new information technologies in the
context of the political activity of young people has relatively recently aroused their directed
interest. Here we should highlight Yu.A. Kudryashova, T.R. Ambaryan, as well as S.V.
Konovchenko, A.A. Kiseleva, etc.

Like most representatives of modern society, the interest of the younger generation in
political interactions are characterized by variational activity. The same can be said about
the level of involvement of these subjects in certain variants of political activity. The
theoretical analysis of the role of current information technologies in changing the political
activity of the category of persons under consideration is distinguished by the almost
complete absence of relevant works. In this aspect, the work of S.V. Kuzina [2],
demonstrating the need to study the impact of the media on adolescents in the context of
promoting this factor in their political socialization.
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The degree of political participation of modern representatives of the younger generation
and the nature of such activity affects the general situation of the domestic political system,
which is associated with the current trend towards the rejuvenation of the contingent of
subjects involved in political and social processes.

Isolation of previously unsolved parts of the general problem.

An analysis of the actual specifics of the functioning of the modern domestic youth
movement, the nuances of the formation of the worldview of individual youth groups, the
specific features of the mechanism of activity of the relevant associations, seems to be an
integral component that helps to identify and consolidate new effective ways to attract youth
representatives to current public institutions through the use of information support for the
relevant political activity of youth organizations .

Modern domestic reality demonstrates the formation and functioning of youth
organizations as a logical consequence of the self-organization of the younger generation.
This situation is typical for a significant number of subjects of the Russian Federation,
which are distinguished by a high level of socio-economic development. The above
organizations have an intense impact on the formation of various aspects of youth policy in
the regions, and also favor, to a certain extent, the improvement of variable social
institutions, without which civil society is unthinkable.

The purpose of the article is to substantiate the theoretical aspects of the model of
information support for the political participation of modern youth organizations.

Presentation of the main material.

Representatives of the traditional foreign political doctrine differentiate political
participation into several independent categories. The first category combines active
participation; the second is represented by passive participation.

According to L. Milbras, the classification under consideration provides for three
separate categories that combine variable forms of activity, differentiated in order of
increasing their significance:

- the first category is called "spectator activity”, including the realization by an
individual of the role of an object of influence from various political incentives, direct
participation in voting, etc.;

- the next category is called "transient activity”. The predominant forms here are
communications with politicians and officials, personal participation in special meetings,
etc.;

- the last category is called "gladiator activity"”, includes the implementation by an
individual of certain functions within a particular political campaign, putting forward his
own candidacy in elections, etc. [4]

The essence of the political activity of the category of subjects under consideration is
revealed as an understanding by the young generation of their own practical potential, which
determines the influence on the process of making political decisions, as well as the
direction of the desire for the direct imputation of such opportunities through the provided
forms and methods. In particular, it should be noted that the state policy in this direction is
of no small importance. L.A. Smagina notes that "state policy is a special social institution™
[3], which, in our opinion, should control two interrelated processes - the process of
development of various social spheres and the process of including various groups of
political activity in them.

Factors that determine the specifics of the political activity of the analyzed persons are
differentiated into objective and subjective. The former is represented by features
predetermined by the age of this group of subjects (namely, the instability of political
consciousness, a low manipulation threshold, etc.); lack of stability of financial well-being
(for example, training that does not allow combination with part-time work, low initial
salary of a young specialist, etc.); the specifics of the current political regime (in particular,
the lack of transparency, redundancy of bureaucratic manifestations, etc.). Among the
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subjective factors are determined: interest in political interactions, trust in modern public
authorities, confidence in the future, etc. It is also impossible not to note the problems of
interethnic relations in youth groups. In particular, as R.B. Gandaloev, “the problems that
exist in this area cannot be solved once and for all. Today, the aggravation of ethnic
contradictions, the growth of national intolerance, which is noted even in countries with a
high standard of living, acts as a global trend. This, among other things, is facilitated by the
global economic crisis, the coronavirus pandemic and the growth of internal migration
flows” [1].

At the present stage, the intensity of participation of representatives of domestic youth in
social and political interactions is relatively low, which is clearly noticeable when compared
with the corresponding activity of the older generation. For example, data collected during a
sociological survey indicates that half of domestic citizens belonging to the category of
youth (49%) over the past years (2017-2021) have been passive in relation to social and
political processes at all levels (both local, as well as national). This survey was initiated by
the Institute of Sociology of the Russian Academy of Sciences [5]. A similar indicator
among the representatives of the older generation is represented by a value of 37%. Only
18% of respondents showed awareness of the functioning of youth organizations
characterized by a socio-political orientation. At the same time, 51% of respondents do not
have such knowledge at all. The remaining 30% of respondents could not answer the
question.

Separately, it should be emphasized that most of the representatives of the domestic
young generation do not perceive the above organizations, as well as political parties, as an
effective way of self-realization. Thus, 70% of respondents reacted strictly negatively to the
proposal to join such an organization. Positive desire was shown only by 9% of respondents.
Of the total number of respondents, the current members of such organizations are about
2%.

It seems that one of the key reasons for the lack of effective relationships between youth
organizations, on the one hand, and representatives of their target audiences, on the other, is
determined by the insufficient directed efforts of the leadership of these organizations. A
similar situation is observed in the context of insufficient information support for the
functioning of such organizations, the lack of developed algorithms for such support.

The issue of the existence and interaction of the younger generation within the
framework of the modern information society is of current importance from the point of
view of the socialization of these subjects. In addition, an important role belongs to
overcoming issues related to the information support of youth political activity through
existing technologies.

As you know, the leading vector of improving the information society is focused directly
on young people, since it is their culture, level of education, moral values, etc. that
determine both the appearance of the future society and the direct likelihood of the
subsequent development of the entire human civilization. The indicated thesis should be put
at the head of all further improvement of education, modernization of science, as well as the
development of culture within the information society.

The information impact on the part of youth organizations with a socio-political
orientation on the intensity of the participation of the younger generation in political
interactions is one of the most effective ways of influencing. In this context, first of all, we
are talking about directed influence through the media and communications.

The model for the formation of information support for the practical implementation of
current youth policy provides for several areas of emphasis on relevant efforts:

- the first direction involves the formation of a single youth media structure within the
national level (including the corresponding federal TV channel);

- the next direction is connected with the unification of the efforts of the creators of
information projects that are distinguished by youth orientation;
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- the last direction is the formation at the federal level of a common system responsible
for information support and support for the younger generation, with the introduction of the
potential of the Global Network.

The general information system functioning within the framework of this model involves
several variable components, in particular:

- improving information systems and appropriate counseling on key aspects of youth
social existence and functioning (for example, education, housing issues, etc.);

- actual information and advisory assistance, directing efforts to organize special projects
that help increase the practical opportunities available to rural youth, etc.;

- permanent modernization of the scientific and methodological component of the
functioning associated with the imputation of youth policy by a public authority subject, for
the corresponding optimization transformations of its leading vectors.

The key criteria for the model of information support for the political participation of
youth organizations, indicating the effectiveness of the model under consideration, are:

- release of TV programs of the corresponding direction;

- publication of information materials intended for representatives of the younger
generation;

- organization and subsequent maintenance of a system of variable information channels
(for example, sites of a corresponding orientation);

- implementation of systematic research, the subject of which is determined by youth
issues, as well as the implementation of permanent monitoring.

Thus, in the conditions of modern reality, the use of traditional media to exercise a
targeted influence on the representatives of the younger generation seems to be irrelevant,
due to the rapid growth in the importance of electronic communications. In other words, we
are talking about the global network, as well as mobile technologies. From the standpoint of
the tasks assigned to youth organizations, the significant potential of the Internet, which is
distinguished by its efficiency and significant accessibility, is obvious. First of all, via the
Internet, it is appropriate to disseminate and disclose information regarding the functioning
of the organizations in question, as well as significant events related to youth policy. Almost
all modern youth organizations have a personal website and active accounts organized in the
most popular social networks (for example, VKontakte, Telegram, etc.). Through the
capabilities of personal sites, such organizations provide variable information support to
representatives of the younger generation, post reliable information related to issues that are
significant for these subjects (for example, training, employment, etc.). Thanks to such
efforts, effective feedback is formed between youth organizations, on the one hand, and
representatives of their target audiences, on the other.

Do not lose sight of the ability of the Internet to the external positioning of the analyzed
organizations. In other words, we are talking about the introduction and consolidation within
a specific environment of an appropriate information product in the form of a model that
differs in ideological orientation (for example, positions, ideas, etc.), about expanding the
contingent of potential participants, about forming a positive image of such organizations,
etc.

Research findings.

1. The considered information allows us to attribute the model of information support for
the political participation of youth organizations to an effective means of mass
communication, characterized by rapid development and the presence of significant
potential in the context of influencing the political activity of the younger generation. Since
this tool is not endowed with a centralized organizational structure, this moment makes it
possible to implement the required ideas in ways that cannot be used in traditional media.

2. From the point of view of the most effective means of influence on the part of youth
organizations on the intensity of the political involvement of its target audience, here media,
social networks and other information resources on the Internet are of primary importance.
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3. As a research perspective, special attention of youth organizations should be focused
on maintaining a competent and high-quality information policy, which consists in carefully
disclosing the leading aspects of their own functioning, promoting a clear and
understandable ideological position, as well as directing efforts to expand the contingent of
their own participants. The significance of this work is determined by the significant
competition that exists in the field of interests of youth policy, the intensification of the
struggle for attention from young people, as well as the intensification of the activities of
organizations that are characterized by a radical or anti-government orientation.
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Annomauus

Cmamos nocesiwerna paseumuro pecmopaHHozco ouzneca 6 Poccuu xax neomwvemiemoi
vacmu mypusmda. PecmopaHanJ busHec 60 epeM: namoemMuu ouels nocmpadaﬂ, cmanu
600mp€606aHbl HOoeble mexHolocuu 6 opeaHuzayuu oocmasku KYJIUHAPHBIX u3deﬂuﬁ, Memooos
06Cﬂy9f€u661Huﬂ u qbopmupoeaHuﬂ (HOB6020)) MEHIO.

Konnabopayus — smo npoyecc cosmecmmoii deamenbHocmu 08yx u 06oJiee CmopoH 8
Kakou-1ubo obracmu 01 oocmudicenuss obwux yeneu. Ilpouzowna xorrabopayus c
NPUNOAHCEHUAMU NO O0CMABKe KYJIUHAPHBIX U30eNUll, 6HeOpeHUe DPA3IUYHLIX MEXHONOUU C
OOHOU CMOPOHBL, U, NOOCMPAUBASCH NOO NOMPEOHOCMU DPbIHKA, CMAN0 B0CMPEOO8AHO
((HMS‘KOKCUZOPMIZHOQ» u «pacmumeilbHoe)y MEHIO o0 npueepotcenyes 300p06020 numarus ¢
Opyeoil CMOpPOHbL.

KuioueBble cioBa: koyutafopanusi B PECTOpaHHOM Ou3HEce: OT JOCTaBKU
KyJIUHAapHOW TPOAYKIMM JO CO3JaHUsA «HOBOrO» MeHI0 (cymedynbl, MOJEKyJIspHas
KyJlIUHapHs, (QblOKEeH KyxXHs, Oe3INoTeHoBble Omofa u 1ap.), «Pobormsaums», dyarex:
IMPOU3BOJACTBO KyJII/IHapHOﬁ MMPOAYKIMH — YIIAKOBKA — IICPEBO3KaA — JOCTABK4, BHCAPCHUEC QR-
KOJIOB BO BCE THUIBI MpennpusTuil nutanus, TIKTOK mponBukeHHe HOBOTO PeCTOPAHHOTO
HpOayKTa.

Abstract

The article is devoted to the development of the restaurant business in Russia as an
integral part of tourism. The restaurant business suffered greatly during the pandemic, new
technologies became in demand in the organization of the delivery of culinary products,
methods of service and the formation of a "new" menu. Collaboration is the process of joint
activity of two or more parties in any field to achieve common goals. There was a
collaboration with applications for the delivery of culinary products, the introduction of
various technologies on the one hand, and adapting to the needs of the market, a "low-
calorie” and "vegetable™ menu for adherents of a healthy diet, on the other hand, became in
demand.

Key words: collaboration in the restaurant business: from the delivery of culinary
products to the creation of a "new" menu (soups, molecular cooking, fusion cuisine, gluten-
free dishes, etc.), "Robotization”, foodtech: production of culinary products — packaging —
transportation — delivery, implementation of QR codes in all types of enterprises
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Introduction

The restaurant business plays a significant role in the development of tourism in
Russia, but in 2020, due to the spread of coronavirus infection, enterprises began to suffer
losses due to the lack of customers.

The pandemic has exposed serious gaps in legislation that hinder the development of
the industry. In particular, the majority of catering establishments were not able to take
advantage of the preferences provided by the government, as they do not belong to small and
medium-sized enterprises (SMES).

In addition, both in order to receive benefits and to develop new options, it is
necessary, according to market participants, to update the existing OKVED so that they allow
the development of the same distance trade in culinary products, and create their own delivery
Services.

Food delivery has become a new trend in the restaurant business

In the context of the pandemic and the imposed restrictions, many entrepreneurs were
rescued by delivery - their own or partner, as well as takeaway. In addition to the mobile
“application”, “Robotization” boldly enters the food industry. Robots are designed to free
people from dirty, boring or dangerous work. They must improve quality by eliminating
human errors and reduce production costs. In the restaurant business, it has become possible
to create a technological chain from the production of culinary products, packaging, to
transportation and delivery. An innovation was the introduction of QR codes in all types of
food establishments, and TikTok helped promote a new restaurant product. The new
restaurant product is not only "robotization", but the creation of a new "low-calorie” menu,
taking into account the needs of the market: superfoods, molecular cooking, fusion cuisine,
gluten-free dishes, etc.

Research methods

Observation, analysis of articles to identify positive trends in the development of the
restaurant business in world practice, processing the results of the analysis. The theoretical
basis was regulatory documents, namely GOST 30389-2013 (the standard establishes general
requirements and classification of public catering establishments in the Russian Federation).
When solving the tasks set, the article uses modern methods of scientific research: a
systematic approach, conceptual analysis.

Practical significance of the work

The research materials can be applied in practice to the heads of tourism and restaurant
enterprises that make up the tourism product, investors and other organizations.

Discussion of the problem

The development of tourism is currently experiencing conflicting trends, which are
formed under the influence of both objective and subjective factors. Objective factors include
the global financial crisis, coronavirus infection (flu), as well as fierce competition in the
tourism sector, including in the restaurant business. Subjective factors include the conduct of
an incorrect marketing policy of a restaurant enterprise, namely, on an ongoing basis, the
demand for catering products is not studied. The company’s overpriced pricing policy, poor
service, no staff training, etc. The result of the financial crisis due to COVID restrictions is a
drop in the solvency of tourists (consumers of a restaurant product), they choose the most
economical offers in the field of restaurant services. Food companies that have been able to
adapt to new conditions and introduce food delivery through various applications are
becoming popular.

Therefore, in order to be a competitive restaurant enterprise, it is necessary, along with
traditional service, to create a new restaurant service - food delivery and make a "new"
emphasis on the menu, offer "low-calorie” dishes.

1. To feed their guests, some restaurants turned establishments into grocery and farm
shops (they have the opportunity to order groceries online and with delivery to the
office or home.
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2. In the presence of a personal bakery, entrepreneurs offer their customers bakery
products from their own grinding wheat.
3. The Healthy Living Request (HLS) is a new trend that is driving restaurants to sell

"low-calorie"” fish and seafood dishes, poultry, lean meats, dressings and more.

The current state of the restaurant market is such that it is necessary to introduce the
entire technological food chain - Foodtech: production of culinary products — packaging —
transportation — delivery.

Today, the delivery of culinary products has become an integral part of our modern
life, restaurants began to develop "applications” in order to establish a connection between the
catering (culinary store) and its consumers, thereby reducing the burden on staff.

Today, “apps” allow food service businesses to optimize restaurant throughput and
ensure efficient service by coordinating with the kitchen and integrating with third-party
organizations (including transporters) to accurately deliver culinary products.

Fast food chains are implementing advanced logistics to find out where a customer or
courier is and then notify restaurant workers (food staff) when they should start preparing the
order. A restaurant that responded promptly with a good “app”, efficient cuisine and a variety
of delivery methods for culinary products is now clearly ahead of those who use only the
services of aggregators.

In addition, a mobile "application” will allow serving guests in a restaurant without
waiters. The mobile "application” will allow:

e Reserve a table;

e Menu ordering without a waiter;

o The ability to pre-order and receive a notification about the readiness of the dish, so that
later you can pick it up from the restaurant yourself;

automatic payment from the card linked to the account;

o Calling the waiter to your table directly from the "application™, listing tips and much
more.

In addition to the mobile “application”, “Robotization” boldly enters the food industry.
Robots should free people from dirty, monotonous, routine work, improve the quality of
culinary products by eliminating staff errors and thereby reduce production costs. Today,
robots in some work positions can replace the ever-rising labor force in various areas of the
restaurant business. This is an important step in automation and robotization, which will lead
to fast and high-quality cooking and delivery of culinary products.

Partially automated burger and beer bars, operating with little to no people, in which
restaurant guests place their orders through computer screens, and then receive food and
drinks prepared and delivered by robots. Some restaurants equip the trading floor in the form
of a railway, where the "locomotive" delivers the order to consumers.

Couriers, cooks, bartenders cannot yet be completely replaced, but they will reduce the

load on restaurant staff. Robots can accurately pick the order when assembling products. For
example, when preparing dishes such as pizza, where the amount of food waste depends on
the exact weight of cheese, seafood, sausages or other ingredients.
Restaurants in the structure of transport "hubs" (railway, air, etc.) plan to introduce self-
service kiosks to automate payment at the front office and robots at the back office.
"Computer vision" is becoming popular, which can use up to 10 surveillance cameras to
monitor the processes in the kitchen and notify staff of possible problems with orders.

Today, the introduction of payment through QR codes has become popular. During the
pandemic, many restaurants have added QR codes to dining tables to view the restaurant
menu. This made it possible to get rid of the usual printed versions of the restaurant menu,
which require careful processing after each guest. Having offered such a service - ordering a
menu and paying a bill, restaurateurs began to introduce QR codes in all types of catering
establishments.
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As we can see, this technology will be more and more widespread in restaurants, as it
can significantly improve the efficiency and quality of service. For example, customers won't
have to call a waiter to place an order or pay a bill.

Subscriptions to farm products, where consumers can choose high-quality vegetables
and meat delicacies, remain popular. TikTok promotion plays an important role in this matter.

At first glance, it might seem that TikTok is for the restaurant business and farmers.
You need to understand that the audience of the TikTok application has changed, now they
are people over thirty years old, who are the main buyers of restaurant services. For the
successful operation of the restaurant, they invite a well-known blogger who makes
promotional videos on national cuisine or an interesting music program. (htths/t.me/ « Digital
Lovers & V asilisa")

Collaboration with applications it must be remembered that only 4 out of 10 guests
return to restaurants after the pandemic, while the rest prefer delivery. Therefore, the main
emphasis in 2023 should be placed on the development and implementation of various
technologies. The time spent on the Internet by consumers of restaurant services is inevitably
growing, so it is worth making suggestions for a varied “low-calorie” menu, including taking
into account healthy lifestyles, adjusting to the needs of the market.

The needs of the restaurant services market are changing. Consumers want new taste
sensations . The taste preferences of guests change much faster than the menu in a restaurant,
and they are often very difficult to keep track of. A start-up of "food intelligence” based on
artificial intelligence — tastewise, has appeared abroad , it not only helps in tracking people's
tastes, but also helps to predict them, making it possible to offer exactly what consumers
want.

The main trends in the development of the restaurant business are largely based on the
kitchen itself, proposed by the restaurateur. Nobody canceled the trends, and a fresh look at
already familiar things always serves as a good help to the restaurateur. It is the unique
approach and adaptation of the menu for the guest of the catering company that allows you to
create the most comfortable conditions for the development of the restaurant and serving even
the most fastidious gourmets. The fashion for a healthy lifestyle, which has been developing
so rapidly for more than five years, has had a serious impact on European and domestic
cuisine. More and more people are striving to diversify their table with healthy and
environmentally friendly products, because the demand for diet food is growing
exponentially. Nutritionists advise eating a healthy diet to get the most benefit. That is why
the "low-calorie" and "vegetarian” menu is widely popular and trusted by people who adhere
to a healthy diet. ( htths /t. me /" Digital Lovers & V asilisa™)

Modern trends in the development of the restaurant business have long set up
restaurateurs to include vegetarian dishes in the menu. The vegetable menu today is extremely
popular and is actively promoted by many domestic and foreign restaurateurs, in addition,
many adherents of a healthy lifestyle who dream of throwing off a few extra pounds exclude
“harmful” foods from their diet - bread, sugar, dairy and other products.

The trends in the development of the restaurant business in Russia are constantly
changing, therefore our consumer, an adherent of delicious food, has become even more picky
- now he is interested not only in the taste of the dish, but also in its composition.

Superfoods — this is the name given to products that attract the attention of regular
restaurant guests. They are raw or pickled products, which are prepared according to a special
technology (which allows, during cooking, to preserve all useful trace elements).

The next trend in demand is molecular cuisine.

Molecular Cooking Gained Popularity not so long ago and won the hearts of many
restaurant guests who prefer gourmet dishes with an original presentation, such as Michelin
restaurants. This Kitchen it requires special equipment, but it is extremely difficult to promote
it during a pandemic - already experienced guests who want to eat deliciously order it, but for
"newbies" the presentation itself is important (there is no question of delivery).
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Fusion cuisine is becoming another popular trend. Fans of a light and satisfying
snack that does not cause heaviness in the stomach will especially like fusion cuisine. It
involves a flavor "composition™ that can be easily absorbed in the body.

Another fashion trend is the gluten-free diet, which eliminates foods that contain
vegetable protein (gluten) from the diet. In addition, gluten is used as a thickener, and it is
included in confectionery, creams and various sauces.

The main sources of gluten are rye, wheat, and barley. It is necessary to exclude such
products from the diet: bakery, pasta, semolina, sausages (sausages), beer, etc. Of course, you
don’t need to completely abandon cereals, you need to replace gluten-rich foods with other
raw materials and take this into account when creating the menu.

Conclusion

Thus, we can conclude that today in the Russian Federation all the prerequisites have
appeared for the development of a “new” restaurant product that will help meet the demand of
the population for the services of a catering enterprise.

The introduction of "robotics" and "new" menus in the restaurant business will allow
to analyze the impact of new technologies on work processes or to check the correctness of
the built supply chain of culinary products. Specialists, restaurateurs, can predict scenarios for
the delivery of products and the creation of a “new” menu in order to better understand their
potential positive or negative impact on the restaurant.

If a restaurant wants to increase sales by a certain percentage, with the help of these
tools (new approaches in the restaurant business), then it will be possible to calculate how
many employees will be required to achieve the goal.

When an idea is formed about new preferences in menu selection and ways of
delivering culinary products, it will be possible to integrate this data into a single solution
(creating a “new restaurant product”), and the degree of involvement and customer loyalty
will definitely increase.

The aggregated data will provide insight into how customers respond to marketing and
the impact campaigns have on restaurant revenue.

For example, the combination of access to loyalty points, contactless ordering at the
table and online payments are real opportunities for “growth” in profits in the future.

Before implementing any technology, it is worth considering and calculating how
quickly it will pay off.

Data, new technologies, will be developed not only in large cities, but also in villages
where there are catering points and good mobile communications, with the ability to use the
“app” or online payments.
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Annomauus

Humepec k pacnosnasanuio smoyutl Ha 1uye pacmem ece OObUle, U GHEOPAIOMC
Hosble anzopummbsl U memoowl. lIlocnieonue docmudicenus 6 0OIACMU KOHMPOIUPYEMO20 U
HEKOHMPONUPYEMO20 MAWUHHO20 00YYeHUs npueeau K npopvleam 6 oO1acmu ucciedo8aHull,
U C KaxHcOblM 2000M noseisemcs 6ce boavute u 6oavue mounsvix cucmem. QOHaxko, HeCMomps.
Ha 3HAYUMENbHBII NpOSpecc, OOHApyHCeHue ISMOYULl NO-NPEedCHEMY OCMAemcs: OYeHb
CIIOJHCHOU 3a0a4eti. DKCnepuMeHmanbHble UCCIe008aHUSL IMOYUOHANbHBIX NPOYECCO8 0ObIYHO
OCHOBAHLI HA HAOIVOEHUU U300PAdICEHUl C aAPOeKMmuUsHbIM CcoOepIcanuemM, BKIYAS
svipadicenus aya. B cmamve npedcmasnena peanuzayus Kiaccugpukamopa IMOoYUOHAIbHbIX
8blpadcenull nymem oOy4eHus aneopumma oOHapyscenus auy Ha Hadope oannvix AKDEF
@poumanvnvix uzobpaxcenuti auy (N = 4900). Obyuennas KoHEOMOYUOHHAS HEUPOHHAA
cemv, docmueaem cpeoHell MOYHOCU 00YUeHUsl NO nepecedenuto Hao obveounenuem 72,7%.

Llenv uccnedosanus cocmosna 8 mom, 4umoodwvl NPeocmasums HOPMAmMuUHvle OAHHbIE
OMHOCUMENbHO PACNOSHABANHUSL ULeCTU 8bIPAINCEHUL TUYA C IMOYUOHATILHBIM COOEPIHCAHUEM,
a makoice HelmpanbHO20 B8bIPANCEHUS TUYA. C UCNOIb30BAHUEM 3A0AHUSL C NPUHYOUMETbHBIM
8b100poM. B 0annom uccrnedosanuu coenacue 8 pacno3HaBaHuu Mexcoy u300pariCeHHbIMU U
8bIOPAHHBIMU YUACMHUKAMU BbIpadcenuamu eapvupogaioce om 70% (0na enesa) 0o 76%
(Onsa cuacmos). B yenom, pe3yrbmamel noxazwléaiom 6bICOKUUL YPOBEHb PACNO3HABAHUS
NpeoCmAasieHHblX GblpAdCeHUll auya, umo ceudemenvcmgyem o mom, umo AKDEF
obecneuusaem aoekeamHvle CMUMYIbL ON UCCIE008AHUL, USYUAIOWUX pPACNO3HABAHUE
svipadiceHull amoyuti Ha auye. I[1on u o3pacm yuacmHuKko8 oKazan 02panutienHoe lusHue Ha
pacnosHasanue 9SMOYULl, OOHAKO NOA MOOenu U 803pacm mpedyem OONnoIHUMENbHO2O
PAcCMOmMpPeEHUs.

KiroueBble cjioBa: SMOINHU, pacrio3HaBaHWE AMOIIHH, JIMIEBBIE BBIPaKEHUs, HAOOp
AKDEF, rny6okast KOHBOJIOIIMOHHAS! HEHPOHHAS CETh.

Abstract

Interest in facial emotion recognition is increasing and new algorithms and methods
are being introduced. Recent advances in supervised and unsupervised machine learning
have led to breakthroughs in research, and more and more accurate systems are emerging
every year. However, despite significant progress, emotion detection remains a very
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challenging task. Experimental studies of emotional processes are usually based on the
observation of images with affective content, including facial expressions. This paper presents
the implementation of an emotional expression classifier by training a face detection
algorithm on a dataset of AKDEF frontal face images (N = 4,900). The trained convolutional

The purpose of the study was to present normative data regarding the recognition of
six facial expressions with emotional content as well as neutral facial expressions. using a
forced-choice task. In this study, agreement in recognition between the expressions depicted
and chosen by the participants ranged from 70% (for anger) to 76% (for happiness). Overall,
the results show a high level of recognition of the facial expressions presented, suggesting
that the AKDEF provides adequate stimuli for studies examining the recognition of facial
expressions of emotion. Participant gender and age had limited impact on emotion
recognition, but model gender and age require additional consideration

Key words: emotions, emotion recognition, facial expressions, AKDEF set, deep
convolutional neural network.

BBenenue

B name Bpemst g pacro3HaBaHMsI AMOLIMK Yalle BCEro HCHOJIb3YIOT IIyOOKOe
oOyueHue. TexHHYECKOE 3pEHHE OCHOBAHO Ha ONTHUMH3UPOBAHHOM apXHUTEKType, KOoTopas
UCIOJIb3YET TIIIyOMHHBIE cernapadesibHble CBEPTKU Ul MOCTPOEHMS TIYOOKHX HEHpPOHHBIX
cereil. Ilpu BBOAe IBYX MpPOCTBIX TJ00aNBHBIX TUIEpHApPaMETPOB oOecIeuynBaeTCs
3 PEKTUBHBI KOMIPOMUCC MEXKIY 3aJepKKOW M TOYHOCTHIO. OTH THIIEPIapaMeTphl
(MHOXXUTENb IIUPUHBI U MHOXXUTENb pa3pelleHHs) MO3BOJIAIOT pa3paboTUMKy BBIOpAThH
MOJIeJIb HYKHOTO pa3Mepa Ul CBOErO IMPHIIOKEHMS, OCHOBBIBAACH KOMIIPOMMCCAX MEXIY
pecypcaMi M TOYHOCTBIO M IOKa3bIBa€M BBICOKYIO IPOM3BOIUTEIBHOCTh 110 CPAaBHEHUIO C
JIpYTMMH TOMYJSPHBIMM MojensiMu Ha kiaccuukauuu ImageNet. KonBostounoHHbIE
HEHPOHHBIE CETU CTaJld MOBCEMECTHO MCIOJIb30BATHCS B KOMIIBIOTEPHOM 3PEHHMHU C TEX I0p,
kak AlexNet mnomynsipuszupoBan riyOOKHE KOHBOJIOIMOHHBIC HeipoHHbIe cet. OOrmas
TEHJICHIMsI 3aKJII0YAaeTCsl B CO3JIaHMM Oosiee IIyOOKUX U CIOXHBIX CeTell Ui JNOCTHUKEHUs
0osee BbICOKOM TOYHOCTH. OJHAKO 3TU AOCTHXKEHUS B OOJIACTH IOBBIIIEHUS TOYHOCTU HE
00s13aTesIbHO AeNatoT ceTu Oojee >(PPEeKTUBHBIMU B OTHOILEHMM pa3Mepa M ckopoctu. B
JTaHHOW pabore onucbiBaeTcs 3G (HEeKTUBHAS apXUTEKTypa CETH U HaOOp U3 TUIeprnapamMeTpoB
JUISL TIOCTPOEHUSI MOJIENeH ¢ HU3KOM 3a7ep>KKOM, KOTOPbIe MOT'YT OBITh JIETKO COTJIaCOBAaHbI C
TpeOOBaHUSAMU K MPOEKTUPOBAHMUIO TPWIOKEHUM JUIsi TEXHUYEeCKoro 3peHus. Jlis
pacrio3HaBaHMsS SMOIMH dYalle BCEro MCIOJB3YIOT KJIacCU(UKATOp HSMOLMOHAIBHBIX
BBIpQXEHUI B pealbHOM BpeMeHH. B naHHOM mpoekTe Obul MpennokeH Kiaccu(ukaTop
HMOIMOHANBHBIX BBIPAKEHUH C TOJJEpKKOM BeO-kamepsl (Baosb ad(deKTuBHOW ocu
"cyacTauB/HE cyacTiAMB"), Jenas aKIEeHT Ha METO/Aax INyOOKOro oOydeHHs, BKIFOYAIOIIUX
oOHapykeHHe 00BEKTOB HAa OCHOBE CBEPTOUHBIX HeHpoHHBIX ceTeil (CNN) ¢ npeaBapuTensHO
MOJTOTOBJICHHON apXUTEKTypoll TiyOokoro oOyueHus. PesymapTar paboThl MpOrpaMMbl
npeanonarag, 4YTo TMOJyYeHHBIH JeTeKTOp OOBEKTOB OyAeT NpUHUMATh H300paKeHHs B
KayecTBE BXOJHBIX U BO3BpAIAeT B KaUECTBE BBIXOJIHBIX JIAHHBIX PAMKH Ha OOHapYXEHHBIX
JMIaX ¥ MOJMHUCSIMM Ha3BaHMA mpeobusagaromieil smonuu. Pacro3HaBaHue sMouui MIMPOKO
U3ydaercss Kak B TEOpHUH, TaK U B MPWIOKEHHUIX BO MHOTHMX OO0NacTAX HCCIEeI0BaHUM,
Hanpumep, B HelipoHayke [1,2], 6uonoruu [3], mcuxonoruu [4][5][6] u menurune [7]. Kak
MPaBUJIO, CYLIECTBYET CEMb THUIIOB YEJIOBEYECKHMX HIMOLMNH — THEB, OTBpallleHHE, CTpax,
cyacThe, IpycTb, nedanb u yausieHue [8]. Jlns oOHapyKeHHMs UEIOBEUECKUX 3MOLMN
CYILIECTBYET HECKOJIbKO IOAXO0JI0OB C HCIOJb30BAaHHUEM pPAa3JIMYHbIX CUTHAJIOB IOBEICHUS
YeN0BeKa, TAKUX KaK peueBble CUTHAIKI [9], cUTHAIBI AekTpodHIedanorpammsl (331) [10] u
nzoopaxkenus ymma [11]. Hpyrue uccnemoBarenu [12] pemanu npobnemy Kiaccupukammu
HMOIMI MO0 peueBbIM CHTHAJIAaM C IIECThIO BUAAMHU SMoLMH. B paboTax mo oOHapyk eHHIo
SMOLIMHA MO U300pakKeHUsSIM YeloBeKa OOBIYHO TpedyeTcss TpU CIEAYIONIMX JTana:
oOHapy>KeHHe JIuIa, BBIOOP MPU3HAKOB U3 M300paXKEHUH JIMIA U KIACCU(PHUKALMS IMOLHH 110
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U3BJICUCHHBIM MpU3HAaKaM. B nanHo#l paboTe ucmoab3yercs Moaxo/] K HOCTPOCHHUIO CHCTEMBI
OOHapy)XCHHSI SMOLMA B PEATbHOM BPEMEHH C HCIOJIB30BAHHEM OJHOW Kamephl. bbumm
paccMOTPEHBI CEMb BUJIOB AMOLUUA.

MarepuaJjbl 1 METOIbI

st mpoekTta Obul BeiOpana 0aza manabix ycpenneHHbli KDEF (AKDEF), koTopslit
npeJCTaBisieT cO00N Ha0Op CTaHAAPTU3MPOBAHHBIX M300pPAKEHUH, CO3/IAaHHBIX M3 MCXOIHBIX
u3o0paxkenmii 6a3p1 Karolinska Directed Emotional Faces (KDEF): 4 900 u3o0paxxenwii,
U300paKEHHBIE SMOIIMU, KOHTpOJIMpyemas cpeda (cryaumiiHas cheMKa). B mpoekre ObuI
UCTOJIb30BaH HA0Op € WpeIBapUTENbHO IMOMEYCHHBIMH JaHHBIMH JUII OOHApYKEHUs
00BEKTOB: (PpoHTaTBHBIC H300pakeHHs (pazMep H3o0pakeHHii= 562 * 762 mnmkceneil B

dopmare jpeg).

Pucynok 1. [Ipumep uzodpa:kenus, B3aToro u3 Hadopa nanubix aun AKDEF

B mpornecce knaccupukanuy B Ka4eCTBE NMPU3HAKOB HCIOJIB30BAINCH MIECTh €IMHUIL
nevictBus (AU), Boeruncisiembix yerpoiicteom Kinect. B tabmuie 1 mpuBeaeHbI MpUMEPHBIE
3HaueHuss AU aiis BbIpaykeHUH JIMLa OJTHOTO M3 yYacTHUKOB. V300pakeHns COOTBETCTBYIOT
SMOIMOHATBHBIM cocTosiHUAM (DC): HEUTpalbHOE, PaloCTh, YAUBIEHUE, THEB, IIeUalb, CTPax,
IPYCTb.

[Iar 1: Beibop n3obpaxeHus

ar 2: Pacmo3naBanme nwmi. M3Bnedenue mnpusHakoB. [IpeoOpasoBaHue nmna B
OTTEHKH CEporo, M3MEHEeHHe pasmepa numa (matpuua 96 * 96), mpeinckasaHue nuIa c
ucnoapzoBanueM CNN

[ar 3: Knaccudukarus amonuii. Habops! nanubix, mogens CNN

[IIar 4: mporHo3upoBaHue IMOLIUMA

ApXHTEKTypa KOHBOJTIONNOHHOM HeiipoHHo# ceTn (CNN)

Konpomonmonnsie Heiiponnbie cetu (CNN) crieninansHo pa3paboTaHbl A paboThI ¢
U300pakeHUsIMM B OTJIMYUE OT MHOrocjoiHoro mepuentpoHa (MLP), mockonbky, B cetu
3a/1eiCTBOBAHO OO0JBIIOE KOJIMYECTBO MapaMeTpoB Jake A HEOOJbIIMX H300pakKeHUH.
YroOwl ucnonp3zoBatb MLP st paboTsl ¢ m300paskeHUsIMH, HaM HEOOXOJUMO CIUTIOLIUTH
nzoOpaxenue. Ecau Mpl 3T0 caenaem, TO MPOCTPAaHCTBEHHas MHGOpManus (CBI3H MEXIy
Onu3nexamuMy THKcensMmu) Oyner morepsHa. Takum o00pa3oM, TOYHOCTH OyaeT
3HauuTeNbHO CHIKeHa. CNN  MOryr coxpaHsATh IpPOCTPAHCTBEHHYIO HH(OpPMAIUIO,
MIOCKOJIBKY OHU BOCHPHUHUMAIOT H300pakeHUs B opuruHaibHoM Qopmare. CNN moryr
3HAUUTENIBHO YMEHBUIUTh KOJUYECTBO MTApaMETPOB B CETH.

Apxurekrypa CNN cnoxnee, uyem apxurektypa MLP. B apxutexktype CNN
CYLIECTBYIOT pa3jM4YHbIE THUIIbI JOMOJHUTEIBHBIX CJIOEB W OINEpaluii, ¥ OH NPUHUMAET
n300pakeHust B opurnHanbHoM ¢opmare. B CNN cymiecTByeT Tpyu OCHOBHBIX THIIA CJIOEB:
KOHBOIONMOHHBIE CIIOM, CJIOU IYJIMHTA U MOJHOCTHIO CBSI3aHHbIE (TUIOTHBIE) ciiou. Kpome
TOT0, TOCJHE KaXJO0ro KOHBOJIIOIMOHHOTO CJIOSI W CJIOS C IIOJHBIM IOJKJIIOUEHUEM
noOapmsitorest cion aktuBanuu. B CNN cymiecTByeT 4eThblpe OCHOBHBIX THIIA OIEparuii:
Omnepanust CBEPTKH, oOmepanus OObEAMHEHUS, ONepalnus CIIKUBAaHUA W Olepanus
KJlaccupuKauuu (UM JIpyras coorBercTBytomias onepauus) [13,14]. Tlepssiit cioit B CNN -
3TO CBEPTOYHBIM CIIOH, KOTOPBI MpUHHMAaeT W300paK€HWs Ha BXOJ M HAuyMHAET MX
00paboTKy C 3a7auyeil u3Bjeub HA0Op XapaKTEPUCTHK U3 M300pa)xKeHHs, COXPaHSs MPU 3TOM
CBSI3U MEXIY ONMU3JIekKAIMMHU NMUKCEIIMHU. B KOHBOIIOIMOHHOM CJIO€ €CTh TPU DJIEMEHTA!
BXOJIHOE u300paxeHue, GUIBTPI W KapTra npusHakoB (puc.2). Omnepauus CBEpPTKU
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MPOUCXOAUT B KaXKIOM 3TOM cjoe. Omepanust CBEpTKH - 3TO HE YTO MHOE, KaK OMepaius
MO3JIEMEHTHOT'O YMHOXKEHHSI- CYMMHUPOBAHUS MEK/y Y4aCTKOM H300pakeHUs U GUIBTPOM.

,Ce}rrop(}xB)
o3 ol4]loo
2(o0f1]o 1] e 3|3 |4]3
o(1[3|2]|0]1 o < 1a 5|43
(x) ol1]o] =
ST e P 0 B ' 5/6|3]|2
. 3 107 0
olo|lo|1|o]1 : 21331
; PumsTp / AMPO -
111]10]0]|0 H (3x3) KapTa npHzHaKoe
i (4x4)

Bxopgsoe H30DpakeHHe Komomoma
(6x6) OneparHa

Pucynok 2. Onepanusi cBepTKH Me:KAy H300paxkeHneM U (pUIBTPOM

Onepanys CBEPTKH MPOUCXOAUT MEXIY Y4acTKOM H300pakeHus W (GUIbTPOM, Ha
BBIXOJIC TIOJy4aeTcsl KapTa Mpu3HakoB. Kapra MpU3HAKOB XPaHUT PE3yNbTaThl Pa3IUYHBIX
orepanuil CBEpTKU MEXKIY Pa3IU4YHBIMU CEKIUSAMH H300pakeHuss U GuiabTtpoM. D10 OyAer
BXOJIOM JUISI CJIEAYIOMIETO ClIosi 00benuHeHus. KoiamuecTBo 31€MEeHTOB B KapTe MPHU3HAKOB
PaBHO KOJIMYECTBY PA3JIMYHBIX YUAaCTKOB H300paKeHUs, KOTOPHIE MbI MOyYMIIH, TIepeMelas
¢mIbTpel IO M300pakeHuto. Ha mpuBeneHHON BBINIE CXeMe IMOKa3aHa OIepanus CBEPTKH
MEXy y4acTKOM u300pakeHuss u onHuM QuibTpoM. KommdecTtBo maroB (mukceneii), Ha
KOTOPOE MBI CABUTaeM (HIBTP MO BXOJHOMY H300pakeHHWIo, Ha3biBaeTcs Stride. Crasur
MOJKET OBITh BBIMOJHEH KaK MO TOPU30HTAIM, TaK U MO BEPTHUKAIH. 3[€Ch Mbl UCHOIB3YeM
Stride=1. Pa3mep kapThbl MpU3HAKOB MEHBIIIE pa3Mepa BXOJHOTO H300paxeHus. Pazmep kapTel
MpU3HAKOB Takke 3aBUCUT oT Stride. Ecnu mbl ucnonb3yem Stride=2, pa3zmep emie Ooinblie
ymenpmtcesi. Ecmu B CNN ecTh HECKOJIBKO CBEPTOUHBIX CIIOEB, Pa3Mep KapThl MPH3HAKOB
emie OoJbllle YMEHBIIUTCS B KOHIIE, TAK YTO MBI HE CMOKEM BBIMIOJIHATH JIPYTHe ONeparuu
HaJ KapTod mpu3HakoB. UToOBbl m30exath 3TOro, mMel npumensem Padding k BxomHOMY
uzobpaxenuto. Padding — »9T0 rumepmapamerp, KOTOpbIH Hag0 HACTPOUTH B
KOHBOJIIOIIMOHHOM clioe. OH 100aBIISeT TOMOTHUTEIbHbIC MUKCENU C HYJIE€BBIMU 3HAYCHUSIMU
K KaXIOW CTOpOHE M300pakeHUs. DTO IMOMOTaeT IMOJyYUTh KapTy HPU3HAKOB TOTO JKE
pa3Mepa, 4TO U BXOJIHOE M300paskeHue C 3aaueii n3Biedb Haubolee pejeBaHTHbIC TPU3HAKH,
MOJyYHB MAaKCHMAaJIbHOE YHWCIO WM YCPEIHUB HMX, yYMEHBIIAs IPH 3TOM pPa3MEpHOCTh
BBIXOJITHOTO CHTHAJa, IOJYYEHHOIO OT HPEIbIAYIIUX CBEPTOYHBIX CJIOEB, KOJIHMYECTBO
apaMeTpoOB B CETH M YCTpPaHss IIyM, MPUCYTCTBYIOIINN B XapaKTEPUCTHKAX, U3BJICUCHHBIX
NpebLAYIIMMU KOHBOTIOLIMOHHBIMU CJI0SIMU. B cioe o0beIMHeHNs €CTh TPU AJIEMEHTa: KapTa
NpU3HAKOB, GWIBTP M OObEIMHEHHAas KapTa Mpu3HakoB. Onepauus 0O0beIUHEHUS
IPOMCXOIUT B KaXAOM cioe oObenuHeHHs. Omnepanusi oObeAUHEHHs] MPOUCXOTUT MEXKIY
YYaCTKOM KapThl NpU3HAKOB M (GuibTpoM. Ha BbIXome moiydaercs oObeIMHEHHAs KapTa
xapaktepucTuk. CyllecTByeT JiBa THUMa omepanuil oO0beAMHEHHs: MaKCUMallbHOE
o0beTMHeHnEe ¥ 00BeIMHEHNE TI0 CpeAHeMy 3HadeHuto. [locie mpuMeHeHns: OObeTMHEHUS K
KapTe OCOOEHHOCTEH KOJIMYECTBO KAaHAJOB HE H3MEHseTcs. DTO O3HayaeT, 4To y Hac
OJIMHAKOBOE KOJIMYECTBO KAHAJOB B KapTe NMPU3HAKOB M B OOBEAMHEHHOW KapTe MPHU3HAKOB
(OKII). Ecnu kapra XapakTepUCTHK HMEET HECKOJBKO KaHaJoB, CIENyeT MCII0JIb30BaTh
(GUIBTP C TAKUM K€ KOJTMYECTBOM KaHaioB. Ornepanuu 00beIMHEHHUS OyIyT BBITIOJHITHCS Ha
KaX/IOM KaHaJle He3aBHCHUMO. B oTnnuMe OT CIUTIONIMBAHMS MCXOJHOTO M300pa)keHus, Mpu
CIUTIONIMBAHUN OOBEAMHEHHBIX KapT COXPAHSIOTCS BaKHBIC 3aBHCUMOCTH MEXKY TMTHUKCEISIMHU
(puc.3). B mocieaHux cnosx BXOAOM SBISETCS MPEIbIAYIINNA CIIOM.

Pucynok 3. O6mas apxurekrypa CNN
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[ToTHOCTBIO CBSI3aHHBIX CIIOEB MOXKET OBITh HECKOJBbKO. [lociieHuii 0l BBIMONHSET
3amauy kiaccupukanuu (WK OPyrylo COOTBETCTBYIOIIYIO 33/1ady). B KakaoM MOJHOCTHIO
MOJKIIFOUEHHOM CJIO€ HCIONB3yeTcs (YHKIUS aKTHBAIMM C 3a7adeldl  Kiaccuukamm
0OHapy)XCHHBIX TPU3HAKOB HAa W300paXCHMM B METKy Kiacca. B tummunoit CNN cioun
pacmonaratorcs B cienyromeM nopsake. CNN npuHUMaeT Ha BXOJ M300paKEHUE KaK OHO
ecTb. BxoaHoe n3zobpakeHrne mpoxXoauT uepe3 psl ciioeB U onepauuil. KoHBOMOLMOHHBIE 1
OOBEAMHSIIONINE CIIOM HEOOXOJMMBI JJIsi H3BJICUCHHUS OCOOCHHOCTEH W3 H300paKeHus,
COXpaHsisl MPU STOM BaKHbBIE 3aBUCUMOCTU MEXAY MNuKcensiMu. OHHM TakKe YMEHBIIAIOT
pa3MepHOCTh (KOJIMYECTBO THKCENEH) MCXOTHOTO H300pakeHUs. DTH CIIOW HUCIOJIB3YIOTCS
BMecTe Kak rnapel. AktuBanus ReLU ucnons3yercs B kax10M cBepTOUHOM cioe. KonnyecTBo
(GUIBTPOB YBEITMYHUBACTCS B KAKIOM KOHBOJIIOIIMOHHOM clioe. Hanmpumep, eciiu MCoab30BaTh
16 ¢unbTpoB B MEPBOM CBEPTOYHOM CJIOE, TO B CJIEAYIOUIEM CBEPTOYHOM CJIO€ OOBIYHO
ucnonb3yercs 32 GunbTpa, u Tak ganee. [lepBrie HECKOIBKO CI0EB (POKYCUPYIOTCS HA MEHEE
BaXHBIX MaTTepHaxX (TakuxX, Kak Kpas) B JaHHBIX H300pakeHUs. KoHeuHble cloM HaxoJIsT
Oosee CIOXKHBIC MATTEPHBI (HAIPUMEp, HOC, TTla3a Ha u300pakenuu ymna). [locneaanii cioit
pemaer 3aaauy kinaccupukauuu. AxtuBaius ReLU ucnonb3yeTcss B KaXIOM MOJHOCTHIO
CBSI3aHHOM CJIO€, 32 UCKJIFOYEHHEM IOCIEAHETO CJIOS, B KOTOPOM HCIIOJIb3YETCSl aKTHUBAIIUS
Softmax ans mHOrokmaccoBoit knaccupukanuu (tadn. 1). Cnou B mepBoil paMKe BHOCST
HEKOTOpble U3MEHEHUs B u300paxkeHue. Bo Bropom none Haxoaurcas MLP. Mexny Onokamu

HaxXOJIUTCS YIUIOLIEHHBIHN CIIOH.
Tab6auna 1. — Cjion apxXuTeKTYphI HelipoceTH

Mopgaens 1 Monens 2

Layer (type)  Output Shape Param  Layer (type)  Output Shape Param #
# === == == T
=== conv2d_8 (Conv2D) (None, 48, 48, 64)
conv2d_4 (Conv2D)  (None, 48, 48, 64) 128

640 batch_normalization  (Bat(None, 48, 48, 64)
dropout (Dropout) (None, 48, 48,64) 256

0 dropout_5 (Dropout) (None, 48, 48, 64)
max_pooling2d_4 (MaxPooling2(None,24,24, 0

64) O conv2d_9 (Conv2D) (None, 48, 48, 128)
conv2d_5 (Conv2D) (None, 24, 24, 64) 3856

36928 batch_normalization_1

dropout_1 (Dropout) (None, 24, 24, 64) (Batch(None,48,48,128) 512

0 dropout_6 (Dropout) (None, 48, 48, 128)
max_pooling2d_5 (MaxPooling2(None, 12, 0

12,64) O conv2d_10 (Conv2D)  (None, 48, 48, 256)
conv2d_6 (Conv2D) (None, 12, 12, 128) 19456

73856 batch_normalizion_2 (Batch(None, 48, 48, 256)
dropout_2 (Dropout)  (None, 12,12, 128) 1024

0 max_pooling2d_8 (MaxPooling2(None, 24, 24,
max_pooling2d_6 (MaxPooling2 (None, 6,6, 256) 0

128) 0 dropout_7 (Dropout) (None, 24, 24, 256)
conv2d_7 (Conv2D) (None, 6, 6, 256) 0

295168 flatten_2 (Flatten) (None, 147456)
dropout_3 (Dropout) (None, 6, 6, 256) 0

0 dense_6 (Dense) (None, 128)
max_pooling2d_7 (MaxPooling2 (None, 3, 3, 874496

256) 0 batch_normalization_3 (Batch(None, 128)
flatten 1  (Flatten) (None, 2304) 512

0 activation (Activation)  (None, 128)
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dense_3 (Dense) (None, 256) 0

590080 dropout_8 (Dropout) (None, 128)
dense_4 (Dense) (None, 128) 0

32896 dense_7 (Dense) (None, 256)
dropout_4 (Dropout) (None, 128) 33024

0 batch_normalization_4 (Batch(None,256)
dense_5 (Dense) (None, 7) 1024

903 activation_1 (Activation) (None, 256)
=== == == == === === O

=== dropout_9 (Dropout) (None, 256)
Total params: 1,030,471 0

Trainable params: 1,030,471 dense_8 (Dense) (None, 7)
Non-trainable params: 0 1799

Total params: 19,806,087
Trainable params: 19,804,423
Non-trainable params: 1,664

Crou cBepTkH, ciou Pooldown, Ciou koHBOIIOIMH, ciioi Pooldown,
BBINIAJIAIONIUE CJIOU U IJIOTHBIE CIIOU cion Droupout, makeTHOW HOpMaTU3alluu |
IIJIOTHBIX CIIOEB

PesyabTaTel U 00cyKI1eHUe

B wmerone ©Ha ocHoBe CNN iyunie ynaBiwBaeT JUIMTENIbHBICE BPEMEHHBIC
XapaKTePUCTHUKHA KOHTCKCTa, HO HE OYEHb — IIMKOBBIC XapaKTePUCTHKH. M3-3a 3TOrO
IIPOCEAAIOT paclo3HaBaHUs SMOIMI THEBA, CTpaxa U yIUBICHUS.

Tabnuna 2. Pe3ynbTaTsl Ha TeCTOBBIX JaHHBIX. O01Iast TOUHOCTH 57,2%

I'nes Crpax Panocte  HeirpanibHoe ['pycth Y nuBnenue
I'nes 77.11 04.82 03.61 04.82 04.82 03.61
Crpax 24.24 42.42 03.03 13.64 03.03 12.12
Panocts 13.33 02.22 74.07 04.44 05.93 00.00
Heiitpansnoe 14.94 00.57 08.05 53.45 18.39 02.87
I'pyctb 22.54 02.82 19.72 08.45 42.25 04.23
Y nuBnenue 25.00 17.86 07.14 17.86 14.29 14.29

Hama monens CNN 6bi1a o0ydyena rHa Bcex 4900 y4eOHBIX H300paXKEHHUAX B TEUCHUE
100/200 smox ¢ mapameTpamu 1o ymondaHuto [15]. OcHOBHON MeTpHUKON TOYHOCTU ObLIa
MeTpuka ACCUracy- TOYHOCTh MPEJCKA3aHHBIX KJIACCOB AMOLMNA. B Kakayro U3 310X MOXKHO
Ha0IrI01aTh 32 X0/10M 00yueHus: Moaenu. OOBIYHO TOYHOCTh JaHHBIX OOYyYEHMS U MPOBEPKU
CO BPEMEHEM YBEIMYMBAETCS, TAK)KE€ MOXKHO IPOAHAIU3UPOBATHh HCTOPUIO Mojenu. Jlis
100/200 »moX TOYHOCTH TECTOBBIX NaHHBIX (24.49/59.23) uyTh MeHbIE, YeM TOYHOCTb
oOy4aromux AaHHbIX (25.13/89.02), mpu 3TOM MOXHO HaOIIOAATh, YTO MOTEPHU MPU IPOBEPKE
YBEJIMUUBAIOTCA C TEUEHHUEM BPEMEHHU. JTO TaKKE TOBOPUT O TOM, YTO MOJEIb ILIOXO
CIpaBJisjiach C JaHHBIMU IMpPOBEpKU. TakuM 00pa3om, Hal0 JBUTAThbCA Jajibllle U BHOCUTh
MONpPaBKU B MapaMmeTphl. /(s pelieHus, OrpaHUYE€HHOIO MPEIJIOKEHHBIM MPOCTPAHCTBOM
MOKCKa, CKOpPOCTh oOOyueHusi Oblla ycTaHOBJI€Ha Ha |e-3, HCIonb30Balics aJIrOPUTM
ontummzariuin  Adam [16]. Pasmep makera Obll ycTaHOBIeH Ha 64, pasmep saep B
KOHBOJIIOIIMOHHBIX CJI0SX ObUT ycTaHOBJIeH Ha 3x3, a B KadecTBe (YHKUIMHU AaKTHBAIUU
UCIIONb30Baach BBIIpsMIICHHAs JuHeWHas equHuna (ReLU). [lna xnaccudukanum
HCTIOJIb30BAJIMCh 2 MOJHOCTHIO CBS3AHHBIX CJIOS, MEPBBIM U3 KOTOPHIX UM 256 HEMPOHOB, a
BTOpPOW — 7 HEHPOHOB, MO OJHOMY Ha KaXXIyI0 SMOLMIO B 0aze maHHbIX. Kaxmas monens
otnpasisieTcsi Ha oOyuenue B Teuenue 100/200 smox mmst mpoBepku ee TouHOCTH. Cremyet
OTMETHUTBh, YTO JIy4lllee PEIICHNE U3 MOJEJIEH MOKa3ajJ0 TOYHOCTh Banuaauuu 63,22% c 200
amox o0ydeHus. Cxema Jydineld MoJIeiu mpejcTaBiieHa B Tabi.1, Mmoens 2.
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train_loss, train_acc = model2.evaluate(train_images, train_labels)

print("Training Accuracy:', train_acc*100)

test_loss, test_acc = model2.evaluate(test_images, test_labels)
print('Testing Accuracy:', test_acc*100)

val_loss, val_acc = model2.evaluate(val_images, val_labels)
print("Validation Accuracy:', val_acc*100)

Model 1. st 100 smox

Training Accuracy: 25.13149082660675, 3ms/step - loss: 1.8477
Testing Accuracy: 24.937307834625244, 3ms/step - loss: 1.8490
Validation Accuracy: 24.491502344608307, 3ms/step - loss: 1.8517

Tabuuna 3. — CpaBHeHHe KauecTBA MPOrHo3a HelipoceTn Ajs Moaenan 1
3HaueHue QyHKINH MOTEPh 3HavyeHre TOYHOCTH
Jst 100 smox

wvalue of the loss function accuracy

s 8 ® o 8 ¢ & e * o @

® |oss_train

2 4 3 B 10
epochs

Js 200 smox

value of the loss function . accurac ¥

®  |oss_train 0 ®  gccuracy train
|

— loss_val
o7

K ®
5 06 (12
05

04

021 "%00ese
oo 03

Model 1. st 200 smox

del2.compile(optimizer=Adam(learning_rate=1e-3), loss="categorical_crossentropy’,
metrics=['accuracy'])
history2 = model?2.fit(...)

Training Accuracy: 89.02434706687927, 3ms/step - loss: 0.4277
Testing Accuracy: 58.930063247680664, 3ms/step - loss: 1.2362
Validation Accuracy: 59.2365562915802, 3ms/step - loss: 1.1870
Model 2. st 100 smox

Train Accuracy: 37.44122087955475, 9ms/step - loss: 1.6685
Test Accuracy: 35.66453158855438, 9ms/step - loss: 1.7104
Validation Accuracy: 35.97102165222168, 9ms/step - loss: 1.7098
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Taoauna 4. — CpaBHeHHe KayecTBa NPOrHO3a HelpoceTH A Moaesn 2.

3HaYeHue PYHKIUU MOTEPh

3HayeHnEe TOYHOCTH

Jis 100 smox

value of the loss function

®  |oss_frain
— loss_val

accuracy

®  accuracy train [T

— accuracy_val

value of the loss function
value of accuracy
=
I
I

o 5 10 15 20 25 kN
epochs

0 5 10 15 20 25 30

Jis 200 smox

value of the loss function

175 W 0.45

accuracy

®  accuracy_train
— accuracy_val

® loss frain
lo00 = loss_val

wvalue of the loss function
value of accuracy

| —

L]
L
L]
L
o

o 20 40 B0 80 100 20 40 60 80 100

gpochs

Train Accuracy: 99.77010488510132, 9ms/step - loss: 0.0060
Test Accuracy: 55.69796562194824, 9ms/step - loss: 2.9272
Validation Accuracy: 56.61744475364685, 9ms/step - loss: 2.7959

Mopenp umeer odiee koauvecTBo napamerpos 19,806,087, Jlyis cpaBHEHHsI, MOJICITb
VGG ¢ oOmmm konumyectBoM mapamerpoB oT 133 no 144 MWUIMOHOB HapaMeTpoB U
pasmepoM B 10 pa3 6onbiie focturiaa TouHocty 72,7% nHa 6a3e nanusix FER2013 [17], VGG-
16 [18] wucmonp3oBamu wmonaenu W Bapuantel VGG, W modToMy o00IIee KOJTMYECTBO
napameTpoB ISl UX MoJeneil HaxoauTcs B auana3zone 133-144 mumioHoB wiaM Beie. s
MPOBEPKHU OOLIEH MPOU3BOAUTEIBLHOCTH NPEUIOKEHHASI MOJIENb Obl1a 00ydyeHa B TeueHue 200
snox Ha 6aze maHHbIx AKDEF. Ha sToMm srame Oblna ycTaHOBIEHAa CKOpPOCTh OOydYeHUS,
BbIOpan ontuMmuzatrop Adam co ckopocthto oOyuenust 0,001, a pasmep mnapTum ObLT
ycraHoBJieH Ha 64. [locie 06ydeHuss Mosienb noxyduiaa ToUHOCTh 55.70% c nortepeit 2.93 Ha
TECTOBBIX JIAHHBIX U TOYHOCTh 56.62% c motepeii 2,79 Ha Banmuanbix nanHbix AKDEF.

Taoiuna 5. — Tecr aast moaeun 1

Hns 100 smox
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oary Disgust

Js 200 smox

rr Daqust fear Happy 5o Supisehestnl

Taoauna 6. — Tect aast Mmoaean 2

o
ogry Dsgust Fear Happy Sad Surpioe Newiral

Jis 100 smox

° 0

Jns 200 smmox

0

fogry Disgust Fear Hapey Sad SurpriseNewtral

Angry

boary Digast Foar Hopgy  Sad SursiseNeutal

Ms1 00yummm mozaens ainst epoch = 100 u epoch = 200. bonee mydmme pe3ynbTaTsl
6butn mosyuens! Uit 100 smox B Mojenu 1, 4To mokasblBaeT Ha MpobiemMy nepeoOydeHus
naaHbix Ha 200 »snoxax. HWcropust Epochs mnokaspiBaeT, 4TO TOYHOCTH TOCTETIEHHO
YBEJIMYMUBACTCS, JOCTUIas MaKCUMaJbHOW TOYHOCTH Kak s oOyd4aroliero, Tak M Jyid
IPOBEPOYHOr0 HAOOpa, HO B KOHIIE MOJETh HauWHaeT rnepeodydatscs. [Ipu aTom merexkTop
00bexkToB CNN nmoctur cpenseit TouHoctu oOydenus: 74%, MakCUMaabHOW TOYHOCTH TS
BaJIMJIAUMOHHBIX JaHHbIX 59.23% wu TtouHocTH oOyueHus 89,3% (Habop oOyuaromux

npumepoB N = 4900).

I'.ITeyans

.Y nuBnenue

E.CTpax

Pucynok 4. I'pann4nbie paMKH ¢ KJACCOM 3MOLNI U BpeMeHeM 00HapYKeHHs
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JleTekTop 0OBEKTOB PUCYET PAMKH BOKPYT JIMII, OOHAPY)KEHHBIX Ha U300paKECHUX, U
IPUCBAaUBAET BEPOSITHOCTh TOrO, YTO 00JACTH, OOBEICHHBIE PAMKOM, IPUHAJIEXKAT K Kaccy
"smorun". Kak okazanock, okoHuaTenbHasi To4HOCTh poBepk CNN cocTtaBuia okomno 57%,
YTO, KOHEYHO, HEMHOro. I1oToMy 4TO HammM BbIpa)K€HHsI OOBIYHO COCTOST U3 KOMOMHAIUU
MO M HMCIOJIB30BaTh TOJBKO OJHY METKY JUIS MPEICTABICHUS BBIPAKEHHUS MOXKET OBITH
CJIO)KHO. B 3TOM ciyuae, korjga Mozenb NpecKa3blBaeT HENPAaBUIIBHO, NIPABUIIbHAS METKa
qacTo SIBJISICTCS BTOPOM Hanbosiee BEPOSTHOM IMOIMEH, KaK TTOKa3aHO B TECTOBBIX TaOIHIIAX.
Mozenp nefCTBUTENIBHO XOPOILO CIPABISIETCS ¢ KiacCU(PUKaLMEN MMOJIOKUTEIbHBIX IMOLMH,
YTO TPUBOJUT K OTHOCHUTEIBHO BBICOKOW TOYHOCTH OLEHOK JUIS CYAcTbi W YAWBJICHUS.
Tounocte cuactbst (happy) cocraBmser 79,5%, dYTO MOXHO OOBACHUTH HAIUYUEM
HarOOJIBIIET0 KOJMYECTBA UX MPUMEPOB B oOydaromemM Habope. IHTepecHO, YTO yAuBIICHHE
(surprise) mmeer TouHOCTh 69,1%, XOTS y HMX HaMMEHbIIEE KOJIMYECTBO IPUMEPOB B
oOyuyaromem HabOope. IIpoM3BOOUTENHHOCTH MOJEIH B CpEIHEM KaxkeTcs ciabee mpu
OTPHLATENBHBIX 3MOIMsIX. B wactHocTH, 3Monus rpycts (sad) umeer TouHocTh MeHee 40%.
Mojenp 4acTo OMMOOYHO KIACCH(HUIMPOBaNa 3J0CTh, CTpaX M HEUTpallb Kak T'PYCTHBHIE.
Kpome TOro, on Oosbllie BCEro 3alyThIBaeTCs IIPU IPOTHO3UPOBAHMU TIPYCTHBIX U
HEUTpabHBIX JIUII, TOTOMY YTO 3TH JBE SMOLIUH, BEPOSTHO, HAMMEHEE BBIPA3UTEIbHEI.

3akiioyenue

Lenp paGoThI MpeACTaBUTh METO]I TOBBIIICHHUSI TOYHOCTH MOJICNIN KOHBOJIIOIIMOHHOMH
HEHPOHHOI ceTH MyTeM ONTHUMHU3ALMM TUIEpIapaMeTpoB M €€ apXHUTEKTyphl. Pe3ynbTaTbl
HKCIEPUMEHTA MOKa3alli, YTO C IIOMOIIBIO 3TOTO METO/1a MOKET OBITh MOJTy4eHa KOMITAKTHAs
Mmojenb, ocHoBaHHasg Toiabko Ha CNN ¢ TouHocTbio 57%. [loBepXHOCTHas ONTHUMM3aLUsA
THIEpPIIapaMeTpoOB HMMelNla IIeNbI0 ToKa3aTth, 4To0 3((EeKTHBHOE pemeHne MOXKET OBITh
JOCTUTHYTO B MPOCTPAHCTBE IOMCKA, B KOTOPOM MPEIBIAYIIME pPE3YyIbTaThl CUUTAKOTCS
JOKaJbHBIMH MHHUMYMaMmH. Pe3ynbrar sBiIseTCSs  yIOBICTBOPUTEIBHBIM, YYHTHIBAS
OTPaHUYEHUS, HAJIOKEHHbIE HAa ONTHUMM3ALMUIO, KOTOpas MpOBOAMIACH HAa HEOOJIbIIOM
KonuuecTBe rumneprnapamerpoB [19]. Ham nerekrop oOBEeKTOB He MOKa3zal HEOObIYAWHO
BBICOKMX PE3yJIbTaTOB, XOTS OH MPOJEMOHCTPUPOBAN JOCTATOYHO BBICOKYKO TOYHOCTb IS
oOyuaromux JgaHHbIX (Monenb 2, 200 smox) — 99.77%. Ilpu »TOM Hazno y4uTHIBaTh, 4TO
BBIOOpKH /11 HAOOpPOB JAHHBIX, Kak MpaBWIO, JI MCCIEIOBaHMS BKIIOYajga OoJjibllee
KOJIMYECTBO JKEHIIWH. MBI MTPEIOKUIH TTOIX0], OCHOBAaHHBII Ha KOMOMHHUPOBAHUH MOJIEIeH
JUIS pacrio3HaBaHMs SMOLUN B €CTECTBEHHBIX YCIOBMSAX, M JIOCTUITIM KOHEYHOH TOYHOCTHU
51,7% wa BamumanMoHHOM HaOope. Pe3ynbTaThl TakXe MOKa3bIBaIOT, YTO HEKOTOPHIC
BBID@KEHUS JIMIIa paclio3HaBaJUCh Jierdye, 4yeM Jpyrue. Kak M B OpUTMHAJIBHOM
UCCJIEIOBAaHHUH, TOJOXKUTENIbHbIE 3MOLMU PaclO3HABAIUCh Jierye, 4YeM HeraTuBHbIe. bomee
KOHKPETHO, CYacThe ObUIO caMOll JIETKO pacro3HaBaeMOW SMolLMEH, C BBICOKMM, KaK U B
JPYTUX W3BECTHBIX HCCIIEJOBAHMSIX, C BBICOKMM IPOLIEHTOM IpaBWIbHBIX OTBETOB (97%).
HauOonee pacrno3HaBaeMbIM BbIpakeHue Julla Obulo HelTpanbHoe (69%), a mpespeHue
MOKAa3aJI0 CaMbIil HU3KUI YpOBEeHb pacrno3HaBaHus (24%).

ITockonbky y Hac He OBIJIO JOCTAaTOYHO OOJIBIIOrO OOyyaromero Habopa, 4YToObI
MIPOBECTH ONTHMAIBHOE pa3ielieHue OOydeHHS M TECTHPOBAHWS, MBI HE MPOBEPSUIH paboTy
HAIllero JIeTeKTopa OOBEKTOB Ha YyAep)KaHHOM TecToBoM Habope. Ilostomy Bmonne
BO3MOXKHO, YTO HAll JETEKTOpP OOBEKTOB MOXKET JEMOHCTPHPOBATH BBICOKYIO CTETICHb
Ype3MEpHON MOATOHKU K 00yyaroeMy MHOKECTBY. B 3ToM ciyyae ymMeHblIeHHE TMOKOCTH
Halle Mojenu (HarmpuMmep, ¢ TOMOIIbI0 METOJI0B PErysipU3allii) MOXKET CHU3UTh CTENEHb
NEePenoroHKN B OyAyIIUX MTEpalusX Hamed Mojenu. B 1menom sicHO, 4yTO pacro3HaBaHUE,
OCHOBaHHOE TOJIBKO Ha paclo3HaBaHUU C KaMephbl, HE AaeT HE0OXOJUMYIO TOUHOCTh, IOATOMY
BU3YaJIbHOE paclO3HABAaHHE MOXHO HHTETPUPOBAaTh C JPYTMMHU CHUTHAJaMHU TOBEACHUS
YyeJloBeKa, C TAKUMH Kak ayauo uadopmanus, DKL, anekrposnuedaiorpaMmsl 1 T.1.
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