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Annomauyun. Obpabomka un@opmayuu AGNAEMCs KI0OUE8bIM UHGOPMAYUOHHBIM NPOYec-
com. B cesa3u ¢ samum akmyanuzupyemcsi 6onpoc 6bloopa CmpyKmypHoU OpeaHu3ayuu OAHHuIX OJisl
yenel opeanuzayuu npoyecca o0opabomxu.

Mamepuanwst, memoowvl, pe3yibmamst u 00CyHcOeHUA

Hunamuueckue cmpykmypol OGHHbIX NPUMEHAIOMCA 8 CIYYAsX, K020d Npu peulenuy 3a0aqu
omcymcemeyem sSiCHOCHb OMHOCUMENbHO MPebyemoco pasmepa UCnoab3yemMol cmpykmypsl. /[pyeum
HanpasieHuem 6 UCHONb30BAHUU OUHAMUHECKUX CMPYKMYP 6bICHYNAOmM 3a0ayu HA 00pabomky
OONBUIUX MACCUBOB OAHHBIX, 8 MOM YUCTe 3a0ayU HA Npeobpazosanue OOILUUX MACCUBOE OAHHDIX.
B maxoti cumyayuu npakmuyeckuii cMulci npuobpemaem Ucnoib308aHue CNUCKo8. Ykazanuvie 00-
CMOoAMEeNbCMEa aKmyaiu3upyiom npoonemy noucka 3¢ghekmusHsix mMemooo8 06pabomKu CNUCKos.
OmoenvbHo2o GHUMAHUSL 8 IMOM ACNEeKme 3ACTAYACUBAIOM 3aA0ayU HA Npeobpazosanue CNUcKos.
Ocobennocmu UCHONb308AH UL OUHAMUYECKUX CIMPYKMYP 00pabomKu OAHHbIX HA OCHOBE PEeKYPCUB-
HbIX MemOo008 ABNAemcsi OOHOU U3 aAKMYAIbHbIX 3A0ay 8 KOHMEKCme NPUMEHEHUs. CUCIEM C dlle-
MEHMamu UCKycCmeeHHo2o unmennekma. L{enb pabomul 3aKknoyaemcs 6 anaiuze npumMeHeHus pe-
KYPCUBHBIX MEeMOO08 8 3a0a4ax Ha npeoopasosanue cnuckos. B 3adauax oopabomku cnuckos 3¢-
(exmusHoe npumeHeHue Haxo0sm peKypcugHvie memoosl. Flcnonv3osanue pekypcuu 603MOHNCHO He
MOJILKO 8 CIMAHOAPMHBIX 3a0adax oOpabomKu 1emMeHmo8 00HO20 CRUCKA, HO U 8 3a0ayax Ha npe-
00pazosanue cnuUcKos, Hanpumep, 8 3a0aiax 00beOUHeHUs: 08YX CHUCKO8 8 00UH, pa30eleHusi 00HO-
20 cnucka Ha 08a. Ha npumepe 0annvix 3a0au npogeden 0emanvuvlll AHAIU3 NPUMEHEHUS. PEKYP-
CUBHBIX MEMOO008 HA YPOGHE CONOCMABIEeHUs NPeOUKamos U KOHKpemu3ayuu nepemeHHbix 6 npo-
epamme Ha IIponoce. B cmamve na npumepe 3adau 06veounenuss 08yX CHUCKO8 8 0OUH, PA30eNeHUs.
00H020 CNUCKA HA 084 NOOPOOHO ONUCAH CNOCOO UCNONb308AHUSL PEKYPCUBHBIX NPaAsUl Ojisi 00pa-
bomxu cnuckos. Onucanue peuienus 3a0a4, AHAIU3 8bINOIHEHUs. PEKYPCUU 8 PACCMOMPEHHbIX NPU-
Mepax ModHcem CLyHCUMsb MexHOI02UYECKOl OCHOBOI O/ peuleHus Opy2ux 3a0ay Ha npeobpasoea-
HUe CNUCKOS.
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3akniouenue

Tonyuennvle pezyromamsl Mo2ym 0blmb UCNOIL308AHBL 8 OANbHElUell pa3padomKe 80npo-
CO8 UCNONB308AHUSL PEKYPCUBHBIX MEeMO0008 8 3a0ayax 0OpabomKu CNUCKO8, d Makdice UCNOIb30-
8amuvCsl 8 YueOHOM npoyecce NpuU U3VUeHUU MeopemudecKux 0CHO8 UHDOPMAMUKU U JI02UHEeCKO20
NpOCPAMMUPOBAHUSL.

KuroueBble ciioBa: CTpYKTypbl JAaHHBIX, JUHAMUYECKas CTPYKTypa, 0OpabOTKa CIHCKOB,
PEKYPCUBHBIE METOIBI.

Abstract

Information processing is a key operation with information. In this regard, the study main-
streams the issue of choosing the structural organisation of data for the purposes of organising the
processing operation.

Materials, methods, results and discussions

Dynamic data structures are used in cases where there is no clarity regarding the required
size of the structure used when solving a problem. Another area of applying the dynamic structures
is the task of processing large amounts of data, including the task of converting large amounts of
data. In such a situation, the use of lists becomes practical. These circumstances actualise the prob-
lem of finding effective methods for processing lists. Tasks for transforming lists deserve special
attention in this aspect. Features of the use of dynamic data processing structures based on recur-
sive methods is one of the urgent issues in the context of the use of systems with elements of artifi-
cial intelligence. The purpose of the study is to analyse the use of recursive methods in tasks for
transforming lists. Recursive methods are effectively used in list processing tasks. The use of recur-
sion is possible not only in standard tasks for processing elements of one list, but also in tasks for
transforming multiple lists, for example, in the tasks of combining two lists into one, dividing one
list into two. Using these tasks as an example, the authors of the study perform a detailed analysis
of the use of recursive methods at the level of predicate comparison and concretisation of variables
in a Prolog programme. Using the example of the tasks of combining two lists into one, dividing
one list into two, the study thoroughly describes the method of using recursive rules for processing
lists. The description of the solution of problems, the analysis of the execution of recursion in the
considered examples can serve as a technological basis for solving other problems for the trans-
formation of lists.

Conclusion

The results obtained can be used in the further investigation of issues of applying recursive
methods in problems of processing lists, as well as in the educational process upon studying the
theoretical foundations of computer science and logical programming.

Key words: data structures, dynamic structure, list processing, recursive methods.

Introduction

Information processing is a key information process in any information structure. Data pro-
cessing is directly implemented using programs in accordance with a given algorithm. In this case,
the process of designing a program begins with a problem statement, an analysis of the initial condi-
tions and formalization. This stage involves the construction of appropriate mathematical structures
that will form the basis of the data processing algorithm. In this regard, the issue of choosing the
structural organization of data is being actualized, since the use of the corresponding data pro-
cessing commands in the algorithm will directly depend on this. It should be noted that in most cas-
es the problem can have several solutions, each of the methods will have its own specifics, use dif-
ferent methods, so the choice of the data structures used will ultimately determine the effectiveness
of the constructed algorithm.

Typical data structures can be static (sequential) and dynamic (connected). With a contigu-
ous distribution, you do not need to allocate a contiguous area of memory to store an array of data.

Bbinyck Ne3, 2021 9
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Information about the order of the elements is given using a pointer to the next element [1]. Dynam-
ic data structures are used in cases where there is no clarity regarding the required size of the struc-
ture used when solving a problem. Another direction in the use of dynamic structures are tasks for
processing large data arrays, including tasks for transforming large data arrays. In such a situation,
the use of lists becomes practical. Thus, the elements in a list are logically related in some way, but
the main thing is the fact that the list is a set of elements, in which, in the simplest case, each ele-
ment contains a link to the next element [2-4]. These circumstances actualize the problem of finding
effective methods for processing a list in the tasks of forming a list, determining the length of a list,
adding an element to the end of a list, adding an element to a given position in a list, searching for
an element in a list, etc. Special attention in this aspect deserves the tasks of converting lists, which
include combining two lists into one, dividing one list into two, etc. [5; 6].

The active use of systems with elements of artificial intelligence significantly transforms the
problem under consideration, since the basis of any intelligent system is the knowledge base and the
mechanism for obtaining a solution embedded in the system. These components determine two
main intellectual characteristics of the system: the ability to store knowledge and the ability to oper-
ate with this knowledge. The main basic logical languages are referred to the tools for the develop-
ment of intelligent systems. At the same time, in connection with the existing specificity of logical
languages, the methods of using standard data structures, including lists, acquire significance. Let's
consider the peculiarities of the use of dynamic data processing structures on the example of list
transformation tasks in the context of software implementation by means of the Pro-log logical lan-
guage. Many works of scientists are devoted to various aspects of compiling information processing
programs in the Prolog language.

Materials and methods

The theory of propositional and predicate calculus as a mathematical basis of logical pro-
gramming is considered in the works of S. Akbash and T. Erbay Dalkilych [2], L. Sterling [3], N.I.
Tsukanova [4]. The basics of logical programming and the peculiarities of the Prolog language,
such as the basic constructions of the language, types of sentences, the mechanism of program exe-
cution, the methodology for designing logical programs, are considered in the works of P. Tarau
and E. Blanco [5], R. Manheive et al. [6 ]. Solving logic problems in the Prolog programming lan-
guage became the subject of study by researchers A.N. Adamenko [7].

L. Sterling [3] resorts to recursive programming in the context of processing a special type
of data - lists [3]. Lists, the representation of lists, the implementation of some operations with lists
using recursive rules is also the subject of study in the work of I. Bratko [8]. Examples of programs
using recursive list processing rules are presented in the work of N.I. Tsukanova [4] and V.N.
Agafonov [9]. The analysis of the literature showed that the issue of solving the problems of pro-
cessing lists has found sufficient coverage in the scientific literature. The examples of programs in
which the operations of processing lists using recursive rules are implemented are given. At the
same time, in the works, there is no analysis of the execution of recursive rules in the context of
solving the problem of list processing at the level of matching predicates and concretizing variables,
which reveals, from a technological point of view, the incompleteness of knowledge about the use
of recursive methods in tasks of processing lists.

The results obtained made it possible to formulate the goal of analyzing the use of recursive
methods in problems of transforming lists. The structure of a list contains an ordered set of ele-
ments. Elements, as a rule, are related to each other in meaning, for example, a list of dates, a list of
events, a list of signs, etc. can be compiled. The elements of the list can be integers and real num-
bers, symbols, strings, lists. By analogy with arrays, lists are distinguished by such a characteristic
as the length of the list, which is understood as the number of elements in the list. Let us recall that
a distinctive feature of the list is that the length may not be known in advance. Let us note the main
points of the relative required descriptions when using the list structure in a program in the logical
language Prolog. When using a list structure in a program, it must be declared in the section of used
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data types, and in the section on declaring predicates, a predicate must be specified, the argument of
which will be the declared type related to the list.

Results and discussion

In the section of facts and rules of the program, the list itself is specified, the elements of
which are indicated in square brackets separated by commas, for example: [13, 1, 5, -3, 0, -7] - a list
of integers; [1.3, 1.8, 5.5, -3.5, -7.7] - a list of real numbers; [‘Prolog’, ‘Prolog’] - list of strings;
[[1,2,3], [6,7,8,9], [-1, -2]] - list of lists. In Prolog, in addition to the already indicated standard way
by enumerating elements, there are several other ways of presenting lists. The structure view of the
list is:
[13,1,5, -3, 0, -7] - a list of integers;
[1.3,1.8,5.5,-3.5, -7.7] - a list of real numbers;
[‘Prolog’, ‘Prolog’] - list of strings;
[[1,2,3], [6,7,8,9], [-1, -2]] - list of lists.
In Prolog, in addition to the already indicated standard way by enumerating elements, there are sev-
eral other ways of presenting lists.
The structure view of the list is:
. (&, []), which matches the list [a];
Structure. (A,. (B,. (C, []) - matches the list [a, b, c].
However, it is of fundamental importance in the context of considering lists in accordance with the
purpose of the study is the presentation of the list by highlighting the head and tail:
[Head | Tail] or [H | T]. Head is always the first item in the list. Tail is part of the list, the rest of its
elements are obtained by excluding the head.
Let's consider examples of presenting lists over the head and tail: the list [1, 2, 3] can be represented
as [1][2,3]].
For the general case:

[a,b,c,d]=[al[b,c,d]]=[a|[b]|[c, d]ll=[al[b|[c|[d]]]=[al[b]|[c][d]]]

In this regard, we can conclude that the list is a recursive structure, therefore, recursive pro-
cessing methods can be used to process lists. Let us consider the use of recursive methods for pro-
cessing lists using the example of list transformation tasks, the implementation of which by means
of the logical programming language Pro-log is carried out using recursive rules [10]. Consider a
software implementation of the solution to the problem of combining two lists into one.

Formulation of the problem. Combine two non-empty lists into one. Software implementa-
tion in the Prolog language.

domains
spisok = integer™ /* type - list of integers * /
predicates
append (spisok, spisok, spisok) / * triple predicate * /
clauses

append ([], P, P). / * Concatenate empty list with list P gives list P * /

appfnd (IX1Y], Q, [X|T]): - append (Y, Q, T).

goa

append ([9,15], [3,5], Z), write ("Concatenated list =", Z).

Let us carry out a detailed analysis of the application of recursive methods at the level of
comparison of predicates and concretization of variables.

1. The target predicate, append ([9,15], [3,5], Z), where Z is a free variable, the value of
which must be determined during the proof, is first compared with the fact, since it is the first in the
knowledge base, but the match fails because the lists do not match.
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2. Then the predicate append ([9,15], [3,5], Z) matches the head predicate of the rule append
([XY], Q, [X|T]), they are comparable if:

- X (1) - Y (1) is specified by the value [15]; - Q (1) is specified by the value [3,5]; [9| T ()] Z, Z
and T (1) are free. Now we need to prove that the head predicate append ([9 | 15], [3,5], [9 | T (1)])
is true.

— X is specified by the value [9];

— YW is specified by the value [15];

— QW is specified by the value [3, 5];

List [9 | T™] links with Z, Z and T are free. Now we need to prove that the head predicate append
([9] 15], [3,5], [0 | T™]) is true.

3. To prove the truth of the head predicate append ([9] 15], [3,5], [9 | T“]) (the first iteration

of the recursion), you need to prove the truth of the predicate in its body append ([15], [3,5], [ T“]).
Comparison with fact fails.

A predicate is comparable to the head of a rule if

— X®@ s specified by the value [15];

— Y@ s specified by the value [9];

— Q@ s specified by the value [3, 5];

List [15] T®] links with T®, T® and T® — are free. Now we need to prove that the head predicate
append ([15| [ 11, [3,5], [15 | T®Y)) is true.

4. To prove the truth of the head predicate append ([15| [ 11, [3.5], [15 | T®]) (the second it-
er(%tion of the recursion), you need to prove the truth of the predicate in its body append ([ ], [3,5], [
T]).

It is already comparable to the fact if:

— P is specified by the value [3,5];

— T@ s specified by the value P =[3,5].

This means that the body predicate append ([ ], [3,5], [3,5]) is true. Then the reverse run of
the recursion begins.

5. The head predicate of the second iteration of the recursion append ([15 | []], [3,5], [15 |
[3,5]]) is true. The body predicate of the first iteration of the recursion append ([15], [3,5], [15 |
[3,5]) is true. The head of the predicate of the first iteration of the recursion append ([9 | 15], [3,5],
[9 15| [3,5]]]) is true. The target predicate append ([9 | 15], [3,5], [9 | [15 | [3,5]]]) is true.

The solution will appear on the screen: Combined list = [9, 15, 3, 5].

Now let's consider the software implementation of the solution to the problem of dividing a
list into two.

Formulation of the problem. Divide a non-empty list into two, taking in the first list ele-
ments less than or equal to a given number M, and in the second - large M. Software implementa-
tion in the Prolog language.

domains

spisok = integer* /* type — list of integers * /

mid = integer

predicates

delet (mid, spisok, spisok, spisok) /* quadtruple predicate * /
clauses

delet (, [1,[1 [

delet (M, [X | Y], [X]Z], P):- X <=M, delet (M, Y, Z, P).
delet (M, [X | Y], Z, [X|P]):- X > M, delet (M, Y, Z, P).
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goal
delet (20, [8, 55, 15, 25], S1, S2), write («1 list=x», S1, «2 list =», S2).

In this program, the procedure delet contains two recursive rules and a fact that limits the re-
cursion. Consider how Prolog proves purpose. Let us carry out a detailed analysis of the application
of recursive methods at the level of matching predicates and concretizing variables.

1. The target predicate delet (20, [8, 55, 15, 25], S1, S2), where S1 and S2 are free variables,
the value of which must be determined during the proof, is first compared with the fact, since it is
the first in the knowledge base, but the match fails.

2. Then the predicate delet (20, [8, 55, 15, 25], S1, S2) matches the head predicate of the first
rule delet SM, [X|Y], [X]|Z], P), they are comparable, if:

— MW is specified by the value 20;

— X is specified by the value [8];

— Y® is specified by the value [55,15, 25];

List [8, Z\] links with S1; List P links with S2. Now we need to prove that the head predi-
cate delet (20, [8 | [55,15,25]], [8 | Z\], PY) is true.

3. To prove the truth of the head predicate delet (20, [8 | [55,15,25]], [8 | Z], PY) (the first
iteration of the recursion), you need to prove the truth of the predicate in its body

X <=M e 8<=20—Iistrue
Predicate of the body delet (20, [55,15,25], Z, P®) we cannot compare with the fact, but we will
compare with the head of the first rule if:

— M@ is specified by the value 20;

— X@ s specified by the value [55];

— Y@ s specified by the value [15, 25];

— List [55,2?] links with the list Z®;

— List P® links with the list P®,

Now we need to prove the truth of the head predicate of the first rule delet (20, [55 | [15,25]],
[55 | 2], P®) [11-13].

4. To prove the truth of the head predicate delet (20, [55 | [15,25]], Z?, [55 | P®)]) (the sec-
ond iteration of the recursion), you need to prove the truth of the predicates in its body.

X>M < 55> 20 is a true statement.

The body predicate delet (20, [15,25], Z®, P®)) is not comparable with the fact, but it is
comparable with the head of the first rule if:

— M® is specified by the value 20;

— X® s specified by the value [15];

— Y@ is specified by the value [25];

— List [15 | Z®] links with the list Z?;

— List P® links with the list P®,

® N?egv we need to prove the truth of the head predicate of the first rule delet (20, [15 | [25]], [15
| Z*], P*).

5. To prove the truth of the head predicate delet (20, [15 | [25]], [15 | P®], P®) (the third iter-
ation of the recursion), you need to prove the truth of the predicate in its body

X <=M - 15<20 — is a true statement.

The body predicate delet (20, [25], Z®, P®) is not comparable with the fact, but it is compa-
rable with the head of the first rule if:

— M@ is specified by the value 20;

— X is specified by the value [25];

— Y% s specified by the value [];

— List[25 | Z™] links with the list Z&®;

— List P links with the list P®),
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" I\ggw we need to prove the truth of the head predicate of the first rule delet (20, [25 | [ 1], [25 |

Z], P,

6. To prove the truth of the head predicate delet (20, [25 | [ 11, [25 | 2], P%) (the fourth itera-
tion of the recursion), you need to prove the truth of the predicate in its body

X <= M« 25 <= 20 — is a false statement, therefore, the return and comparison of the predi-
cate of the body delet (20, [25], Z®, P®) from the third loop of the recursion with the head of the
second rule [14] is carried out.

These predicates are comparable if:

— M@ is specified by the value 20;

— X is specified by the value [25];

— Y@ s specified by the value E I;

— List Z“ links with the list 2%

— List [25,P™ ] links with the list P®.

Now we need to prove the truth of the head predicate of the second rule delet (20, [25 | [ 1],
Z® 125 P9Y).

7. To prove the truth of the head predicate (20, [25 | [ 1], 2%, [25 | P“]) (the fourth iteration
of the recursion), you need to prove the truth of the predicate in its body

X>M < 25> 20—1is atrue statement.

The body predicate delet (20, [ ], Z¥, P™) already comparable to the fact if:

— Z¥ s concretized by the value of the empty list [];

— P s concretized by the value of the empty list [ ].
This means that the predicate of the body is true, and in this case the reverse course of recursion
will begin.

8. The head predicate delet (20, [25 | [ 1], E], [25, []] — is true. The predicate of the body of the
third iteration of the delet recursion (20, [25], Z*, P®) = delet (20, [25], [11, [25 | [1]) — is true. The
predicate of the body of the third iteration of the delet recursion (20, [15 | [25]], [15 | P¥],
P®)=delet (20, [15 | [25]], [15 | g] g) The predicate of the body of the second iteration of the re-
cursion delet delet(20,[15,25],2), P = delet(20,[15,25], [15 | [I], [25 | [(]1) — is true. The head
predicate of the second iteration of the recursion append (20, [55 |15,25], Z**, [55 | P®]) = append
(20, [55 |15,25], [15 | [11, [55] [25 | [J%]) — is true. The predicate of the body of the first iteration of
the recursion delet (20, [55,15,25], Z%, P®) = delet (20, [55,15,25], [15 | [1], [55, [25 | [1]] - is true.
The head predicate of the first iteration of the recursion append (20, [8 | [55,15,25]], [8] Z\, PY) =
append (20, [8 | [55,15,25]], [8 | [15 | [1], [55, [25 | [11]] - is true. The target predicate delet (20, [8,
55, 15, 25], S1, S2) = append (20, [8 | [55,15,25]], [8 | [15 | [1], [55, [25 | [11]] - is true.

The solution will appear on the screen: 1 List = [8,15]

2 List = [25,55].

Note that in the problems under consideration, the completion of the recursive call of predi-
cates occurs when comparing with the fact contained as the first statement in the knowledge base
[15].

Conclusions

So, for processing lists in tasks, recursive methods are effectively used. The use of recursion
is possible not only in standard tasks for processing elements of one list, but also in tasks for con-
verting lists, which was shown in the considered examples of combining two lists into one, dividing
one list into two. On the example of these tasks, a detailed analysis of the use of recursive methods
at the level of comparison of predicates and concretization of variables is carried out. The examples
are considered in sufficient detail, the necessary theoretical explanations are presented.

Description of problem solving, analysis of recursion execution in the considered examples
can serve as a technological basis for solving other problems for transforming lists. The results ob-
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tained can be used in the further development of the issues of using recursive methods in the tasks
of processing lists, as well as used in the educational process when studying the theoretical founda-
tions of computer science and logical programming.
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Annomauus

H3yuenue passumus mamemamuyeckux mMemooos8 npousso0CmMeeHHbIX NPoYeccos Ha Co-
8PEMEHHOM dmane passumus oouwecmea A6IAemcs: OOHUM U3 GANCHEUUUUX BONPOCO8 IKOHOMUYe-
ckou meopuu. Ceemenmayus pe3yibmamos MOOeIUpOsanus NpUeOOUm K momy, ymo mpebyemcs
UCNOb308aHUE OONLULOZO KOIUUECMBA PATUYHBIX MEmo008 Ol NONYYeHUs KOMNJIEKCHOU OYeHKU
PAa3sumus NPoU3800Cmad.

Mamepuanst, memoowvl, pe3yibmamol U 00CYyHcOeHUS

B oannom uccredosanuu paccmampusaomcs 0CHO8Hble Mamemamuieckue mMemoovl Mo-
0enuposanuusi NPoOU3800CMEEHHLIX NPOYECCO8 U 8bLOENAIOMCA Hauboaee 3HauUMble U3 HUX, AHATUZU-
PYIOMCsE MeHOeHYUU pa3eumus npou3eoo0cmeentulx npoyeccos 6 navane XXI eexa, umo aenisemcs
KpaiiHe 8adCHbIM ACNEKMOM U3YYeHUs MeHOeHYULl pa3eumus Mamemamuyecko2o Mooeauposanus
npou3800cmeenHvlx npoyeccos. Ha ocnosanuu mamepuanos ucciedo8anus 8blosucaemcs npeono-
JI0JiCeHUe, Uumo Haubonee 3¢hghekmusnvim 0N aHaIu3a Npou3eo0cmsea 8 6yoyuwem cmamem KOM-
NJleKCHOe NpUMeHeHUue Memooos8, DA3UPYIOWUXC HA Meopul He4eMmKUX MHONCECms, KIACMEPHO20
AHANU3A U AHANU3A HEeUPOHHBIX cemell 8 COOMBEMCmMaEyIouemM noIManHom npumerenuu. B xooe uc-
c1edosamnss ObLIU UCNONIL308AHBL IMNUPUYECKUe, AHATUMUYECKUe U CPABHUMEIbHbLE MemOoObl aHd-
JU3A OAHHBIX, KOMOpble CNOCOOCMBOBANU OOCMUNCEHUIO noKazamenel 3¢gexmusHocmu, npeo-
CMABIeHHbIX 8 OAHHOU cmambe. bvliu ucnonib306anvl Mamepuanbl mpyoos 6e0yuux omedecmeeH-
HBIX U 3apYOedCHbIX CNeyuarucmos 6 o0aacmu MamemMamuyecko2o MOOeIUpPO8anUs NpouUseoo0-
cmeenHwvlx npoyeccos. llpedsapumenvhbie pe3yibmamul UCCIE008AHUS NOKA3LIBAION, YMO HOBble
NPUHYUNBL PA3PAOOMKU MAMEMAMUYECKUX MeMO008 MOOEIUPOBAHUs. NPOU3BOOCMBEHHbIX NPoyec-
co6 cnocobcmeyiom 6o/iee 6CeCmMopoHHeM) AHAIU3Y NOTYUEHHbIX Pe3VIbmamos 8 HO8blX IKOHOMU-
YecKUx U nPpou3800CMEEHHbIX YCI0BUSIX.

3akniouenue

Pezynomamer nposedénnoco uccnedosanus umerom ocoboe 3uauerue 05 OATbHelule2o
PAa3eumMus Mamemamuiecko20 MooeIupoO8aHuUs 8 COBPEMEHHbIX COYUATbHO-IKOHOMUUECKUX YCI08U-
AX.

KiroueBble cji0Ba: MaTeMaTHUECKIE MCTOAbI, MOACIUPOBAHHUEC IMTPOU3BOJACTBCHHBIX IIPO-

[[ECCOB, MPUHITUIBI PA3BUTHS, MATEMAaTHYECKOE MOJAEITUPOBAaHNE, THOKOE aBTOMATHUYECKOE TPOU3-
BOJCTBO.
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Abstract

The study of the development of mathematical methods of production processes at the pre-
sent epoch of the society’s development is one of the most meaningful issues in economic theory.

Simulation results’ segmentation leads to the requirement to use a huge number of different
methods to obtain a comprehensive assessment of the development of production.

Materials, methods, results and discussions

This study examines the main mathematical methods of modelling production processes and
identifies the most significant of them, analyzes the trends in the development of production pro-
cesses at the beginning of the 21st century, which is an extremely important aspect of studying the
trends in the development of mathematical modelling of production processes. Based on the re-
search materials, it is suggested that the most effective method for analyzing production in the fu-
ture will be the complex application of methods based on the theory of fuzzy sets, cluster analysis
and neural network analysis in the corresponding step-by-step application. Empirical, analytical
and comparative methods of data analysis that contributed to the achievement of the performance
indicators presented in this article were used in the course of the research. The works of leading
domestic and foreign experts in the field of mathematical modeling of production processes were
used. The preliminary results of the research show that new principles of the development of math-
ematical methods for modeling production processes contribute to a more comprehensive analysis
of the results in the new economic and production conditions.

Conclusion

The conclusion can also be drawn that the study results show particular importance for the
further development of mathematical modelling in modern social and economic conditions.

Key words: mathematical methods, modeling production processes, principles of develop-
ment, mathematical modeling, flexible automatic production.
Introduction

Mathematical research methods are used to process a variety of data obtained both by poll-
ing and experiment. They help to establish a quantitative relationship between the studied phenom-
ena, as well as to evaluate the results of the experiment. Empirical research as part of a scientific
approach to the processes taking place in various areas of human activity is reduced to observing
the processes selected for research and, subsequently, studying relevant scientific works that act as
instructions or recommendations for conducting a practical section. The next analytical stage is
based on those materials that were obtained during observation, experiment or other method of col-
lecting the necessary information. At the third stage, the analyzed information can be processed us-
ing mathematical methods. It is this type of methods that makes it possible to concretize the prob-
lem and provide more accurate results for this study.

The basic principles of the development of methods of mathematical modeling are to in-
crease:

1) the adequacy of the models and their correspondence to the practical tasks being solved;

2) simplification of existing models while observing the essential properties of the model-
ing object itself;

3) the correspondence between the accuracy of the simulation results and the complexity of
the model;

4) multivariate use of the model [1]

The use of mathematical methods in the processing and analysis of empirical data allows
solving a number of fundamentally important problems:

1) assess the reliability of the hypothesis put forward,;

2) objectively identify differences from other options similar to this hypothesis;
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3) use correlation analysis, that is, to establish the dependence of the hypothesis put forward
in the course of the study on specific criteria, conditions, parameters and other constituent compo-
nents;

4) more clearly define the structure of the object under study;

5) correctly assess the degree of influence of a particular parameter or variable on the re-
sulting indicator;

6) to analyze the variability of features, that is, variations in the behavior of the research ob-
ject when changing certain parameters.

Consequently, mathematical methods increase the reliability of conclusions, as well as cre-
ate a basis for theoretical generalizations.

Mathematical methods are actively used in modeling production processes. The modeling
method is the main one in the study of systems and processes, therefore, in the study of the model-
ing process, we have the right to speak in a more format, that is, about economic and mathematical
methods. This type of methods is understood as an extensive complex of economic and mathemati-
cal scientific disciplines, which are combined to study socio-economic systems and processes
[2]. This set of methods contributes to a more comprehensive and in-depth analysis of production
processes. In turn, production processes are an integral part of the functioning of an enterprise, that
IS, its economic basis.

Modeling a priori involves making certain assumptions of a certain degree of importance. It
should be borne in mind that in this case, the models must meet the requirements, for example,
economy, acceptable accuracy, adequacy and expediency. Determination of the composition and
refinement of the implementation of such models depend on the nature of the problem, the typology
of the models and the very conditions of modeling [3].

Thus, the relevance of the study of mathematical methods for modeling production process-
es as necessary for their qualitative and correct analysis, as well as the construction of promising
models of the economic development of enterprises in general and in each industry separately, re-
mains.

The purpose of this study was to determine new principles for the development of mathe-
matical methods for modeling production processes.

Based on the purpose of the study, the following tasks were formed:

— review the basic mathematical methods for modeling production processes;

— determine the most significant mathematical methods for modeling production processes;

— analyze trends in production processes at the beginning of the XXI century ;

— to define new principles for the development of modern mathematical methods for model-
ing production processes, contributing to a more comprehensive analysis of results in new econom-
ic and industrial conditions .

In the course of the study, empirical, analytical and comparative methods of data analysis
were used, which contributed to obtaining the effective indicators presented in this article.

In the course of the study, materials from the works of such domestic researchers as
F.G. Akhmadieva, S.A. Ayvazyan, N.P.Buslenko, L.V. Kantorovich, V.G. Karmanova,
M.E. Sirotkina, B.A. Toropova, E.F. Boltacheva, V.V. Baranov and others, as well as well-known
foreign experts L. Zade, G. Wagner, Thomas H. Cormen and Hemdi A. Taha.

Materials and methods

Analysis of the main mathematical methods for modeling production processes

This section presents an analysis of the main modern methods of mathematical modeling
used in the analysis of production processes.
According to the research of G. Wagner [4] and L.V. Kantarovich [5], it is necessary to sin-
gle out 7 basic methods of mathematical modeling.
Simple enough, linear programming has been around for a long time. It is widely used in the
production and analytical field, because it not only expands the capabilities of the production deci-
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sion management system. Within the framework of this method, a problem is posed, for the solution
of which a system of equations is given. The structure of such a system usually includes a target
limitation and a certain number of additional ones. However, practice shows that linear program-
ming remains only a special case of convex programming. In turn, convex programming itself is a
special case of more formal mathematical programming. It should be noted that at the same time,
linear programming has become the basis for a number of methods for solving integer and nonlinear
programming problems [6].

Research L.V. Kantorovich, which he outlined in 1939 in his work "Mathematical Methods
for Organization and Planning of Production™ were developed by the American mathematician
J.B. Danzig in 1949 in the form of a simplex method. In 1967, the method was developed by
I.1. Dikin, who was the first to present developments based on the interior point method [7].

Consequently, linear programming, despite a fairly long-term development, remains quite rel-
evant in production and economic practice and is still used to obtain effective analysis results used
in the production management of an enterprise.

Regarding the method of nonlinear programming, we have to state that it is applicable in the
absence of the mathematical possibility of expressing a linear relationship between quantities. An
example of using such a method is the option of observing the temporal lag of the growth of output
from the cost of labor resources, while the growth rate of the amount of waste exceeds these param-
eters [8].

It is noteworthy that a universal complex of ways to solve nonlinear programming problems
has not yet been developed. On the one hand, this type of problem can be easily described by a cer-
tain system of equations. However, at the same time, these solution methods are quite cumbersome
and usually require additional costs to be included in the calculations.

If we analyze the significance of the network method for solving problems, then it is neces-
sary to take into account that they are also a special case of linear programming problems. To de-
scribe the model, researchers use the so-called graph technique. The most famous among the graphs
was the strip chart, or chart, by Henry Gantt, developed and introduced by him in the first decade of
the 20th century. The network method is considered the most convenient for a graphical description
of the optimization type of problems. It should be noted that the Gantt method can also be used for
other types of tasks - complex ones. Complex tasks include many variables and con-
straints. Therefore, it is necessary to state the fact that the graphical mechanism is most convenient
for describing various linear programming problems.

However, this method cannot be used in all industries. It is most convenient for describing lo-
gistics and line (conveyor) production. This method is limited in use for describing and modeling
complex production chains, which include components of manufactured products of various types.

The dynamic programming method uses the same network models mentioned above. These
are multi-step tasks. As a result of their solution, a recurrent expression is presented [9]. Using this
method, a set of automatically correct solutions is developed on the basis of a recurrent expres-
sion. However, the models that are used in the implementation of this method determine a fairly
narrow range of tasks to be solved. In addition, there is an objective difficulty in constructing such a
recurrent expression.

In this regard, the dynamic programming method is used only in certain production conditions
and, despite the presence of recurrence, which is of great importance for modeling complex se-
guences, has not yet received its development.

The method of probabilistic optimization models (hereinafter referred to as the PTO method)
proceeds from the presence of a probabilistic component. It includes a number of models, including,
for example, the inventory management model and the queuing system. The PTO method is used
for such models, which require random values, rather than regular or expected ones, to describe
them. Therefore, the introduction of the probability of events can be considered its positive
side. The use of the PTO method allows solving especially complex problems to which, due to var-
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ious circumstances, other methods cannot be applied. Models of the queuing system are given as an
example. They make it possible to implement tasks such as assessing the possible states of the sys-
tem, including the probability of failure of certain elements, or determining the optimal operating
conditions for a given level of probability [8].

Consequently, the category of probabilistic models of inventory management allows you to
choose an optimal strategy, for example, storage methods, the volume of loading lots, and others.

Nevertheless, the main problem of using this method for modeling production processes is the
need for special software, that is, in fact, there are no calculation options without the use of com-
puter technology.

The integer programming method is used for the purpose of mathematical optimization, in
other words, process feasibility, in which the set of variables must be integer [10], that is, in fact,
this means that the implementation of the method is an NP-hard task. Since there is a clear limita-
tion of optimization problems, in this case, to solve them, algorithms that are of particular im-
portance are needed. Integer programming uses certain techniques, such as the clipping plane and
backtracking method. Consequently, this method allows solving combinatorial problems, that is, the
processes associated with counting as a means and purpose of obtaining results determined by re-
search, as well as determining the quantitative properties of finite structures.

Despite the conditions for the use of this method, which are quite often encountered in the in-
dustrial sphere, it has the same specific disadvantages as all methods of the class of problems being
solved. Consequently, the integer programming method is only one of the methods used in the anal-
ysis of production processes, but it requires either the expansion of the theoretical base or the deep-
ening of the mathematical principles of modeling.

Simulation modeling is another of the most widely used economic and mathematical methods
for modeling processes. This research method simulates the system under study under an important
and fundamental condition of the presence of sufficient accuracy in describing the system that is
actually used in order to obtain certain information about it. The created model can be played in
time for one or a given set of tests. In this case, the effective indicators will be determined by the
random nature of the processes [11].

However, it should be noted that with a fairly wide range of problems solved by this method,
the complexity of describing all conditions is still preserved, and certain computing power is also
required. Consequently, simulation remains exclusive and is used by a limited number of compa-
nies.

The methods of mathematical modeling listed above have received their recognition and
widespread use in the XX century, although they remain relevant in application in the XXI centu-
ry. Among the modern methods of mathematical modeling that were developed in the last century,
but also developed in the first quarter of the XXI century, it is necessary to highlight a mathematical
model of neural networks, modeling based on the theory of fuzzy sets, methods of intuitive-logical
and logical-linguistic (semantic) modeling , theory of multicriteria optimization, cluster and tensor
analysis. The listed methods will be discussed below.

Despite the fact that the first mathematical model of a neuron was developed back in 1943,
this modeling method at the current stage of technological development is one of the most promis-
ing and actively developing. The disadvantage of the primary McCulloch-Pitts model was that it
uses a threshold type of neuron activation function. It excludes sufficient flexibility of the neural
network during training and tuning in order to solve the problem posed during the project. In 1958,
F. Rosenblatt presented his own neural network model - the perceptron, introducing the ability of
connections to modify into the McCulloch-Pitts model. This is what made her traina-
ble. Subsequently, John Hopfield proposed a neural network model in which there are feedbacks
between layers (layers). This innovation has strengthened its generalizing properties. In the 21st
century, these networks have become widely used in pattern recognition programs [12].
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At the present stage of development of society, special attention is paid to modeling and re-

searching artificial neural networks with a whole range of tasks:

- creation of control programs "in real time",

- possessing the ability to learn and self-study,

- maximizing the use of external information,

- having a memory of past situations,

- possessing the ability to seamlessly summarize and classify incoming information.

If we consider a neural network as a model, then its behavior is influenced by the following
factors: input data, network topology, physical properties of an individual element. The coefficients
of these factors organize the neural network itself. The variability of neural network organizations is
quite large, therefore, most often, three main types are distinguished:

- hierarchical type,
- local area networks,
- divergent networks with one input [13].

In 1990 V.V. Mayorov and 1.Yu. Myshkin presented mathematical modeling of a neural net-
work based on equations with delay. [14] Its dynamics is described by a system of delay differential
equations. In them, the initial states of the neural network are set and characterize the individual
input of the neuron [15].

In the last 20 years, neural network modeling has become more and more extensive in its ex-
perimental application. In addition to the high-tech industry, neural modeling has begun to be ap-
plied in manufacturing and service industries. However, despite the promising nature of this area of
mathematical modeling, there are still problems of complex perception of the results them-
selves. Modeling is still at the stage of primary development and requires adjusting the set of factors
that fit into the calculations to obtain the effect of accumulating the "necessary” amount of infor-
mation and, consequently, the ability to competent "self-education™.

In the middle of the 20th century, a significant problem appeared, which consisted in combin-
ing general considerations and logical reasoning, i.e. fuzzy logic (IL). It was solved in the theory of
fuzzy sets, the author of which was Professor L. Zadeh in the 1960s. This theory made it possible to
operate mathematically with a relatively fuzzy representation of concepts, which has some qualita-
tive and subjective characteristics [16]. A distinctive feature of fuzzy logic from classical mathe-
matics is the level of thinking, for which in the process of modeling it is necessary to determine on-
ly the minimum set of patterns [17]. In the limit, with increasing accuracy, CL comes to standard, or
Boolean.

The obtained values, although similar to the distributions in the theory of probability, are free
from the shortcomings inherent in the latter. In comparison with the probabilistic method, this
method can significantly reduce the amount of computations performed. This logically leads to a
comparative performance of fuzzy systems. The main classification features of the ways of formal-
izing fuzziness are distinguished:

— on the presentation of a fuzzy subjective assessment of the determined value;

— by the range of values of the relation function (membership);

by the domain of definition of the function of relation (membership) itself;

by the correspondence between the domain of definition and the domain of values;

— on the basis of the degree of homogeneity of the range of values of the relation function

(membership) [18].

The theory of fuzzy sets has been used for a long time in solving a wide range of scientific
and practical problems, for example, the management of production processes of various complexi-
ty, the implementation of scientific research in the field of natural sciences, traffic control, man-
agement of defense complexes, the creation of databases, as well as the development of modern
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computer technologies. Currently, the theory of fuzzy sets occupies a special place in the develop-

ment of decision-making modeling systems.

Intuitive-logical modeling (ILM) methods are based on intuitive-logical thinking. Their use is
logical in cases where there is no possibility of determining the influence of many factors due to the
significant complexity of the area or object of forecasting, and also if the object of forecasting is
relatively simple, i.e. it does not require time-consuming calculations. It is promising to use the
group of ILM methods, for example, in combination with formalized methods in order to improve
the accuracy of forecasts. Among these methods, the methods of expert assessments are widely
used, which are used to obtain various predictive estimates of the development and improvement of
production, as well as, for example, the efficiency of resource use.

It should also be noted that the methods of historical analogies and forecasting according to a
given model, in which there is a kind of extrapolation, are widely used. The forecasting technique
implies the analysis of a highly developed system, for example, a region or an industry with a level
approximate in a number of significant characteristics, which is now present in a less developed
analogous system. Based on the history of the development of the process under study in a more
highly developed system, a forecast is made for a less developed system being compared. The dis-
advantage of this group of methods is the specificity of their use, i.e. a certain narrowness relative
to the entire potential breadth of areas suitable for mathematical modeling.

At the beginning of the 21st century, a group of methods of logical-linguistic (semantic) mod-
eling began to be actively used in the field of systems analysis. They are based on so-called "soft"
computational calculations. They are capable of sufficiently high quality to represent and study not
only poorly structured processes, but also systems and phenomena. Among the main advantages of
this group of methods, it should be noted that the linguistic means of "soft" calculations, which are
used in them, have greater opportunities to formalize real situations in comparison with the same
traditional mathematical languages. However, at the same time, these methods have a low ability to
create formal transformations and modifications of structures already previously built and used for a
given period of time.

Models related to semantic or logical-linguistic have a number of specific features:

— the variables used in them are usually semantic;

— variables are also interconnected only semantically;

- the assessment of effectiveness is described only with the help of qualitative proposals
and recommendations of the category of inadmissibility, desirability or preference of a certain
solution option [19].

Therefore, semantic or logical-linguistic models are usually applied at the strategic-
conceptual level of management, as well as at the stage of developing solutions. Consequently, the
widespread use of this group of methods in the field of mathematical modeling is excluded, includ-
ing in the industrial sector of the economy.

Regarding the theory of multicriteria optimization (MCO), then within the framework of it the
tasks of parallel decision making are solved according to several established criteria. The funda-
mental difference from optimization problems with one criterion is that in MCO there is an uncer-
tainty of goals. It should be noted that the presence of a solution based on several objective func-
tions is quite rare. Consequently, therefore, from a mathematical point of view, the problems of this
theory are a priori indefinite, i.e. the solution can only exist in a compromise form. Applied to the
development of a production plan, it is impossible to achieve, for example, simultaneously maxim-
izing profits and minimizing costs, since economically, these two categories are mutually exclusive
in their extreme parameters. Therefore, the MCO theory contains various interpretations of the con-
cept of optimality. In view of this, the theory has developed three main directions:

1. Development of the concept of optimality.
2. Proof of the existence of a solution that will be optimal in the appropriate sense.
3. Development of methods for searching and finding the optimal solution [20].
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One of the directions for solving MCO problems is the construction of a set of Pareto-optimal
points. At the next stage, one of them is selected based on one of the criteria, including the so-called
“common sense” criterion. In all cases, the MCO task is reduced to the construction of a task with
one criterion. There are many ways to construct such a final criterion, but none of them can be giv-
en the greatest preference in advance. Consequently, this method is poorly correlated with the needs
of manufacturing enterprises, where the main goal is a harmonious relationship between such basic
economic criteria as maximizing income and minimizing costs.

One of the popular ways to find a solution to a harmonious relationship between maximizing
profitability and minimizing costs is considered cluster analysis, which provides for the grouping of
multidimensional objects or centers of production of indicators, based on the presentation of the ob-
jective results of a complex of observations by points of the corresponding geometric space, as a
result of which a group of these points, called clusters or taxa [21]. The cluster research method was
especially developed at the beginning of the XXI century due to the possibility of computer pro-
cessing of especially large databases.

Among the main tasks of cluster analysis, it is necessary to highlight:

- the development of a classification, or typology;

- the study of effective conceptual schemes, the purpose of which is to group objects;

- creation of hypotheses based on the study of the obtained data;

- verification of hypotheses created in the course of research in order to determine the pres-
ence of groups identified in one way or another in the available data;

During the development of this type of analysis, five main stages of design of the final data
have been identified:

— determination of the sampling principle for clustering;

— determination of the set of criteria by which it is necessary to evaluate the objects in the
sample;

— calculation of the values of the degree of similarity or difference between the objects un-
der study;

- application of this method to create groups of similar objects;

— verification of the reliability of the results of this type of solution.

Although there is no generally accepted classification of clustering methods at the moment,
many researchers distinguish five main groups of approaches:

1. A probabilistic approach that assigns each object under consideration to only one of the se-
lected classes.

2. The approaches based on the artificial intelligence system are still a very conditional group-
ing in view of the large number of methodically different methods.

3. A logical approach, within which the construction of a dendrogram is carried out using a

decision tree.

Graph-theoretic approach.

A hierarchical approach, which assumes the existence of nested clusters of various orders
[22].

ok

This classification has a number of shortcomings, but reflects a wide range of approaches
adopted in the framework of cluster analysis, which is in great demand in the economic analysis of
production.

Among the large number of mathematical modeling used at the present stage of development,
applied to the economy in general and production in particular, it is also necessary to highlight ten-
sor analysis. The subject of his study is the study of the invariant characteristics of geometric ob-
jects and physical quantities in the transition from one coordinate system to another [23]. It is gen-
erally accepted that a tensor corresponds to three parameters:
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1) mathematical representation of some real geometric or physical object in the form of a table
of quantities, which are called tensor components;

2) the values of the components are in direct dependence on the adopted coordinate system
and are fundamentally transformed when moving to other coordinates;

3) the transformation of the components is incomplete, i.e. some special quantities remain un-

changed, which are called invariants.

In the formalized description of data models, the use of tensor analysis requires certain pre-
requisites:

- classes of real objects of the subject area are displayed in the form of separate tables;

- a formalized description of real objects is made taking into account the already specified
coordinate system;

- the need to implement the requirements of Armstrong's axioms for transforming an object
under conditions of transition from one coordinate system to another;

- the presence of invariants in the model data representation [24].

Tensor analysis has a great future in its development in the field of enterprise economics in
the field of analysis of production indicators and decision-making based on the obtained data. The
disadvantage of this type of analysis is that at the current stage of development of mathematical
modeling, tensor analysis is still at the stage of adaptation to use in complex production models and
chains.

Thus, in this section, the most significant mathematical methods for modeling production
processes are identified and a brief analysis of the advantages and disadvantages of each of them,
taking into account the current state of production forces, is presented for subsequent conclusions
on their development, taking into account the main modern trends in changes in production pro-
Cesses.

Results and Discussions

Modern production processes are characterized by continuously changing parameters of the
external and internal environment. In this regard, the operational use of the most modern technolo-
gies for manufacturing products, effective enterprise management, anticipating the introduction of
the most efficient technological processes, the purpose of which is to reduce all types of resource
costs, as well as to fundamentally improve the quality of products, services and the sustainability of
technological work ... The market economy, which invariably is the basis of capitalist relations,
forces the management apparatus of the enterprise to be in constant search of new, more and more
effective managerial solutions in order to increase the competitiveness of the entire range of prod-
ucts manufactured by the organization. The continuous complication of the structure of the world
and national economy does not allow an enterprise to make error-free management decisions with-
out objectively deep knowledge of all the principles of rational functioning of a constantly changing
management system, without mastering or developing methods for modeling production processes.

A distinctive feature of the development of the production structure of an enterprise of the
XXI century is the modernization of automatic production lines, which are located in the shops of
the main production, since they combine the complexes of automated modular machine tools.

Modern flexible automatic production (hereinafter referred to as HAP) is implemented on the
basis of two components - program control and group orientation of production. Among the main
advantages of HAP, it is necessary to highlight:

1) a fundamental increase in the efficiency of workers, which is usually expressed in the vol-
ume of production of single and small-scale products;

2) slice response to changes in market segment requirements;

3) a fundamental increase in product quality by reducing the proportion of rejects and devia-
tions from technological standards;

4) temporal reduction of the production cycle;

5) minimization of capital investments, areas and headcount of maintenance personnel;
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6) a significant decrease in the indicators of the volume of work in progress;

7) improving the efficiency of business process management by reducing labor resources
within the production process;

eight) improving working conditions;

nine) fundamental reduction of time-consuming operations.

It is also necessary to list the main driving forces for the development of the production struc-
ture of modern manufacturing enterprises:

1) regular review of the market for innovations in the development of production structures;

2) regular optimization of indicators of the volume of production capacities of the divisions of
the enterprise;

3) regular monitoring of the balance between the main, auxiliary and service modules of the
enterprise;

4) presentation of the constructive homogeneity of the manufactured products;

5) effective optimization of the company's divisions;

6) constant increase in the level of production automation.

In addition, it should be borne in mind that the industrial compound of the enterprise is dy-
namic in nature. The dynamics is expressed in the temporal sequence of improving technology, or-
ganization of production, labor and management in relation to the rate of development of R&D. To
achieve this consistency and to maximize the synchronization of the pace of enterprise development
with the pace of technology development, constant optimization is required. Based on this, the
modern optimization of the industrial component of the enterprise should be implemented taking
into account the following principles:

- adherence to the principle of maintaining a rational and sufficiently effective ratio of
basic and auxiliary production units;

- ensuring the principle of proportionality between different divisions of the enterprise;
— enlargement of shop modules as they are updated:;
— as an alternative way to create a shopless enterprise management structure;

the regularity of the process of rationalizing the production structure.
Consequently, at the present stage of development of production technologies, including
computerization and automation of all production links, the enterprise faces the need to combine
such concepts as “efficiency”, "optimization”, "rationalization” with constant monitoring of the
achievements of science and technology. This becomes vital for maintaining a presence in the mar-
ket of goods and services, which with each historical cycle increases the speed of its development,
thereby motivating the demand market to increase the level of satisfaction both in the quantity and
quality of goods and services.

Automation of production at the turn of the XIX-XX centuries created the basis for the crea-
tion of mathematical methods for modeling production processes, the purpose of which was to cal-
culate various options for the development of an enterprise and its individual modules (segments) of
production. The creation of the "Gantt ruler” radically changed the manager's view of production
and the vision of its optimization. Scientific research began to move from the plane of purely tech-
nological innovations to the plane of managing production processes, which opened up new possi-
bilities in understanding the term “production modernization”. Modernization of production has be-
come as relevant and important process of enterprise development as optimization. The production
process received three basic conditions for the current stage of its development: automation, opti-
mization and modernization.

At the turn of the XX-XXI centuries, the leading countries of the world began a gradual tran-
sition from an industrial to an information society. This evolutionary process provides for the trans-
formation of production processes in the following qualitative areas:

1) transition from automation to computerization;
2) transition from optimization to modernization;
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3) transition from technological innovations to robotic ones.

The transition from automation to computerization involves the abandonment of the modern
concept of an automated apparatus, which must be controlled and maintained by a specialist, to an
autonomous computerized (cybernetic) complex that is capable of either controlling and servicing
itself, or with the help of auxiliary specialized autonomous complexes. This transition provides for
the creation of such mathematical methods for modeling production processes that will be able to
include an infinite set of parameters, and then describe an infinite set of performance indicators for
selection by an autonomous computerized complex in order to ensure uninterrupted operation in
any conditions.

The transition from optimization to modernization involves the rejection of such concepts as
"effective” and "rational”, which in turn provide for constant monitoring of the ratio of many pa-
rameters at each subsequent point in the life of the production process at the enterprise, in favor of
updating technologies that logically lead to development. The efficiency and rationality that lie in
the search expectations of modern mathematical methods for modeling processes will have to be
transformed into modeling a set of probabilities of improving the production cycles themselves by
robotizing them through the transition from automation to computerization [25].

The transition from technological to robotic innovations involves the refusal to participate in
the production process of a person as such, that is, the development of machine tools, mechanisms
and production complexes with the condition of some comfortable professional activity of a special-
ist. The principle of this transition lies in the exclusion of both the human factor in the production
process and the very factor of exclusivity in production. Consequently, this transition, for its part,
simplifies the choice of mathematical methods for modeling production processes from the totality
of those that will be developed and implemented due to the actualization of transitions 1 and 2 de-
scribed above.

Thus , the main trends in changes in production processes at the beginning of the 21st century
will be subordinate to the inevitable transformations caused by the transition of society from an in-
dustrial to an informational type. In this regard, the definition of the principles for the development
of mathematical methods for modeling production processes is being updated, which will also
change in three qualitative directions.

The result of the study of the essence of mathematical methods for modeling production pro-
cesses and the historical transformation of the production processes themselves was the definition
of the basic principles of their development at the stage of the transition of society from an industri-
al to an informational type . As a result of the study, the following principles were identified:

1. Reassessment of the importance of mathematical methods for modeling production process-
es, taking into account the evolution of technologies and social formation. This implies not only
the development of the applied mathematical modeling methods and the creation of new ones,
but also the search for a combination of various methods to achieve a more objective result that
meets the needs of production.

2. The search for new parameters for analyzing the economic state of the enterprise, which will
contribute to the development of modeling as a set of mathematical methods for analyzing pro-
duction processes . This implies finding new markers, points and functions that more correctly
determine the prospects for the position of the enterprise in the economic market.

3. Actualization of the combination of theoretical modeling and approbation at enterprises with
production processes and cycles that are potentially most affected by the transition of society
from an industrial to an information formation in order to develop mathematical modeling
methods using new developed input components - markers, points and functions.

Among the listed principles, it is first necessary to highlight the principle of searching for new
parameters for analyzing the economic state of an enterprise, which will contribute to the develop-
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ment of modeling as a set of mathematical methods for analyzing production processes. This prin-
ciple is the most important at the present stage of development of production processes. The search
for new and relevant markers, points and functions, of course, also forms a fundamentally new vi-
sion of the economic analysis of the state of the enterprise at the time of research and, therefore, can
be the basis for inclusion in prospective mathematical modeling. Consequently, the economic anal-
ysis of the enterprise becomes more qualitative and contributes to a more comprehensive vision of
the problem areas of the production process or their chain.

The presence of new parameters will require a reassessment of the development of modern
methods of mathematical modeling, among which the most promising and effective in the future
will be methods of multivariate analysis of economic and physical indicators of the state of produc-
tion. A comprehensive assessment will require not only the analysis of a set of indicators, but also
the development of decision options - from three adopted in classical economic modeling (pessimis-
tic, planned and optimistic), to a dozen provided as a result of mathematical modeling.

To solve such a complex problem, a conglomeration of several modern methods of mathemat-
ical modeling is required, for example, methods based on the theory of fuzzy sets, cluster analysis
and analysis of neural networks. Their combination is of fundamental importance, since when ap-
plying the method of fuzzy logic, the researcher will receive the parameters of the area for deter-
mining economic or physical indicators, which at a subsequent stage using cluster analysis will be
grouped according to the parameters (criteria) adopted in production or industry, after which, using
modeling produced by a specialized neural network, it will be determined limited (effective) set of
the most correct solutions. Thus, passing through the complex of step-by-step analytical modeling,
the input indicators at the first stage will generate a set (area) of geometrically concentrated options,
which at the second stage will be grouped into sets according to the main parameters introduced by
the researcher (for example, the project manager) in production, which, in in turn, at the third stage
they will be processed by a neural network. Consequently, the final solutions will have a high de-
gree of efficiency in application, for example, in the development of a strategic or current plan for
the development of production or production costs.

The advantage of such a combination of methods for analyzing input data will be the principle
of gradual exclusion from the set of options that are less consistent with the established conditions,
i.e. minimization, or effective reduction, of many solutions. Separately, each of these methods is a
distinctive variation from each other, therefore, their parallel application as a way to verify the re-
sults obtained is problematic. At the same time, their consistent application, leading to a step-by-
step minimization of options with the condition of providing the last analytical stage of the neural
network as the most progressive and dynamically developing group of modeling methods, will be
the most promising and effective.

Thus, the principles of the development of mathematical methods for modeling production
processes determined in the course of the study will contribute to the creation of complexes (clus-
ters) of these methods, within which certain sequences of their use are formed, and to increase effi-
ciency. The development of the mathematical methods themselves for mathematical modeling of
production processes remains fundamentally important for the correct analysis of the state of the
enterprise at each stage of modeling.

Conclusion

Mathematical methods for modeling production processes are an important component of the
analysis of the economic activity of an enterprise and contributes to a more comprehensive and cor-
rect understanding of individual processes that can affect the development of production and the
place of the enterprise in the market.

In the course of the study, the relevance of the development of these methods was substantiat-
ed, which consists in the following:

1) insufficient complexity of the performance indicators of each of the main methods;
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2) development of methods in an industrial society without taking into account modern trends
in the transition to the information level;
3) the use in modeling, for the most part, of long-established indicators and functions, which

no longer reflects modern needs in the analysis of production processes.

As a result of the study, three principles of the development of mathematical methods for
modeling production processes in the conditions of the initial stage of the transition of society from
an industrial to an information formation were identified:

1) reassessment of the importance of mathematical methods for modeling production process-
es, taking into account the evolution of technologies and social formation;

2) search for new parameters for analyzing the economic state of the enterprise, which will
contribute to the development of modeling of production processes;

3) grouping of various mathematical modeling methods for a comprehensive step-by-step
analysis of production indicators and their testing;

4) updating the combination of theoretical modeling and its practical application in enterprises

with production processes and cycles that are potentially most susceptible to the impact of the

transition of society.

Thus , in the course of the study, the goal was achieved - the definition of new principles for
the development of mathematical methods for modeling production processes, and also the tasks set
within the framework of the goal of the study were solved.
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OMNUCAHME U TEOQJIOT'MYECKOE CTPOEHUE
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DOI: 10.37493/2307-910X.2021.3.3  KHUCJIOBOACKOI'O MECTOPOKIEHUAA
JIEYEBHBIX YIJIEKUCJBIX BOJ

THE DESCRIPTION AND GEOLOGICAL
STRUCTURE OF THE BEREZOVSKY SITE OF
THE KISLOVODSK FIELD OF MEDICINAL
CARBON DIOXIDE WATERS

Cesepo-Kaskazckuii ghedepanvuuiii ynugepcumemy, Ilamuzopckuii uncmumym(gpuauan) CK®Y ¢ 2.
ITamuzopcke, Poccus, kaliberda.igor@ya.ru/ North Caucasus Federal University", Pyatigorsk Institute (branch) of
NCFU in Pyatigorsk, Russia, kaliberda.igor@va.ru

AnHomauyus

Fm)poeeoxloeuqecxue uccneo008anus MUHEPATIbHbIX 600 AKnmydajlbHbsl, 0cobenno 6 yensax CoxXpaHeHus
MUHEPANbHO20 pecypca

Mamepuanst, Memoosl, pe3yibmanmot U 00CYIHCOEHUA

Tokazana easxcrnocmv u HE0OXOOUMOCMb NOHUMAHUSA CmpyKmypbul MecmopoafcdeHuﬂ 6 opearusayuu
pearcuma eco sxkcniryamayuu. ,ZZa;omc;z KpamkKue ucmopuieckue ceeoerus 0 zu()poeewlozuqecxux uccneoosa-
nusx Ha Kucrnosoockom Mecmopo:)fcaeﬁuu MUHEPATIbHBIX 600. Kucnosoockoe Mecmopo:)fcéeHue neyeOHbIX
VeNeKUCbIX MUHEPATILHBIX 800 PACHOIONCEHO 8 NPedenax 20poodckoll uepmol. Mecmopooicoenue noopazoensi-
emcs Ha namo yuacmxos: Tooxkymekui, Llenmpanonoii, Cesepuulii ¢hnane Llenmpanvrozo, Onvxosckuil u
Eepesoec;cuﬁ. Onucweleaemcst eeonocudeckoe U 2u0p02€0ﬂ02uqea<oe cmpoerue Eepe3oecl<oeo yuacmka me-
CMOPONCOCHUSL MUHEPATILHBIX 600.

3aknrwoueHnue

Onucana cmpyxmypa npupooHou 2uopo2eonocutecKol mooenu mecmopodicoenus. Ilpedcmagnensi
Hexomopble 2udpozeoiocuieckue napamempol depezoeckozo yuacmra. Coenan 6vi600 0 0ONYCMUMOM HO-
HUMICEHUU YPOBHSL OISl HANOPHBIX 800.

KiroueBble cjIoBa: TeOJOrMYECKOE CTPOCHUEC, TUAPOTrCOJOTHUYCCKOC CTPOCHUC, MCECTOPOKIACHUC
MHHEPAJIBHBIX BOJ, JOIIYCTUMOC IMOHMKXCHUE YPOBHA JJI HAIIOPHBIX BOM, PaCIIpCACIICHHBIC CUCTEMbI aBTO-
MaTU4YCCKOIo yIpaBJICHUA

Abstract

The importance and necessity of understanding the structure of the field in organizing the mode of
its operation is shown.

Materials, methods, results and discussions

Brief historical information about hydrogeological research at the Kislovodsk mineral water deposit
is given. The geological and hydrogeological structure of the Berezovsky area of the mineral water deposit is
described.

Conclusion

The structure of the natural hydrogeological model of the deposit is described. Some hydrogeologi-
cal parameters of the Berezovsky site are presented. A conclusion is made about the permissible lowering of
the level for pressure water.

Key words: geological structure, hydrogeological structure, mineral water deposit, permissible low-
ering of the level for pressure water, distributed automatic control systems
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BBenenue

T'unporeonoruueckue uccienoBanusi Ha KucioBoacKOM MECTOPOXIECHUU MUHEPAIbHBIX BOJ Mpei-
CTaBISIIOT COOOH LIEHHBIH pecypc, UCCIIeIOBaHUs B TOH 00JIaCTH aKTyalbHbI, TPEOYIOT peIICHHS.

Marepunajbl M1 METOABI HCCJICAOBAHUS

OO0bexTOM HccienoBaHuil sBisieTcst bepe3oBckuil yuactok KucinoBoackoro MectopoxieHus
JIe4yeOHBIX YIVIEKUCIBIX BOJ, PACIIONOKEHHBIH K ory oT I. Kucnosoncka. Kak u MmHorue apyrue me-
CTOPOXAEHUSI bepe30oBCKUI y4yacTOK OTHOCHUTCSI K CJIOXHBIM THAPOT€0JIOTMYECKUM OOBEKTaM, B
CBSI3U C Y€M 3aciyXHBaeT 0co0Oro BHUMAHUSA CO CTOPOHBI 3KCIUTyaTallMOHHBIX Ci1yk0. Obecneue-
HUE CTaOMIBHOCTU PabOThl MECTOPOXKACHUS TpeOyeT HeoOX0oMuMON MH(POPMAIIUHK O €r0 CTPOCHHUH
U cOOJIOIEHUE peXuMa ero SKCIulyatauuu. JlaHHOe HalpaBiieHHE HCCIEeIOBAHUS OOYCIIOBJIEHO
TEM, UTO 3a [IOCJIEAHEE BpeMsl HAMETHIIaCh TEHACHIMS K YXY/IIEHUIO COCTOSIHUSI MUHEPAIbHBIX Me-
CTOPOXKICHUM B PETMOHE, a 3TO BEIET K YXYIIICHHUIO Ka4eCTBA BOJbI U PAa3pPYyILICHUIO IIIIACTOB Me-
CTOPOXKACHHUS.

Hcxons U3 cTeneHu n3y4eHHOCTH 00BeKTa, MOKHO alejuIMpOBaTh CBEJCHUSMU O T'€0JIOro-
TUJIPOTe0JIOTUYECKOM CTPOEHUU PaiioHa, B TOM YHCJIE, JaHHBIMHU O CTPOEHUU MECTOPOXKACHUN MOA-
3€MHBIX BOJI, HaXOSLIUXCS B IIPelieax BO3MOXKHOM 30HbI B3auMoaencTBuUs. [lononuurensHbie pa-
OOTBHI SKCILTYyaTallMOHHBIX OpPraHU3alyi, TaKue KaK reou3ndeckue padoThl; THAPOTEOIOTHUECKHUMA
MOHHUTOPHHT 10 CETU HAOIIONATEeNbHBIX U AKCIUTyaTallMOHHBIX CKBAa)KUH; JJAOOPAaTOPHBIE MCCIIEN0-
BaHUS KaueCcTBa MUHEPAJIbHBIX BOJ U T.1., JAIOT MIPEJICTABICHUE O AeOUTE CKBAXKUHBI, 1OITYCTUMOM
MOHM)KEHUHU TUHAMUYECKOI'O YPOBHS, CTATUYECKOM YPOBHE, ITbE€30IIPOBOJHOCTH, PANyCE BIMSHUS
CKBA)KWH, HAYAJIbHOM MUHEpaIN3aLus, paHOHHBIX TEMIIaX CHUKEHUS YpOoBHA [1].

KucnoBoickoe MecTopoKaeHNE JeUeOHBIX YTICKUCIBIX MUHEPAIBHBIX BOJ PACIIOI0KEHO B
npenenax ropoackor uepTol. MecTopoxkaeHne noapasuessercs Ha IaTh ydacTkoB: Ilogkymckui,
HenTtpansHeiii, CeBepHblil Quanr LlenTpansHoro, OnbxoBckuii u bepe3oBckuil. Cxema pacnonoxe-
HUS Y4aCTKOB M300paxkeHa Ha pucyHke 1 [2].

bepe3oBCcknii y4acTOK pacnoIOKeH K 0Ty OT I. KHCIIOBOACK. Y4acTOK MoApasaesseTcs Ha
BEPXHIOIO0 U HIKHIOKO IUIOINAAN, 000pyI0OBaHHbIE CKB)KMHAMH, KAaITUPYIOLUIMMHU c1a00 HarlOpHBIHA
BOJIOHOCHBIM TOPU30HT TEPPUTCHHON TOJIIIM TUTOHCKUX OTJIOKEHUH. HazBaHue y4acTKOB AaHO 1O
IIPUHAJIEKHOCTH X COOTBETCTBEHHO K BEPXOBBIO U YCTBIO peku bepesoBast.

Bepxnss miomans BblAENIEHA MO pe3yibTaTaM pa3BeJOYHBIX paboT u OypeHus B 1961 r.
ckBaxuHbl Ne 2-HB, kotopas mo3z:xe Obliia mpoayOaupoBaHa U 3aMeHeHa ckBaxxuHOH Ne 7-b-6uc, a
emie mo3xe Ha ckBakuHy Ne 7-PDO. BepxHebepe3oBckas IIIONIAIb PACIIONIOKEHA HA PACCTOSHUH 8
KM K IOry oOT WuCToYHMKa «Hap3aH» ¥ BCKpbIBae€T MUHEpaJbHbIE BOJBI CYyJIb(hATHO-
IUIpOoKapOOHATHOT0, MarHUEBO-KaJIbI[MEBOr0 cocTaBa. VIHTepBas 3aeraHusi THTOHCKOTO BOJIOHOC-
HOT'O FOPU30HTA B 3TOM YacCTH pacroiaraercs Ha oTMeTkax oT 7,0 10 79 M, nepekphIBasCh B BEPXY
MaJIOMOIIHOM TOJIIIIEH YeTBEPTUIHBIX OTIIOXKeHHH. CTaTHYecKuit ypoBeHb umeeT oTMeTky 0,2 — 0,4
M HH)KE TOBEPXHOCTH 3EMJIH.

Bepxusist miomans bepe3oBckoro yyactka cuuTaeTcsi OCHOBHOM, Ha J10JII0 KOTOPOH U3 00-
mero oobema J00bIYM MUHEpaJIbHOH Boibl, 300 M3/CyT., npuxoaures 250 M3/cyT. [IpomsliieHHas
sKkcrutyaTarusi bepe3oBckoro ydactka Obiia Hadata B 1963 1. Ha TOT MOMEHT pexXuMHas CETh
CKBa)XMH ObljIa JJOCTaTOYHO OOIIMPHOM M BKJIOYaia MPAKTUUYECKU BCIO YHACIEOBAHHYIO CETh pas-
BEJIOYHBIX CKBaXXKMH, MPOOYPEHHBIX KaK HAa TUTOHCKHI, TaK M YETBEPTHUYHBII BOJAOHOCHBIE TOpH-
30HTBHI.
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Pucynox 1. Cxema pacnonosxycenusn ywacmkoe Kucinoeoockozo mecmoposcoenus.

C 1993 r. bepe3oBckuil yuacToK BbIBeIE€H U3 dKciutyatanuu. B 1997 r. ckBaxuna Ne 2-b-
ouc 6nuta mepedypena, ckBakuna Ne 7-bD — mponybnupoBana, psjaom ¢ Het (14 M. k 1ory) npo0y-
peHa ckBaxkuHa Ne 7-PO.

l'eodusnueckne wncciaenoBaHUs — OLEHKA TEXHUYECKOIO COCTOSHUS IOJ3EMHOM 4YacTu
CKBa)KUH — MPOBOAUIHCH O ckBakuHaM NeNe 2-b Guc, 7-PD, 6-b, 8-b, 9-b (TuToHCKUMIT TOPH30HT),
7-I" (rpyHTOBBII TOPU30HT).

B asrycre 2015 r. ckBaxkuHa Ne 7-I, xkanrupyromas TrpyHTOBbIE BOJbI Oblia
JIUKBUIMPOBAHA.

BepesoBckuii yqactok KrcioBoacKOro MeCTOpOXKI€HUS JeUeOHbIX MUHEPAIbHBIX YIIIEKUC-
JBIX BOJ MOpdoJorudyecku npuypodeH k bepezoBckoMy yienbio (Oanke) chopMupoBaBiIeics B
pe3yibTaTe akTUBHOM 3PO3HMOHHON JesITeIbHOCTH pekn bepe3oBas, nMeromieil J0BOJIbHO ITyOOKUi
V-00pa3Hblif Bpe3 B TOJIIY TePPUT€HHO-KapOOHATHBIX OTJIOKEHUH MEIOBOTO BO3pacTa, ¢ Neperna-
JaMH BBICOTHBIX OTMETOK 110 250 -270 merpoB. bepe3oBckoe yIiense BBITIHYTO B CyOMEpHUINO-
HaJIbHOM HaIpaBJIEHUH C IOT0-3a11a/1a Ha CEBEPO-BOCTOK, M UMEET MPOTSKEHHOCTh OKOJI0 20KM.

I'maporeonoruueckue wuccneaoBaHusi Ha KuCIOBOJICKOM MECTOPOXKIECHUUM MUHEPAIbHBIX
BOJI HA4aJIM TIPOBOIUTHCS B KOHIIE S0-X — Havane 60-x ro10B. bbuti mpoOypeHbl CKBAXXUHBI IO BCEH
IUTOIIAM YYacTKa Ha IIyOMHY A0 KPHCTAIMYECKOro (yHnameHTa. Pe3ynbTaThl 3TUX MCCIIEA0BA-
HUM oTpaxkeHbl B oTuérax [1, 3]. B pe3ynbrare mcciaenoBaHuii yCTaHOBJIEHBI OCHOBHBIC 3aKOHO-
MEPHOCTH TEKTOHMYECKOI'O U T€0JIOTO-THIPOre0JI0rH4eCKOr0 CTPOEHUS y4acTKa, IPOCTPaHCTBEH-
HO€ pPacIpoCTpaHEHHWE MUHEPAJIbHBIX BOJ, YCIOBUS (DOPMHpPOBAHUS XMMHUYECKOTO COCTaBa, IKC-
IUTyaTallMOHHBIE 3aMachl.

34 Bbinyck Ne3, 2021



COBPEMEHHAA HAYKA W MUHHOBALUMUMU

I'eonornyeckoe crpoenne bepe3oBckoro yuactka. B TekToHndeckoM oTHOIIEHUH paiioH be-
PE30BCKOT0 ydyacTKa, Kak U Bce KuCioBOACKOE MECTOPOXKJIEHUE, BXOIUT B COCTaB albIMICKON
CKJIQJYaTOCTH, COCTOSALICH M3 IBYX CTPYKTYPHBIX 3Ta)xeil: KpUcTalIMyeckuil GpyHAaMeHT u oca-
JIOYHBIN Y4EXO0JI.

Kpucrannnueckuit pyHaaMeHT IpeaCcTaBlIeH KPUCTAIMYECKUMHU 3€JIEHOBATO-CEPBIMU XJIO-
PHUTOBO-ATbOUTOBBIMU U CIIO/ISTHO-XJIOPUTOBBIMH CIIAHIIAMU U OCIIOKHEH UHTPY3USMHU KHUCJIOTO CO-
CTaBa, IPEUMYIIECTBEHHO PO30BBIMH KPYIMHO3EPHUCTHIMU IPaHUTAMHU.

OcaiouHblii YeXoJ MPEJCTaBICH MOPOJaMHM, 3aJECTal0IMMH Ha KPHCTAIMYECKOM (yHIa-
MeHTe. ['opHbIe MOPO/Ibl 0CAAOYHOIO YeXJia 3aJIeraloT B BUJE MOHOKIMHAIBHO Nagarmux ot 20 1o
300 m.

[Taneo3zoiickas spa (PZ) na teppuropun bepe3oBckoro yuyactka mpeacTaBiieHa APEBHUMU
MOPOJIaMU KPUCTAJUIMYECKUX CIIAHIIEB HIDKHETO mnaneo3os (PZ;) u rpaHuTamMu BEpXHETO Manaeo30s
(YPZ), 3aneraroumu Ha riryourax ot 80 M 10 200 M. [Topoasl JOBOJIBHO CHIIBHO METaMOPhH30Ba-
HBI, CMSTBI B CKJIQJIKU ¥ pa30UThI CUCTEMON TEKTOHHUECKUX HApYILICHUH.

Toapckuit sipyc (Jit) mpencraBieH ocaloYHBIMU IMOPOJIAMU, BCTPEUAIOIINECS JIUIIb B BEPX-
Hel (r0)kHOM) yacTu bepe3oBckoro yienbs. CeBepHee OHU Cpe3aHbl MPEATUTOHCKON TPaHCTPECCHU-
eil. 1o naét OCHOBaHHE CUUTATh, YTO TOAPCKUE OTIIOKEHUS, 3aJierasi Ha OBEPXHOCTU KPUCTAJIU-
yeckoro ¢yHIaMeHTa U BBIMOJHSS HEPOBHOCTH B €ro penbede, Mpu MoCIeayoleM pa3MbIBe o0pa-
30BaJIM JIMH3bI, OJJHA U3 KOTOPBIX U 3aJeraeT B paioHe bepé3oBckoro yyactka KucioBockoro me-
CTOPOXKICHHUS.

Turonckwuii sipyc (Jstt) xapakrepeH OTIIOKEHHUSIMHU Ha Pa3MbITOH MOBEPXHOCTH (pyHIaAMEHTA.
I'mybuna 3aneranust — ot 80 1o 200mM. Tounia COCTOUT U3 PHIXJIBIX MECYAHUKOB U TIIKMH. Paznenstor
TPH TOJILLM OTIOXKEHUS: HUKHIOI, CPEIHIO0 U BEPXHIOIO.

Banamxunckuii sipyc (KiV) mpeacraBnser oTiaokeHus, J0JIOMUTU3UPOBAHHBIE U3BECTHSKA-
MU, 3ajeraroume B Tojime TUTOHA. OTIOXKEHHs BBIXOJAT Ha MOBEPXHOCTh 00pTOB bepe3oBckoit
Oanmku, oOpa3ysi, Kak IPaBHUIIO, 1Ba OOPBIBUCTHIX ycTyna. B meHTpanbHOl yacTu O6anku OHHM 3aHU-
MaloT MOJIOXKEHUE MOJ TOTEPUBCKUM sIpycoM. V3BecTHSKM pacriosnaratoTcs Ha riyOMHax ot 5 10
200 m.

Kaitno3otickas spa (KZ) B paiione bepe3oBckoro yvactka MECTOPOXKICHUS IMpeCTaBlIcHA
ANIOBUANBHBIMY, JENIOBHATLHBIMI U aJUTFOBUAIBHBIMU 00pa30BaHUSMU BEPXHEUETBEPTUUHOU CHU-
ctembl (Qv), KOTOpBIE pacIpOCTPAHEHBI BIOJIb OOPTOB bepe3oBckoii Oalikw.

B BepxHeii yacTH CKJIOHOB JIENIIOBUAIbHBIE OTJIO0KEHUSI UMEIOT HE3HAYUTENbHYIO MOITHOCTb,
a 3a4acTyl0 COBCEM OTCYTCTBYIOT. [IpencraBieHbl OHUM NMPEUMYILIECTBEHHO KPacHOBAaTO-OypbIMHU
CYIJIMHKaMH C BKPAIUICHUSIMH OOJIOMKOB JTOJIOMHUTH3MPOBAHHBIX HM3BECTHSIKOB. [JBIO 0COOEHHO
MHOTO B CpEJHEH YacTH JI0JIMH, TaM, II€ CKJIIOHBI UX MOJTHOCTBIO CIOXKEHBI JOJIOMUTU3UPOBAHHBIMU
M3BECTHIKAMH. 371€Ch 3TH TJIBIOBI 3a4aCTYIO JIOCTUTAlOT PYCell peK U, 3arpOMOXKJIasi UX, U3MEHSIOT
HampaBlieHue TeueHus pek. [yOuna ornoxxenuit mensiercs ot 0,2 10 70 MeTpoB.

AJUTIOBHANIbHBIE OTJIOKEHUSI 3aCTHJIAIOT AHO peK NoiuHbL. [IpeacTaBieHbl OHU Yepenyro-
LIMMHCS TIMHAMH, CYTJIMHKaMH M TpaBUeM. B aluiroBHaNbHBIX OTJIOXKEHHUSIX BCTPEUAIOTCS TaK e
BaJIyHbl pa3jIM4YHBIX pa3MepoB. B paiione p. bepé€3oBas mo NOJHOXKBIO MPaBOro CKIOHA YacTo
BCTPEUAIOTCS WJIOBATO-CYTJIMHUCTBIE OTJIOKEHUS, a TaKKe MOrpeOEHHBbIE MOYBBI M TPAaBEPTHHBI.
MouHoCTh 0TNOXKeHUH — He Oornee 20 M.

W3ydeHne ruiporeoJorn4eckiux ycaoBHi MPOU3BOINIIOCH HA OCHOBAaHUM OypeHUsS U OIpo-
60BaHMsI OOJIBIIOTO KOJUYECTBA THIPOTEOJOTHUYECKUX CKBaXXHH. BOJIbI BOJJOHOCHOTO KOMILJIEKCA B
paifone KuHCIOBOJCKOTO MECTOPOXKJIEHUS HE MMEIOT BbLAEpKaHHOrO ropusoHrta. Ilo xapakrepy
BMEUIAIOIIMX MOPOJ MIHUPOKUM PAcIpOCTPAaHEHUEM B paliOHE MECTOPOKIEHUS UMEIOT BOABI AJLIIO-
BHUAJIbHBIX OTJIOKEHUH. Bo/bl ajutioBust UrpatoT OOJBUIYIO POJIb B BOJOOOMIBHOCTH MUHEPATIbHBIX
YTJIEKUCIIBIX BOJI.

OTtnoxenusi rorepuBa-0appeMa BCTPEUAIOTCS MPEUMYIIECTBEHHO Ha BOJOPA3IEIbHbBIX IJI0-
maasx, B pyciie peku bepe3oBasi, a TajibBerax BpEMEHHBIX BOJIOTOKOB OHHM Pa3MBbITHI.
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BanamknHCKUT BOJOHOCHBIM TOpH30HT HambOoJjee BOgooOWIIeH B paiioHe KucimoBoackoro
MECTOPOXKICHUSI M XapaKTEPU3YIOTCS JOBOJBHO BBICOKOW TPEIIMHOBATOCTBIO M 3aKapCTOBAHHO-
CTBIO.

Kak yxe roBopuioch BbIllI€, B FOr0-3allaJHOM YaCTH MECTOPOXKICHHS B CBSI3U C BBICOKOM
pacuIeHEHHOCTBIO pelibeda, BHICOKOW CTENEHBIO BBHIBETPEIOCTU MOPOJA U KPYHMHOW TPEIIMHOBATO-
CTHIO BaJJAH)KMHCKHI TOPU30HT TUAPABIMYECKH CBSI3aH C BOJIaMU rOTEpUBA, OappeMa U 4eTBEepPTHY-
HBIX OTJIOXKEHU, 00pa3ys eIuHbIi BaJaHKUH-TOTEPUB-OappeM-4eTBEPTHUYHBIN BOJOHOCHBIA TOPH-
30HT. 37IeCh B JOJMHAX PEK U IIYOOKHX Oallkax BBIXOIST MHOTOYHMCIIEHHBIC POJIHUKH C Pa3HOO00-
pa3HBIMU JeOUTaMH, U3MEHSIOMUMHUCS B MUPokuX npexaenax — ot 0,01 mo 70 I[Mg/CeK. Bonabl pona-
HUKOB IIPEUMYIIECTBEHHO mpecHsie (10 0,9 r/mv°).

Boiaenstor 1Ba TUIa BOJ: BOAbI BEPXHETO BAJIAHKUHCKOTO MTOATOPU30HTA U BOJIbI HUYKHETO
BAJIAHKUHCKOTO TOATOPU30HTA. BOBI HUKHErO BAJTAHXMHCKOTO MOJTOPU30HTA PACIIPOCTPAHECHBI
noBceMecTHO. Ha Oepe30BCKkOM yudacTKe HEOOJNbIIOE MOBBIIMICHHE MHHEpaNIU3aliu OO0BSCHAETCS
MEPETOKOM B HIKHEBAJIAH)KMHCKHH IMOATOPU30HT 00JIee MUHEPATM30BAaHHBIX BOJ TUTOHCKOTO BO-
JIOHOCHOI'O TOPU30HTA.

B mpenenax bepe3oBckoro yyactka MuHepanu3alys BOJ HUKHEBATAH)XHMHCKOTO MOJATOPH-
30HTa U3MEHsAETCs B npeaenax — ot 0,5 F/,Z[M3 10 2,0 F/,Z[Mg.

I'maporeonornyeckuii MOHUTOPUHT UMEET CBOEH 3a71aue€il KOHTPOJIb THAPOAUHAMUYECKUX U
THIPOTEOXUMHUYECKHUX MMapaMeTPOB IKCIUIyaTallud BOJOHOCHBIX TOPU30HTOB, Y4€T 0O0bEMOB OTOHU-
paeMbIxX THApopecypcoB. KOHTPOIIb SKOTOTHYECKOTO COCTOSIHHSI OXPAHHBIX 30H, TOAIEPKAaHUE OIl-
TUMAJIBHBIX PEKUMOB 3KCIUTyaTallud CKBAKUH M BOJOHOCHBIX TOPU30HTOB. B pamkax uccinegyemo-
ro TIepro/ia OBUTH TOJTyYeHBI THIPOTEOJIOTHIECKIE TTapaMeTphl OEPE30BCKOro ydacTka. Pexum pa-
0OTHI CKBaXXHH — MPEPHIBUCTHIA. B 3aBucMMoOcTH OT Tpebyemoro od0bema, 0TO00p MPOU3BOIUTCS B
tedeHue 12-20 vacoB, mocie 4ero Hacoc OTKIo4aercs. B rogoBoM paspese BoJOOTOOP TaKKe SB-
JsieTC HEPaBHOMEPHBIM. B BeceHHe-eTHUM nepruoj OH MaKCUMaJleH, OCEHHE-3UMHUN — CHUXKAeT-
csl 10 MUHMUMYMa, ipu cpenHeronoBoi nudpe 300 M3/cyT. JlnHamuKa Ce30HHBIX U3MEHEHUH B 3Ha-
YUTEJIBHOW CTENEHU OIpPEAEIAeTCS BOIPOCAMH MAPKETHHIA U B JAHHOM CJIy4ae He KOHKPETH3UPY-
eTCsl.

OnbITHO-QUIBTpaIIMOHHBIE PabOTHl Ha y4yacTke «BepxHeOepe3oBckasi IUIOIIA/Ib» OXBaThI-
BatoT nepuos ¢ 03. 2014 r. mo 05.2015 r. Otkauka npousBoaAnIachk U3 ckBaxuHbl Ne 7-P3, Habito-
neHust Benuch no ckBaxuHaMm Ne 7-B3, 8-b, 6-b. Ha ceroansimHuil 1eHb MMEETCS BCEro TpHU
HaOo1aTeNbHbIX CKBaXUHBI: 6-b, 8-b, 9-b, 7-I" — Ha rpyHTOBBI BOJAOHOCHBIN TOPU30OHT U CKBa-
#KUHON Ne 4-b — Ha TUTOHCKUI TOPU30HT.

TakuMm 006pa3oM, aHaIu3 ONBITHO-QUIBTPALIMOHHBIX PabOT, THAPOTr€0JIOrHYECKOTO MOHUTO-
pHUHTa U PEKUMOB IKCILTyaTallid bepe3oBCKOro yuacTka, Mo3BOJISIET CAENATh CIEAYIOIINE BBIBOIBI.

1. bepe3oBckuii ydacTok npeAcTaBieH IByMs HE3aBUCALIMMHU APYT OT Jpyra Iiomnia-
nsmu: BepxaebepesoBckoit u HimkHeOepe30BCKOi, KOTOPBIE B CBOIO OYepeh Ha HMEIOT THIPABITH-
YECKOM CBSI3M € APYTMMH ydacTkaMu KHCIOBOACKOTO MecTOpokIeHus. X MOXHO paccMaTpUBaTh
KaK CaMOCTOSITEITbHBIE «OJMHOYHBIC» BOI03a00PHI, M UCIIOIH30BaTh COOTBETCTBYIOIINE PACUECTHBIC
CXEMBI JIJISl «OJTMHOYHBIX» BOJI03a00POB.

2. Cyns mo xapaktepy rpadukoB BpeMeHHOro mnpociexuBanus npu ODP Ecnu npu-
HSATh TIApaMeTPbl TUTOHCKOTO TOPU30HTA IO BTOPOMY, Oojiee KpyToMy ydacTKy (000OIIeHHbIe Ta-
pamMeTpsl), TO 00€ IJIONIAId MOXXHO PacCMaTpUBaTh KaK CXEMbI «HEOTPAaHWMUYEHHOTO B TUTaHE TLIA-
cTay.

3. B paspese o0e mtomaan npeacTaBiasioT coOO00H TPEXCIONHYIO BOJOHOCHYIO CHCTEMY
BKJTIOYAIOIYIO MaJI€030MCKUI, THTOHCKUI M BaJlaHXXKUH-TOTEpUB-OappeM-4eTBEPTUYHBIN BOJIOHOC-
Hble TOpU30HTHI. OJHAKO, YUUTHIBasg HU3KHE (MUIBTPALMOHHBIE CBOIMCTBA M BOJOOOMJIBHOCTH Ia-
JIE030MCKOr0 BOJJOHOCHOI'O TOPU30HTA, MOYKHO PacCMaTpuBaTh CUCTEMY KaK IBYCIOKHHYI0. HuxHui
TUTOHCKHH (pabouuii) TOPU30HT MPEICTABIAECT COOON CIaOOHAIOPHBIE BOJIbI, & BEpXHUN — BajaH-
KUH-TOTEPUB-O0APPEM-UETBEPTUIHBINA — KaK €IUHYIO BOJIOHOCHYIO TOJIIY TPYHTOBBIX BO/I.
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4. I'mapaBiavueckast CBSI3b TUTOHCKOTO CJIA0OHAOPHOTO M TI'PYHTOBOIO T'OPHU30HTOB
CYLIECTBYET, M OLICHUBAETCS KOHKPETHBIM IApaMETPOM IE€pPETEKaHMs. YUYUThIBAs 3HAUUTEIbHYIO
MOIITHOCTh U BBICOKYIO BOAOOOMJIBHOCTh IT'PYHTOBBIX BOJI, B pacueTax MOXHO pacCMaTpHUBaTh pac-
YETHYIO CXEMY IIPUMEHUTENBHO K YCIOBHSIM ITIOCTOSIHHOI'O HArlopa B TOPU30HTE TPYHTOBBIX BOJI.

5. Bausinue Bog aTMocgepHOro reHezuca Ha TATOHCKHM TOPU30HT UMEET MECTO, U 3TO
XOPOIIO BUIHO MO HabmoAarenbHoi ckBakuHe Ne 4-b. B TO jke BpeMsi BeIMYMHA 3TOTO BIMSHUS
He3HaunTenbHa. Cy/s M0 aMIUTUTYIe KoJieOaHUH TUHAMHUYECKOTo YPOBHS B cKkBaxknHe Ne 4-b Be-
JIMYMHA BIUSHUS OTPAaHUUYMBAETCS B CPEAHEM BeIMYMHON + 0,3 M, UTO TaKke MO3BOJISET HE YUUTHI-
BaTh B pacyeTax CE30HHYIO U3MEHYNBOCTh HH(PUIBTPALMOHHOIO ITUTAHUSI.

6. B rumporeoxummudeckoM rmiaHe i BepxHeOepe30BCKOTro ydacTka, MOMHUMO Bpe-
MEHHOI'0 (pakTOpa, OTMEUYEHa 3aBHCHMOCTb OT PEXHMMOB SKCIUIyaTallUd CKBa)KHUHBI, YTO CBS3aHO
JIOTIOJIHUTENBHO U C YCHJIEHUEM HUCXOJSIIMX MEPETOKOB U3 IPYHTOBBIX BOJ B THUTOHCKUN TOpH-
30HT. B cBs3u ¢ yka3aHHBIM, TpeOyeTcs MOCTAaHOBKA 3a/1a4M [IPOrHO3UPOBAHUS MUHEPAILHOTO CO-
CTaBa Ha MEPCIIEKTUBY C YYETOM BIIMSHUS YKa3aHHBIX (PAaKTOPOB.

7. OOwast ra30HaCBIIIEHHOCTh MOJ3EMHBIX BOJ| CKJIQ/bIBAE€TCS M3 PACTBOPEHHOIO U
CIIOHTAHHOT'O JUOKcHa yriepoaa. 11o 1aHHBIM ITHIpOreoJ0orn4eckoro MOHUTOPUHTa BEJIMYKHA ra-
30Boro ¢akropa ais bepezoBckoro ydyactka He mpesbimaer 0,1, B CBA3M C 4eM, B pacyeTax €ro
MO>KHO HE YUUTHIBATh.

8. [To CcIOXHOCTH TeoJOro-THIPOreoJOrHYecKOro crpoeHus bepe3oBckuil yuyacTok
cienyer otHecTH K |1V rpymme cinoxHocTH. CI0KHOCTh y4acTKa 3aKI04YaeTcs B HAJIMYMKU HEOIHO-
POJHOCTH (UIBTPALMOHHBIX CBOMCTB, MJIOLIAHON TUAPOr€OXUMUYECKON 30HAIBHOCTH MUHEpab-
HBIX BOJ|, HAJIMYMU TUIPABINYECKON CBSI3U PabOYEro ropu30HTA C BBIIIEIEKAUUMH TPYHTOBBIMU
BOJIaMH BaJIJaH)KUH-TOTEPUB-OappeM-u4eTBEPTUYHBIM BOJIOHOCHBIM KOMITJIEKCOM.

[TpoBeneHo 00OCHOBaHME JOMYCTUMOTO MOHMXKEHHS YpoBHA. M3BecTHO, YTO momycTumoe
MOHMXEHNE YPOBHS Il HAITOPHBIX BOJ MOXKET OBITh MPUHATO PaBHOI BeIMUYMHE CPAOOTKHU MBE30-
MeTpuyeckoro yposHs. Ha ckBaxkune Ne 7-PD pa®ounii BOJOHOCHBIN TOPU30HT CIIOXKEH MEeCYaHO-
TJINHUCTBIMUA  OTJIOXKEHMSIMM M IIOKPBIBAETCSI HENOCPEACTBEHHO YETBEPTUYHBIMU IE€CYAHO-
TJIMHUCTBIMUA 00pa3zoBaHusIMU. JlJI1 TakWX YCIOBMM KaXkJas OCTAHOBKA M IOCIEAYIOIIUN MYyCK
Hacoca CO3JIal0T B MpHU3a00iHOM 30HE CKBAKUHBI CEPUIO 3aTyXAIOUIMX CHHYCOUIAIbHBIX THIpPAB-
JUYECKUX YJapoB, B pe3yJbTaTe KOTOPBIX (POPMUPYIOTCS TMIPaBIMUYECKUE I'PAJUEHTHI, MPEBbIIIa-
IOLIMEe KPUTUYECKUH YpOBEHb, M AaKTHBM3HMpYHOIUX Cy(h¢do3uoHHble mporecchl. [lo naHHBIM
HabmoieHuH, cy(ddo3roHHBIE MTPOLIECCH] MPOSBIIAIOTCS B TeueHue Bcero 30 — 40 MuHyT nocine myc-
Ka Hacoca, I0Cje€ Yero MHTEHCHBHOCTh BBIHOCA MIECYAHOT0 MaTepHasa pe3Kko COKpamaercs. AKTUB-
HOCTb MPOIIECCOB ONpPEEISIeTCS KaK MOITHOCTBIO UMITYJIbCa, TAK U CBOMCTBAMHU BOJOHACBIIIEHHBIX
TPYHTOB, U eciH cy(pdo3usi MPOSBISIETCS WHTEHCUBHO, TO B BEpXHEH 30HE (QHUIBTpa MPOUCXOIUT
(dbopmMHpOBaHKE BOJOIPUEMHON BOPOHKH, @ HIDKHSS YacTh MOCTEIIEHHO 3apacTaeT MecuaHbIM MaTe-
puasiom. Eciu k TOMy k€ KpOBJIsi BOJOHOCHOTO TOPU30HTA OKAXETCsI HEYCTOMUMBOM, TO BO3MOXHO
ee 0OpyIIeHHE CO BCEMU BBITEKAIOUIMMHU MOCIEICTBHIMU.

B ckBaxune Ne 7-PD npoekTHast KOHCTpyKIusi — 6ecpumibtpoBas. Ilo ruapaBauueckum xa-
PaKTEepUCTUKAM TaKUE CKBA)KHUHBI ABISIOTCS HanboJee yJauHbIMU, UMEIOT MAaKCUMAJIbHBIA yIelb-
HBIM 7€OUT M MPOU3BOIUTENILHOCTh, OJIHAKO MPU HEYCTOMYHBOW KpOBIIE, TPEOYIOT ClelHaIbHBIX
MEPONPUATHIA M0 €€ YKPEIUIEHUIO WM MPEAOTBPAIICHUIO YPE3MEPHOro pa3BUTHUS CY(P(HO3MOHHBIX
MIPOLIECCOB.

OTH K€ UCCIIEJOBaHMsI [TOKA3aIU, YTO THAPABINYECKUI paauyc ckBaxuHbl Ne 7-P3 mocro-
sHHO pacreT. Ecim B 2002 r. BellMuMHa THIpaBIMYECKOro paguyca cocrasisuia 1,2 m, To B 2007 1.
3TOT mapamertp ObLT paBeH 2,42 M, B 2015 1. — 5,8 M, a B 2016r. — yxe 6,8 M. CkBaxkuHa Obla 000-
pynoBana norpyxHbsiM HacocoM Gupmel GRUNDFOS SP 17-200, ¢ yacToTHBIM mpeoOpa3oBaTesieM
TOKa. JTO MO3BOJIMJIO ITPOU3BOIUTH IUIABHBIM 3aIlyCK HACOCA U €ro0 OCTAHOBKY U MPAKTUYECKHU MOJI-
HOCTBIO ITPEOTBPATUIIO Pa3BUTHE TUAPABINYECKUX yaapoB. M xoTsa npobiiema Obl1a peleHa, mpo-
OJIeMBI OCTAITUCh, TOCKOJIbKY BEJIMYMHA THPABIMYECKOTO Payca BCe-TaKi BeCbMa 3HAUNUTEIIbHAS.
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'uppaBiudeckuii pagmyc AOCTATOYHO OMPEACNSCTCS IO JaHHBIM KYCTOBBIX OIIBITHO-
¢buIbTpannoHHBIX padoT [4]. 30Ha B mpeaenax KOTOpoil chopMupoBasiack 00JaCTh KPYIMHO3EPHHU-
CTOM (hpaKIMy MECYaHBIX OTIOXKEHHUI, COOTBETCTBYET palycCy BOAONPHEMHON BopoHkH. Ha puc. 2
n300pakeHa pacueTHast CXeMa JUIs pacyeTa yCTOHYMBOCTH KPOBJIM BOJOHOCHOTO TOPH30HTA.

YCNOEHDbIE 0 B0SHAY EHKA.

BoaoynopHble 0TADHEHMA,

BoAoHOCHEIE OTAOHEHKMA

CTATHU ECKWA YPOEEHD

JMHA MUY ECKMIA YPOBEHD

Ce0A 0BpYLIEHMA.

l I ‘I.‘I‘ I m

DPUABTP CKESHMHLBI

Pucynok 2. Cxema 01 pacuema ycmouuugocmu Kpoeiu cKeaxcuuvl 7-P3
Pacuer ycTOWYMBOCTH ONpeeNn npeaeibioe 3Hadenne nonmwkenus: S =20,3M. IIpesbI-

1aTh MOJIYYEHHOE PACYETHOE TOHUKEHHUE HEXKENATENIbHO.

Temnbl U3MEHEHUsI YPOBHS M MUHEpANIM3AIMK U JIPYTrUX MapaMeTpoB SKCIUIyaTalluy ycTa-
HOBJIEHBl Ha OCHOBE MHOTO()AKTOPHOTO PErpecCHOHHOro aHaiu3a 3a nepuoj 1964-2016 rr. mo
CPEIHETOI0BbIM JITaHHBIM. Y IeJbHbIE A€OUTHl CKBAKWMH, MUHEpaAIM3alMs, JUMHAMUYECKUE YPOBHU
YCTAQHOBJIEHbI MO JIAHHBIM OIBITHO-(PUIBTPAIIMOHHBIX PAO0OT M MOHUTOPHUHIOBBIX HAOIIOAECHUH
MpeACTaBJICHBI B TaOuIle 1.

Tabmuua 1. Tabnuna pacueTHbIX napameTpoB «BepxHeOepe30BCKUil y4acToK»

O0o3Haue- Ennanma
PacuetHbie mapameTpbl 3HaueHHe
HHE U3MEPCHHUS
Jlebut CKBaKMHBI Q M/cyT 250
JonycTrMoe MOHW)KEHUE JHHAMHYECKOTO YPOBHSI S M. 20,3
Cratuyeckuil ypoBEeHb H,, AOGc. oT™M, M. 1077,53
BononposogumocTtsb km MZ/CyT. 12,0
Yupyras BojooTaa4a u* JIOJIH €1 0,019
[TapameTp neperexkanus b cyr’ 7,8x10°
[Ipe30npoBOJHOCTD a* M7/CYT. 619
Paanyc BausHUS CKBayKUH (CpeiHUit) R M. 500
Kommnnekcuslii napamerp™ k/n, M/CYT. 3,76
AKTHBHasI TIOPUCTOCTh N, JIOJIH 1. 0,16
V nenpHbIi 1e0UT CKB. q MZ/CYT. 18,0
D¢ dexTuBHAS MOIIHOCTD m, M. 30
HavanpHas MuHepanuzamus Mg F/,Z[M3 2,90
[TporHO3HEII CPOK IKCILTyaTAIUH ty CYT. 7500
PaifoHHBIE TEMIIBI CHIKCHISI YPOBHSI V, M/TOox +0,077
PalioHHbBIC TEMITbI CHI)KEHUSI MUHEPAJIN3alu1 Vi r/nm/ron +0,0007
PaiioHHBIC TEMITbI CHI)KEHUS TUOKCHIA YIJIepoia. Vcos r/nvM/ron -0,016

*-YCTaHOBIICH 110 TpaccepHbIM uccienoBanusim 2008 T.
HonyquHHe B PE3YJbTATC UCCICAOBAHUA NAHHBIC MTOCITYXAT UCXOAHBIMU 3HAYCHUSAMU I1a-
pameTpoB ISl pelleHus 3a/1a4yll aBTOMAaTH3aI[UH [IpoLiecca YIpaBiIeHUs] THAPOTre0OTHYECKUM 00b-
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exToM «BepxueOepe3oBckuil yuacTok». Tak Kak MECTOPOXKIEHUE OTHOCUTCS K CIOXKHBIM 00bEeKTaM
C pacupeleéHHBIMH MapaMeTpaMHu, TO HEOOXOAMM HAy4YHBIM MOAXOJ C MPUMEHEHHEM METOJIUK,
MO3BOJIAIONINX MPOU3BOIUTh aHAIU3 YIIPABICHUS MPUPOAHBIMU O0bEKTaMU JaHHOTO THUma [5, 6].
PesynpTaTom paboThl OyJeT MOCTPOEHHUE paclpeieIeHHON CUCTEMbl aBTOMATUYECKOTO YITPABICHHS
TUAPOTeOIOTUYECKUM 00BEKTOM, CIIOCOOHOM KOOPAMHUPOBATH MapaMeTphbl J0OBIYM MHHEPATbHON
BOJIBI 1 00ECIICUNBAIOIIEH CTAOMITBHOCTh IKCIUTYaTAlMA JAHHOTO MECTOPOKICHHMSI.
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VIIK 004.31 APXUTEKTYPBI YCTPOUCTB JBYMEPHOU
DOI: 10.37493/2307-910X.2021.3.4 ~ ®UWJIbTPALIUA 110 METOAY BUHOI'PAJIA
F(2x2,2 x2)CBBIYACJEHUSMU B
CUCTEME OCTATOYHBIX KJIACCOB

THE DIGITAL FILTERING ARCHITECTURE
BASED ON THE WINOGRAD METHOD WITH
CALCULATIONS IN THE RESIDUE NUMBER
SYSTEM

Deodepanvroe 2ocyoapcmeennoe agmonoMHoe 00pazosamenbHoe yupercoenue gvicuie2o oopasosanus «Ce-
sepo-Kasxasckuii pedepanvublii ynusepcumemy», 2. Cmaspononn, Poccus [ Federal State Autonomous Educational
Institution for Higher Education «North-Caucasus Federal University», Stavropol, Russia, e-mail: mri-
ya.valueva@mail.ru

Annomauus

Vayuwenue mexnuueckux xapakmepucmux ycmpoucme yughposoi 0opabomku CUSHANIO08 516-
JIIeMCsl 8AXCHOU 3a0ayell 60 MHO2UX NpaKmuyeckux 3adavax. B pabome npednodicenvt apxumexmy-
pbl yempoticma 051 08yMepHoU hunbmpayuu 6 cucmeme ocmamounwlx knaccos (COK) ¢ mooynamu
cneyuanbHo2o 8uda no memooy Bunoepaoa. Paspabomannbie apxumexmypul n0360J1510M COKPa-
MUMb 3a0epIHCKY YCMPOUCMEa U e20 annapamuule 3ampamal.

Mamepuanvt u memoowt

B cmamuve ucnonvsosanuce mamemamuueckue memoosl, a makice Memoowvl annapamto20
MoOoenuposarus. Teopemuueckuti anaius npeorazaemvix yCmpoucma Ovli NPou3eedeH ¢ NOMOubIO
abcmpaxmuoil «Unit-gatey-mwooenu.

Pe3ynomamut uccnedosanus

B pabome nposeden meopemuueckuii ananus, ¢ ucnoav3osanuem «Unit-gates-voodenu, mex-
HUYeCKUXx napamempos npeoiazaemvlx apxumexmyp Guibmpos 0Jisk pa3Hulx HAbopos Mooyiiell
COK. Kpome mozo, nposedeno cpasHenue npeoylodCeHHblx pa3pabomok ¢ U36eCmHol peaiusayuen
Gunvmpa no memody Bunozpada 6 nosuyuonHoul cucmeme cuucienus. Pezyromameor meopemuue-
cK020 ananusa nokazanu, umo ucnonwvzosanue COK nossonsem cokpamums 3a0epicKy ycmpoucms
Ha 24,79% — 73,31%, a nnowade ycmpovicmea na 17,59% — 58,42%, no cpasuenuto ¢ uzeecmuou
peanuzayue ycmpoucmaa.

Obcyrcoenue u 3aKnouenue

Pezynomamet uccnedosarnust mocym Ovims UCNOIb308AHbL 8 CUCMEMAX YUPDPOBOL 0Opabom-
KU CUSHAI08 OISl Y8eNUUeHUs UX NPOU3IBO0OUMENbHOCIU U CHUMNCEHUS annapamublx sampam. Kpome
mo2o, pazpabomanHvle apxXumexkmypvl MO2ym Oblmb NPUMEHEHbl NPU paspadbomke annapamHtslx
ycKopumenel CIONCHbIX CUCTNEM AHANU3A YUPPOBIX CUSHATIOB.

KiaroueBnle ciioBa: LII/I(prBaSI (I)I/IJ'ILTpaI_II/I}I, METO BHHorpaz[a, CHUCTEMA OCTAaTOYHBIX KJIaC-
COB.

Abstract

Improving the technical characteristics of digital signal processing devices is an important
task in many practical problems. The paper proposes device architectures for two-dimensional fil-
ters in a residual number system (RNS) with moduli of a special type according to the Vinograd
method. The developed architectures allow to reduce the device delay and its hardware costs.
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Materials and Methods

The paper used mathematical methods, as well as methods of hardware modeling. The theo-
retical analysis of the proposed devices was carried out using an abstract "unit-gate™” -model.

Results

The work carried out a theoretical analysis, using a "unit-gate™ -model, of the proposed fil-
ter architectures technical parameters for different RNS moduli sets. In addition, the proposed de-
velopments are compared with the well-known implementation of the filter by the Winograd method
in the positional number system. The results of the theoretical analysis showed that the use of RNS
can reduce the devices delay by 24.79% - 73.31%, and the device area by 17.59% - 58.42%, in
comparison with the known implementation of the device.

Discussion and conclusions

The research results can be used in digital signal processing systems to increase their per-
formance and reduce hardware costs. In addition, the developed architectures can be applied in the
development of hardware accelerators for complex digital signals analysis systems.

Key words: digital filtering, Winograd Method, Residue Number System.

BBenenue

[udposast puabTpaIysi CHTHAIOB IUPOKO MPHUMEHSETCS B PA3IMIHBIX O0JIACTSIX: MEIUIIU-
Ha [1, 2], reonmoxkarus [3], cuctembl BuaeoHabmo1eHus [4], KOHTPOJIb KauecTBa MPOAYKIIMH Ha
IIPOM3BOJICTBE [5] U MHOTUX JIpyrux. B nepeunciieHHbIX TPaKTUUECKUX 337a4ax KJIIOUEBYIO POJIb
UrpaeT NpoU3BOAUTENBHOCTh. ANIIapaTHas peanu3anus HuGpoBoi GUIBTPALUU T03BOJIET YBEIIH-
9UTh OBICTPOJICHCTBHE cuCcTEM 00paboTKH curHaioB [6]. CienoBaTenbHO, yIydlIeHHEe TEXHUY -
CKUX XapaKTepUCTUK LHU(POBBIX PUIBTPOB SIBJISETCS BaXKHOM 3a/1a4ei.

OcHoBHasl BBIYMCIUTENbHAS Harpy3Ka MpH (QUIbTPAIMK 3aKIF04YaeTCsl B MHOTOKPATHOM BBbI-
MOJTHEHUH Ollepaluil yMHOKeHusA. OJTHUM U3 MOJX00B K YBEIMUYEHUIO OBICTPOIEHCTBHS LIU(PPOBO-
ro (uiIbTpa ABISETCS YMEHBIIEHHE KOJIMUECTBA onepaiuii ymHoxeHus. B padore [7] npennoxen
MetoA punbTparu BuHorpaaa, KOTOpbI MO3BOJISIET COKPATUTH KOJIMYECTBO YMHOKEHUH B IIPO-
1ecce GuIbTpalyy, 3a CYeT YBEINYCHHS KOJINYECTBA CIOXKEHHI.

Jlpyrum 1noaxo oM K yBEITMUEHHUIO ObICTPOACHCTBUS YCTPOUCTB SIBJIETCS pacrapaieanBa-
Hue BeluucieHuid. Cucrema octatounbix kinaccoB (COK) sBnsieTcst HEMO3UIMOHHON CUCTEMOMN
CUHMCIIEHUS], B KOTOPOH YMCIIa MPEICTABIAIOTCS B BUI€ HEOOJBIIMX OCTATKOB OT JIEJECHUS 10 MOJY-
JI5IM, a apu(PMETHIECKUE OTIEPAIIUH BBITIOJHSAIOTCS MapajlyIeIbHO M0 KaKI0MY MOAYJIO [8]. ABTOPHI
crateu [9] npemiaratot metoa nocrpoeHus tuppoBsix GuiabTpoB B COK 11 aBTOMaTH3aMK TTPO-
1ecca MpOeKTUPOBAHUS YCTPOUCTB U obecrneueHus: 3p(HEeKTUBHOIO COOTHOLIEHHSI CKOPOCTH U DHEP-
ro3(pGEeKTUBHOCTH.

B nanHoit paGote npeasaraloTcsi apXUuTeKTypbl YCTPOICTB ABYMEpHOH (puibTpanuu no me-
tony Bunorpana ans macku ¢unbtpa 2 X 2 ¢ ucnonb3zoBanuem COK ¢ MogynsiMu crieriuaibHOTO
Buga 2% u 2% — 1, rae N — MHOKECTBO HATypalbHBIX YnCel. B 9KCIiepUMEeHTaIbHON YaCTH CTAThH
MIPOBEJICH TEOPETUYECKUI aHAJIN3 MapaMeTPOB 3aACPKKHU U IUTOMIAIH MPEASIaraéMbIX YCTPOMCTB.

OcraBiasicst YacTh CTaThU OPraHU30BaHa clieAyoMM o0pa3oM. Bo BTopoM pasnerne npea-
cTaBJyieHbl oco0eHHocTH U poBoit punbTpanuu B COK, meton Bunorpana ans aymepHoit ¢puib-
Tpaluy, a TaKKe MPeIIOKEHBl apXUTEKTYphl YCTPOICTB (huibTpanuu no merony Bunorpana c BbI-
ypcIeHusaMu 1o MoayiasaM 2% u 2% — 1. Tperuii pasaen couepKUT pe3yabTaThl TEOPETUUECKOTO
aHaJIM3a U CPAaBHEHHE C U3BECTHBIM METOJIOM. AHAJIN3 PE3YyIbTAaTOB UCCIEOBAHUS U BHIBOJIbI
MIpe/ICTaBJICHbI B YETBEPTOM pasele.
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Marepuajiabl H MeTOIbI HCCIETOBAHUSA

HudpoBas puabTpamus B cucTeMe 0CTATOYHBIX KJIACCOB

[udposas punbpTpanus npeacTaBiseT coOoi onepanuio CBEPTKU. B ciaydae 06paboTku o1-
HOMEPHOTO CUTHAJA X, cocTosiiero u3 N orcueros, ¢ momoupio Gpuistpa f pasmeprHoctd k Gpuiis-

Tparus MOXeT ObITh OMKCaHa CleayIoIen (HOpMyIou:
k-1

=) % fio &

i=0
rae ¥ — obpaboranusii curnai, 0 < I << N, [Ipu 06paboTKe AByMEPHOro curHaia X, COCTOSIIETO

u3 N X K orcuyeroB ¢ nomomuipio Gpuistpa F pasmeproctu kK X k guibrparus Gyner uMeTh BUI:
k-1 k-1

Yie = Z Z Xij Froie-po )
rmed=Il<NO0=Zt<K,

Kak Buano u3 popmyn (1) u (2), bunbTpaius CUTHAIOB COIEPKUT B cebe omeparuu Clioxe-
HUS ¥ yMHOKeHUs. OCHOBHAs BBIYMCIUTEIbHAS HArpy3Ka 3aKJIF0YaeTCsl B MHOTOKPATHOM BBITIOJI-
HEHUU orepanuu yMHOXeHHUs. OTHUM U3 CTIOCOO0B YBETUYECHUSI IPOU3BOIUTEIHHOCTH YCTPOUCTB
G poBoii GUIBTPALUH SIBIISIETCS BhIoHeHUe Beranciennii B COK.

B COK uucna npeacrapistorcs B 6a3nuce B3aUMHO-TIPOCTBIX YUCEI, HA3bIBAEMBIX MOIYJISIMU

_ L o — TT7

{ml, .. .,mn}, HOA [mf,m}.) =1, qna i # j. [Iponssenenne Bcex momyneit COK M = [[L, m,
Ha3bIBAETCS TUHAMUYECKUM AUalia3oHoM cucTeMbl. JIro0oe nenoe yucino 0 = X < M moxer ObITh
e/IMHCTBEHHBIM 06pasoM npescrasieno B COK B Buzie Bektopa {x,, %, ..., xn}, rae x; = |X],,. [8].
Onepanuu cnoxenus, Bbluntanus U ymHoxkeHus: B COK onpenensitorcst popmynamu:

AL+B = (Iali byl senos |Gy 2By )
) o 3
b b
AXE= (lcxl X byl seees |@y X n|m,-]).
Boccranosnenne uncna X mo ocraTkam {xl,xz, S xn} ocHoBano Ha KTO
n
X= a2 x| M| 4)
i m;
i=0 M

M - o o
raoe M i DneMeHT |M i 1|m O3HA4YaCT MYJIbTUIINIMKATUBHBIN 06paTHI>II/I a7eMeHT i M i, O
m; i

MOJZYJIIO 1.

Bun monyneit COK BrusieT Ha TEXHUUECKHE XapaKTEPUCTUKU YCTPOMUCTBA, TAKKE KaK MPo-
U3BOIUTEIILHOCTH, allliapaTHBIC 3aTPAThl U SHEpromnoTpebieHue. Moy CreruaisHoro Buia 2% u
2% —1, & € N, rne N — MHOKECTBO HATypaJIbHBIX YUCEN, TO3BOJIAIOT U30EkKaTh ONEPaIiH Jeie-
HUS, KOTOpast TpeOyeT OOJIBIINX BRIYMCIUTEIbHBIX pecypcoB [10].

Meroa ¢punbTpauuu Bunorpaaga
OpnnomepHast GuibTpanus no meroay Bunorpaaa B MaTpuuHoit popme umeer BUA:
z=AT((6f) © (B"d)), (5)

rae omneparop (2 0003HaYaET MOIEMEHTHOE YMHOKEHHE MaTpull, A, G u B — MaTpuIsl 1peos-
pasoBanus, f — Macka OTHOMEPHOTO QUIIbTPa, d — BEKTOP AaHHBIX, Z — PE3yIbTaT (PUIBTPAL[HH
[11]. Aaroput™ ogHOMEPHO# QUIBTPALUK 110 MeTOAy BuHOrpana npunaTo o603Hauats F(m, k),
e 1 — pa3Mep BEKTopa Z, a kK — pazmep Macku puibtpa f.

JBymepHas ¢unbTpanus no metrony Bunorpana B matpuunoii popme umeer Bua [11]:

z=AT((6f6G™) © (B"dB))A, (6)
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rae f, d u Z — IByMepHBIE MacCUBEI. AJITOPUTM ABYMEPHOU (QUiIbTpaluu 0 MeToay Bunorpana
npuHATO 0603Hauare F(n X n,k X k),
PaccMOTpUM OJHOMEPHYIO (DHIILTPALMIO 10 METOY BUHOIPaa Ha IPUMEPE Caydas
F(2,2). IIpencrasum Bektops! f, d ¥ Z B BUJIE TIOJUHOMOB:
f(x) =fix+ f,,
z(x) = zyx + z,, (7)
d(x) =d,x* +d,x +d,.
Toraa GpuiabTpaims MOKeT ObITh IPEACTABIECHA B BUJIE IPOM3BEIECHHS IIOJIMHOMOB:
d(x) = F(x)(x). ®)
Beenem muorounen m(x) crenenu 4, Torna d(x) MOXeT OBITH IPEACTABIECH B BUIE OCTATKH
OT JIEJIEHHS TI0 MO0 111 (x)

d(x) = f(x)z(x)modm(x). ©)
Eciu 3ameHnTh M1(X) cTeneHu 4 Ha OJIMHOM CTEIEHHU 3, TO
d(x) = f(x)z(x)modm(x) + R, [d(x)]. (10)

rae R, . [d(x)] — ocrarok ot nenenus d(x) na m(x).
Boi6epem muorowten m(x) = m'? (x)m' (x)m'? (x) = x(x — 1)(x — ), rae (x — )
COOTBETCTBYET R,y [d(x)]. Torna ocratku ot nenenus f(x) Ha m'Y (x) paBub
f(x) = F(x)mod m® (x) = f,
fHx) = f)mod m (x) = fo + fi, (11)
f2(x) = f(x)mod m™ (x) = f,.
A ocratku ot aesnenus z(x) na m'Y (x) paBubl
z%(x) = z(x)modm'? (x) = z,,
z1(x) = z(x)modm' (x) = z, + z,, (12)
z2(x) = z(x)modm'® (x) = z,.
Marpuiia npeo6pazoBanus A cocraBisiercst U3 KO3(Q(UIMEHTOB IIPH OCTATKaxX OT JEICHHS
z(x) na m'Y (x) u umeer crepyrommii BUL:

1 0

a=|1 1. (13)
0 1

Mycrs M © (x) = ﬁ, Tor/Ia

MO (x)=x—1,
MY (x) = x, (14)
m(x) = x? —x.
Martpuria npeobpazoBanusi B cocraBisercss U3 K03 (GUIMEHTOB MOJINHOMOB M (0 (x)
1 m(x), Tak uto koahpuumentsr M Y (x) coorsercTByIOT i-MY cTONOIY MaTpHLBL B.

-1 0 0
B=|1 1 -1 (15)
o0 0 1
B cootsercteun ¢ KTO [7], HyxkHo mogo6pars takue h' (x) u HY (x), uro
R (0)ym' () + HD ()M (x) = 1
R (x) =1, H®(x) = —1;
K (x)=—1, H¥Y (x) = 1. (16)
Martpuia npeodpazoBanus G coctaBisiercs U3 K03()PHUIMEHTOB OCTATKOB OT JACIICHUS
£ (%), ymuoxennsix na H ' (x);
-1 0
o= [ 1 1]. )
0 1
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Jlns nymepHoit punsTpanuu F(2 X 2,2 X 2) pprurcnenus npoussoarcs no gopmyie (6).
Jlanee mpeacTaBIeHBI ApXUTEKTYPBl YCTPOICTB ABYMEpHOH (puibTparmu no meroxy Bunorpana
F(2 % 2,2 X 2) ¢ Beruncnenusmu B COK.

IIpensaraemasi apxuTeKTypa ycTpoiicTBa (puibTpanuu no meroaxy Bunorpaaa B cu-
cTeMe OCTATOYHBIX KJIACCOB

Paszenum IByMEpHBIN CUTHAN X Ha parMeHThl d pasmepa m X m, m > k. Kaxupiii (par-
MeHT 06pabaTsiaeTcst punbTpoM f pasmeprocty k X k o metony Bunorpana F(n X n,k X k) ¢
IIarOM 71 110 KaXkI0My u3Mepenuio. B ciydae F(2 X 2,2 X 2) npyMepHbIil CUrHAJ X pa3jenseTcs Ha
(dparmenTsl pazmepa 3 X 3 u o6paboTka npousBoauTcs ¢ marom 2. Ha pucynke 1 mpeacrasiena
cxema npoliecca GpuibTpauuu gpparmenra d o meroay Bunorpana F(2 X 2,2 X 2),

DparmMeHT Macxka Pesyavrar
BXO/THOTO ¢unnrpa f QEIBTpanun
JBYMEPHOTO  pasMepoM  Z PasMepoM
curaaita o 2x2 2x2
pasMepHOCTH
3x3

Pucynox 1. Cxema punompayuu ppazmenma no memody Bunozpaoa

[Tponetypa nBymepHO# GuibTpauu no Merony Bunorpazna, onucannas ¢popmysoi (6),
MIPOU3BOJIUT 00pabOTKY CUTHaJa B HECKOJIBKO 3TanoB. Pe3ynbTar npeoOpa3zoBaHus Macku GuibTpa
0603Haunm kak U = Gf GT. Tak kak K03(hOUIMERTH GUIBTPA ABIAIOTCS KOHCTAHTAMH, TO JAaHHOE
npeoOpa3oBaHNe MOXKET OBITH BHITIOJIHEHO OJIUH pa3 MpeABAPUTEIHHO, a 3HAUNT HE HECET B ce0e
BBIYUCIIUTENBHOM HATPpy3KH. Pe3ynbrar mpeoOpa3oBaHust BXOMHBIX JaHHBIX d 0003HAYNM KaKk
V = BTdB, a pe3ynbTar Mo31eMeHTHOTO YMHOXKeH s MaTpull kak M = U (O V. Toraa, yunteiBas
BBEJICHHBIE 0003HAUeHNs, PopMyna (6) npuauMaeT Bux z = AT MA,

[pu punsrpanuu MmeTogom Burorpana F(2 X 2,2 X 2) matpuna V Gpopmupyercs cremyro-
UM 00pazoMm:

du,u - dl,l} - rfi[:-,l + dl.l _dl.l} + d’l,l dl,l} - dl.l - dc-,: + dl,:
V= —dy 5 tdgy do1 —dpy +dy , (18)
dig—dyg—dyytdyy —dygtdyy dyy—dyy—dy;+dy,
a MaTpHULa UTOrOBOrO IpeoOpa3oBaHus M:

_ [Mog T Myg + My, + My, Mn,1+ML1+MD,2+ML2]

z =
MLD + MZ,D + Ml..l + MZ_.l Ml.l + MZ,l + MLZ + MZ,Z

(19)

Cio)keHne HECKOJILKUX Yncelt 110 Moayio 2% u 2% — 1 npeyraraercst IpOU3BOAUTS C T10-
MOII[BI0 CyMMAaTopa M0 MOJYJIIO CO MHOKECTBEHHBIM BXOJIOM, BBEJIEM JIJIsl HUX 0003HAUYEHUS
MOMAx y MOMA,x_y coorBercTBeHHO (PucyHok 2). JlaHHbIE yCTpONCTBA COCTOSIT U3 JIepeBa
CyMMaTopoB ¢ coxpanenuem mnepenoca (Carry-Save Adder, CSA) u cymmatopa Korre-Croyna
(Kogge-Stone Adder, KSA). Ha Bxoj ycTpoiCTB mocTymaetr BeKTop P = {F‘D, Py,..,Pg }, a Ha BBI-
xoe hopmupyercs cymma S. JIiist BBIUMCIIEHHH 110 MOay/Iro 2% — 1 MCHonb3yeTcs TEXHUKA [MKIIH-
yeckoro nepenoca crapimumx out (End-Around-Carry, EAC) [10].
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Py Py P, Py Py P,

a a A " a a a ooa

v v

| Hepeso CSA I | Hepeso EAC-CSA |
o A [P% o o A
v A A 4 A
| KSA [ | EACKSA |
a o
S S
a) 0)

Pucynok 2. Cxema cymmamopa no mooynio ¢ muodxcecmeenuvim 6xooom MOMA: a) no mooynio 2¢

(MOMA,2); 6) no mooynio 2% — 1 (MOMA a_y).

DneMeHTHI MaTpUIlbl V' 110 MOy r0 2% BEIYUCIISIOTCS € TOMOIIBI0 yeTpoiicTBa MOMA =
(Pucynok 2a). [IpencrasiieHne OTpUIATENILHBIX YHCEN 10 MO0 2% TpebyeT ux nmpeodpazoBaHus
B JIOTIOJTHUTEIHHBINA KOJI, TO €CTh HHBEPCUU YHCIIa U T00aBieHus efuHULBI. Cliej0BaTeIbHO, s
BBIYHMCIIEHUS dIIeMenTa V; ; 110 MoyJIr0 2% pa Bxon MOMA = nogaercs BEKTOp JaHHBIX DY y

KoppekTupyomumii koadouuuent £, paBHBIN KOJIMYECTBY OTPHIATEIbHBIX yrcel, rae 0 < 1 < 2
n 0 = j = 2. MckimoueHneM sBisiercs sneMent V; ; = D1 = d ,, KoTopslit He TpeGyeT BhIIoIHe-
HUS BBIYUCICHHIA. TakuM 06pa3oM yCTpOMCTBO MpeoOpa3oBaHs JaHHBIX M0 MOy 0 2% (0603Ha-
yuM ero DT;=) cocrout u3 BockMu yctpoiicTB MOM A a, Ha BXOABI KOTOPBIX MOCTYMAIOT CIIEIYIO-
IIHe JTaHHBIE:
0.0 — o 3 00 — 4.
D™ = {du,ur dyo: g1 dLl}’ =2
01 — [ 01 — 4.
D* ={d,,.dy,}, € =1;
0.2 ¥ T 02 — 4.
D™ = {dmrdmrdu,:rdu}’ cHe=2

DY ={d g dy,}, C*° =1;

D*? ={dy,.dy,}, C* =1,

D* ={dyy, dyg dyy,dys}, €0 =2;
D% = (@ dya), €3 = 1

D** ={dyy,dyy,dy5,d;,}, C*F =2,

Brruucienne sneMenToB Matpuilsl ¥V mo momymio 2% — 1 tpeGyer mpecTaBIeHust OTPHIA-
TEJNBHBIX YMCENl B 00paTHOM KOJIE, TO €CTh BBITIOJTHEHUSI HHBEPCHH YHCIIa, CIIE0BATEILHO, KOPPEK-
TUPYIOIIME KOHCTaHThI HE YYacTBYIOT B BbIuucieHusx. Kak Buano u3 (20), yerpoiicTBo npeobpaso-
BaHUsI JAHHBIX 110 MOxyo 2% — 1 (0603HauuM ero DTya_; ) COCTOMT U3 YETHIPEX YCTPOMCTB
MOMA,=_,, Ha BXOJIEI KOTOpBIX nocTynaroT Bektopsl DY, D®* D*® y D** y p3 yerpipex EAC-
KSA, Ha BXOJIbI KOTOPBIX TIOJIAIOTCS BEKTOPHI U3 ABYX 2JIEMEHTOB p% pit piiyp3l

VerpolicTBa mosieMeHTHOro yMHoxkenus marpuil U u V mo moayasm 2% u 2% — 1 cocrosr
u3 aeBsati ymMHokuTeneit MUL,x y MUL,2_; cOOTBETCTBEHHO, MTPeJICTaBIEHHBIX Ha Pucynke 3.
VMmuokuTens MULy COCTOMT M3 TeHEPATOpa YaCTUYHBIX IPOU3BENEHUHN 10 MOAYI0 2% PPGaa
KoTopbii chopmupoBad u3 maccuBa BeHTHIIeH AND [12] u MOMA,x. VerporictBo MUL,=_y co-
CTOUT M3 T€HEPATOpa YaCTHYHBIX MPOU3BeICHH 0 MOLy0 2% — 1 PPGya _y | MCIOIB3YIOLIETO
texuuky EAC, u MOMA,a_;. O603Ha4MM yCTPOWCTBO MOJIEMEHTHOIO YMHOXKEHHS 110 MOAYIIO 2%
kak EW M, a mo momymio 2% — 1 kak EW M,z _, . Ha BbIXO/1aX TaHHBIX YCTPOMCTB GOPMHUpPYETCS
Matpuna M.

(20)
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V. U, v, U,
o % o o % o %
| PPG> | | PPG2~1 |
o e O o 4 e
[ MOMA | | MOMAz1 |
o % (44 %
M, M,
a) 0)

Pucynok 3. Cxema ymnoscumens MUL: a) no mooymio 2% (MUL,a); 6) no mooynio 2% — 1 (MUL,a_y).

Martpuna z GpopMHupyeTcs ¢ TOMOIIBIO YCTPOUCTB UTOTOBOTO MPEOOPA30BAHUS 110 MOTYIISIM
2%y 2% — 1, BBenem aus Hux obo3Hauenust FToa u FTya_y. YerpoiictBo FT,a COCTOUT U3 YETHIPEX

MOMA,=, Ha BXOJbI KOTOPBIX MOCTYIAIOT BEKTOPBI R™:
0.0 —
R = {Mc:-,m My Mgy, MLl}’
R = {My;, My, Mgy, My, ),
10 —
R™ = {Mmr Mg, My, Mﬂ,l}’
R = {M, ;. My;, My, M, 5}
a Ha BbIxozie popmupyercsa Z;;, tae 0 = 1 = 2u 0 = j = 2, Verpolicto FT52_3 COCTOUT M3 YETHI-

(21)

pex MOMA,x_,, Ha BXOJbI KOTOPBIX TaK)Ke MMOCTYNAOT BEKTOphI R “

Takum o6pa3om, ycrpoiicto F(2 X 2,2 X 2),= nya GpuinsTpamuu 1o MeToay Bunorpana mo
Moyiro 2% COCTOUT U3 yCTpOicTBa MpeoOpa3zoBanust faHHbIX D Tha, yeTpoiicTBa IS O3JIEMEHT-
HOro yMHokeHust Mmatpunl MUL, = u ycrpoiicTBa ntoroporo npeodpasoanus FT,x (Pucynok 4). Ha
BXOJ] IAHHOTO yCTPONCTBA TOIaeTcs (hparMeHT JaHHbIX |d|,2, a Ha BeIXo1e hopMUpyeTCs pe3yiib-
TaT QUIbTpaluK JaHHOro parmenta |zl.x. YerpoiictBo F(2 X 2,2 X 2),a_y 1y1s GUILTpALIUH 110
MeToy Bunorpana mo mogymio 2% — 1 uMmeer CX0Kyr0 CTPYKTYpY U COCTOUT U3 670K0B DToa_y
MUL,x_y n FT,a_, (Pucynok 5). Ha BXoa ycTpoiicTBa mocTynaer (pparMeHT JaHHbix |d|,=_y, a Ha
BBIXOJZIe (popMuUpyeTcs 00paboTaHHbI pparMent |z[,a ;.
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Pucynok 5. Yempoiicmeo F(2 X 2,2 X 2),a_1 onn deymeproii punsmpayuu no memody Bunozpada no
mooymo 2% — 1,

Jlanee nmpeacTaBieHbl pe3yJbTaThl TEOPETHUECKOTO aHATN3a TEXHUUECKUX TapaMeTpOB
MpeJUIaraeMbIX YCTPOUCTB (DMIIBTPALIH 110 MeTOTy BHHOTpasa ¢ ucnonp3oBaHueM apupMeTHKH
COK.

Pe3yabTaThl HCCIe10BAHUS

JUJ1s1 oLleHKH mapaMeTpoB IpeiaraéMbiX HU(POBBIX YCTPOICTB OyAeM UCTIOIb30BATh a0-
CTPAKTHYIO MOJIEJIb MOICUETAa 3aICPKKH U TIOIIAINA, U3BECTHYIO KaK «unit-gate»-mozens [13]. Ec-
71 0003HAYMTH PACCYUTAHHYIO 110 YKa3aHHOM MOJENH 33/IEPKKY JIOTHYECKOro yCTpoicTBa Uyyyy, @
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IIOLIA/1b JIOTHYECKOr0 ycTpoiicTBa 0003HauuTh U, ,,, TO OyZI€M UMETH cleytolee ONUCaHUEe IS
JIOTUYECKUX BEHTUJICH:
Ugaee (NOT) = 0, U, (NOT) = 0
Ugaraw (AND) = 1, U__ (AND) = 1,
Ugaey(OR) = 1, U,..(OR) = 1; (22)
Ujelaw (XOR) = 2, U (XOR) = 2;
Ujuew (XNOR) =2, U_ . (XNOR) = 2,
Torna B coorBeTcTBUU C (22) mapamerpsl cymmaropa MOM A,z umerot By, rae N — koym-
YeCTBO ciaraeMbix [14]:
Ugetay (MOMA 2 ) = 6,8log,N + 2log,a + 4,
U_...(MOMA,) = 3alog,a + 7aN — 11a + 1.
AHaJIOrM4HO, TapaMeTphl cyMMaTopa MOMA,=_4 Moryt ObITh IPEJICTaBIECHbI B BUjE [ 14]:
(MOMA _1] = 6,8log,N + 2log,a + 4,
U oo (MOMA,a_;) = 3alog,a + 7aN — 8a. (24)
YerpoiicTBo npeoOpazoBanust faHHBIX D Thx comepkut yetbipe cymmaropa MOMA,x, Ha
BXO0/J1 KOTOPBIX MOCTYIAET NATh CllaraéMblX, U yeTtblpe MOMA,x, Ha BXOJ KOTOPBIX MOCTYIAET TPU
ciaraembIX. Torga, npuHuMas Bo BHUMaHue (23), mapameTpsl ycrporictBa D Tha paccunThIBatoTCst
CIIeTyIOIUM 00pa3oMm:

(23)

|'.'|.'EI lay

(DT,z) = 6,8log,5+ 2log,a + 4 # 2log,a + 244,
U, ..(DToa) = 24alog,a + 136 a + 8.

YcrporicTBo npeodpazoBanmst NaHHBIX D T52_3 COCTOUT U3 YETHIPEX CYMMAaTOPOB

MOMA,=_;, Ha BXOJ KOTOPBIX OJAETCS YETHIPE claraeMblx, 1 4eTbipe cymmaropa EAC-KSA. To-

r7a, Ha OCHOBaHMH (22) u (24) napameTpsl ycrpoiictBa DT,a_y paBHBI:

(DT, _1] = 6,8log,5 + 2log,a + 4 ¥ 2log,a + 24,4

U_poo(DTya_y) = 24alog,a + 160 a.

Ymuoxurens MUL cocrout u3 reneparopa yacTHYHbIX npousBeaenuii PPG u 6moka

MOMA Ha @ Bxon0B. ['enepaTop yacTHuHbIX Tpou3BeaeHni PP G a nMeeT cieayronye napameT-

PBI 33€P>KKH U TUIOILAAN

n!a.rz_}

(25)

ria.rz_‘,

(26)

Ujaray (PPGy2) = 0,5a° + 0,54,

(27)
U_,..(PPG) =05a" + 0,5a.
['enepatop yacTu4HbIX Ipou3BeaeHu PPG4a_; MeeT cieayromue napamMmerphl:
Uda lay (PPGa_y) = a”, (29)
U,pea (PPGya_i) = a*.
Torna, quTLIBasI (23) u (27), ymuoxurenp M UL,z uMeeT ciemyromue napameTpsl:
dﬂ tay (MUL,2) = 8,8log,a + 0,52 + 0,5a + 4, 29)
Uppea(MUL,a) = 3alog,a + 7,5a* — 10,5a + 1.
A ymuoxwurens MUL,z_, , Ha ocHOBaHuU (24) u (28) uMeeT mapameTphl:
U MUL,a_,) = 8,8log,a +a* + 4,
delay ( 1:] g2 (30)

U, oo (MUL,a_,) = 3alog,a + 8a® — 8a.
YCTpORCTBO MO3JIEMEHTHOTO YMHOXeHUS MaTpul] EW M,z cocTOUT U3 AeBATH YMHOXKHUTE-
neit MUL gz, mmeromux napaMeTpm (29). YcrpoiictBo EW Moz umeer CITETYIONINE MapaMeTphI:
Ugeray (EWM 2) = 8,8log,a + 0,5a” + 05a + 4
Uppea (EWM,a) = 27alog,a + 67,5 —90,5a + 9

YerpoiictBo EW M,z _; coctout u3 neBsati ymHoxureneid MUL,a_; | uMerommx mapameTpbl

(30), cnegoBaTeNnbHO, €ro MapaMeTPbl MOKHO MPEACTABUTh KaK:

Usgray (EWMoz_,) = 8,8log,a + a® + 4

(EWM,a_,) = 27clog,a + 72a* — 72a

(31)

(32)

E?"EE
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YcrpoiicTBo uToroBoro npeodpazopanusi FT,a cOCTOUT U3 YeThIpeX yeTpoicTB MOMA
Ha BXOJI KOTOPBIX MOCTYIAIOT YEThIPE cliaraeMbix. Toraa, yuutbiBast mapamMerpbl MOMA = (23),
ycrpoiictBo FTyx umeer cnez[onume HapaMmeTphl:
Usetay (FT,..x] = 6,8log,4 + 2log,a + 4 = 2log,a + 17,6
U, ..(FT,a) = 12alog,a + 68a + 4
AHaIIOTHYHO, YCTPOUCTBO FT52 _y COCTOUT U3 YeThipeX ycTpoicTB MOMA,z_ 4, Ha BXO KO-
TOPBIX MOCTYIAIOT YETHIPE cIaraeMbpiX. Y unThiBas napamerpsl MOMA;x_4 (24), ycTpoiicTBO
FT,z_; umeer cnez[ylonme napameTpal:
Ugeray (FTaa _1] = 6,8log,4 + 2log,a + 4 = 2log,a + 17,6 (34)
U,oo(FToa_,) = 12alog,a + 80a
[TpuHuMast BO BHUMaHHUE mapaMeTpbl yeTporcTB D Tox, EW Mye u FT.e — (25), (31), (34),
YCTPOHCTBO huibTpauu no Metoxy Bunorpana F(2 X 2,2 X 2),= ¢ BEIYMCIEHUAMH 110 MOJIYJIIO
2% pMmeeT ClleIyoNIre MapaMeTphl 3a€PKKHU U TIIOIIA TH:
Uda!rz_}'[FEE X 2,2 X 2)pa) = Uda!rzy(DTE'xj + Uda!ﬂ}-(EWME'xj + Uda!ﬂ}'(FTE'xj =
= 12,8log,a + 0,5a” + 0,5a + 46 (35
E?“EIE (F(E X 2 2X 2:] a] = E?“EIE (DLTZ'IJ + UE?“EIE (EWMZ'I:] + UﬂraE(FTZ'x:] = )
= 63alog,x + 67,5a° — 113,5a + 21
[TpuHuMas BO BHEMaHUE mapaMeTpbl 010K0B DToa_y, EWMaa _y u FTya_y — (26), (32),
(35), yerpoiicTBo uibTpanuu no Meroxy Bunorpana F(2 X 2,2 X 2),2_; ¢ BHIMUCICHUSAMY 1O
Moy 2% — 1 uMeeT cieayope napaMeTpsl 3a0€P:KKU U IJIOIA N :
(F(2x22%X2)5e_j)=
= Uda!ay[:DTE «_y) + Uda:a}-(EWMz'x—lj + Uda:a}-[FT:“—lj =
=128log,a + a® + 46
(F(2x22%2)a_y)=
Ugetay (DTau_y) + Uggyay (EWMaa_y ) + Uy,
= 63a:lcrg2rx +72a* + 168 a

(33)

ria.rz_‘,

(36
(FTe_,) = )

E?"EE

glay

Ha ocHoBannu napameTpoB yctpoicts F(2 X 2,2 X 2),a n F(2 X 2,2 X 2),2_,, npescTas-
neHHbIX B (35) u (36), Obun paccunTaHbl HapaMeTpPhbl 3aJEPHKKU U TUIOIIAU IPEIaraeMoro
yCTpocTBa (pUIBTPALMK 110 METOy Bunorpasa ¢ paznuunsiMu Habopamu moysteii COK, npe -
cTapaeHHbIMH B Tabnuie 1, KOTOpble COOTBETCTBYIOT Pa3IMYHBIM PAa3PSAIHOCTSM BXOJHBIX JaH-
HBIX.

Tabmuna 1. Mogynu COK

PaspsaHocth Ha6op moayneit COK JIuHaMU4YeCcKuil 1Uana3ox
bunbTpa, OUT COK

8 25,28 —1,2*2 -1} 672

16 [28,25 —1,2* — 1} 119040

32 f212 211 4,210 1} 8577355776

64 {228,272 —1,2%" — 1} 36893444166962380800

[IpoBeneHo cpaBHEHHE MpeaIaraeMoil apXuTekTypsl ¢puiabTpa ¢ BeruucieHussMu B COK u
M3BECTHON apXUTeKTyphbl GpmiibTpa ¢ BerunciaeHusmu B [ICC [15]. Pe3ynbraTsl pacuera napaMmeTpoB
3aJIepKKH | TUTOIIAAH TTPpeCTaBIeHbl B Tadmuie 2.

Tab6muma 2. [TapameTpbl 3aep>KKU U TUTOMIAAN YCTPOUCTB I IBYMEPHOU (PHIIBTpaIlUU 110
Merony Bunorpana

Pa3psannocts 3agepxka ITnomane

¢urnbTpa, IIpemmaraemeie IIpemnaraemMeie

61T PeAl [15] Pa3nwmma, % el [15] Pasumuma, %
APXUTEKTYPBI APXUTEKTYPhI
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8 91 121 24,79 4075 4945 17,59
16 121 234 48,29 10645 19517 45,46
32 212 638 66,77 35021 75589 53,67
64 588 2203 73,31 122004 293429 58,42

OO0cyx1eHne U 3aK/II0YEHUE

B pabote npeanaraioTcst apXUTEKTYpbl YCTPOUCTB AJIs ABYMEPHOM (PUIBTpaLliy IO METOY
Bunorpana F (2 % 2,2 % 2) ¢ Berunciiennsmu B COK ¢ MOJYJISIMHU CIIEHAAIBHOIO BUA 2%y
2% — 1, ]Iy KaXI0T0 BUJIa MOIYJIEH IpeitaraeTcst OTaeIbHAs apXuTeKTypa GuiabTpa. Belt mpose-
JICH TEOPETUYECKUM aHATU3 MMapaMeTPOB 3aJICPKKHU U TUIOIIAH MPeJjlaraéMbIX YCTPOMCTB Ha OCHO-
BE€ «unit-gate»-MoJIeJu C UCI0JIb30BaHUEM pa3IuvHbIX Habopos moyieir COK. Pe3ynbrarh ana-
JIM3a MapaMeTpoB MpeIaraéMbIX yCTPOMCTB MoKazaiiu, 4To ucnoiabs3oBanue COK mo3Bosser co-
KpaTUTh 33I€PKKY ycTpoiicTB Ha 24,79% — 73,31%, a momaas ycrpoiicta Ha 17,59% — 58,42%,
10 CPAaBHEHUIO C U3BECTHOM peanu3auuen ycrpoictsa Ha ocHoBe [ICC.

Pe3ynbTarhl TaHHOTO HCCIENOBAHUS MOTYT OBITh TPUMEHEHBI JIJIS YITYUIICHUS TEXHUYECKUX
XapaKTePUCTHK YCTPOUCTB IUPPOBOI 00paOOTKH CUTHAJIOB, a TAKXKE B CHCTEMAaX HHTEIUICKTYaThb-
HOTO aHaJN3a CUTHAJIOB ISl MPeI00padOTKH JaHHBIX. IHTepecHbIM HampaBIeHHEM OyIyIIUX HC-
CJICTIOBAHHM SIBJIICTCSI IPUMEHEHUE OIMMMCAHHBIX TIOJIX0JI0B K pean3auu GUiIbTPOB I TPOSKTH-
pPOBaHMsI YCTPOICTB (PUIIbTpAINK 110 METOAY BuHOrpana s qpyrux pasMepHoCcTed MacoK (puiib-
tpoB F(n X,k X k) u ux npuMeHeHNe B CBEPTOUHBIX CIIOSX CBEPTOYHBIX HEHPOHHBIX CETEH.
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Annomauus

MemoOwl onucanus cloMHCHbIX cucmem, Kakou 0e3yCl06HO ABNAemCcs KOMNIEKCHAs 3auuma
UHDOKOMMYHUKAYUOHHBIX 00BbEKmMOos8, NoOpaz0eiatomcs HA KOJIUYeCmEeHHble U KaAyecmeeHHble.
Ipunyunuanvrnoe omauyue cocmoum 6 nOOX00ax K NOCMAHOBKE 3a0ayu, K OMbICKAHUIO 803MOiC-
HbIX 8APUAHMOB peuleHUsl U UX OYeHKe.

Mamepuanvt, memoowl, pe3yromamul U 00CYHcOeHUA

B cmamve paccmampusaemcs 803MO*CHOCMb NPUMEHEHU Memood MOP@OI0cUYECKO20
amanuza K paspabomke cucmem obecneyeHus: ungopmayuonnol dezonacnocmu. Ilpeonazaemviii
noo0xXo0 no3eoJiaem pewams maxue 3a0ayi KOMIIEKCHOU 3auumvl 00beKmos, 0 KOMOpPbIX UC-
noNb306aHUEe MPAOUYUOHHBIX KOIUYECMBEHHBIX Memo008 He Odem KOPPEeKMHbIX pe3ylbmamos,
ocywecmeisms NOUCK HOBbIX peuleHUll Ha OCHO8e 0eKOMNO3UYUU CUCTEMbl 3auumsl HA HOOCU-
cmembl U dNIeMeHmbl;, POPMUPOBAMb MHOHNCECMEO AbIMEPHAMUBHBIX APUAHMOE Peanu3ayuy 3a-
Wumul 00veKma U 8b1OUPAMb ONMUMATILHBIL 6APUAHT.

3aknwuenue

Memoo mopgonozuueckoeo awurka D. Lleuxku, A6195cb, nO cymu, HOY-Xay, umeem onpeoe-
JIeHHble 02PAHUYEHUs NpU €20 UCHONb308AHUU O peuleHus: NPuKIaousvix 3aoaq. Ouesuono, ymo
NOMUMO KOPPEKMHOU (hOpMYIUPOSKU Yeau HeoOXOOUMbIM YCI08UEM ABNAEMCA PABHOBECHOCMb NA-
pamempos. Pexomendyemcs nosmanuelii aneopumm, uoes KOmMopo20 C800UMC K ONpeoeneHuio
3HAYUMOCIU NApamempa 6 Hauane UcCie008aHUs HA YPOGHE KAME2OPUU «HYHCEH-HE HYIHCEH», HA
8mopom amane 0 CHOPMUPOBAHHO20 MHONCECMBA HYIHCHBIX NAPAMEMPOE ONPEOeIsIeNCs MHOMCe-
cmeo cnocobos ux peanuzayuu. Tpemuii sman — MHOMICECMBO CHOCOO08 OONONHAEMCA MHOMCE-
CMBOM UHCMPYMEHMANbHLIX CPEOCms, MEeXHOI02Ul U M., MO eChb DOPMUPYEMC MHOHCECTEO
cmpamezuil. Taxoil cmynenuamulii MOPHONOUYECKULl AHAIU3 UHBAPUAHMHBIL NO OMHOWEHUIO K
npeoMemHOU 001aACmuU Ce200Hs, K CONCANEHUIO, He NOLYYUTL O0NHCHO20 PACHPOCMPAHEHUS, HO MO
He ymansem e20 YeHHOCMU, KaK UHCIMPYMEHMA MOOeIUPOSAHUsL U UCCIe008AHUS

KuroueBblie ci1oBa: Mop(hoIOrHuecKre MEeTOIbl; METOT MOP(OIOTHIECKOTO SIIUKA; JTEKOM-
MO3UIMS; AIbTEPHATUBBI; CUCTEMATU3UPOBAHHBIN OMCK; ITApaMETPhI U YCIOBUS 0TOOpA.
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Abstract

The methods of describing complex systems, which is certainly the complex protection of
infocommunication objects, are divided into quantitative and qualitative. The fundamental
difference lies in the approaches to the formulation of the problem, to finding possible solutions and
their evaluation.

Materials, methods, results and discussions

The article considers the possibility of applying the method of morphological analysis to the
development of information security systems. The proposed approach allows us to solve such prob-
lems of complex object protection, for which the use of traditional quantitative methods does not
give correct results; to search for new solutions based on the decomposition of the protection sys-
tem into subsystems and elements; to form a set of alternative options for implementing object pro-
tection and choose the best option.

Conclusion

The method of morphological box F. Zwicky, being, in fact, know-how, has certain limita-
tions when using it to solve applied problems. Obviously, in addition to the correct formulation of
the goal, the necessary condition is the equilibrium of the parameters. A step-by-step algorithm is
recommended, the idea of which boils down to determining the significance of the parameter at the
beginning of the study at the level of the category "needed-not needed", at the second stage, for the
formed set of necessary parameters, a number of ways of their implementation are determined. The
third stage — a variety of methods is complemented by a variety of tools, technologies, etc., that is, a
variety of strategies are formed. Unfortunately, such a step-by-step morphological analysis, invari-
ant with respect to the subject area, has not been properly distributed today, but this does not de-
tract from its value as a modeling and research tool

Key words: morphological methods; morphological box method; decomposition; alterna-
tives; systematized search; selection parameters and conditions.

Introduction

Methods for describing complex systems, which of course is a comprehensive protection of
infocommunication objects, are subdivided into quantitative and qualitative. The fundamental dif-
ference lies in the approaches to the formulation of the problem, to the search for possible solutions
and their assessment. When using quantitative methods, the emphasis is on building a system of cri-
teria, comparative analysis of options, etc. A qualitative description of a complex system requires a
different approach to the formulation of the problem; it is used in the absence of an analytical de-
scription of the regularities of the system's behavior. The random nature of attacks on the defense
system, behaviorism in the behavior of the attacker makes it impossible to formalize the behavior of
the system and, as a consequence, the complexity of making a correct forecast. The listed factors
make it possible to talk about the need for new approaches to the design of a security system for
infocommunication objects, the sequential enumeration of which by combining subsystems and el-
ements will make it possible to form a field of protection strategies. This is how the idea of
applying the morphological approach to the design of a complex system appeared, which will make
it possible to aggregate information obtained empirically in order to determine ways to solve the
problem and / or the set task.

Methods. For the first time, the perspectives of morphological methods were shown by the
Swiss scientist Fritz Zwicky (1898 - 1974), who argued that “the purpose of morphological research
is to see the perspective of a complete” field of knowledge about a subject” [1]. F. Zwicky pro-
posed three morphological methods for studying complex systems: the method of systematic field
coverage; the method of negation and construction; morphological box method [2].
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The first method is the method of systematic field coverage (MSPP), the idea of which is to
determine the “knowledge field” and extrapolate the available knowledge to unexplored, uneX-
plored areas of the field.

The second is the method of negation and construction (IOC), which is based on the princi-
ple: any statement formulated in finite and fully defined terms cannot be absolutely true. In other
words, any rule, any law, any condition can and should be questioned, since they have a limited
scope. We find confirmation of this principle in the exact sciences (non-Euclidean geometry, the
theory of relativity), in pedagogical science (the experience of A. Makarenko), in creative activity,
which proves the validity of Zwicky's ideas, who believed that the limitations, compromises that
stand in the way of constructive progress must be denied , replacing them with fundamentally dif-
ferent ones, not necessarily opposite. The possibilities of the IOC are most expedient to use in de-
sign, inventive activity at the stage of problematization, goal-setting and problem setting [3]. This
approach allows you to clarify, correct the initial data and conditions for solving the prob-
lem; generate possible ideas for solving the problem.

The morphological box method (MMM), which is based on the idea of finding all possible
options for the implementation of the system under study, has become widespread as a method for
analyzing and forecasting complex technical systems, since it is sufficiently well structured, has a
simple and understandable algorithm. The exact formulation of the problem or the problem to be
solved allows one to determine the parameters of the solution and construct a morphological box in
the form of an n-dimensional matrix with the subsequent determination of all possible combinations
of parameters one by one from each row and the choice of the best option [4].

Results. In the course of studying the possibility of adapting F. Zwicky's morphological
methods to solving the problem of integrated security management, it is proposed to consider the
adaptation of MMN to solving the problem of developing an effective system of integrated protec-
tion of an infocommunication object [5].

At the first stage of building the morphological box, the goals and objectives were deter-
mined: the purpose of the integrated protection system is to ensure the stable operation of the ob-
ject, to prevent threats to the security of information, to minimize damage from unlawful actions of
an intruder. In accordance with the designated goal, tasks have been set and solved that allow you to
get a number of solution options:

- organization and implementation of a regular process carried out at all stages of
the life cycle of information processing with the integrated use of all available means of protec-
tion;

- ensuring reliable protection of information in the system; exclusion of acci-
dental and deliberate receipt of information by unauthorized persons;

- delimitation of access to devices and resources of the system for all users, ad-
ministration and service personnel;

- timely detection and elimination of information security threats; limiting the
possibility of unauthorized interception of information through transmission channels.

It is obvious that each of the formulations presented is focused on solving a particular prob-
lem; the complex of these tasks is necessary for drawing up a morphological box.

Let us take as a basis the formulation, which is more generalized and involves the solution
of a complex of particular problems: to develop an integral system of organizational and technolog-
ical measures and a complex of special means / methods of information protection, ensuring a high
level of reliability.

At the second stage, all the parameters that could be included in the solution of this problem
were identified and identified. In the context of the task under the term "parameter” it is proposed to
understand the operation as a purposeful action to achieve the extremum of the function-
al. Operations distinguish between terminal and calendar-developing [6]. In our case, we are talking
about a calendar-developing operation, during which a system of measures aimed at protecting an
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infocommunication object will be determined, therefore, it is necessary to determine which func-
tions of the protection system, formulated at the first stage, will solve the main problem (Table 1).

Table 1. - Main functions and components of the system

Functions System components

Exclusion of accidental and deliberate receipt | Hardware and software and organizational and

of information by unauthorized persons technical support

Timely detection and elimination of infor- | Monitoring, expert method of vulnerability analy-

mation security threats sis, economic and legal methods; identification of
possible threats and defining the profile of the in-
truder

Protection against unauthorized access Differentiation of access to devices and resources

of the system: by the level of secrecy, by matrices
of authority; according to special lists.

Ensuring reliable information protection Access by biometrics, by knowledge, by owner-
ship

A set of components can correspond to one function, which determines the variability of the
protection system. Let us determine the parameters that are included in the components of the sys-
tem, assuming that they are all equivalent in terms of achieving the main goal:

Software protection tools.
Technical means of protection.
Hardware protection.
Organizational norms.

Legal regulations.

Economic norms.

oakrwdE

At the third stage, we build a morphological table (Table 2), in which the column — parame-
ters matrix is supplemented with possible options for the implementation of this parameter.

Table 2. - System parameters and implementation methods

Parameter Implementation methods
Software protection A Al | A2 A3 A4 -
Technical means of protec- Bl | B2 B3 B4 AT5
tion B
Hardware Cl|C2 C3 C4 C5
protection C
Organizational D1 | D2 D3 D4 -
norms D
Legal El |E2 E3 - -
regulations E
Economic indicators F F1 |F2 F3 - -

Al cryptography; A2 - steganography; A3 - digital signature; A4 - key management.
B1 - physical protection; B2 - noise generators; B3 - surge protectors; B4-scanning radi-
0s; B5 - devices that "block™ potential leakage channels.
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C1 - electronic means of protection; C2 - laser and optical protection devices; C3 - electrical
and mechanical protection devices; C4 - employee control systems; C5 - leakage channel detection
devices.

D1 - architectural and planning solutions; D2 - Internet access request system; D3 —
differentiation of access by levels; D4 - standards of corporate ethics, compliance with which con-
tributes to the protection of information.

E1 - state legal acts; E2-employer's regulations aimed at preventing incidents of violation of
information security rules; E3 - corporate provisions for the protection of confidential information.
F1 - audit of information security of the company; assessment of the current state and definition of
the security policy at the facility; F2- development of a security program and determination of the
financing procedure; F3- Acquisition of a corporate security system.

We proceed to filling the morphological box. A morphological box is a set, the dimension of
which is determined by the product of the M1 sets (parameters) and the M2 set (implementation
method). For table 2, the total number of options is determined as the product of the number of
rows in each column: 6 * 6 * 6 * 4 * 2 = 1728. To reduce the number of options, there are different
approaches based on the criteria approach and decision-making methods:

— introduction of restrictions;

—  search for an alternative with specified properties;

— search for an alternative that is optimal for a given criterion; w ;
—  construction of the Pareto set.

Constraint imposition is a technique that allows you to reduce the number of options to be
analyzed. For the system of integrated protection of infocommunication objects, economic indica-
tors can be selected as restrictions: the total costs of acquiring and operating a corporate security
system.

The search for an alternative with given properties is a technique that has limited applica-
tion: it is applicable if the boundaries of particular criteria are known in advance. For a complex
protection system of infocommunication objects, such characteristics as system reliability, its cost,
an indicator of protection efficiency (the number of successful attacks referred to the total number
of attacks) can be used as private criteria.

To find an alternative optimal according to a given criterion, the methods of additive, multi-
plicative convolution and convolution according to the criterion of minimum distance from the ideal
were used. If the complex protection system is characterized by four criteria characterizing both
positive and negative properties of an object, then the additive convolution is reduced to defining
the global criterion W as the sum of local criteria w i, the multiplicative convolution is the product
of local criteria.

Search by the criterion of the minimum distance from the ideal requires a preliminary de-
termination of the "ideal" alternative, which has specific, "ideal™ values of the criteria "convolution
is reduced to determining the distance between the considered and ideal alternative; the alternatives
ordered in ascending order of this distance provide the researcher with a choice.

The morphological matrix for the task at hand is presented in Table 3. The morphological
set contains 4 * 5 * 5 * 4 * 3 * 3 = 3600 variants; it is necessary to carry out the screening proce-
dure for the obviously unacceptable.

Table 3. - Morphological matrix

Software protec- | Cryptography | Steganog- | Digital sig- | Key -
tion raphy nature man-
agement
Technical means of | Physical Noise Network Scannin | Devices
generator that
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protection protection S filters g radios | “close
off” po-
tential
leakage
chan-
nels.
Hardware Electronic Laser and | Electromec | Employ | Identifi-
protection means optical hanical ee cation of
equipmen control | infor-
t mation
leakage
channels
Organizational architectural | internet | differentia- | corpo- |-
norms and planning | access tion of ac- | rate eth-
solutions; request cess by lev- | ics
system els stand-
ards,
compli-
ance
with
which
contrib-
utes to
the pro-
tection
of infor-
for-
mation.
Legal state legal acts | employ- | corporate - -
regulations er's nor- | regulations
mative for the pro-
acts tection  of
aimed at | confidential
prevent- | information.
ing inci-
dents of
violation
of infor-
mation
security
rules;
Economic indicators audit of in- | develop- | purchase of |- -
formation se- | ment of a | an integrat-
curity of the | security |ed security
compa- program | system
ny; assessmen | and  de-
t of the cur- | termina-
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rent state and | tion  of
definition of | the fi-
the  security | nancing

policy at the | procedure
facility

The morphological set contains 4 * 5 * 5 * 4 * 3 * = 3600 variants; it is necessary to carry out a
screening procedure for unpromising or expensive options. It is obvious that the selection of alter-
natives should be carried out by experts with special care. We start the selection from the last line
(economic indicators); we give preference to alternatives F1 - audit, which will allow us to decide
on the choice of an integrated security system and F3, since the acquisition of an integrated security
system will allow us to abandon alternatives B1, C4. When analyzing line 5, we choose E3 - corpo-
rate provisions on the protection of confidential information, since a priori they will be based on
state legal acts and acts of the employer. Line 4 disappears completely, as organizational norms are
determined by corporate regulations E3 and the structure of the integrated security system F3. In the
line "Hardware protection - C" we leave C1, C2, C5. In the line "Technical means of protection” we
leave the mains filters B3 and devices that "block" potential leakage channels; physical protection is
provided by the comprehensive protection system, and noise generators and scanning radios are
generally considered optional but optional devices. In the line "Software -A" we remove steganog-
raphy as a specific method of protection. Now the morphological matrix has the form shown in Ta-
ble 4, and the morphological set contains 3 * 2 * # * 1 * 2 = 36 options. After that, it is necessary to
try to reduce the morphological table to two or three modules in order to analyze them sequential-
ly.
Table 4. - Morphological matrix after transformation

Software Cryptography Digital Key |-
protection signature manag
ement
Technical means of Network filters Devices that
protection "close”  potential
leakage channels
Hardware Electronic Laser Identification of
protection means and information  leak-
optical age channels
equipm
ent

Organizational

norms
Legal Corporate - -
regulations Regulations for
the Protection
of Confidential
Information.
Economic indicators Information Acquisition of | - -
security audit an integrated
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of the compa- security system
ny; assessment
of the current
state and defi-
nition of the
security policy
at the facility

This morphological set contains 3 * 2 * No. * 1 * 2 = 36 options. After that, the morpholog-
ical table is reduced to two or three modules, which are analyzed sequentially, which allows you to
choose the optimal combination of strategies and methods of their implementation.

Conclusion. F. Zwicky's morphological box method, being, in fact, know-how, has certain
limitations when it is used to solve applied problems. Obviously, in addition to the correct formula-
tion of the goal, a necessary condition is the equilibrium of the parameters. A step-by-step algo-
rithm is recommended, the idea of which boils down to determining the significance of the parame-
ter at the beginning of the study at the level of the “needed-not needed” category; at the second
stage, for the generated set of necessary parameters, a variety of ways of their implementation are
determined. The third stage is that many methods are complemented by a variety of tools, technolo-
gies, etc., that is, many strategies are formed. Unfortunately, such a stepwise morphological analy-
sis, invariant with respect to the subject area, has not received proper distribution today, but this
does not detract from its value as a tool for modeling and research [7].
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Annomauus

B oannou cmamve mul paccmompum ewsé 00uH npumep UCHOIb308AHUSL MEMOOA IMATOHHO-
20 MOOENUPOBAnUsL Ol HAXOHCOEHUS peulenus OuppepenyuarbHo20 YpagHeHus 8 YACHbIX NPOU3-
BOOHBIX, 8 SMOM PA3 IIUNMULECKO20. []anHblil 8U0 OuphepeHyuanrbHblX YPasHeHUll Yacmo ecmpe-
yaemcs 8 K6AHMOBOU MeXanuke, OOHAKO, NPU UCCIe008AHUL NPOYECCd NOMEHYUATLHO20 PACCEAHUSL
YACMO 8O3HUKAIOM CUMYAyull, KO20a UCHOIb3YeMble 8 HACMOosiujee 8pemsi Memoobl NPUOIUNCEHHO2O0
BbIUUCTICHUS NAPAMEMPOB PACCEAHUSL ABIAIOMCA OOCMAMOYHO 2PYOLIMU U, 8CLeOCmEUe IMo2o, OJis
HAaxoxcoeHus: y000068apumMoc0 peuleHust HeodX00UMO UCNOIb308AMb YUCIEHHOE UHMeSPUPOSaHUe
ypaeuenus Lllpeduneepa unu nooobnvix emy ypasnenuil. Ilpeonracaemviii Hamu Memoo NO3807sem
ROIYYUMb peuteHue ¢ 00CMAmOYHO 6blCOKOU CIMENneHbl0 MOYHOCTIU.

Mamepuanvt u memoosl, pezyrbmamsl U 00cyyncoenus. B pavkax paccmompennozo noo-
X00a npeonoNceHO NpUMeHeHUue Memooa dMALOHHO20 MOOEIUPOSanus Ol peulenus KEaHmogo-
MeXaHUYecKol — 3a0aqu  HUZKOIHEP2emU4ecKko20  paccesuus  4acmuy 6  YeHMpPAalbHO-
CUMMEMPUYECKOM Nojle, NPOBeOeH AHANIU3, GbINOJIHEHbl PACYembl U NPeOCmasiena mabauya cpas-
HeHuUe YUCIeHHO20 Memooa U Memood SMAaloOHHO20 MOOEIUPOBAHUsl, U3 KOMOPOU GUOHO, YMO OaH-
HbILL MemoO, NPUMEHEHHBIU OJ11 HAXOHCOEHUSI PeUleHUsl HETUHEUHO20 ANIUNMUYECKO20 VPAGHEHUS,
Modfcem Oblmb NPUMEHEH U OJisl peuleHuss N000OHbIX 3a0ay. /lannbill Memoo 3¢hghekmusnee uzsecm-
Ho20 BKB — memooa, umo noomeepacoaemcs cpagHeHuem paciémos 6 KoHye pabomeoi.

AxmyanvHocmv pazpabomku MemoouKy 8bl4UCIeHUs d)hekmuenol OnuHbl U (hasvl paccesi-
HUSL NPU MeOJIeHHbIX CMOJKHOBEHUAX 3AKAI0YACMCA 8 MOM, YUMo NOJNYYeHHble AHATUMUYECKUM N)-
mém ¢hopmyavi, svipaxcarowue 3¢)hekmuenyro OIuHy U Pasy paccesanus, MON*CHO UCNOIb308AMb
KaK OCHO8Y Npu peuleHuu 0Opamuoll 3a0a4u paccesanus: HaxoHCcOeHus 8U0d pacceusaouje2o Cuio-
8020 N0/ NO UMEIOWUMCS OAHHBIM PACCESHUS.

3aknwuenue. B pabome npedcmasienvl OCHOBHbIE Pe3VibmMamsl MAmemMamuyeckozo mooe-
JIUPOBAHUS, AHAU3A U PEUeHUsl KBAHMOB0-MEeXAHUYECKOU 3a0ayll HU3KOIHEP2eMUYecKo20 paccesi-
HUS Yacmuy 6 YeHMpaibHO-CUMMEmMpUYecKkom noie. B pamkax paccmompennozo nooxooa npeo-
JIOJCEHO NPUMEHEHUEe MemoO0d SMALOHHO20 MOOEIUPOBAHUS, NPOBEOEH AHANU3, 8bINOJIHEHbl pacye-
mbl U npedcmasiena mabauya cCpasHeHue YUCIEeHHO20 Memood U Memood dMAaloOHHO20 MOOEIUPo-
8aHUS, U3 KOMOPOU BUOHO, YMO OAHHASL MEMOOUKA, NPUMEHEHHAS OJISl HAXOHCOCHUSL NPUOTIUNCEHHO-
20 peuleHus INNUNMUYECKO20 YPAGHEHUs, Modcem Oblmb NpUMeHeHa OJisl peueHus Opyeux noooo-
Hbix 3a0a4. Kpome moeo, ciedyem ommemumo, ymo opmynvl, svipadxcaroujue 3¢h)ghexmusHyo onu-
HY pacceanus, Noay4eHHble 01 HeUSMEHHO20 80 8PEeMEHU CUI08020 NOJSA C NPOCMbIMU NOMEHYUA-
Jlamu, cOBRAOAOm 8 YeioM C NOJLYYEHHIMU NYMEM IKCNePUMEHMA OAHHbIMU 0TI CLYYas YIPY2020
paccesHus J1eKMPOHO8 HA UOHAX 2elusl U HeOHAd U CO8NA0Aom ¢ meopemudecKum paciemami,
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coenannvimu 05t amoma eenus. Ilpednoxcennwviii 6 0anHoU cmamve Memoo OJisl 8bIUUCIEHUS Napa-
Mempo8 HUZKOIHEP2EMUYECKO20 PACCEAHUSL 3APANCEHHBIX YACMUY, MONHCHO NPUMEHUMb U K OpPYUM
CUNOBLIM NOJIAM.

Knroueevle cnosa: memoo s3maioHHO020 MOOeIUposanus, HeluHeluHoe ouggepenyuaivHoe
YPAaBHERUE JIUNMUHYECKO20 MUNdA, HU3KOIHEpcemu4ecKoe paccesiHue wacmuy, 4ucCjileHHoe uHne-
cpuposaHnue

Abstract

In this article, we will consider another example of using the reference modeling method to
find a solution to a partial differential equation, this time an elliptic one. This type of differential
equations is often found in quantum mechanics, however, when studying the process of potential
scattering, situations often arise when the currently used methods for approximate calculation of
scattering parameters are quite coarse and, as a result, it is necessary to use numerical integration
of the Schrodinger equation or similar equations to find a digestible solution. The proposed method
allows us to obtain a solution with a fairly high degree of accuracy.

Materials and methods, results and discussions. Within the framework of the considered
approach, the application of the reference modeling method for solving the quantum mechanical
problem of low-energy scattering of particles in a centrally symmetric field is proposed, an analysis
is carried out, calculations are performed and a comparison table of the numerical method and the
reference modeling method is presented, from which it can be seen that this method, used to find a
solution to a nonlinear elliptic equation, can also be used to solve similar problems. This method is
more effective than the well-known VKB method, which is confirmed by comparing the calculations
at the end of the work.

The relevance of the development of a method for calculating the effective scattering length
and phase in slow collisions lies in the fact that the formulas obtained analytically expressing the
effective scattering length and phase can be used as a basis for solving the inverse scattering prob-
lem: finding the type of scattering force field from the available scattering data.

Conclusion. The paper presents the main results of mathematical modeling, analysis and
solution of the quantum mechanical problem of low-energy scattering of particles in a centrally
symmetric field. Within the framework of the considered approach, the application of the reference
modeling method is proposed, an analysis is carried out, calculations are performed and a table is
presented comparing the numerical method and the reference modeling method, from which it is
clear that this technique, used to find an approximate solution of an elliptic equation, can be used
to solve other similar problems. In addition, it should be noted that the formulas expressing the ef-
fective scattering length obtained for a time-invariant force field with simple potentials generally
coincide with the experimental data obtained for the case of elastic electron scattering on helium
and neon ions and coincide with the theoretical calculations made for the helium atom. The method
proposed in this article for calculating the parameters of low-energy scattering of charged particles
can also be applied to other force fields.

Keywords: reference modeling method, nonlinear elliptic differential equation, low-energy
particle scattering, numerical integration.

BBenenue

Panee [18; 19], MBI y’ke paccMaTpuBaIu CIIOCOOBI UCIIOIB30BAaHUSI METO/Ia ATAIOHHOTO MO-
JENMPOBAHUS TSI MATEMaTUYECKOT'O MOJICIHPOBAHUS TIPOIIECCOB, MPUBOSAIINX K PELICHUIO Tapa-
0oNMYecKuX U Tunepoonyecknx qudepeHnanbHbIX YpaBHEHUH.

MarepuaJjbl 1 METOAbI

B nacTosmei pabote HacTayia ouepenb ypaBHEHHs dudnTudeckoro tuna [1, 2, 3]. Jlanubrit
BU/ ypaBHeHI/Iﬁ A0CTATOYHO YaCTO HUCHOJIB3YCTCA IMPU PCUHICHUH KBAHTOBOMCXAHUYCCKHUX 3aJay. B
XOpOILIO U3y4YEHHOM MPOIlecce B3auMOIEHCTBUS CBOOOTHBIX IEKTPOHOB C aTOMaMU MMOKa3aHo, YTO
JIeiCTBUE Ha 3apsHKCHHYIO YacCTHILy CO CTOPOHBI CHIJIOBOTO IOJIS si[jpa aToMa, 00JIaJalouero 1eH-
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TPAJIbHON CHMMETPUEH, MMOJTHOCTHIO OMMKUCHIBACTCSI TEPMUHOJIOTHEN cBHTa (ha3bl 5€ (k) [5, 6]. Ecin

CKOPOCTh B3aUMOJICHCTBYIOIICH YaCTHUIIBI CPABHUTEIBHO MaJia, TO aMIUTUTYy U 3 (HEeKTUBHOE ce-
YeHHE PacCesHUs Mbl MOXKEM OIpPENEIUTh C MOMOIIBI0 APYruX (PU3MYECKUX MapaMeTpoB: IJIUHA

paccesnus g, dQdexTUBHBIA paguyc aeiicteua [, napamerp ¢opmel P [5; 6; 7; 13; 8]. Bee atu
napamerpsl OyayT nepBbiMu kod(duimentamu B pasnoxenun ¢pynkuun KCtgo,(K) B crenennoii

psII 11O CTENeHsIM BOJHOBOTO unciia K M, oueBHaHO, OYyIyT 3aBHCHMBI OT MHTETPAIbHBIX CBOMCTB
IIOTEHIMala PAacCEesHUs CUIIOBOro nouid sapa. PaccmarpuBas pacnpoCTpaHEHHBIN Cilydail, KOrnaa
HNOTEHIMAN sAJpa 00JaaeT CBA3aHHBIMU COCTOSHUSIMHU C OYEHb HEOOJIBIION SHEepruel CBA3M, MbI
3HACM, YTO HJAaHHBIC MapaMCTPbl HU3KOOHCPICTUUCCKOI'0 PACCCAHUA GYI[yT O4YCHb YYBCTBUTCIIbHBI

IpH JI000M MUHHMMAILHOM M3MEHEHMH NoTeHuana. IlapamMerpsl dp u Iy M3Ha4anbHO ObLIM BBEJlE-

HBI B TMPOIECCE MCCIICIOBAHUS BHYTPUSIECPHOTO B3aUMOJICHCTBUS, HO U TOpa3/io MO3AHEE, MPHU pe-
IIEHUH MHOTHX JIPYTMX KBAHTOBBIX 3a7[a4 U3 TEOPUH CTOJIKHOBEHHH, MX UCIOJIb30BAHUE OKA3aJI0Ch
BECbMa HEOOXOIUMBIM.

Mei 3HaewM, [5; 6; 12], 4TO pu OKOJIOHYIEBBIX CKOPOCTSAX CTOJKHOBEHUH YACTHIIBI C SIIPOM,
B pacy€Te CEUCHHs] pacCEMBaHUS TJIABHYIO POJIb UTPACT OJIHA MaplUaibHas BOJHA, Y KOTOPOM yrio-
Boii MomenT ¢ =0, miu S- BoJHA, a, 3HAYMT, NMAPIHMAIBHBIN aHAJIN3 UMEET OIPOMHOE 3HAUECHUE
P UCCIICIOBAaHUH HU3KOIHEPTETHIECKOTO paccesHus. Jlanee Mbl OygeM paccMaTpuBaTh TOJIBKO S
— BOJIHBL.

®opma pasnoxenust B pan yukunn KCtgo, (K) sasucut ot Buga Gpynkumum, xapakrepusy-

10IIeil 3aBUCUMOCTb MOTEHIManbHOH sHeprun ot paccrosuus U (r). domycTtum, uTo ImoTeHIMAan
TIOJISI pacCesiHUSI M3MEHSETCSI OBICTPOM3MEHSIOIIUICS (HapUMep, U3MEHSETCS TI0 SKCIIOHSHIINATb-
HOMY 3aKOHY)

: n .
Iimru(r)=0;n>1 (1)
r—o0

Kpome Toro, 3T10T mOoTeHIMAI HE COAEPKUT COCTABHOTO COCTOSIHUS C HYJIEBOW JHEPrHeu

csisu. Torma O,(K) u ctgd,(K) Gyayr neuernsivu dynxumsmu. Oynximio KCtgog(K) cnenyer
Pa3JIOKUTHL B CTETIEHHOM PSI 10 YETHBIM CTEMEHSIM BOJHOBOTO uncna K, IpuuéM nepBbie Ba dieHa

MOJTyYEHHOT'O PA3JIOKEHUs JalyT HaM M3BeCTHoe mpubnmxkenue 3¢dexkruBHoro panuyca [9]. [an-
HBIN PsIJI UMEET CIEAYIOINN BU

1 1 > 3.4
kctgog(K) = ——+ =1k —=Prg k™ +..., 2
96 (k) 2y 2" 0 (2)

3/1eCh CUMBOJIOM @) 0003Ha4YeHa JUIMHA pacCesHus, CUMBOJIOM Iy 0003HaueH 3 PeKTUBHBIN
panuyc paccesiHusl, CMMBOJIOM P 0003HaueH nmapameTp HOpMBI.

[onaraem, uro notenuuan paccesuus U (r)- nanpHomeiictyromuii (x mpumepy, umeer
CTETEHHYIO 3aBUCHMOCTb OT PAaCCTOSIHUS), T.€., Korjaa I —> oo

ur)=r";n>1 A3)

TO MapajuielbHas aMIUIUTyJa, a Takke (a3a paccessHUs, B Cllydae CPaBHUTEIbHO MallbIX
3HaueHusX K, Oyayt HeperymsipabiMu pyakumsmu ot K. [Ipu K = 0, onu OynyTt uiam pa3BeTBIsSTHCS
(ecmu N > 2), UIM UMETh CYIIECTBEHHYIO 0COOEHHOCTh. [loHMMaem, 4yTo craHgapTHas Teopus 3¢-
(eKTUBHOIO pajauyca Uil JAaHHOTO CiIydas HEImpHUeMJIeMa M HU3KODHEPreTHUECKUE PA3JIOKEHHS
MpUAETCS HAXOUTh CHOBA. Takwe pa3iioKeHus ObUIM HaieHbl B pabortax [6; 7; 10] u mpencras-
JSIOT 000 BBIpaKEHUS:

kctg&o(k)=—i+a1k+a2k2+a3kzlnk+... (4)
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CpaBnuBas (3.3.4) ¢ (3.3.2), 3ameTuM, 4TO BUJ PA3JI0KEHUS B CTCIICHHOW psll HYHKIIHH
ketgog (K) anst ciiyuas nanpHogelcTByIOMMX NOTEHIMANOB (3.3.3.) HMEET B COCTABE HOBBIE WICHBL:
YJICH, UMEIOIINI JIMHEWHBINA BUJI OTHOCUTENBHO K, a Tak)ke 4ICHbI JOCTATOYHO CJIOXHOH OT K 3aBu-

cnmocty, kak K2 Ink-k3Ink u 1.1 OTcioma nenaem BBIBOZ, 4TO JUIS JQNBHONEIHCTBYIOMHUX 10~
TEHIMAJIOB caMOo MOHATHE 3((PEKTUBHOIO pajguyca OTCyTCTBYeT [7].

Teneps 00paTuM BHUMaHHE Ha BEIMYUHY JUIMHBI paccesiHust. E€ Mbl MOXeM HaiTu u3 pas-
noxeHu (2) wim (4), Ipu yClIOBHM, YTO BOJHOBOE YHUCIIO CTPEMUTHCS K Hyro0. Torna nmomaydaem
BbIpaxkenue [5, 19].

lim ketgdg (k) = L )
k—0 dg
Jiist 61M3K0ACHCTBYIOMIMX TOTeHIHANOB (1) MBI HMeeM
ds,
_ (%% 6
%= ). (6)

Ho sta popmyna ue paboraeT 1uis cirydasi 1aabHOACHCTBYIONNX NOTEHIIHATIOB.
O603HauMM OCHOBHBIE CBOWCTBA AJIs JUIMHBI paccesiHus [12, 13]. B cunoBoMm mosne noreH-

1Maga OTTAJIKUBAHUS (U (r)> 0), BenmumnHa (asosoro casura Oyner orpuuarensha (g (K) <0),
3HAYUT, B OCHOBHOM, MOKHO TIpuHATE 8o > 0. IIpn 3TOM H3BECTHO, YTO 3HAK 8gB ITOM CHIOBOM
10JI€ HE 3aBHCUT TOTO, MMEIOTCA WK HeT B ganHoM notenmuaie U () ceazannbie cocTosHus.

B cunosom none norennuana nputsskenus (U (r) <0), korma cpaszanHbIX cocTosHuiA HeT,

azoBslit caBur B GonbumHCTBe ciydyaes Oyaer nonoxkurenen (g (K) >0), snaunr, kak cnemyer
u3 (5), a5 <0. Ho, ecmu 9;y(0) = 77 , TO JUIMHA PAcCEesHMsI CTPEMHUTCS K OECKOHEYHOCTH. Ecim

FIMEEM CBSI3aHHOE COCTOSIHHS C HEOOIIBIION sHeprueii csisu, To 8y > 0. B ciyuae, xoraa BenmunHa

MOTEHIMAJIa MPUTHKEHHS TIO-TIPEKHEMY pacTéT, TO Mepe]] BOSHUKHOBEHHEM CIICAYIOIIETO CBS3aH-
HOTO COCTOSIHMSI, BEJTMUYMHA (g JOCTUTHET HYJs, NMepedneér ero M, eCTeCTBEHHO, M3MEHUT 3HaK.
BOnm3u kaxIoro CBS3aHHOTO COCTOSHUS, BEIMYMHA dg PACTET, a MPH MOSBICHUU HOBOTO, BOOOIIIE
ycTpemisieTcs B 0eCKOHEYHOCTb.

Kpome 3Toro, o6patum BHUMaHUE Ha TOT (aKT, YTO BETMUUHY (¢ HEBO3ZMOXKHO OIPEEIUTh
1Tt TOTeHnHanoB Buaa (3), korma 2 <n < 3.

Pe3yabTaThl 1 00CyKICHHA

Pa3paboTka MeToAuK A4 NPUONMKEHHOTO BBIYUCIEHUS d(QPEKTUBHON JUIMHBI Apu (a3bl

0(K) paccesnus B ciiyuae ManosHepreTHYECKHX CTONKHOBEHHI aKTyallbHa yKe IOTOMY, YTO TOJy-
YEHHBIE AHAIMTHYECKMM MTyTéM BhIpaskenus 1tst Benmunn dgu O (K) cyxkar ocHoBoit 11st penennst

TaK Ha3bIBA€MOM OOpaTHOM 3a7ayll paccesHus, TO €CTh OMpEeeNICHHs BHJIAa PACCEHBAIOIIETO MO
U (r) no umeromumcst napameTpam paccesHus.

Wmeromuecst Ha TaHHBIH MOMEHT CITOCOOBI BEIYMCIICHUS XaPaKTEPUCTHK HU3KOCKOPOCTHOTO
paccesiHus yactul [14], BecbMa HETOYHBI, a 3HAYUT, JUI1 HAXOXKIACHUS BBIIICYKA3aHHOTO PELICHHUs
HE00XO0IMMO MCTIOIh30BATh YNCIICHHBIE METO/IBI HHTETpUpOBaHus ypaBHeHUs [lpeannrepa.

Tenepb NPUMEHUM AITOPUTM METOJAA STAIOHHOTO MOJIETIMPOBAHUS, TOJIBKO, Ha cel pas, s
pemeH sl JUTMNTHYECKOTo ypaBHeHus. [TycTh B kauecTBe 00BEKTa HCCIIEIOBAHUS UMEEM JIBA CHIIO-
BBIX NMOTCHUUAIBHBIX oM. [loTeHIanbl 3TuX nosiel myctb OyayT HEeMUHEHHbI, TPUYEM K ITpUMe-
py, 3TO moTeHuManbl npursokenus. O6o3naunm nx cumponamu U(r) m W(r, £). donycrum, onu
MMEIOT OJJMHAKOBYIO ACUMIITOTHKY, TO €CTh BeAyT ces oxunakoBo npu I — 0u r — 00, HO noBe-
JI€HNE UX Pa3IM4aeTCs B OCTAIBHBIX O0JIACTSIX U3MEHEHU I.
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I[aﬂee MMpECAIIOI0XKUM, YTO YMCHBUICHUC 3HAYCHHUI Y HallMX IOTCHIHWAJIOB Ha oonpImInuX I

MIPOUCXOUT OBICTpee, YeM }/ 3 M, TIPU 3TOM, OJIUH U3 HUX COJEPKUT CBOOOJHO M3MEHSIOUIMKCS
r

napametp ¢. s onpenenéHHOCTH, MPEANOI0XKUM, YTO YHCIIO CBSI3AHHBIX S — COCTOSIHMM Y HHUX
OJIMHAKOBO M PaBHO M, HEPTUsl ITUX COCTOSIHUN E < (), a COCTOSAHUMN C HYJIEBOW SHEPrueu CBA3U
HET.

Hama 3amaya 3akioyaercst B TOM, 4TOObI IPOAEMOHCTPUPOBATh, YTO B Ciydae, KOrjaa Juis
OJHOTO M3 3THX ToTeHIManoB (Hampumep, W(r, £)) Mbl 3HaeM TOYHOE pEIICHHE HaIlel 3a1a4uu O
HU3KODHEPTETHUECKOM PacCesSHUH 3apsHKCHHBIX YaCTHI[ C HYJIEBBIM MOMEHTOM, TO ecTh 1=0, To ¢
MTOMOIIBIO0 METO/1a STAJIOHHOTO MOJIEIIMPOBAHMSI MBI PEILIUM 3Ty 3a/1a4y U JJIs APYroro noTeHuuana
u(r).

s HyneBoro npuOIMKEeHHsI METo/1a 3TaJJOHHOTO MozenupoBanus [ 18], KOTOPBIM MBI, 1715
MIPOCTOTHI U3JIOKEHUS M OTPAHUIMMCS, MOXHO 3armucath a3y S-paccestHus YaCTHUIIBI B CIICAYIOIIEM

BUE
1m0 (K) = & (K) + Ak, ), )
371eCh
AK, &) = J‘[«/p(r,k) —k]dr—j[«/d)(s,k,f) —k]ds; ©)
0 0
p(r.k) =k —U (r);@(s,k, &) =k* ~W(s, ) 9)

Bemnunna Oy (K)- dasa s — paccesnus na morenumane W (r,&). Ero B nanbheiimem Ml

6y,£[eM HMCHOBATb MOJCIUPYIOLINM.
PaCCManI/IBaH HYJICBOC HpI/I6J'II/DKCHI/I€ MECTOAAa 3TAJIOHHOIO MOACIIUPOBAHUA IJIA HAXOKAC-

nus npubmmxennoro pemenus W (r,K) =rR(r,K) cranmonaproro ypasnenuns Illpeaunrepa, co-
CTABJICHHOTO JUISl TIPOM3BOJIBHON YaCTHIIBI, KOTOPas PACCEUBAETCS B CHIIOBOM TI0JIE C OTEHIIHATIOM
U(r), MbI MoskeM BBIpasuTh ero depes Tounsle pemenus @(I,K)nomobnoro ypasuenus mns mone-

mupyromero notennuana W (r, &) B cienyromem Buze

w(r,k) :[s'(r,k)]_% o[s(r.k);k], (10)

Oyukuus S(r, K) 31eck onpeaensieTcst BhIpaKeHHEM

s'(r,k) = k2 —U (r) / k2 —W s, &). (1)

[IpuHuMasl BBIMICyKa3aHHBIC JOMylieHns o moBeaennu norernuanos U(r) u W(r,&) na

PA3IMYHBIX PACCTOSHUAX JIO LEHTPA PACCESHUs, HE CIOKHO TOKasarh, uto npu I —>0 u r — o0
bynkiuu S(r, K), onpeaensiemoii BeipaxenueM (10), UMEIOT ClIeTyIONIHNA BUI:
a)ecmu I >0

s(r,k) = r[1+ﬂl(k,§)r+ﬂ2(k,§)r2+...]; (12)

0) ecmu I' — o0

s(r,k) =r+b(<). (13)
Beipaxenue (13) anst pynxumu S(r, K) as1st 601bIIMX pacCTOSHUNA BO3MOXKHO, €CIIH
A(0,¢) =0. (14)

DTO BBI3BAHO TeM, uTo B ciydae I —> oo morenmuanst U(r) u W(r, &) 6yayr cosnanars (06

9TOM MBI YIIOMHHAJIH BBIIIE), U (Pa30BbIC CABUTH JIJII MOJACIUPYIONIEH (TO €CTh dTATOHHOW) U HC-
KOMOM BOJIHOBBIX (DYHKIIMH TaK K€ JOJUKHBI COBNaaaTh. M3 Beipaxkenus (14) Haiiném mapamerp &
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nns notennuana W (S, &) Mogenupyromero BoaHOBOro ypaBHeHHs. PaccMoTpuM moapoGHee, uTo
eI MOYKHO BBISICHUTB U3 ycioBHs (14).

®opmyiel (12) u (13) o s(r, K) B myneBom npubmmkennn BKb-merona OyayT HIeHTHYHBI
TOYHBIM 3HAYCHHSIM BOJHOBBIX (DYHKIIMH Ha MPEACIbHBIX PACCTOSHUAX IO IEHTPa CHIOBOTO IMOJIS
notenrmana U(r). Jlis moka3aTenbCTBa 3TOr0 YTBEPKIACHUS, OACTaBuM B ypaBuenue [llpeaunrepa
s norernuana U(r) Beamuuny w(r, K) u3 (10), roraa,
KakK 3TO MoKa3aHo B [16] monyuum

A R IO RO 15)

311ech
m 3 n 2
s,r}=S3 .——(5 ) : 16
{ } S 2 S ( )
OTcroza ciefyeT, 4To TOYHOCTh NMpHOIMKeHHbIX pemieHuit (10) moaHocTbiO onpesensercs
BEJIMYMHON mpaBoii yactu Beipaxkenus (15). [lpumenss npexacrasnenus (12) u (13) mia dysxnmm
s(r, k), momyunm, uro mpoussoinas IllBapua {s,7} Gymer cTpeMUTcs K HEKOTOPOMY KOHEYHOMY
npeaeny eciu I —» oo u K Hymo — eciia I —> 0o, Tloacrasisist (12) B (16) monydaem, B 4aCTHOCTH,
BBIpa)KEHUE

lim 5.1} =6,(k.£) ~341(k, ). (17)

CnenoBatensHo, pemenus (10) ans ypaBuenus Lllpeaunrepa, COOTBETCTBYIONINE HYJIEBOMY
NPUOJIMKCHUIO METOJIa STAIOHHOTO MOICIUPOBAHHUS, I SKCTPEMAIBHBIX PACCTOSHHIA OT IIEHTpa
critoBoro moJjisi moreHimana U(r), COOTBETCTBYIOT TOUHOMY 3HaueHHIO. [IpaBUIIbHBIA BHIOOP 3Ta-

nounoit gpyakuun W (r,&) nossonser caenats Tak, 4ToObl As BeeX (KpoMe SKCTpeManbHbIX) 3Ha-
YEHUSIX PACCTOSHUS, I' BBIIIOJIHAETCS yCIOBUE:
{s,r} <<2p(r.k). (18)
JlanHbIe MEeHCTBUSI MMO3BOJIAT HAXOAUTh MPUOIMKEHHBIE 3HAUCHUS BETMYUHBI (7) ¢ HE0OXO-
JTUMOM HaM TOYHOCTEIO.

Bripaxxenue (14) o0bsicHET HEIPEpbIBHOCTH (PyHKLMH cienyromiero Buga (N =1, 2, ...)
o 2n+l o  2n+l

fak&)=[p 2 (rkdr-[o 2 (sk&)ds, (19)
0 0

npu K = 0. Dtu $pyHkuu obpasyorcs B pesyibrate muddepennuposannn A(K,E) no sonnoBomy
yucmy K. Taxke MBI MOXEM HalTH M CTapuiue MPOU3BOJHBIE II0 BOJHOBOMY YHCITY

[a”A(k,g)/ak”]kzo

3Ha4YeHMs NEPBBIX YETHIPEX:

_GA(k,cf)} by AR |,
e, G P (<) ok? (0 “ole) 20)
Ak ] Ak

P kZO_O’ x|, ()

snech Co(€) = 10(0,).

[onyuaem, uto pasnoxenne ¢ynkuunm A(K,E)B cremennoit pam mo cremenam K mpu
K — Onpunumaer crnenyrommii Bu
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AKiE) =3k +Zeo( @2 - (O + Q) (21)

Ecin Ham ussecten sBublM Bua dynkumn Og(K), xorma K — 0, to orcroma HecnoxuHo
HAWTH pasoKeHUe B CTeneHHoU pan dassl paccesuus 77y (K).

PaCCMOTpI/IM 1 WIIIOCTpallvui IMIPEAJIOKEHHOI0O HaMKM METOJa PACCEIHHUEC MCEAJICHHBIX
OJICKTPOHOB B CUJIOBOM ITOJIC BUJA

22
——F(r);0<r<r,
~A-(r+d)*r> r.
Benmuunna A npeacrapisieT co00i JBOMHOE 3HAUCHHUE TOJISIPU3YEMOCTH aToMa, 3apsiJ] KOTo-
poro z, a BenuunHy 0 HaiiAéM U3 ycIoBHS CIIMBAHHA MOTEHIMana B Touke I =I.. Paznoxenue B

crenennoi pax F(r) mpu r — 0 crnenyromee

F(N) =14k +kor? +..iky =— F ™ (0), (23)
n!

3a sranon npumem notenuuan W (s, &)

—2z(1-Bs)/s;,0<s<s,

W(S’g):{—A-(HéSC)“‘;S_ o )

Bemnunnsr S; u B Haiiném u3 ycnosus (24) B Touke S, JUISL IPOCTOTHI BBIYHCIICHHIT ycTa-

HOBHM TOYHOCTH BBIYHCIEHHUH 10 nepBoﬁ HpOH3BOZ[H0ﬁ. MBE1 MOXEM BBIPA3UTh UX YCPEC3 é

Ve
SC=|:Li| ;B=3_‘§. (25)

Z(1+&) 4s,

Torma ycnosue (14) npuHuMaeT Bu

(2+&E)J1+E& + ,_arcsm

(25)
(%J {zﬁ 6o+ }( re)’s,
3nech
1
Gy = j F%(rcxz)dx. 27)
0

[MTapamerp & 31ech ecTh KOpeHb ypaBHEeHUs (26), onpeaensemsii Ha otpeske [0, 1].
®asy paccesnus Op(K) MoxuO npencraButh B Buje creneHHoro psaa [59] (Mbl cuntaem,
410 K JOCTaTOYHO MaJo):

8o (K) = mz —agk —b k% —b,k® Ink —bsk® + Q(k? Ink). (28)
371ech BbIpaXKEHHE a; - JUIMHA PacCesiHUs OIpeIeIsieTcs o Gpopmyie

e 1o+ E)A + fOB
~JA: - &8,
o=V A e SaTes - #)
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rae

JA

Ay :770_/10+(1—770)D0;/3=m.

(.30)
1 2
o = 5\[223=E)S o = ﬁ
Do = ®(2—-179,2;210) | ©A—170, 2,2 49), (31)
3neck cumsonoM D(a, B, 2) - 0603HaUMM BBIPOKIEHHBII TMIIEPreOMETPUYECKHUIA PAJL.
B namewm ciyuae, aBa nepBbix KodduuuenTa psiaa (26) paBHbI
b($)=d 2SS, (32)
Tora
C ZFC% 1 33 1 3 d 3 ZSC SC 1 4 . 3—5 (33)
= G+ —=| SO+ &) —(r +d)° [+ —C [ - arcsin ,
o= &t LS s 2 ] - i
371eCh

1
G, = IXzF_%(I’CXZ)dX (34)
0

[ToncraBiss Belpakenus (21) u (29) B Boipaxenue (7), u yuutsiBasg paseHctsa (32) u (33),
HOJyYUM

170 (K) = mz —agk —bjk? —b,k3 Ink —bok® + Q(k* Ink); (35)
ketgry (K) = —i+ Bk + Bok? Ink + Bk +Q(k3Ink), (35a)

34€Ch

a9 =8y —d + ey =) —co(&)/ 25, 5 =by5;

4
Bro =ba 1851y = (aby ~bf +0)/ a8

W3 Beipaxkenus (35a) cneayer, 4YTo NMOTEHIMANbI BUaa (22) He uMeroT 3(pPEeKTUBHOTO pajiu-
yca (XOTs ¥ UMEIOT 3 PeKTUBHYIO UTMHY paccesHus). B cuioBoM mone ¢ moteHuuaioM (24) mis
ornpeneneHus 3G GeKTUBHOIM JTMHBI PACCESTHUS DIIEKTPOHOB, MBI TIOJTyYaeM CIIEAYIONIYIO OLEHKY

1-(L+ &) Ay + fto
=JA- —d.
% =A [+ &) A Jtafi -

Bripaxenue (37) MoxeT ObITh IPUMEHEHO K BBIYUCIECHUIO 3 (GEKTUBHBIX JJIUH pac-
CesHUA AJIEKTPOHOB Ha JIByX HEJIMHEWHBIX MOTEeHIIMANaX (22), a UMEHHO:

F(r)=1-oqre*;d =0, = (3—+/5)/1;

%
oy =4—3;C(\E—1)exp(3—ﬁ);rc =[2—A;(7+3£} ’

(36)

37)

(38)
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Fo(r) =1-ayqr + aor®;d =00 _3

()’

ITpu 5TOM MBI 3HaeM, uto U; ciumt B Touke I, ¢ TOYHOCTBIO 10 1epBoi, a U, — 10 BTOopoi

(39)

IIPOU3BOJHOM.

N3 [15; 16; 17, 18, 19] Ha u3BEeCTHO, UTO MPUMEHEHHE METOJIa STAJIOHHOTO MOJICTUPOBAHUS
BO3MOKHO IIPH CXOKECTH 3TAJTOHHOTO (TO €CTh MOJEIUPYIOIIET0) U UCCIETYEeMOro MOTEHIIMAJIOB,
TO €CTh OJIMHAKOBOTO TOBEJICHMS MX B aCUMITOTHKE: BOJIM3W HYJS U Ha OCCKOHEYHOCTH, a TAKKe
BBIIIOJIHEHHUS YCIIOBUSI COOTBETCTBUS B TOUKAX CHIMBAHUS MOTEHLHUANOB Sy = S (rt) [ToaTBepaum

3TO JUIsl HenuHelHoro ypaBHeHust lIpenunrepa, 1as 4ero NoJcUUTeM 3HaY€HUS OTEHIMAIOB (38),
(39) s z = 2, a TakKe 3HaYECHUE MOJENHPYIOIIEro noteHuana (24). PesynpraTsl BHIYHCICHU,
MPOBEIEHHBIX HAMU, IPUBEICHBI B Ta0muIe 1

Tabmuna 1. - Pesynbrarsl Berurcienuit (24), (38), (39) mis 3apsgoBoro uucia 2

r EFl(r) EFz(r) 2—rz(1— Br) rA“
0,50 4,2199 4,5519 5,3027 22,0159
0,60 3,0549 3,3239 3,9694 10,6172
0,70 2,2634 2,7468 3,0170 5,7309
0,80 1,7027 1,8679 2,3027 3,3593
0,90 1,2940 1,4176 1,7472 2,0972
1, 00 0,9899 1,0785 1,3027 1,3759
1,10 0,7603 0,8202 0,9398 0,3398
1,20 0,5853 0,6225 0,6361 0,6635
1,30 0,4513 0,4714 0,3797 0,4817
1,40 0,3485 0,3569 0,1599 0,3581
1,50 0,2697 0,2718 0,0305 0,2718
1,60 0,2098 0,2104 0,1972 0,2099
1,70 0,1647 0,1687 0,3442 0,1647
1,80 0,1314 0,1433 0,4749 0,1310
1,90 0,1076 0,1316 0,5919 0,1055
2,00 0,0913 0,1317 0,6976 0,0860

[Tpumeuanue: NOTUEPKHYTH 3HAYCHHS B TOUKAX CIIMBAHUS.

AHanu3 npuBeAEHHBIX B Tabuuie | JaHHBIX, MO3BOJSET YTBEPXKAATh, YTO Ul aTOMa TeIus
(z = 2) nanHbIe O JAJTMHE paccesHHs ¢ MOTEHIMANIOM (38) UMEIOT BIOJHE JIOCTATOYHYIO TOYHOCTb.
Tak kak mapameTpbl pacCesTHHOW YacTHIbl ONPEIENIAIOTCS U3 MPEACIbHBIX 3HAUYEHUIN BOJIHOBOU
¢dbyHKIIME Ha OECKOHEYHOCTH, a HEOObINas HadaJlbHasi CKOPOCTh YaCTHUIIBI U, CJIEIOBATEIHHO, Ma-
Jast SHeprus e€, He NafyT YacTHIlEe AAJIEKO 3alTH B IPOCTPAHCTBO CUIJIOBOTO MOJIA SApa, OUEBUIHO,
HaJ0 BBIOpATh TOT 3TAJOHHBIN MOTEHIIUAN, KOTOPBIM Oy/leT MaKCUMaJIbHO OJIM30K K UCCIIETyeMOMY
npu OOJNBIINX 3HAYEHUSX I

Kak crnemyer u3z teopun merona [15; 16; 17, 18, 19], HeoOXoauM0O MPOBEPUTH BBHIMIOJTHEHUE
KpUTepHs mpuMeHuMocTH (18) HyneBoro npubInMKeHNs: METOAa STAIOHHOTO MOJIEIIMPOBAHMUS.

Jnst 3TOTO HCOJIb3yeM CIEAYIOUTYIO 3anuch mpou3BoaHou [lIBapa
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1 |4pp"-5(p)* 40d-50°

S, r{=— 40
{ } 3 p p3 (D3 ( )
VcnoBue, HaknaapiBaeMoe Ha GyHKIH0 y(r,K) MOKHO 3amicaTh B BU/IC BHIPAKECHHSI
n ) 2 ki 2
y(r,k):i|4pp (p)° 40D -50 %<<1. 1)

16‘ p3 ®3
Beruncienus roopst o tom, 4to S(I5,K) > S, 3Ha4uT BCs 06/IaCTh M3MEHEHNS [ IOJDKHA

OBITH pa30bUTa Ha TPU OTpE3Ka: [0, ro],[ro, I‘C] u [I‘C,oo], rae Ip- Touka, B kotopoit S(Ip,K) =S,.

®ynxmun P(r,K) u O(S,K, &) na ykasanubIx yuacTkax MOKHO 3aIMChIBATh B BHIE

2z

P, (1, k) =k? +TF(r); Py(r,k) =k?+ A(r +d)™

u
27
Dy (s,k, &) =k? +Z2(1-Bs); D, 5(s,k, &) =k? + A(s + &5¢) ™
S ,
Hawubosnee mwioxo ycnosue (41), kak BUAHO U3 BhIpakeHusl, BbimoHsercs 1t K = 0. IToato-
My MBI €r0 M MPOBEpPHM. DJIEMEHTApHBIE MPEoOpa3oBaHUs MAIOT CIEAYIOIIUN BHI (QYHKIUH
y(r,0):

a) Ha OTpe3Ke:

11 A2 .27 3-8Bs
r,0)=—|—=| FGF +2rF '+ 4r°F") —s(r,F")* |-————|, (42)
7.0 =5 F( )—s(r,F)? | B
npu I —0
71(f,0)=‘blr+b2r2+...‘, (43)
31€Ch
b_L=£(3k2—2k12+282);
512 2863, 5 7 40 (44)
b, = =— (6K —9,3k;k, + Kk + — B2k, + — B®);
2 =7, 0 ke +2og K g Bt B
0) Ha oTpe3Ke [ro,rc]
72(r,0) = L S‘F(BF+2rF'+4r2F")—s(r,F')2; (45)
22rF
B) Ha oTpeske [ I, ]
y3(r,0)=0. (46)

Bbruncnenus Aal0T MOHATH, YTO JUIS MOPSAIKOBBIX HOMEPOB Z = 2 MAaKCUMyM (DYHKIUH
y(r,0) ans oboux ciydaes He mpeBocxomut 0,1, IpUYeM C yBEIMYEHHEM TOPSIAKOBOrO HOMEpA,
BBITIOJIHEHUE YCIOBUS (41) CTAHOBUTCS 3HAYUTENBHO JTyUIIIE.

TakuMm oOpa3om, Mbl BBISICHIIIN, 4TO 3HaueHus ¢yHkiuil (10), HaliieHHbIe TOJIBKO AJIs HY-
JIEBOTO NPUOJMKEHUSI METO/Ia ATAJOHHOTO MOJEIMPOBAHMS, YK€ BIOJIHE TOYHBI BO BCeil obiacTu
M3MEHEHUs . 3HAUUT, MPOBEAEHHBIC HAMU HUCCIIEIOBAaHUS IPUMEHEHUS METOa JJIsl OLCHKU JTMHBI
paccessHusl paboTaeT IO0CTaTOYHO HAAEKHO. TO €cTh METO/A ATaJOHHOTO MOJCTUPOBAHHS MOKHO
MPUMEHSITh U JJI PEIICHUS SJUTUITUYECKUX YPaBHEHUH.
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J1JIs OLIGHKH TOJIyYEHHBIX PE3yJIbTaTOB, HEOOXOIUMO COIOCTABUTH MOJyYECHHBIC HAMH TOY-
HbIE 3HAUEHMS JUTMH paccesiHUs UX, KOTopble Mbl Hauuu Jyuist osent (38) u (39), ¢ apyrumu croco-
0aMH pacueToB, HAIPUMED, TOJYYECHHBIM C TIOMOIIBIO YUCIICHHOTO HHTETPUPOBAHKS YPABHCHHS

a'y(r) =U(n[r-ao(n]*.
a,(0) =0 ’

Otcrona, KaKk 3T0 onucaHo B [8], MBI HCHONB3yeM MeTo/ (Ha30BBIX (PYHKIUI U ONperenuM
ag(0). B nose U(r), eciin B HEM MMEIOTCS CBA3aHHBIE COCTOSHHUS C KOOPIMHATOM I, I7I€ i- HOMEp

(47)

CBSI3aHHOTO COCTOsIHUS, 8g(I') GyaeT uMeTh pPasphbiBbl B 3TUX TOYKAX, IPHYEM UMEHHO | pa3.
Hcnonb3ys 3aMeHy nepeMeHHBIX

ap(r) =tgayg(r). (48)
HOJTYYUM
1 H 2 .
a'o(r) =U(r)[rcosag(r) —sinay(r)]; (49)
o1y (0) =0.
VYpasHenue (49) He nMeeT OECKOHEUHBIX pEIIeHUN, IPUIEM
|ao(rn)|=%(2n—1);n=1,2,..., (50)

3nech I, - KoopauHara, B KOTOpOou ') ucOobpITEIBAET N-bi1l PA3PHIB.
n s

s BeramcieHus 3peKTUBHOM JTUHBI paccessHUs Mbl IpUMeHIITH (49) Ha yKa3aHHBIX T10-
TEHIIMaJIaX, MPeoOpa3oBaB €ro TakuM o0pazom

%[ao(x)]z f[X 0], (51)
rae X=r/r;;a(0)=0:
f[X, a0 (X)] = =g () [FexCos g (X) —sin e ()] ; (52)
22-F(X)/x;0<x<1
909 = A Ixx>1 59
A=A (54)

Yucnennoe uuterpuposanue (51) mposoauinock 10 4 -5 suagammx uudp B og(R) . 3naue-

nue o (R), xak BuaHo u3 (50), JOIKHO HAXOAUTCS B HHTEPBAJIE
%(Zn—l) <|aO(R)|<%(2n +1) (55)

Onpenenus aO(R) , MBI CMOXKEM OIIEHUTh U 3PHEKTUBHYIO JUTMHA PACCESHUS U3 CIEIYIO-
IIEr0 YCIOBUS

3y =tgay(R) (56)

BriBoabI

AHaMTHYECKHE PACUETHI TT0 METOAY 3TAJTOHHOTO MOACIUpPOBaHUA (37) IIIMHBI PacCESTHUS

3JIEKTPOHOB U Pacu€Thl C UCMOJIb30BAHUEM UYUCICHHOTO METOJa MHTErpupoBaHusl ypaBHeHus (51),
MPUBEICHBI B TabuUIIE 2.
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Tabymma 2. - 3Ha4eHMs JUIMHBI PacCEeSTHUS AJICKTPOHOB Ha noTeHnuanax (38) u (39)

. Pacuérel ¢ HCHOJIL30BAaHUEM YHC-
AHaMTHYECKHE PACUYETHI IO METOTY
STATOHHOTO MOETHPOBaHHs (37) JIEHHOTO METOJla HHTETPUPOBAHMS
z ypaBHenus (51)
F(r) F,(r) F(r) Fo(r)
2 1,198 1,077 1,207 1,069
10 -0,068 -0,294 -0,067 -0,278

JlaHHble TaONIMLIBI NOATBEPKIAIOT CACIAHHOE BBIIIE YTBEPXkKACHUE, YTO IPUMEHEHHE METO-
71a 3TAJIOHHOTO MOJICIIMPOBAHUS Ul PEIICHUS] HEIMHEHHOTO ypaBHEHUs peabHo. Takum o0pas3om,
MBI JOKa3aJH, YTO IPEUIOKEHHBIA HAMM METOJ MOKHO IPUMEHSATH JJI PELICHUS BCEX TUIIOB HE-
JIMHEWHBIX YPABHEHUMN.
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AHHOTAnHA

B cmamve npednacaemcs cozoanue agmomamusupoSanHol CUCTeMbl YNPAGIEeHUS IHEP2O-
00vexmamu 01 Yyughposo2o MoHUMOPUHeA padbomsvl QYHKYUOHALHBIX V37108 000PYO08AHUS C Ye-
JIbIO 8bIAGIIEHUS. OMKIOHEHUS. KOHMPOIUPYEMbIX NAPAMEMPO8 OM 3A0AHHbIX 3HAYEHUL C UCNOIb30-
BAHUEM UHMELLEKMYATbHO20 AHANU3A 0I5l BLIAICHEHUS NPUYUH OMKIOHEHUSL.

Mamepuanost, memoowvl, pe3yibmamot U 00CyHcOeHUA

B pamxax npeonazaemoii mexnonozu vlsigneHue npuyur OMKIOHEHUs. U 8blpaOOMKU - 8 Cl-
myayusax ¢ O0IbUIOl KOMHIOHEHMOU HEeONnpeOeleHHOCMU - Mep YCMPAaHe s NOCIeOCMBULL OM 803-
OelicmaUsl CLONCHOUOECHMUDUYUPYEMbIX UHPOPMAYUOHHBIX (PaKmopos (amak), npueooAmuUx K aéa-
PULHBIM BO3MYWEHUIM, OCYWECMBIAEMCs C NOMOUWbIO BHeOpeHUs YUPPOBbIX 08OUHUKOS8 (MoOenell)
DYHKYUOHATbHBIX Y3108 000PYO0BAHUS IHEPLEMUUECKUX 00BEKMOE.

3akirouenue

Cozoanue cucmem yughpoeo2o monumopunza pabomol hyHKYUOHATLHBIX Y3108 OISl GblAs/e-
HUSL OMKIOHEHUSL KOHMPOIUPYEMbIX NAPaAMempo8 On 3a0AHHbIX 3HAYEHUU O] BbIA6IeHUs USMEHe-
HUSA pedcuma pabomul Ul 8603HUKHOBEHUS JIOKATbHBIX HAPYWEHUN 8 pabome (PYHKYUOHATbHBIX Y3~
7108 000pPYO0BAHUS NO360JISIEM He MOIbKO ONEPAMUBHO BbIABUMb MAKUe HAPYUIEHUS C Yeabl0 UX
OI0KUPOBAHUSL, HO U AKKYMYIUPOBAMb He00X00uMble 00beMbl OAHHBIX OJisl UX UCCAe008AHUSL C NPU-
MeHeHuem Yyupposozo 06olHuka. To ecmv pe3ko yCKopums npoyecc aHAIu3d HapyuleHuil, uoeH-
mugurayuu UHGOPMAYUOHHBIX HAKMOPO8, NPUBOOAWUX K IMUM HAPYUIEHUAM (Hanpumep, id-
MEHMHBIX CeMeBbIX AMakK) U U30exncams HAmypPHLIX UCNLIMAHUL, KOMOPble YaACo MpyOHO, d UHO-
204 U He8O3MONCHO NPOBECMU HA CIONCHBIX MeXHuYeckux oovekmax (nanpumep, ASC).

KiroueBble ci10Ba: YHEProcucTeMa, YIpaBlieHUE, MOHUTOPUHT, IU(PPOBOM TBONHUK, aTaka,
nH(popManoHHas 6€301acCHOCTh, BO3MYIIICHUE, CHHXPOHHU3M
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Abstract

The article proposes the creation of an automated control system for power facilities for
digital monitoring of the operation of functional units of equipment in order to identify the devia-
tion of the controlled parameters from the set values using intelligent analysis to find out the rea-
sons for the deviation.

Materials, methods, results and discussions

Within the framework of the proposed technology, the identification of the causes of devia-
tion and the production - in situations with a large component of uncertainty - of measures to elim-
inate the consequences of the impact of difficult-to-identify information factors (attacks) leading to
emergency disturbances is carried out by introducing digital twins (models) of functional units of
equipment of power facilities.

Conclusion

The creation of digital monitoring systems for the operation of functional units to detect de-
viations of the monitored parameters from the specified values to detect changes in the operating
mode or the occurrence of local violations in the operation of functional units of equipment allows
not only to quickly identify such violations in order to block them, but also to accumulate the neces-
sary amounts of data for their study using a digital twin. That is, to drastically speed up the process
of analyzing violations, identifying information factors leading to these violations (for example, la-
tent network attacks) and avoiding field tests, which are often difficult and sometimes impossible to
carry out at complex technical facilities (for example, nuclear power plants).

Key words: power system, control, monitoring, digital twin, attack, information security,
indignation, synchronism

Cmampa noozomoenena npu Qunancoeoit noooepicke Poccuiickozo ¢onoa @ynoamenmanvhvix
uccneoosanuit (npoekm Ne 19-010-00956 A «Cmpamezusn enedpenus nemenmos wugpoeoit Ikonomuku Poccuu
0N ORMUMU3AUUN 63AUMOOEICMEUA AZPESUPOGAHHBIX ZPYRN IKOHOMUYECKUX AZEHMO6 HA OCHO8E DA3GUIMUA
JI0ZUCHUKU YUPPOBBIX AKMUGOS U UHMeNIeKmyanbhol moounrsnocmuy)./ The article was prepared with the finan-
cial support of the Russian Foundation for Basic Research (project No. 19-010-00956 A *'Strategy for introducing
elements of the digital economy of Russia to optimize the interaction of aggregated groups of economic agents based
on the development of logistics of digital assets and intellectual mobility"").

Beenenue

WHuTeHcuBHBIE Mporiecchl HU(poBU3aLMKU, UIYIIME B 3HEpreTuke Poccuu, akTyanusupoBaiu
BHE/IPEHHE WHTEJUICKTYaJbHBIX CUCTEM YIPaBICHHS, OPHCHTUPOBAHHBIX HA MOBBIIICHUE YCTONUH-
BOCTHU YIPABJICHUS CIOKHBIMU SHEPreTUYECKMMU OOBEKTaMH B YCIOBUSX BO3JIEHCTBHS pa3IMYHBIX
MH(OPMALIMOHHBIX (PAKTOPOB, MPUBOJASAIIUX K aBapUHHBIM BO3MYILEHUsM [1; 2].

Oco60 BakHOE MECTO B 3TOM IIJIaHE UIpaeT obecreueHue MHPOPMAIMOHHONW 0e30MacHOCTH
aBTOMATHU3HPOBAHHBIX CHCTEM YIpaBJieHUs TexHoJoruueckumu npoueccamu (ACY TII) [3].

B cuctemax renepaiuu, TpaHCIOPTUPOBKH, paclpesieleHuss U NOTpeOIeHUs IIEKTPOIHEP-

T'MH UMEIOT MECTO KpaTKOBPEMEHHBIE HAPYIICHHS dJICKTPOCHA0KEHUS!, BEI3BAaHHBIE HH(POPMAaIIMOH-
HBIMHU (paKTOpaMH, MHOTHE U3 KOTOPBIX CI0KHO UASCHTU(UIIUPOBATH BCIIEICTBHE JTABUHOOOPA3HOTO
pacnpoCTpaHeHUs] MHTEIUIEKTYaIbHBIX JJIEMEHTOB (SMart) B MHGOpPMAIMOHHO-YIPABISIONIMX CH-
cremax [4; 5]. MHOrue U3 3TUX 3JEMEHTOB UMEIOT PAaCIIMPEHHBIE BO3MOKHOCTH aBTOHOMHOTI'O T10-
BeZIcHUs [6]. B cBsI3u ¢ 9THM, OTHUM U3 YCIOBHUI 00ecrieueHUs] HEPEPHIBHOCTH TEXHOJIOTHIECKOTO
nporiecca JJsl SHEPreTHUECKUX KOMIAHUN SIBISIETCS COXpaHEHHUE YINPABJICHUS CIOKHBIMU SHEpre-
THUYECKUMH 00BEKTaMU TOCJIe KPaTKOBPEMEHHBIX HapyIIEHUH B Ipolieccax coopa, o0paboTku gaH-
HBIX, BBIPAOOTKH U JIOBEICHUS YNPABISIOMMX KOMaH[ 10 HYXHBIX y3JI0B obopynoBanus [7; 8].
[TprunHbI TaKMX HapyLIEHUH ObIBAET JOCTATOYHO CIOXKHO YCTAaHOBUTH 0€3 CHEIMATIbHBIX HCCIIEN0-
BaHM 1 ucnbiTanui [9; 10].

Bbinyck Ne3, 2021 77



COBPEMEHHAA HAYKA U UHHOBAUWUMU

Takum obOpazoM, TpebyeTcs pa3padoTKa KOMIUIEKCAa MHTEJIEKTYaJbHbIX MHHOBAILIMOHHBIX
TEXHOJIOTUH, peHa3HAYE€HHbIX JUIs OJAepKaHUs YCTOMUMBOCTH YIIPABJICHUS CJIOKHBIMU 3HEpIe-
TUYECKUMHU OOBEKTAMHU B YCIOBMSIX BO3ACHCTBUS CIOXHOMJIEHTU(DULIUPYEMBIX HH(OPMAIIMOHHBIX
(baxTOpOB, NPUBOISAIINX K AaBAPHHHBIM BO3MYIIICHHUSM.

HNHcTpyMeHTBI BBISIBJICHUsS] IPMYUH M BbIPA0OTKHM Mep YCTPAHEHHUS MOCJeACTBHH OT
BO3/1elCTBUA HH(POPMALHOHHBIX (paKTOpPOB

B pamkax mpeanaraemMoii TEXHOJOI'M pellieHHe MPOOJIEeM BbISBICHUS IPUYUH U BBIPAOOTKH
Mep YCTpaHEHHs TOCIEICTBUNA OT BO3JCHCTBUS CIOKHOMACHTH(PHIUPYEMBIX HH(POPMALMOHHBIX
(bakTOpOB, MPUBOIALIMX K aBapUWHBIM BO3MYIIECHUSAM, OCYLIECTBISETCA C IOMOIIBIO BHEIAPEHHUS
U(POBBIX TBOMHUKOB ()YHKIIMOHAIBHBIX y3JI0B 000PYI0BaHHUS YHEPT€TUIECKUX OOBEKTOB.

Pa3pabotka undpoBbIX JBOWHUKOB (YHKLIMOHAIBHBIX y3JI0B 000PYIOBAHUS Il CUCTEM I'e-
HEepaluy, TPAHCIIOPTUPOBKM M PACHPEACTCHHUS DJIEKTPOIHEPTUH MO3BOJIUT HIACHTH(PHUIMPOBATH
npuyrHbl cOoeB U HapyumeHuid B padore ACY TII ¢ 1ienpro CHUKEHHsI pUCKOB U YMEHbILIEHUS B Oy-
IyIIeM TIOCJIEACTBUN OT BO3JEHCTBHS CIOKHOMACHTU(DUIIMPYEMBIX HH()OPMAIIMOHHBIX (HaKTOPOB
[11; 12]. LludbpoBoif MOHUTOPHHT MO3BOJISAET PACIIMPUTh MACCHBBI, ONIEPATUBHOCTD U JACTATU3AIUIO
JTaHHBIX, COOMPAEMBIX OT Pa3IMYHBIX (YHKIMOHAJIBHBIX Y3JIOB, a, CIEIOBATEIbHO, U HAKOIHUTH He-
00XOAMMBIH - JUIS aHaIKU3a B paMKax IU(PPOBOro JBOMHUKA - 00BEM JaHHBIX 00 U3MEHEHUU PEXKHU-
Ma pabOThl WM BO3HUKHOBEHHH JIOKATBHBIX HApyIICHWH B paboTe (PyHKIMOHAIBHBIX y3JI0B 000-
pYyZLOBaHM, IPOUCXOIALINX B MIEKTPOCETH IIPU aBAPUIHBIX U HELITATHBIX PEKUMAX.

B pa3ButhIx cTpaHax Mupa BEIYTCSl MCCIEAOBAHMS U BHEIPSIOTCS B SHEPrOCUCTEMBI HOBBIE
U(POBbIE TEXHOJIOIMM MOHUTOPUHTA paboThl (PYHKLIMOHAIBHBIX Y3JIOB JUIS BBISIBICHUS OTKIIOHE-
HUSl KOHTPOJMPYEMBIX IapaMETPOB OT 3a/IaHHBIX 3HAUEHUH JJI1 ONTHUMM3ALMKU PEKUMHBIX Xapak-
TEPUCTUK IPU aHAJIU3€ JTUHAMMYECKUX CBOMCTB PHEPrOCUCTEM U MX OOBEJUHEHUH, B T.4. OLIEHKU
3¢ (HeKTUBHOCTH pabOTHI aBTOMAaTUYECKUX PETYISATOPOB U CPEJCTB MIPOTUBOABAPUITHON aBTOMAaTUKU
[13; 14; 15].

Bo3moxHble nH(OpMalIMOHHBIE aTaKl Ha HU(POBbIE KOMIOHEHTHI CUCTEM YIPABIIEHUS MO-
I'yT ObITb OJIOKHPOBAHBI HE TOJIBKO MIPOrPaMMHBIMH CPEJICTBAMH, HO M IUBEPCHOM CHCTEMOH 3aIiu-
ThI, TOCTPOCHHOI Ha >KECTKOM JIOTMKE AJi1 o0ecredeHus TpeOyeMoil MmocieoBaTeIbHOCTH Tepe-
KIIIOYEHUH B Ipoliecce ynpasieHus obopynoBanueM [16; 17].

B mnacrosimee Bpemsi co3peia yCIOBHs JJIi COYETAHHS HA Pa3IMYHBIX YPOBHSIX CHCTEM
yIIpaBJIEHUs] CPEACTB MPOrpPaMMHUPYEMOM U HEMporpaMMHUpyeMol (’KeCTKOH) JOTMKH A obecrie-
yeHust uHpopmarnonHoi 6ezonacnoct ACY TII B snepretuxe Poccun.

Co3naHue cucteM U(PPOBOIO MOHUTOPUHIA PabOThl (PYHKIIMOHAIBHBIX Y3JIOB /ISl BBIsBIIE-
HUSL OTKJIOHEHUS! KOHTPOJIMPYEMBIX MapaMeTpoB OT 3aJaHHbIX 3HAUYEHUU i BBISIBICHUS U3MEHE-
HUS peKuMa pabOThl UM BO3HUKHOBEHUS JIOKAIbHBIX HapyIIeHUH B paboTe (yHKIIMOHANIBHBIX y3-
JI0B 000pYy/IOBaHMS IMO3BOJSET HE TOJBKO OMEPATHBHO BBIABUTH TAKHE HAPYIIEHHS C LENbI0O MX
OJIOKMPOBAHHUSA, HO U aKKyMYJIHpPOBaThb HEOOXOAUMbIE OOBEMBI JAHHBIX JJISI MX HCCIIEIOBAHUS C
npuMeHeHreM IMdpoBoro 1BoifHMKA. To €cTh pe3Ko YCKOPUTH IpOIECcC aHalu3a HapyLICHUH,
uaeHTHPUKAIMN HHHOPMAITMOHHBIX (PaKTOPOB, MPUBOIALINX K 3TUM HapyIICHUSIM (Harmpumep, Jjia-
TEHTHBIX CETEeBBIX aTak) U M30eKaTb HATYPHBIX HCIIBITAHUM, KOTOpPbIE YaCTO TPYIHO, a MHOT/A U
HEBO3MO>KHO TTPOBECTH Ha CIIOKHBIX TEXHHUECKUX 00bekTax (Harmpumep, ADC).

HMHTerpanus cucreMbl MOHHTOPHHIA ¢ HUGPOBLIMH ABOMHUKAMH (PYHKIHMOHAIbHBIX
y3J10B 000pY/10BaAHMS IHEPreTHYECKUX 00bEKTOB

ITpu sTOM, Takas cucTeMa MOHUTOPHHIA B COUYETAHUU C HU(POBBIMU IBOMHUKAMHU (PYHKIHO-
HaJIbHBIX y3JI0B 000PYJOBaHMS IHEPreTUUECKUX O0BEKTOB MO3BOJISIET U3MEPATH, 3alMCHIBAaTh U ap-
XMBUPOBATh MAapaMeTphl IUTATHBIX M HEIUITATHBIX CUTYALUH Ul BBIABICHUS OTKJIOHEHHUS KOHTpPO-
JUPYEMBIX TapaMeTPOB OT 3aJaHHBIX 3Ha4eHHU. [{rudpoBoii TBOWHUK MPU COOTBETCTBYIOIINX BHI-
YUCIUTEIbHBIX MOIIHOCTSIX TIO3BOJIIET OBICTPO CMOJAETHPOBATH M BBIAATH PEKOMEHIAIMH 10
yIpaBIIEMOMY IEPEBOJy CUCTEMbI M3 BO3MYILEHHOI'O MEPEXOAHOT0 COCTOSHHUS B HEOOXOIMMOE
cTabuiabHOE, B OCOOCHHOCTH, B CHUTYaIUSX C OOJBIION KOMITOHEHTOW HEOIpPENeICHHOCTH, KOTaa
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YeJIOBEK-0IepaTop 3aTpyIHACTCA NPUHATH OOOCHOBAHHOE pEIIEHUE BCIEACTBHE HEJOCTaTKa JaH-
HBIX WJIH OIBITA.

WNudpactpykTypa a1 nu(poBbIX ABOHHUKOB (YHKIIMOHAIBHBIX Y3JI0B 000pYyI0BaHUS SHEP-
reTUYECKUX OOBEKTOB BKIIIOUAET MHTErPALIMIO C CHCTEMaMU MOHUTOPUHIA, BKIIIOYAs TEXHUUYECKHE
CpeAcTBa U3MEPEHUs, IpeoOpa3oBaHus U nepeaadr HHPOPMaLMK O COCTOSTHUM SHEPrOCUCTEM U UX
00BbETUHEHNH, CpeICTBA €€ 00pa0OTKM M HCIIONB30BAHMS JUIS OLIEHKH PEXHMHOTO COCTOSHHS B
KaKIbIi MOMEHT PEAJIbBHOTO BPEMEHHU HA BCEX MEPAPXUUYECKUX YPOBHIX CUCTEMBI YIIPABICHUS JJIS
(bopMHpOBaHUS COOTBETCTBYIOLINX BO3ACHCTBUI HA PEXKUMBI pabOTHI 000PYI0BAHHUS.

[Ipu pe3kux BO3MYILEHHSIX B SHEProCHUCTEME BCIEACTBUE MH(MOPMALMOHHBIX aTak IpU OT-
KIIIOYEHUH OTIENIBHBIX AJIEMEHTOB AJIEKTPHUUYECKOW CETH BO3HHKAIOT YCKOPAIOIINE JIMOO 3aTopMa-
YKUBAIOLIME BPALLAIOIUE MOMEHTHI Ha BajlaX CUHXPOHHBIX T'€HEPATOPOB, BCIEACTBUE YErO0 OHU MO-
I'YT BBIXOJUTh U3 CHHXPOHHM3MA M IO CJIa0BIM CBSI3SIM B SHEProcHCTEMaxX MOXKET BO3HUKATh aCHUH-
XPOHHBIN X071 Bo3HuKaromye npu 3ToM O0JbLIME B3aUMHbIE Ka4aHUsl POTOPOB I'€HEPATOPOB MOT'YT
YCHUJIMBAThHCS, €CITM UX HE AeMIipupoBaTh. bojiee Toro, 00ycnoBIeHHbIE IMH JUTUTEIbHBIE HU3KOYa-
CTOTHBIE KOJIEOAHUSI MOT'YT MPUBOJIUTH K PACKAYMBAHUIO POTOPOB I€HEPATOPOB U UX BbINAJICHHIO
U3 CUHXPOHHU3MA B OTJEJIbHBIX SHEPIOCUCTEMAX, YTO MOKET MOCIYKUTh IPUYMHOMN JJI KaCKaJHOTO
pa3BUTHA IIPOLECCA MTOCIENOBATEIBHOTO BBINAJICHNS T€HEPATOPOB U3 CUHXPOHU3MA, T.€. K «pa3Ba-
JIy» CHHXPOHHOU pa0OThI SHEPTrOCUCTEM U X 00BETMHCHUH.

WHTemiekTyanbHble JaTYMKH, UCIOJIb3YeMble Uil IU(PPOBOIO MOHUTOPUHIA, MO3BOJSIOT
YCKOPHUTH COOp NAHHBIX M WX JIETATU3AlMI0O MPHU BBIABICHHM H3MEHEHHUS peXruMa padoThl Win
BO3HUKHOBEHUS JIOKAIbHBIX HapylIeHUH B paboTe (yHKIMOHAIBHBIX Yy3JI0B 00OpyaoBaHus [18;
19]. Tem cambIM, CO3/1at0TCSI BO3MOKHOCTH aHajIN3a JUHAMHYECKHUX CBOMCTB HEPrOCUCTEM M HX
00bEeIUHEHNH, B T.4. OLUEHKU 3()(PEeKTUBHOCTH pabOTHl aBTOMAaTUYECKHX PEryJsTOPOB M CPEICTB
MIPOTUBOABAapUIHON aBTOMATHUKH (BBISABJIEHUS JAaTEHTHBIX CETEBbIX MH()OPMAIIMOHHBIX aTak),
BKJIFOYasl BEIPAOOTKY PEIIEHHUH B CIOXKHBIX YCIOBUAX C OOJIBIION KOMIIOHEHTOM HEOIpe1eIeHHOCTH
[0 MEpPEeBO/ly CHCTEM YIPaBICHUS Ha CHCTEMBl 3alllUThl, IOCTPOCHHbIE HA YKECTKOM JIOTHKE s
obecriedeHnss TpeOyeMoil TMOCIeNOBAaTENbHOCTH MEPEKJIIOYeHUH B  Ipolecce  YIpaBICHUS
000pyI0BaHUEM.

OcHoBHOMW 3ajaueit sBIseTcs pa3pabOTKa aBTOMATU3UPOBAHHOM CHUCTEMBl YIpaBJICHUS HU
1M (POBOr0 MOHUTOPHHTA PabOThl (PYHKIMOHAIBHBIX Y3JI0B JUIsl BBISIBICHUS OTKJIOHEHHUS KOHTPO-
JMPYEMBIX TapaMETPOB OT 3a/IaHHBIX 3HAYECHUH C MCIIO0JIb30BAaHUEM MHTEIUIEKTYalbHOTO aHaln3a (B
T.4. JJIS1 BBISIBJIEHUS IPUYMH OTKJIOHEHHS ITapaMeTPOB) JUIsl MOBBILIEHUS HAJEKHOCTH CUHXPOHHOMN
paboThl 000PYIOBaHMSL U COXPAaHEHMs Pe3yIbTUPYIOLIEH YCTOMYMBOCTH IOCIIE€ BO3HMKHOBEHHS
ACMHXPOHHOTO XOJ]a B ClIy4ae HaJIO’KEHUSl aBapUITHBIX CUTYyaluil, HalpuMmep, BCaeACcTBHE UHPOP-
MarmoHHoM ataku [20; 21].

O0pab6oTka MHpoOpManuK 1JIs1 NOAAEP/KAHUA IPOLECCOB COXPAHEHNS] CHHXPOHHM3Ma

Pa3pabarbiBaemasi cuctema 1u(ppPOBOro MOHUTOPHUHTA MU3MEHEHHUS peXKUMa padOThl WM BO3-
HUKHOBEHUS JIOKAJIbHBIX HapyIIeHUH B paboTe (GyHKIMOHAIBHBIX y3JI0B 000pYyIOBaHUA U ee (-
poBast ”HGOPMaIIMOHHASI MOJIENb HAPALY C TPAAUIIMOHHBIMU, TPEOYET HOBBIX HHCTPYMEHTOB 00pa-
60Tku mHpopManuu. s «CKaTHs» 4Ype3MEpHO OOJBIIMX MOTOKOB MH(OPMAIMM O COCTOSHHUH
SHEPrOCHUCTEMBI B MEPEXOHBIX PEKMMax Ha HHU3IIEM MEepapXUYECKOM YPOBHE CHUCTEMBI yIpaBiie-
HUS OCYIIECTBISIETCS peoOpa3oBaHue HHPOpMAIUK K 0000IIEHHOMY BUTY.

Jlji cuHTEe3a alNropuTMOB YIIPABJICHUS HCIIOJIb3YIOTCS KMOEPHETHUECKUE METOJIbI C UCIOJIb-
30BaHHEM TEOPUU OOJBLIMX CUCTEM M CUCTEMHOTO IMOJXOJa, TEOPHUH ONTHUMAJIBHOIO YIpaBIICHUS
(merona bemnmMana u 1p.), HCKYCCTBEHHBIX HEHPOHHBIX ceTel M MH(OPMAIIMOHHOTO YKBUBAJICHTHU-
poBanus [22; 23].

OO0o0O01IeHHbIE TapaMeTphl PEXHMMa, OTPaXKAIOIIUE B3aMMHOE JBID)KEHHE KaXI0H M3 MOJCH-
creM ACY TII ¢ riayOokoil BHYTpeHHEH CaMOIMAarHOCTUKOH Kak LEJNOTo, HMCIOJB3YIOTCA IS
yIpaBJIEHUS] TOTOKAMH MOIIHOCTH 110 MEKCUCTEMHBIM CBA3SIM KaK IPU CUHXPOHHOM paboTe QpyHK-
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nuonupoBanuss ACY TII, Tak ¥ mpu BOSHUKHOBEHHWHM AaCHHXPOHHOTO XOJa, a TaKXkKe IS padoThl
YCTPOWCTB MPOTUBOABAPUITHON aBTOMATUKHU B MPOLIECCE YIIPABICHUS 000PYIOBAHUEM.

Takum obOpazom, cucrema HUPPOBBIX NBONHUKOB (YHKIIMOHAIBHBIX Y3J0B O0OpYyIOBaHUS
IHEPTEeTHYECKUX O0BEKTOB MOAICPKUBACT MPOIIECCHI COXPAHCHHSI CHHXPOHU3Ma BHYTPH KaXKI0H U3
noacucteM ACY TII ¢ riyGokoif BHyTpeHHEH CaMOAMarHOCTUKOW U MEXKTy MOJCUCTEMaMH Ha BCEX
MEPapXUUECKUX YPOBHSAX JHEPTOCUCTEMBI KaK B OOBIYHBIX YCJIOBHSIX, TaK M B IKCTPEMATbHBIX
YCIIOBUSX BO3JCHCTBUS CIIOKHOUICHTUPUIIMPYEMBIX HHPOPMAIIMOHHBIX (DaKTOPOB, MPUBOASAIIUX K
aBapUNHBIM BO3MYIICHUSIM.

JTanbl peaju3anuu pa3padaTbiBaeMoil CUCTEMbI H TPedyeMble Pe3yJbTaThl

[ToaranHas peanuzanus pa3padaTbiBa€MO CHCTEMBI:

- pa3paboTKa W HUCCIIeJOBaHHE METOJ0B MOHUTOPHHra padOThl 00OpYyIOBaHUS, MOTYyYCHHS
000OIIECHHBIX MMAapaMEeTPOB, XaPAKTEPHU3YIOIMIUX YHEPTrOCUCTEMY KaK IeI0e, UACHTH(PUKAIUU MPHU-
yiH cOoeB u HapyuieHuil B pabore ACY TII ¢ nenpio CHUXEHHUS PUCKOB U YMEHBILICHUS B Oymy-
IIeM TIOCJICICTBUN OT BO3JACHCTBHSI CIIOKHOUACHTU(DHUIIMPYEMbIX HHPOPMAIIMOHHBIX (PaKTOPOB IPU
BCEX BO3MOXKHBIX BO3MYIIECHUSX;

- uccnenoBanue 3PPEKTUBHOCTH YIIPABICHUS TOTOKAMU MOIIHOCTH 110 MEKCHUCTEMHOU CBSI3U
C HCIIOJIb30BAaHUEM aJITOPUTMOB YIpaBJeHHs, CHOOPMHUPOBAHHBIX C UCIIOJIIB30BaHUEM O000OIIEHHBIX
rapaMeTpOB PEKUMA;

- UCCJIEJIOBAaHNE aCHHXPOHHOTO X0J1a 10 MEXCHUCTEMHOM CBSI3U C YYETOM YIIPaBJICHUS MO aj-
TOpUTMaM, CHHTE3UPOBAHHBIM C UCIIOJIb30BAHUEM MTPUHIIUIIOB ONTHUMAIBHOTO YIIPaBICHUS;

- Bepudukanus nudpoBoil MOAETH JIJIs BBIABICHUS MPEANOCHUIOK ISl BHIXOJa TEHEPaTOPOB
W3 CHHXPOHH3MA, B KOTOPOU UCTIOIB3YIOTCS KPUTEPHH, MOJTydaeMbie Ha OCHOBE KHOCPHETHUECKUX
CHCTEM C 3allOMHUHAHHEM SKCTPEMyMa.

Pesynbraramu npesiaraeéMoil TEXHOJIOTHH JIOJDKHO OBITH YIPaBIIEHUE TIEPEX0I0M SHEPrOCH-
CTeM U MX OOBEIMHEHUH M3 BO3SMYIICHHOT'O COCTOSHUS, B TOM YHCIIE U U3 HECUHXPOHHOTO, B CTa-
[IMOHAPHOE, T.€. BO BCEX aBAPUUHBIX, MOCICABAPUUHBIX M IKCILUTyaTal[MOHHBIX pexXuUMax, obecrie-
YuBasg COXPAHEHHE JMHAMHYECKOW M pe3yJbTUPYIOIIEH YCTOMYMBOCTH B YCIIOBUSIX BO3ACHCTBUS
CIIOKHOUACHTUDUIIUPYEMBIX HHHOPMAITMOHHBIX ()aKTOPOB MPU BCEX BO3MOXKHBIX BO3MYIIICHUSIX.

[Tpennaraemasi TEXHOJIOTHS BKIIIOUAET B ce0sl TEXHUYECKHE CPEICTBA U3MEPEHHUsI, Mpeodpa3o-
BaHMS U Tiepenayu HHPOPMAIIMHN O PEKUMHOM COCTOSTHUU 2HeprocucteM. NHdopmariius ucnonib3y-
€TCsl B YCTPONCTBaX AUAarHOCTUKU PEKUMHOTO COCTOSIHUSI M BBISIBICHUS aHcaMOiel ¢yHKIIMOHATb-
HBIX Y3JIOB - TIPETCH/ICHTOB Ha BBIXOJl U3 CHHXPOHU3MA U B YCTPOMCTBAX YIPABISIEMOTO BO3JCH-
CTBUSI Ha BO30YXXICHHE CHUHXPOHHBIX T€HEPATOPOB M MOIIHOCTh UX TYpOWH, HA CTPYKTYpHBIE HU3-
MEHEHHUSI B DJICKTPUYECKON CETH BO3JCHCTBUEM HA BBIKIIOYATENIM U PETYIUPYIONINE U YIPABISAIO-
1IMEe YCTPOMCTBA HEMPEPHIBHOIO U JUCKPETHOTO ACHCTBUSA, YACTUYHO BKIJIIOYas MPOTHUBOABAPHIi-
HYI0 aBTOMATHUKY JUIsl oOecriedueHus TpedyeMoii Mociae10BaTeIbHOCTH MEePEeKII0UeHU B Mpoliecce
yrpaBiieHus: 000pyI0BaHUEM.

Cucrema 1nudpoBBIX TBOWHHKOB (HYHKIIMOHATBHBIX Y3J0B OOOpYIOBAaHUS SHEPreTHUYECKUX
00BEKTOB MpeIHA3HAYASTCS JJI MOACPKKHA MPUHATHS PEIICHUA B paMKax aBTOMATH3UPOBAHHOTO
U IMCTIIETYEPCKOTO YIpaBIEHUs, a Takke o0ecnieueHus nHpopMmamonHnoit 6ezonacaoctu ACY TII
¢ TITyOOKOW BHYTPEHHEH CaMOIMarHOCTHKOM.

3akioueHue

Takum 06pa3om, HEOOXOIUMBI CIIEYIONHEe PAOOTHI:

- pa3paboTka KOMIUIeKca IU(GPOBHIX JBOWHUKOB (DYHKIIMOHAIBHBIX Y3J0B O0OOPYIOBAHHS
SHEPTETUUECKUX OOBEKTOB, MHTETPUPOBAHHBIX C CHCTEMAaMH MOHHUTOPHUHTA ¢ (QYHKIIUSIMU U3MeEpe-
HUs, TPpeoOpa3oBaHusl U Tepenadn WHGOPMAIUU O TUHAMUYECKOM COCTOSIHHHM YHEPrOCHUCTEM U
aHaJlM3a IPUYUH OTKJIOHEHUS! KOHTPOJUPYEMBIX MMapaMeTpOB BCIEACTBHE BIHMSHUSI MH(OPMALIMOH-
HBIX (PAKTOPOB (B T.4. BHISIBJICHUE CETEBBIX aTaK);

- pa3paboTKa CHCTeM MOHHUTOPHHTA (PYHKIIMOHHUPOBAHMS OOOpPYHAOBAHUS C TIIyOOKOH BHYT-
pEHHEW caMOJIMarHOCTUKOM, TUAarHOCTUKU COCTOSIHUS M BBISIBICHHS aHCcaMOyiel (QyHKIIMOHABHBIX
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y3JI0B — MPETEHJICHTOB Ha BBIXOJ U3 CHHXPOHHU3MA, OMpeesieHnuss He0OX0IMMOCTH MPUBEIACHUS B
JICHCTBUE CPEACTB JIO3UPOBAHHOIO YIIPABIICHUS PEKUMOM;

- pa3zpaboTKa cpeacTB oOecredeHus nepenadyl HeoOXoAUMON MHGOPMAIMN U YIPABISIOLINX
BO3JICHCTBUH K ITU(POBHIM ABOMHHUKAM M K aBTOMATUYECKUM PETYJISATOPaM, OCYIIECTBICHUE HETpe-
PBIBHOT'O KOHTPOJIS IIEJIOCTHOCTH U UCIIPABHOCTH KOMIIOHEHTOB (DYHKIIMOHAIBHBIX Y3JIOB U OLICHKH
3¢ (HEeKTHBHOCTH YIPABICHUS B PEaJTbHOM BPEMEHH aBTOMATHYECKH W BU3YallbHO Ha DKpaHAX JIHC-
MIETYEPCKOT0 MYJIbTa YIPABJICHHUS;

- pa3paboTKa CpEeACTB OTCIECKMBAHH oOecrieueHHst TpeOyeMOi IMOCieI0BaTeIbHOCTH Mepe-
KJIFOUEHUH B Mpoliecce ynpaBiieHus 000pyJ0BaHUEM JIJIsl BO3BpaTa CErMEHTa SHEPrOCUCTEMBI B CO-
CTOSIHHE HOPMaTbHONH CHHXPOHHOUH paOOTHI.
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Annomauus

IIpooyxkmer memabonrusma monounoxucavix o6akmeputi (MKB) okaszviearom nonodlcumenbHo
GIUSIHUE HA MUKPOOUOMY IHCEYOOUHO-KULUEYHO20 MPAKMA U UHAKMUBUPYEN NAMOSEHHYIO MUKPO-
@nopy. borvwuncmseo MKE signsromes npooyyenmamu 6aKmepuoyuHos, 8 4acmnocmu, peymeput
u Husun. Peymepun npooyyupyemcs 6axkmepusimu Lactobacillus reuteri. Jus yseruuenuss 6uocun-
me3a OAKMepUOYUHO8 BAJICHOe 3HAYEHUe umeem 6bl00p ONMUMATLHLIX NAPAMEMPOs, d MAKA’CE
cocmas numamenbHou cpeobl 071 KYIbMUSUPOBAHUsL RPOOYYEHMO8.

Mamepuanwst, memoowvl, pe3yibmanul U 00CysHcOeHUA

B pabome nposedenvi ucciedo8anus eIusHUS C6EmMa U COCMAsa NUMAmMenbHblX cped HA HA
ouocunmes nuszuua. IIpooyyenmom HuzuHa nociyscuna oonocymounas xyiemypa Lactobacillus
lactis ATCC 19435. J{na kynemusuposanus L. lactis 6viia npeonoswcena numamenvnas cpeda na
ocnoge MRS c¢ coodepocanuem gepmenmamusnozo euopoauszama @Gabpuyuesoli CymKu Yvinisam
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opotinepos 6 koauvecmee 5, 10 u 15 2/100 2 cpedvr MRS. B pesynrbmame ucciedosanuti anmocouu-
cmuueckou akmuenocmu wimamma St. AUreS npu coemecmuom KyIbmueUpOBaAHUU U HA OCHOBAHUU
noocuema mumpa xyremypwur Lactobacillus lactis 6wui1i0 dokaszano, umo payuonanvnvim konuue-
cmeom hepmenmamunoco 2uopoauzama abpuyuesoll CymKu yvlnaam Opouiepos 6 numamenb-
Hotl cpede credyem cuumams 10 2/100 2 MRS. C yseruuenuem cooepacanusi nusuna pocm Lactoba-
cillus lactis zaoeporcusaemcs. Ilpedsapumenvuas obpabomrka Lactobacillus lactis nepeo kyarvmu-
BUPOBAHUEM CEEMOM CUHE20 CheKmpa ¢ nomouvio ouonamnst «Aeepc-Cany co ecmpoentvimu 20
ceemoouodamu ¢ Oaunou 601usl 435-470 um u unmencusnocmoio usnyyenus — 1800 med.e meyenue
50-60 munym nozeonsiem ygearuuums aHMOSOHUCMUYECKYIO AKMUBHOCHb, MUMP KYJIbMYpPbl U HCU3-
Hecnoco6HOCmMb NpoOyYeHma HU3UHA NPU XPAHEHUU.

3aknwuenue

B pe3ynomame uccnedosanuii npednodcena numamenvHas cpeoa Ol KYIbMUBUPOBAHUS
npooyyenma nuzuna Lactobacillus lactis, nymem enecenusn ¢hepmenmamuenoco euopoausama ¢hao-
puyuesol CyMKU yvlnasam opoinepos 6 numamenvuyro cpedy MRS.

Karouesnie cioBa: Lactobacillus lactis, pepmenTaruBHblil rugponusat GpadpUIeBoil Cym-
KU [BIUIAT OPOIIepoB, MUTATENIbHAS CPE/la, CBET CHHETO CIIEKTPA.

Abstract

The metabolic products of lactic acid bacteria (ICD) have a positive effect on the microbiota
of the gastrointestinal tract and inactivates pathogenic microflora. Most ICDs are producers of
bacteriocins, in particular, reuterin and nizin. Reuterin is produced by Lactobacillus reuteri bacte-
ria. To increase the biosynthesis of bacteriocins, it is important to choose the optimal parameters,
as well as the composition of the nutrient medium for cultivating producers.

Materials, methods, results and discussions

The work carried out studies of the effect of light and the composition of nutrient media on
the biosynthesis of the nisin. The sulfurous culture of the nizin was the single-rate Culture of Lacto-
bacillus Lactis ATCC 19435. For the cultivation of L. Lactis, a nutrient medium was proposed
based on MRS with the content of enzymatic hydrolyzate of the Fabryal bag of broilers chickens in
the amount of 5, 10 and 15 g / 100 g of MRS media. As a result of studies of antogonistic activity of
Stamma St. Aures with joint cultivation and on the basis of calculation of the Culture titer Lactoba-
cillus Lactis It has been proven that the rational amount of enzymatic hydrolyzate of the Fabryery
bag of broilers chickens in the nutrient medium should be considered 10 g / 100 g MRS. With in-
creasing low content, the growth of Lactobacillus Lactis is delayed. Pre-processing Lactobacillus
Lactis Before cultivating the light of a blue spectrum using Biolamps "Avers-san™ with built-in 20
LEDs with a wavelength of 435-470 nm and radiation intensity - 1800 MCD. In the course of 50-60
minutes, it allows to increase antogonistic activity, culture titer and vitality The producer of the
lowlands during storage.

Conclusion

As a result of the research, a nutrient medium was proposed for cultivating the producer of
the lowland Lactobacillus lactis, by introducing an enzymatic hydrolysate of the fabricium bag of
broiler chickens into the MRS nutrient medium.

Key words: Lactobacillus Lactis, enzymatic hydrolyzate Factory bags of broilers chickens,
nutrient medium, light blue spectrum.

Introduction

Metabolic products of lactic acid bacteria (LAB) have a positive effect on the microbiota of
the gastrointestinal tract and inactivate pathogenic microflora [1]. Most of the LAB are producers of
bacteriocins, in particular, reuterin and nisin. Reuterin is produced by the bacteria Lactobacillus
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reuteri [2]. To increase the biosynthesis of bacteriocins, it is important to select the optimal parame-
ters, as well as the composition of the nutrient medium for the cultivation of producers. By chang-
ing the parameters of growing strains of LAB, it is possible to regulate the synthesis of bacteriocins
[2]. For the synthesis of nisin, a culture of Lactococcus lactis is used, which is effectively cultivated
on nutrient media MRS and M17 [3,4]. Authors Ivan Costa-Trigo, Alicia Paz, Patricia Otero-
Penedo, David Outeirifio, Nelson Pérez Guerra, José Manuel Dominguez have developed and inves-
tigated carbohydrate-rich solutions with or without nutrients to obtain bacteriocins-
by cultivating LACTOBACILLUS 21 PLANTARUM [5].

An increase in the production of bacterocins was noted when using an enzymatic solution
obtained at a controlled pH of 6.0, supplemented ith nutrients from MRS broth (except for glu-
cose). It was found that the concentration of bacteriocins obtained in the nutrient medium (9.21 BU
/ ml) was 1.22 and 1.98 times higher than in the buffer medium with pH 4.8 (7.56 BU / ml) and
commercial broth MRS (4.65 BU / ml), respectively.

The effect of growth parameters on the enzymatic production of nisin-like bacterioc-
in LACTOCOCCUS LACTIS A164 is described in the studies of Chan-Ick Cheigh [3]. The produc-
tion of bacteriocin was greatly influenced by the sources of carbon and nitrogen. Strain A164 pro-
duced at least 4 times more bacteriocin in M17 broth supplemented with lactose than other carbon
sources. It was found that the optimal source of organic nitrogen is 3% yeast extract. While the
maximum biomass was obtained at 37 ° C, the optimum temperature for bacteriocin production was
30 ° C. Bacteriocin production was also influenced by the pH of the culture broth. The optimum pH
for the growth and production of bacteriocins was 6.0. Although cell growth at pH 6.0 was almost
the same at pH 5.5 and 6.5, the greatest bacteriocin activity was observed at pH 6.0. Exponential
growth was observed only in the initial period of cultivation, and then linear growth was ob-
served. Linear growth rates increased from 0.160 gDCW I-1 h-1to 0.245 gDCW I-1 h-1 with an
increase in lactose concentration from 0.5 to 3.0%. The maximum biomass was also increased from
1.88 gDCW I-1to 4.29 gDCW I-1. However, an increase in lactose concentration did not prolong
the active growth phase. After 20 h of cultivation, cell growth stopped regardless of the concentra-
tion of lactose. Bacteriocin production showed primary metabolic kinetics. However, the bacterioc-
in yield based on cell mass increased significantly during the late growth phase. The maximum ac-
tivity of 131 x 103 AU ml — 1 was obtained in the early stationary growth phase (20 h) with period-
ic fermentation in M17L broth (3.0% lactose) at 30 ° C and pH 6.0 [3].

The influence of some environmental factors on the production of bacteriocin
by LACTOBACILLUS PLANTARUM 17.2 b was studied . The first screening design showed that
NaCl, temperature, pH, and the type and concentration of carbon and nitrogen sources were the
most significant factors. A moderate stimulatory effect of ethanol and oleuropein has also been re-
ported. To study the influence of the selected variables and calculate its optimum, two consecutive
central composite structures were used. The evolution of changes caused by changes in environ-
mental factors was further investigated in the areas of disturbances. Bacteriocin production L.
PLANTARUM 17.2 b was very sensitive to environmental conditions and was not associated with
growth. Maximum production required suboptimal growth temperatures, pH values above the
growth optimum, and the absence of NaCl. A preliminary kinetic approach has shown that bacteri-
ocin production by this strain appears to follow the mixed kinetics of metabolites.

A study was conducted of the impact of various factors on the ICD. So, under the influence
of stress factors, cell cultures can lose their ability to cultivate, their morphology changes (size de-
creases) and physiological properties (metabolism slows down). Such cell cultures are called viable
uncultivated cells (VNCs) [6]. It should be borne in mind that when assessing the microbiological
safety of food products, it is possible to obtain results with a high degree of error [7,8].

It is also known the positive influence of some external factors on the cultivation of micro-
organisms, in particular, visible light with a certain wavelength. In biotechnology, special attention
is paid to the study of the influence of various physical factors on biological objects. At the same
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time, studies on the effect of light of a different spectrum on the activity, metabolism and other bio-
logical functions of non-photosynthetic organisms and biologically active substances are practically
absent, although some of these substances may or have a photoreceptor system, which is confirmed
by studies of the effect of light of a different spectrum on yeast cells of Saccromyces cerevisiae [
nine].

As a result of the research, a significant increase in the mass of yeast was established against
the background of their exposure to light of blue and red spectra. Thus, in the experimental group
(irradiation of yeast with blue light), the biomass gain increased by 10 % compared to the control
(no light), in the other experimental group (irradiation with red light), the biomass gain increased by
5 % compared to the yeast samples of the control group. In the study, the obtained bioeffects are
explained by the possibility of absorption of light energy of the blue spectrum by mitochondria and,
accordingly, an increase in the biosynthesis of macroergs, as well as the direct absorption of quanta
of blue light by elements of the mitochondrial energy system, which leads to an increased synthesis
of macroergs. In a yeast cell there is an analogue of a photoreceptor - a chromoprotein, under the
influence of light energy it heats up locally and transfers heat to the membrane and the entire cell,
which leads to increased metabolism and growth of yeast. As for red light, it also affects biological
objects, but to a lesser extent due to the lower energy of quanta [10].

Due to the lack of complete data on the effect of light and the composition of nutrient media
on the metabolism of cellular bacteria, the aim of research is to assess the effect of the composition
of the nutrient medium and blue spectrum light on the biosynthesis of nisin.

Materials and methods

Nisin was produced by a one-day culture of Lactobacillus lactis ATCC 19435. Storage and
maintenance of the culture was carried out by inoculation in agazed medium, incubated at a temper-
ature of 30 + 2 °C for 48 hours, and then a monthly passage on skim milk was carried out. The Lac-
tobacillus lactis culture was stored at 4 to 6 °C in a refrigerator.

It is known that MRS and M 17 media are widely used for cultivation of L. lactis . We have
proposed a nutrient medium based on MRS containing enzymatic hydrolyzate of the bursa of broil-
er chickens in an amount of 5, 10, and 15 g/ 100 g of MRS medium.

For the experiment to evaluate the efficiency of Lactobacillus lactis cultivation, a one-day
culture of the producer in the amount of 100 ml was introduced into the prepared MRS medi-
um. Fermentation was carried out for 24 hours using an autoclave-type industrial fermenter model
B-65-01 at pH 5.7, the level of which was maintained by adding a 10% NaOH solution. Hydrolysis
was carried out for two hours at a temperature of 28-30 °C, sterilization for 30 minutes. Did five
fermentations (n = 5).

Samples of the culture of Lactobacillus lactis of the control group were not treated with light
before fermentation. Samples of the experimental group of the producer of nisin before cultivation
for 50-60 minutes were treated with a biolamp "Avers-San" (manufactured by ZAO NPK "Avers",
Moscow) with built-in 20 LEDs with a wavelength of 435-470 nm and a radiation intensity of 1800
mcd ...

The antagonistic activity of the Lactobacillus lactis ATCC 19435 strain was determined by
mixing bacterial populations in comparison with the growth of test strains in monoculture [11]. St.
aures was used as a test strain. Cultivation was carried out in pure MRS medium and containing 5,
10 and 15 g / 100 g of bovine colostrum hydrolyzate / 100 g of MRS medium by adding 1 ml of
Lactobacillus lactis ATCC 19435 inoculum and 1 ml of St. aures inoculum. The number of cells of
the monoculture of the test strain was taken as 100%, which were cultured in pure MRS medi-
um.

Cells were counted after 24 and 48 hours of incubation at 37 + 1 °C .

The titer of Lactobacillus lactis cells was determined by inoculation on pure MRS medium
(control group 1) and containing enzymatic hydrolyzate of the bursa of broiler chickens in the
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amount of 5 (experimental group 2), 10 (experimental group 3) and 15 g (experimental group 4) /
100 g of MRS medium.

To study the activity of Lactobacillus lactis culture cells during maintenance and storage ,
skim milk was used as a nutrient medium.

Research results

It is known that the nutrient medium for the cultivation of LAB should contain a sufficient
amount of nitrogen, peptides obtained by enzymatic hydrolysis, since they have useful biological
properties [12].

We have developed a nutrient medium for the cultivation of Lactobacillus lactis. In the
well-known widespread nutrient medium, we introduced an enzymatic hydrolyzate of the bursa of
broiler chickens (FGFSCB). The rationale for the use of FGFSSB is its positive effect on the viabil-
ity of healthy cells. In studies of the cytotoxicity of FGPSB in human and mouse cell cultures, it did
not disturb the viability of the cell monolayer, regardless of the species and type of cell
line. FGFSCB was introduced into the nutrient medium by stirring in a laboratory setup in a pseu-
do-boiling bed with the following technological parameters: air flow rate for the formation of gush-
ing streams -0.17-0.19 m /s, stirring time - 3-4 hours [13].

Figure 1 shows the antagonistic activity of LAB for the St. Aures when co-cultured at dif-
ferent concentrations of FGPSB.
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Figure 1. Antagonistic activity of Lactobacillusl lactis in relation to the test strain St. Aures when cultivated
on MRS medium containing 5 g / 100 g of MRS medium containing FGFSCB, the number of cells in the St. Aures
lg (CFU/ ml)

Figure 1 shows that treatment with LAB before cultivation increases the antagonistic activi-
ty. Thus, the number of cells in St. Aures after 1, 24 and 48 hours of co-cultivation decreases and
amounts to 6.2, 4.4 and 1.3 Ig (CFU / ml) in the second group, while in the first group it is 6.3, 4.9
and 2.4 1g (CFU / ml).

Figure 2 shows the antagonistic activity of Lactobacillus lactis in relation to the test strain
St. Aures when cultured on MRS medium containing 10 g / 100 g of FGPSB content in MRS medi-
um.
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Figure 2. Antagonistic activity of Lactobacillus lactis in relation to the St. Aures when cultivated on MRS
medium containing FGFSCB in an amount of 10 g / 100 g of MRS medium, the number of cells in the St. Aures Ig
(CFU /ml)

Figure 2 shows that with an increase in the concentration of FGPSB from 5/100 g to 10 g /
100 g in the MRS nutrient medium during co-cultivation of Lactobacillus lactis and St. Aures after
24 and 48 hours, the number of cells of the test strain is significantly reduced by 4.1 and 20.8% in
the first group. Similar results were obtained when calculating the number of microorganisms in the
second group. It should be noted that treatment with blue light of ICD before fermentation allowed
an increase in their antagonistic activity by 10.7 and 42.2% compared to the first group of ICD after
24 and 48 hours of cultivation, respectively.

Figure 3 shows the antagonistic activity of Lactobacillus lactis in relation to the St. Aures
when cultured on MRS medium containing 15 g / 100 g of FGPSB content of MRS medium.
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Figure 3. Antagonistic activity of Lactobacillus lactis in relation to the St. Aures when cultivated on MRS
medium containing bovine colostrum hydrolyzate in an amount of 15 g / 100 g of MRS medium, the number of cells
of the test culture Ig (CFU / ml)

It was found that with an increase in the concentration of FGPSB from 10 to 15 g/ 100 g in
the MRS nutrient medium, the antagonistic activity of Lactobacillus lactis does not change signifi-
cantly. So the number of St. Aures after 24 and 48 hours of cultivation in the first group is 4.6 and
1.8 1g (CFU / ml), in the second group it is 4.2 and 1.1 Ig (CFU / ml). Therefore, an increase in the
concentration of FGPSB to 15 mg/ 100 g in MRS culture medium is impractical.

The titer of the culture of Lactobacillus lactis was studied on the MRS nutrient medium con-
taining 5, 10 and 15 g/ 100 g of FGFSCB (Fig. 4-6).
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Figure 4. The titer of the Lactobacillus lactis culture on MRS nutrient medium containing 5 g / 100 g of
FGFSSB
Figure 4 shows that the titer of Lactobacillus lactis culture on MRS nutrient medium con-
taining 5 g / 100 g of medium in the second group against the background of exposure to the blue
spectrum of IBC before fermentation after 3, 6, 12, 18 and 24 hours of cultivation is 100 , 42.9,

40.0, 44 and 40.7%.
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Figure 5. Titre of Lactobacillus lactis culture on MRS nutrient medium containing 10 g / 100 g of FGFSCB

With an increase in the content of FGFSSB to 10 g/ 100 g of the MRS nutrient medium, the
titer of the Lactobacillus lactis culture increases in the first and second experimental groups. So the
titer of the Lactobacillus lactis culture when cultivated on a nutrient medium containing 10 g / 100 g
of medium in the first group is 2, 5, 9, 16 and 17 x 109 CFU / ml, while when cultured with 5 g/
100 g of medium at levels 2, 4, 9, 14 and 16 x 109 CFU / ml. It should be noted that the titer of the
Lactobacillus lactis culture of the second group is 4, 8, 17, 27 and 29 x 109 CFU / ml, which is 100,
60, 88.9 and 70.6% higher than in the first group. It should also be noted that there was a decrease
in the dynamics of the titer of the Lactobacillus lactis culture with an increase in the incubation
time. The data obtained are explained by the presence of specific immunity in LAB to the action of
nisin, the higher the concentration of bacteriocin, the faster its production decreases, which allows
bacteria-producers to develop [14].
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Figure 6. Titre of Lactobacillus lactis culture on MRS nutrient medium containing 10 g / 100 g of FGFSCB

Figure 6 shows that an increase in FGPSB to 15 g / 100 g of MRS medium slightly increases
the titer of the Lactobacillus lactis culture in the first and second groups in comparison with the
content of FGPSB in the MRS medium in the amount of 10 g / 100 g.

Studies of the activity of nisin were carried out during storage of a culture of Lactobacillus
lactis in skim milk for three days at a temperature of 4 to 6 °C in a refrigerator.

Table 1 shows the results of a study of the activity of nisin during storage of a culture of
Lactobacillus lactis in skim milk.

Table 1. - Activity of nisin from Lactobacillus lactis culture samples in skim milk ,%

Group

1 | 2

Storage duration, months

background | 1 2 3 background | 1 2 3
100 100 92 85 | 100 100 94 |92

From the data in Table 1, it follows that the activity of nisin during storage of Lactobacillus
lactis culture samples in skim milk in the second group is higher and is 1, 2 and 3 months of storage
100, 94 and 92%, while in the first 100, 92 and 85% ...

Thus, the data obtained indicate a positive effect of blue light on the viability of LAB during
storage, in particular, on Lactobacillus lactis.

Conclusions
As a result of the research, a nutrient medium for the cultivation of the producer of nisin Lactobacil-
lus lactis was proposed by introducing an enzymatic hydrolyzate of the bursa of broiler chickens
into the MRS nutrient medium. Based on the study of the antagonistic activity of the St. Aures in
co-cultivation and on the basis of counting the titer of the culture of Lactobacillus lactis, it can be
concluded that the rational amount of PGFSSB in the culture medium should be considered 10 g /
100 g MRS. It has been proven that with an increase in the content of nisin, the growth of Lactoba-
cillus lactis is inhibited. Pretreatment of Lactobacillus lactis before cultivation with blue light using
a biolamp "Avers-San™ with built-in 20 LEDs with a wavelength of 435-470 nm and a radiation in-
tensity of 1800 mcd. For 50-60 minutes allows you to increase antagonistic activity, culture titer
and viability nisin producer during storage
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PRODUCTION OF SEMI-HARD CHEESES
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Annomayus

B cmamve H. B. Pomanosoti, E.B. Heanosoti «lIpou3z6o0cmeo noiymeepovix cblpos u3 cme-
ClU KO3be20 U KOPO8be20 MOJIOKAY» UCCIedyemcs npodiema onmumMu3ayuy npou3eo0Ccmea noiymeep-
ObIX CHIPOB U3 CMECU KO3be20 U KOPOBbe2O MOJIOKA.

B nauane cmamvu ommeuensvt omiuyumensHvie 0COOEHHOCMU BUIUKO-XUMULECKO20 COCA-
8a MOJIOKA MUX 08YX MIEKONUMAIOWUX U GIUAHUE KOMNOHEHMO8 MOJIOKA HA MEXHOJo2udecKue
0CcobeHHOCmU NPOU3800CMBA CHiPOs.

Aemopul 3ampazusarom 6 pabome HeCKOIbKO 8ANCHBIX MeM, MaKue Kaxk. noobop 3aKeacku u
8NUsAHUE COCMABA 3AK8ACOYHOU MUKPODIIOPbl HA OpeaHOlenmudeckue U usuKo-xumuiecKue ceou-
cmea 20mogozo npooykma. Ewe oona ne menee akmyanvras npobaema 0 npou38o0Cmea Colpos ¢
npuMeHeHueM K03be20 MOJIOKA — Mo Hopmanuzayus cmecu. Ilpu smom uccredogamenu ykazvléa-
10m, HA MO, YMo OJisl HOPMAIUZAYUU KO3bE20 MOLOKA UCNONL3YIOM 00€3)4CUPEHHOE KOPOBbe MOJIOKO.

CoomHowenue K03b€20 U KOPOBbE2O0 MONIOKA 8 CMEeCU YCMAHABAUBAIU PACUEMHBIM Memo-
00M, C yuemoMm cooepiHcanus OenKa 8 Ko3bem MOJLOKe U 00e34CUpeHHOM KOpogbem Monoke. Takoice 6
cmamobe u31a2aemcs Xo0 mexHoi02uu npouzsoocmea cvipa Maacoam uz cmecu Kopogbe2o u Ko3ve-
20 MOJIOKA, NPOBEOEHHO20 IKCNEPUMEHMA U NOTYYeHHble Pe3VIbmambl.

Hna npouseoocmea cvipa Maacoam, coomHouleHue K03be20 MONIOKA U KOPOBbe2o 00e304CU-
PEHHO20 MONIOKA 8 CMeCU OOJHCHO cocmaesnamu: Kozve 75,33% koposve obezocupennoe 24,67%.
Aemopbi no0meepaHcoaiom ceor MulClb MeM, YMo Pacxo0 CMecu HaA NPOoU3800CMBE0 00HO20 KULO-
2pamma colpa 8viule npu NPoOU380OCMBE CbIPO8 U3 KO3be20 MONOKA, NPUMEHeHUe HOPMAIu3ayuu
K03b€20 MOJIOKA 00e3)CUPEHHBIM KOPOBbEM MOJIOKOM NO3B0JSlem CHU3UMb pacxoo cmecu Ha 1 ke
npooykyuu na 5-10%. B cessu ¢ smum H.B. Pomanosa u E.B. Hseanosa npednrazaiom codcmeenmyio
MoOdenb mexnonocuieckozo npoyecca. Ha amoii ocnose asmopwvi denaiom 6bl800 0 8blCOKOM NO-
meHyuane u nepcneKmueHOCMuU UCNOIb308AHUS CMECO8020 MOJIOKA 8 Npou3eoocmae cuipos. Takum
00pa3om, cmambvs HOCUM 8ANCHBIU 6KIAAO 8 U3YUeHUe 0CODeHHOCmell MeXHOL02UU NPOU3B00Cmed
CbIPO8 U3 cMecU MOJIOKA.

KuroueBsble ciaoBa: Ko3be MOJI0KO, KOPOBbE MOJIOKO, ChIP, COUETAaHUE MOJIOUYHOKHUCIIBIX
OaxkTepuil, co3peBaHue ChIpa, ChIPHI U3 KO3BETO MOJIOKA.
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Abstract

The article "Production of semi-solid cheeses from a mixture of goat and cow's milk" by N.
V. Romanova and E. V. Ivanova examines the problem of optimizing the production of semi-solid
cheeses from a mixture of goat’s and cow's milk.

At the beginning of the article, the distinctive features of the physico-chemical composition
of the milk of these two mammals and the influence of milk components on the technological fea-
tures of cheese production are noted.

The authors touch upon several important topics in their work, such as: the selection of the
starter culture and the influence of the composition of the starter microflora on the organoleptic
and physico-chemical properties of the finished product. Another urgent problem for the production
of cheeses using goat's milk is the normalization of the mixture. At the same time, the researchers
point out that skimmed cow's milk is used to normalize goat's milk.

The ratio of goat's and cow's milk in the mixture was established by calculation, taking into
account the protein content in goat's milk and skimmed cow's milk. The article also describes the
progress of the technology of production of Maasdam cheese from a mixture of cow's and goat's
milk, the experiment conducted and the results obtained.

For the production of Maasdam cheese, the ratio of goat's milk and cow's skim milk in the
mixture should be: goat's 75.33%, cow's skim 24.67%. The authors confirm their idea by the fact
that the consumption of the mixture for the production of one kilogram of cheese is higher in the
production of cheeses from goat's milk, the use of normalization of goat's milk with skimmed cow's
milk reduces the consumption of the mixture per 1 kg of products by 5-10%. In this regard, N. V.
Romanova and E. V. lvanova propose their own model of the technological process. On this basis,
the authors conclude that the use of mixed milk in the production of cheeses has a high potential
and prospects. Thus, the article makes an important contribution to the study of the features of the
technology of production of cheeses from a mixture of milk.

Key words: Goat's milk, cow's milk, cheese, combination of lactic acid bacteria, cheese
maturation, goat's milk cheeses.

Introduction :

The production of goat cheese is different from the production of cow's milk products. Goat
milk is fatty, but it is rarely skimmed, which is primarily due to the difficulties of separation. Whole
milk produces delicate, soft cheeses with a delicate taste. The taste directly depends on the breed of
goats, hygiene and what they eat. [1,2] At the same time, the use of normalized mixtures will reduce
the cost of production, while maintaining the quality inherent in cheeses made from unnormalized
goat milk. The aim of the research was to develop optimal milk formulas from goat milk and cow's
milk for the production of semi-hard cheeses. In the process of research carried out calculation and
analytical selection of mixtures, analysis of physicochemical indicators of mixtures, the influence of
the used starter cultures on the quality of semi-hard cheeses from mixed milk is considered.

Research materials and methods:

The material for the study was goat milk from Alpine goats and cow milk from black-and-
white cows. Raw materials calculations were carried out according to generally accepted methods.

For fermentation of milk, fermented milk starter cultures of direct introduction from two dif-
ferent manufacturers were used: Chr. Chansen (Denmark) and CSK food enrichment BV (Nether-
lands), the activation temperature of the starter culture is 32 © C. From the listed cultures, two com-
binations of ripening and additional cultures were made: CSK food enrichment BV (1- P114 +
U102) - 1 sample, Chr. Chansen (DCC-260 + PS-80) - 2nd sample.

Physicochemical, biochemical and organoleptic characteristics of raw milk and cheese were
determined according to the methods approved by GOST or GOST R in the laboratories of the Fed-
eral State Budgetary Educational Institution of Higher Education of the Smolensk State Agricultural
Academy.
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Research results:

Generally, cheeses from goat's milk are produced without the use of its normalization by
mass fraction of fat, therefore, the fat content in the dry matter of the resulting cheese depends on
the breed of goats, feeding and physiological state of animals and cannot be regulated by cheese
producers. There are also quite high losses of milk fat with cheese whey. [3,4,5] Therefore, we were
faced with the task of proposing a variant of normalization of goat's milk in the production of
cheese such as Maasdam. The standard mass fraction of fat in dry matter of this cheese is 45%,
whereas in fact a product is obtained with a mass fraction of fat in dry matter of cheese of 56%,
while the fat content of whey is 0.8%.

To develop the optimal parameters for the production of semi-hard cheeses of the Massdam
type, we analyzed the physicochemical composition of raw milk, from the point of view of its use in
cheese making. The chemical composition of milk from goats and cows is generally simi-
lar. However, despite the similarity of the absolute amount of protein and fat in both types of milk,
their qualitative composition is significantly different. Proteins of goat milk differ from cow's milk
in terms of fractional composition, structural, physicochemical and immunological properties. In
terms of amino acid composition, goat and cow milk differ little. Goat's milk contains slightly more
leucine, while cow's milk contains isoleucine, the amount of valine in both types of milk is the
same. Goat milk contains higher levels of the essential amino acids histidine and cysteine. [6,7]

The fat content of goat milk averages 3.8%, the degree of its assimilation is high and ap-
proaches 100%. A key feature of the fat composition of goat milk is the relatively small size of the
fat globules, which provides a large surface for fat-enzyme contact. Another distinctive feature is
the large amount of short-chain fatty acids in goat milk fat.

Carbohydrates in goat milk are represented by lactose, the content of which is close to that
of cow's milk. Compared to cow's milk, goat's amount of vitamins A and C is slightly higher, but it
contains 5 times less folic acid and 4 times less vitamin B 1, necessary for normal hematopoiesis.

The mass fraction of fat in goat milk is 0.50% higher than in cow's milk (table 1). Goat milk
fat is presented in the form of small fat globules (about 1 micron), which provides a developed sur-
face of the fat phase.

Table 1 - Chemical composition of goat and cow milk,%

Index Milk

goat cow
Moisture content 86.77 87,74
- fat 42 +0.05 3,7+0,05
- squirrel 3.6+0.11 3,1+0,11
- total nitrogen 0.607 = 0.030 0,530 + 0,030
- non-protein nitrogen 0.0415 £+ 0.0060 0,0310 £ 0,0060
- whey proteins 1.11+£0.03 0,86 + 0,03
- lactose 4.40 5,07
Acidity, ° T twenty 17
Content of somatic cells, thousand / cm * 1500 226
Density, kg / m® 1029.0 1027,8
Freezing temperature, ° C -0.550 -0,522
Effective viscosity, Pas 1,810 ¢ 1,810°
Dispersion of fat globules, microns 4.3+0.30 5,98 £0,15

Mineral composition

Calcium, mg / 100g 133, 86 120,28
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Phosphates, g / | 2.39 1,80
Index Milk 1,48

goat 1,97
Moisture content 86.77 2,07

Goat milk has 0.81% higher whey protein content than cow's milk. It also contains a high
concentration of total protein and casein: about 2 times that of cow's milk.

The goat milk could not withstand the effect of the lowest 68% alcohol concentration, which
must be taken into account when accepting and evaluating goat milk for heat resistance by alcohol
test, as well as when choosing a pasteurization mode.

Milk is an important source of minerals, especially calcium and phosphorus. Calcium is as-
sociated with casein (in both organic and mineral form). The bioavailability of this element is close-
ly related to the concentration of casein. Based on the comparative analysis, the highest calcium
concentration is specific to goat's milk, and amounted to 133.86 mg / 100g, while the calcium con-
centration in cow's milk is 1.5 times less.

With an equal content of caseins, the cheese mass is softer from goat milk than from cow's
milk. According to our assumption, the consistency of the product is mainly influenced not by ca-
sein (although casein micelles are smaller in goat milk than in cow's milk), but milk fat, since the
diameter of the fat globule of cow's milk is several times larger than the diameter of the fat globules
of goat milk. [8]

Based on the analysis of the physicochemical indicators of goat milk, it can be concluded
that its separation is not advisable due to the small diameter of the fat globules. Therefore, we sug-
gested using skimmed cow's milk to normalize goat milk. When separating the cow's milk, the fat
globules with the smallest diameter will enter the skim milk.

The ratio of goat's and cow's milk in the mixture was established by a calculation method,
taking into account the protein content in goat's milk and skimmed cow's milk. For the production
of Maasdam cheese, the ratio of goat milk and cow's skim milk in the mixture should be: goat
75.33% cow skim 24.67%. With this ratio, we got a cheese with a fat mass fraction in the dry matter
of the cheese of 45%.

The formation of the organoleptic properties of the finished product depends not only on the
characteristics of milk protein, fat content of minerals, but also on the correctly selected composi-
tion of ripening and additional cultures of the used starter culture. [9,10]

Experimental production of experimental cheeses was carried out in the production work-
shop, the technological process for the production of experimental cheeses is presented in Table 2.

Table 2 - Technological process for the production of cheese such as Maasdam

Milk preparation
1. N lizati ith
ormalization (or without) 42-44°C
2. Pasteurizati
asteurization 72°C. 20 sec
Key points
1.  Mixture temperature, °C
P 32°C
2. Sourdough (ratio of cultures) 11
3. Calcium chloride solution, | 04
4. Rennet, k
g 0,02
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5. Clotting time of the mixture, min

35-40
6.  Cutting grain, min, not less 20
7. Amount of water for deoxidation,% 20
8.  Heating temperature 2, °C 49
9.  Pressing, min
ng. mi 120

10. Pressing pressure, bar

from 2 to 7 steps

Cheese parameters after pressing:

pH _ 5,5-5,6
ppm moisture% 43-45
ppm fat in dry matter of cheese,% 45-56
salting cheese, days 2

Cheese maturation:
1st stage 14 cyr, 9-11°C
2nd stage 14 cyr, 19-21 °C
3rd stage 5 ¢yT, 10-12 °C
Storage, °C t ot -4 10 0°C

With the technology used, pasteurization of goat milk or a mixture of goat and cow milk is
carried out at a temperature not higher than 72 ° C, since the heat resistance of goat milk proteins is
low. Ripening of milk (mixture) before adding the starter culture and rennet is not provided due to
the sufficiently high titratable acidity of goat milk (20 ° T). The production of this type of cheese is
carried out using a fermentation chamber at the second stage of maturation.

In the production of cheese, we used two versions of the fermented milk culture CSK food
enrichment BV (1- P114 + U102) - 1 sample, Chr. Chansen (DCC-260 + PS-80) - 2nd sample. The
effectiveness of the use of starter cultures on goat whole milk and a normalized mixture of goat and

skimmed cow's milk was considered (table 3).

Table 3 - Test results for semi-hard cheeses

ndicators Units Sample 1 Sample 2
P114 + U102 DCC-260 + PS-80
goat normalized mixture
milk
Normalized formula / Normalized
goat milk: formula / goat
milk:
M.D. fat % 4.2 2.7 M.D. fat %
M.D. squirrel % 3.6 3.2 M.D. squirrel %
Clotting Min. 35 35 Clotting Min.
Serum, ppm fat % 0.8 0.22 Serum, ppm %
fat
Press cheese: Press cheese:
NS units 5.65 5.65 NS units
M.D. moisture % 45.6 45.5 M.D. moisture %
Mixture consumption for 1 kg / kg 11.2 10.57 Mixture for 1 kg / kg
consumption

As our studies have shown, the rate of milk clotting did not depend on the composition of
the normalized mixture, while the mixture clots faster when using the P114 + U102 starter culture.
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The pH of the cheese from the press in all studied samples was the same, the mass fraction
of moisture was higher in the cheese from the press when using a combination of starter cultures
DCC-260 + PS-80.

The consumption of the mixture for the production of one kilogram of cheese is higher in
the production of cheeses from goat's milk, the use of normalizing goat's milk with skimmed cow's
milk makes it possible to reduce the consumption of the mixture per 1 kg of products by 5-
10%. Also, the consumption of the mixture per unit of production was influenced by the used starter
culture. For the production of cheeses using a combination of DCC-260 + PS-80 starter cultures,
less raw materials were required per kg of product, and production losses with cheese whey were
reduced.

The main stage in the formation of the main organoleptic characteristics of Massdam chees-
es is the maturation of the cheese in the fermentation chamber. It is thanks to propionic acid fer-
mentation that the specific pattern and taste of these cheeses is formed.

One of the main indicators characterizing the intensity of the action of propionic acid fer-
mentation is the active acidity of the cheese mass (pH), which changes during the entire production
process (table 4).

Table 4 - Change in active acidity of the test samples

Control points Active acidity
P114 + U102
goat milk goat milk
At the end of the pro- At the end of the At the end of the pro-
. 6.33 . 6.33 .
cessing of curd processing of curd cessing of curd
After the press 5.56 After the press 5.56 After the press
After salting 5.34 After salting 5.34 After salting
In the process of maturation
10-15 days 5.38 10-15 days 5.38 10-15 days
20-23 days 5.50 20-23 days 5.50 20-23 days
30 days 5.52 30 days 5.52 30 days
35 days 5.52 35 days 5.52 35 days

The active acidity in the process of ripening increased evenly in all the samples studied,
while the processes of the increase in active acidity in the cheese mass were more intensive when
using a combination of DCC-260 + PS-80 starter cultures for the production of cheese like Mass-
dam. The use of normalizing goat milk with skimmed cow did not significantly affect the processes
of changing the active acidity.

Propionic acid bacteria are the main culture influencing the maturation of cheeses like
Massdam, which is why it is important to control their quantity at different stages of the technologi-
cal process.

At the end of pressing, the amount of propionic acid bacteria in cheeses made with P114 +
U102 starter cultures is 5.7 thousand / g, DCC-260 + PS-80 starter cultures - 6.4 thousand / g. After
salting the cheeses, the content of propionic acid bacteria in them decreases to 3.8 and 4.2 thousand
/ g, respectively. On the 15th day of ripening of cheeses, the highest content of propionic acid bac-
teria in the cheese mass is observed, when using DCC-260 + PS-80 starter cultures, this figure is
1300 thousand / g, when using P114 + U102 starter cultures, it is 200 thousand / g less. On the 30th
day of ripening, the amount of propionic acid bacteria in the cheese is halved. By the end of ripen-
ing (35 days), 430 thousand propionic acid bacteria remain in cheeses in the production of which
the DCC-260 + PS-80 starter cultures were used, and when using the P114 + U102 starter culture -
230 thousand / g. The survival rate of propionic acid bacteria of the DCC-260 + PS-80 starter cul-
tures is two times higher than that of the bacteria of the P114 + U102 starter cultures. The composi-
tion of the normalized mixture did not in any way affect the development of propionic acid bacteria
in the production of cheeses.
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Evaluation of the organoleptic characteristics of the obtained cheeses showed that from goat
and mixed milk, the cheeses produced using the DCC-260 + PS-80 sourdough have a pronounced
cheese smell, a sweet-nutty taste, a plastic consistency, the cheese pattern is represented by evenly
spaced large eyes of a regular round shape. The use of the P114 + U102 starter culture in which the
activity of propionic acid bacteria was low in comparison with the Danish analogue led to a weakly
expressed taste and aroma of cheeses made from mixed milk, as well as a violation of the pattern
(small eyes of irregular shape).

Conclusions:

The normalization of goat's milk with skimmed cow's milk in the production of semi-hard
cheeses like Maasdam in a combination of 75-80% goat's milk and 20-25% skimmed cow's milk,
respectively, has been substantiated. The organoleptic characteristics of the finished product depend
not so much on the composition of the normalized mixture as on the type of used combinations of
lactic acid starter cultures.
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Annomauus

MquO:)JZ@M@HWZbZ GIIUAIOM HA ¢yHKL]uu 6CeX OpcadHOB8 U cucmem. UuHK AenAemcs 6aAXHCHbIM
MUKPOITIEMEHMOM, KOMOpblil 6xooum 6 cocmas 6onee uem 40 ghepmenmos, 3anumaem emopoe me-
cmo cpedu MUKDPOITIEMEHRMOE NO MAcco8oll 00J1e 8 Yeloeeueckom opeanusme.

Mamepuanst, memoowvl, pe3yibmamot U 00CyHcOeHUSA

B oaunnon cmamve npedcmaeﬂeno Uccneoo8anue 803MOACHOCMU cma6wm3a14uu HAHOpAs3-
MEPHO20 oxcuoa YUHKA nOJzucaxaput)aMu MeMoOOM KEAHMOBO-XUMUYLECKO20 Modeﬂupoeaﬁuﬂ. Mo-
deﬂupoeaHue npoeodwzocz; co Cﬂedyromumu nonucaxapudﬂbmu cma6uﬂu3am0paMu: Majilbmo-
OeKCmpuH, azap-azap (a2aposa), Memuayeinono3a, SUOPOKCUIMUIYELTION03A, AMUIONEKMUH, XU-
mo3aH, cudajlypoHoedasd Kucjioma. ycmaHOSﬂeHO, umo JHepcusl MOJNEKYIAPHbIX CUucmem ((ZnO'
cma6uﬂu3amop» HAa I’lOpﬂ()Ok’ HUaSice, 4em IOHep2lusl OMmOoebHbIX nozmcaxapu()oe, umo ceudemeib-
cmeyem 00 dHepeemuiecKu 8bl200HOM 00PA308AHUU XUMUYECKOU C853U MedHCOY MONeKYI0U cmadu-
Jauzamopa u OKCUOOM YUHKA.

3aknwuenue

Ha ocnose NOJIYYEHHbIX OAHHBIX MOIICHO COENAMb 6bl800 O mom, 4¥mo nwzucaxapu()bz mozcym
npumeHamvcs 01 cmaduruzayuu Hanovacmuy ZnQO. B danvheliuiem niaHupyemcs noiyyums Jid-
bopamophvie 006pazyvl Hanouacmuy ZnO, cmadbuIU3UPOBAHHBIX NOIUCAXAPUOAMU, U UZYYUMb (DU-
SUKO-Xumuveckue, Meouxko-ouonocuieckue 0601201’1’1661, a makokce acpecamueHyro yCWlOlZ‘luGOCWZb u
cmabunvHocms npu paznom pH oamnvix 0bpasyos. Basxcno ommemumob, umo narnowacmuyvt ZnO,
cma6wzu3up06aHHble nwzucaxapudamu, MO2ym NPUMEHAMbCA 6 I’IUWEGOZZ NPpOMbIUTIEHHOCMU U
CeNbCKOM X035Ucmee 8 Kayecmee OONOJIHUMENbHO20 UCTMOYHUKA ICCEHYUANTIbHO20 MUKPOI1eMerRma
Zn.

KiaroudeBble ciioBa: OKCH I LIMHKA, IMoJIMCaxaprubl, KBAHTOBO-XUMHUYCCKOC MOACIUPOBAHUC,
HaHOYaCTHUIIbI

Abstract

Trace elements affect the functions of all organs and systems. Zinc is an important trace el-
ement, which is part of more than 40 enzymes, ranks second among trace elements by mass fraction
in the human body.
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Materials, methods, results and discussions

This article presents a study of the possibility of stabilization of nanoscale zinc oxide by pol-
ysaccharides by the method of quantum chemical modeling. The simulation was carried out with
the following polysaccharide stabilizers: maltodextrin, agar-agar (agarose), methylcellulose, hy-
droxyethylcellulose, amylopectin, chitosan, hyaluronic acid. It is established that the energy of mo-
lecular systems «ZnO-stabilizery is an order of magnitude lower than the energy of individual poly-
saccharides, which indicates the energetically favorable formation of a chemical bond between the
stabilizer molecule and zinc oxide.

Conclusion

Based on the data obtained, it can be concluded that polysaccharides can be used to stabi-
lize ZnO nanoparticles. In the future, it is planned to obtain laboratory samples of ZnO nanoparti-
cles stabilized with polysaccharides and to study the physico-chemical, biomedical properties, as
well as the aggregate stability and stability at different pH of these samples. It is important to note
that ZnO nanoparticles stabilized with polysaccharides can be used in the food industry and agri-
culture as an additional source of the essential trace element Zn.

Key words: zinc oxide, polysaccharides, computer quantum chemical modeling, nanoparti-
cles

Introduction

Zinc is an essential trace element that is part of more than 40 enzymes [1]. Also, zinc ranks
second among trace elements in terms of mass fraction in the human body [2]. It performs a number
of functions in the life of living organisms: it regulates the expression and activation of biological
molecules such as transcription factors, enzymes, adapters, channels and growth factors, as well as
their receptors. The human body contains on average 2-3 g of zinc, most of which is associated with
proteins [3]. It is known that the daily human need for zinc is 12-50 mg [4]. Deficiency or excessive
intake of zinc disrupts zinc homeostasis and affects growth, morphogenesis and immune response,
as well as endocrine and neurosensory functions [5].

At the moment, the production and study of nanosized zinc-containing materials is relevant
due to their low toxicity and high bioavailability [6,7]. Nanoscale ZnOis of particular interest due to
its unique characteristics that provide application in many fields of modern science, technology and
medicine as a functional material. This is due to the fact that nanomaterials based on zinc oxide
have optical, mechanical, semiconducting, ferroelectric, piezoelectric, and pyroelectric properties
[8-11]. Nanosized zinc oxide can act as an effective antibacterial agent against both gram-positive
and gram-negative bacteria [12-14]. This property finds application as a preservative against food-
borne pathogens in the production and processing of food products [15-17].

The study of polysaccharides is a promising direction in science due to their high applicability
in the food industry. Polysaccharides perform a number of functions that ensure the formation of
the structure and quality of food products [18]. Due to these properties, polysaccharide stabilizers
are widely used in the food industry [19, 20]. That is why the aim of this work is to study the possi-
bility of stabilizing zinc oxide nanoparticles by polysaccharides.

Experimental part

Quantum-chemical modeling of the stabilization nanoparticles ZnO polysaccharides conduct-
ed in the program QChem using molecular editor IQmol on data center equipment Schneider Elec-
tric FSAEI VO "North-Caucasus Federal University". Quantum-chemical calculations were per-
formed with the following parameters: Energy , method: HF , basis: 6-31 G, convergence - 4, force
field - Ghemical . The following compounds were used as polysaccharide stabilizers in this work:
maltodextrin, agar-agar (agarose), methylcellulose, hydroxyethylcellulose, amylopectin, chitosan,
and hyaluronic acid.
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Within the framework of quantum chemical calculations, the total energy of the molecular

complex ( E), the energy of the highest populated molecular orbital ( HOMO ) and the lowest free
molecular orbital (LUMO ) were determined [21]. The change in the total energy of the system
(A E) was calculated using formula 1:

AE=E, -E, (1)

Where E, - is the energy of the interaction model;
E,— is the energy of the model of the initial polymer.
The chemical hardness of the system (n) was determined by formula 2 [22]:

E -E
n= LUMO Homo (2)
2
Where E,,,— IS the energy of the lowest free molecular orbital;

E.omo — IS the energy of the highest inhabited molecular orbital.

Results and discussion
Quantum-chemical modeling was carried out to investigate the possibility of stabilizing na-

nosized zinc oxide by polysaccharides. For this, at the first stage, individual sections of polysaccha-
rides were modeled, at the second stage, the “ ZnO- stabilizer” system. To simplify the calculations,
we used one Zn O molecule . The energy advantage of the process was judged from the change in
the total energy of the system.

According to the literature data, the chemical rigidity of the system (7 ) is related to the sta-

bility of the molecular system. To characterize the chemical rigidity of the system, the highest
populated molecular orbital (HOMO ) and the lowest free molecular orbital ( LUMO ) are used [23,

24].
The results of quantum chemical modeling are presented in Table 1.
Table 1 - Results of computer quantum-chemical modeling

Stabilizer Interaction of ZnO with a stabi- | E, kcal /| AE, kcal /| HOMO, |[LUMO, |#5,eV
lizer mol mol eV eV

Malto dextrin - -1297,800
through the OH group -3140.336 1842,536 -0.262 0.097 0.180
C ,atoms
through OH group C ;atoms -3140.306 1842,506 -0.279 0.093 0.186
through the OH group C 44 -3140.302 1842,502 -0.277 0.078 0.178
the AtOM

Agar-agar -1,146,188

(agarose) through the OH group C ¢ of the | -2989.522 1843,334 -0.253 0.122 0.188

B-D-galactopyranose atom
through the OH group C , of the | -2989.534 1843,346 -0.285 0.085 0.185
B-D-galactopyranose atom
through the OH group C , of the | -2989.501 1843,313 -0.260 0.092 0.176
3,6-anhydrido-o-L-

galactopyranose atoms

Methyl -1419.115
cellulose through the OH group C ¢ of -3260,497 1841,382 -0.258 0.125 0.192
the AtOM
through the OH group -3260,173 1841,058 -0.257 0.059 0.158
C ,atoms
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through OH group C ;atoms -3260.501 1841,386 -0.263 0.106 0.185

Hydroxy -2528.405

ethylcellulose  ["through OH group C ;atoms -4210,149 | 1681744 | -0.297 0.089 0.193
through the OH group -4210,141 1681,736 -0.286 0.074 0.180
C ,atoms
through the OH group C 44 -4,210,114 | 1681,709 -0.296 0.069 0.183
the atOM

Amylopectine -2519.238
through the OH group C ¢’ of -4354,270 1835,032 -0.269 0.096 0.183
the atom
through the OH group C 3’ of -4354,026 1834,788 -0.268 0.064 0.166
the atom
through the OH group C ,’ of -4354,299 1835,061 -0.254 0.100 0.177
the atom
through OH group C ;atoms -4354.336 1835,098 -0.257 0.093 0.175
through the OH group -4354.348 1835,110 -0.257 0.088 0.173
C ,atoms
through the OH group C 44 -4354.339 1835,101 -0.288 0.068 0.178
the atOM

through OH group C gatoms -4354.334 1835,096 -0.288 0.144 0.216
through OH group C ; atoms -4354.343 1835,105 -0.274 0.089 0.182

through the OH group -4354.377 1835,139 -0.249 0.119 0.184
C ;gatoms

through the OH group -4354.354 1835,116 -0.265 0.084 0.175
C ;satoms

through the OH group -4354.369 1835,131 -0.300 0.064 0.182
C ,atoms

Chitosan -1258,081

through the OH group C ¢ o -3025,847 1767,766 -0.271 0.086 0.179
the &tOM

through OH group C ;atoms -3025,846 1767,765 -0.276 0.089 0.183
through NH , group C , atoms -3026,829 1768,748 -0.124 0.064 0.094

Hyaluronic acid -1420,720
via the COOH group of D- -3271.013 1850,293 -0.311 0.085 0.198
glucuronic acid
through the OH group -3271,036 1850,316 -0.317 0.057 0.187

C zatoms of D-glucuronic acid
through the OH group C , of the | -3271.042 1850,322 -0.286 0.096 0.191
D-glucuronic acid atom
through the OH group -3271,023 1850,303 -0.302 0.085 0.194
C ,atoms of DN-

acetylglucosamine
through the OH group C ¢ of the | -3271,057 1850,337 -0.258 0.113 0.186
DN-acetylglucosamine atom

through the NH group of -3271.645 1850,925 -0.276 0.073 0.175
DN-acetylglucosamine
via O -3272,159 1851,439 -0.300 0.058 0.179

DN-acetylglucosamine

When analyzing the data, it was found that the energy of molecular systems " ZnO- stabilizer"”
is an order of magnitude lower than the energy of individual polysaccharides. This fact testifies to
the energetically favorable formation of a chemical bond between the stabilizer molecule and zinc
oxide. It is important to note that the greatest change in the total energy of the system (A E ) is ob-
served in the case of the formation of the molecular system ™ ZnO- hyaluronic acid”, the change in
energy of which was =~ 1850 kcal / mol.

It was found that the chemical rigidity of the system in all considered systems is in the range
from 0.158 to 0.216 eV. The minimum value of # in the molecular system " ZnO- methylcellulose",
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where the interaction proceeds through the OH group C ; of the methylcellulose atom, the maxi-
mum value in the molecular system " ZnO- amylopectin”, where the interaction proceeds through
the OH group C g of the amylopectin atom.

Figures 1 - 7 show energetically favorable models of molecular systems " ZnO- stabilizer".

ek il i

Figure 1 - Energetically favorable model of the ZnO- maltodextrin molecular system : a - interaction model, b
-HOMO, ¢ - LUMO

¢ ¥
¢ ¢ = ¢
a b c

Figure 2 - Energetically favorable model of the molecular system ZnO -agar-agar (agarose): a - interaction
model, b - HOMO, ¢ - LUMO

) :;., °b ) |

a

Figure 3 - Energetically favorable model of the ZnO- methylcellulose molecular system : a - interaction mod-
el,b-HOMO, ¢ - LUMO
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st

Figure 4 - Energetically favorable molecular system ZnO - hydroxyethyl cellulose: a - interaction model, b -
HOMO, ¢ - LUMO
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Figure 5 - Energetically favorable model of the ZnO- amylopectin molecular system : a - interaction model, b
-HOMO, ¢ - LUMO
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Figure 6 - Energetically favorable model of the ZnO- chitosan molecular system : a - interaction model, b -
HOMO, ¢ - LUMO

4%

Figure 7 - Energetically favorable model of the molecular system ZnO- hyaluronic acid: a - interaction mod-
el,b-HOMO, ¢ - LUMO
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Conclusion

Based on the data obtained, it can be concluded that polysaccharides can be used to stabi-
lize ZnO nanoparticles . In  the future, it is planned to obtain laboratory samples
of ZnO nanoparticles stabilized by polysaccharides, and to study the physicochemical, medico-
biological properties, as well as aggregate stability and stability at different pH of these samples. It
IS important to note that ZnO nanoparticles stabilized by polysaccharides can be used in the food
industry and agriculture as an additional source of the essential trace element Zn .
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VARIATION OF THERMOPHYSICAL
CHARACTERISTICS OF SMOKED
CRUSHED LAMB TRANSPOND FAT AND
HEAT EXCHANGE PARAMETERS
DURING THE PROCEDURE OF
DEHYDRATION OF GRANULES WITH
PROTECTIVE FILM

L @reoy BO I PO3HEHCKUTL 20CY0aPCMEEHHbLIL HePMAHOU MEXHUYECKUI YHUGEPCUMEem UMEHU aKade-

muka M JI. Munnuonwyuxoea» / FSBEI HE Grozny state oil technical University named after academician M. D.
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2 @res0y BO «Acmpaxanckuii 2ocyoapcmeennstit mexnuueckuii ynusepcumemy/ FSBEI HE «Astrakhan

State Technical University»,e-mail: albert909@yandex.ru

Annomauusn

B nocneonue 200w 603poc unmepec ucciedosamerneii Kk 9KCmMpyOUpPOBAHHbIM NPOOYKMAM C
Pazeumotl cmpyKkmypou, NOJLYYeHHbIM Ha 0a3e ChlPbs HCUBOMHO2O NPOUCXONCOEHUS, 8 NEPEYI0 OUe-
peob, KaK K UCMOYHUKY 8bICOKOKAYECMBEHHBIX JHCUPOB, A MAKIHCe KAK OCHO8e NPOOYKMO8 eueOHO-
NPOGUIAKMULECKO20 NUMAHUS PA3TUYHBIX MeXHOoLo2udeckux opm. OOHUM U3 NepcneKmueHblX
HanpasieHull 8 Mot 001acmu AGIAeMcs pacliuperue accopmumerHma npooyKmos ¢ pa3eumotl
CMPYKMYPOU, nymem UMeHeHUs Uux 6Kyca u apomama HamypaibHblM ObIMHbIM KONYEHUeM, 4mo
obecneuugaem yseauyeHue CpoKo8 Ux XpaHeHus

Mamepuanwst, memoowvl, pe3yibmanmul U 00CysHcOeHUA

B 0annoii cmamve paccmompeno ucciedosanue, 8 mom ucie u IKCnepuMeHmatbHoe, men-
NOPU3UYECKUX XAPAKMEPUCMUK KONYEHO20 USMENbYEHHO20 0apanbe2o KYpOIUHO20 JHCUpa u men-
JIOOOMEHHBIX napamempos npu npoyeoype 00e380M4CUBAHUL SPAHYI C 3auumHuol nienxou. Ilony-
yeHHble c8edeHUsl He0OX00UMbL, M.K. PEKOMEHOYeMblll a8mopamu nooxXo0 K NOJAY4eHUi0 KONYeHbIX
2Pamyn u3 KypouHO20 cald OONOIHUMENbHO BKIIOYAEm ONepayul no HAHeCeHulo 3auumHo2o no-
KPbIMUs HA HUX, A MAaKice e20 CYWKY 0/ QOPMUPOBAHUSA NOBEPXHOCHO20 CbEO0OHO020 YNAKOBOU-
HO20 C0s, Ymo cnocobcmeyem bonee OIUMenrbHOMY XpAHeHUI0 KoHeuHo2o npooykma. Cucmema-
mu3ayus 00CMOUHCME U HEeOOCAMKO8 U3BECHbIX MEXHONO02UL KONYEHO20 KYpOIoUHO20 cald, d
Makoice usyyeHue U aHauu3 KOMIIEKCa e20 YelesvblX Xapakmepucmuk no3601um He mMoabKo CKOM-
NOHO8AMb PAYUOHANLHBIU MEXHOI02UYECKUL NOMOK NPOU3B00CMEA OAHHO20 NPOOYKMA, HO U Onpe-
Odenums payuoHAbHble pPedlCUMHble napamempvl pearusayuu e2o cmaouil. IIpedcmasnennas
cmamove uHgopmayus 0 menioPu3UYecKUx XapaKkmepucmuk KONUeHo20 UsMenb4eHHo20 6apaHbe2o
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KYPOIUHO20 JHcupa U menjioo0OMeHHbIX napamempos npu npoyeoype 00e36804CUBAHUSL ePAHYIL C 3d-
WUMHOU NJIEHKOU aKmyalbHa, M.K. 8 HAcmosuee 8pemMs 603poC UHmepec uccieoosamenei K IKc-
MPYOUpOBAHHLIM NPOOYKMAM C PA36UMOLL CIMPYKMYPOU, NOJIYYEHHbIM HA OA3e CbiPbsl HCUBOMHO2O
NPOUCXOICOCHUS], 8 NEeP8yI0 0Yepedb, KAK K UCMOYHUK)Y BbICOKOKAYECBEHHbIX JCUPO8, a MAKice
KaK OoCHoBe NPOOYKMO8 J1eYyeOHO-NPOPUIAKMULECKO20 NUMAHUS DA3TUYHBIX MEXHOI02UYEeCKUX
dopm.

3akniouenue

B pesynemame npogedennvix aeémopamu ucciedo8anull IKCNEPUMEHMANbHO ONPeOeleHo U
mamemamuyecku ONUCAHO 8APbUPOBAHUE YOEbHOU MENI0eMKOCIU, KOIDDuyuenmos menionpo-
800HOCMU, MEMNEPAmypoOnpPoO8OOHOCMU KONYEH020 USMENbYEHHO20 Oapanbe2o KypOUHO20 HCUpa
U Menio0OMEHHbIX NaApamMempos npu npoyeoype 00e360HCUBAHUSA SPAHYIL C 3AUWUMHOU NIEHKOU 8
PAMKAx mexHoi02u4ecKux 02paHude ull npoyecca.

KarwueBbie ciaoBa: bapanuid KypAlOuHbIA KUpP, TPAHYJIMPOBAHUE, 3AIUTHOE MOKPBITHE,
00€3BOKMBAaHHUE, TEIIOEMKOCTb, TEIUIONPOBOAHOCTh, TEMIIEPATYpPOIIPOBOAHOCTh, KO3(duiueHt
TEIUIOOTAAYH.

Abstract

In recent years, the interest of researchers in extruded products with a developed structure
obtained on the basis of raw materials of animal origin has increased, primarily as a source of
high-quality fats, as well as as the basis of therapeutic and preventive nutrition products of various
technological forms. One of the promising directions in this area is to expand the range of products
with a developed structure by changing their taste and aroma with natural smoky smoking, which
ensures an increase in their shelf life

Materials, methods, results and discussions

This article discusses a study, including an experimental one, of the thermophysical charac-
teristics of smoked chopped lamb fat tail fat and heat exchange parameters during the procedure
for dehydration of granules with a protective film. The information obtained is necessary because
The approach recommended by the authors to obtain smoked pellets from fat tail fat additionally
includes the operations of applying a protective coating to them, as well as drying it to form a sur-
face edible packaging layer, which contributes to a longer storage of the final product. Systematiza-
tion of the advantages and disadvantages of the known technologies of smoked fat tail fat, as well
as the study and analysis of the complex of its target characteristics will allow not only to compose
a rational technological flow of the production of this product, but also to determine the rational
operating parameters of the implementation of its stages. The information presented in the article
on the thermophysical characteristics of smoked chopped lamb fat tail fat and heat exchange pa-
rameters during the procedure for dehydration of granules with a protective film is relevant, be-
cause At present, the interest of researchers in extruded products with a developed structure, ob-
tained on the basis of raw materials of animal origin, has increased, first of all, as a source of high-
quality fats, as well as as a basis for products of therapeutic and prophylactic nutrition of various
technological forms.

Conclusion

As a result of the studies carried out by the authors, the variation of the specific heat capaci-
ty, thermal conductivity coefficients, thermal diffusivity of smoked chopped lamb fat and heat ex-
change parameters during the procedure for dehydration of granules with a protective film within
the framework of the technological limitations of the process was experimentally determined and
mathematically described.

Key words: lamb fat tail fat, granulation, protective coating, dehydration, heat capacity,
thermal conductivity, thermal diffusivity, heat transfer coefficient.
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BBenenue

B nocneanue roasl BO3pOC MHTEPEC MCCIEAOBATENEH K 3KCTPYIMPOBAHHBIM IMPOJIYKTaM C
Pa3BUTOI CTPYKTYpOM, MOJIyYEHHBIM Ha 0a3e ChIpbs )KUBOTHOTO MPOUCXOXKIACHHUS, B MIEPBYIO OUe-
penb, Kak K MCTOYHHUKY BBICOKOKAUECTBEHHBIX XHPOB, a TAaKXKEe KAaK OCHOBE MPOAYKTOB JICUeOHO-
NpoQUIAKTUYECKOTO0 MUTAHMS Pa3IMYHBIX TexHoJorudeckux ¢opM. OIHUM M3 MEPCHEKTHUBHBIX
HaNpaBJICHUH B 3TOW 00JAaCTH SABJISETCS PaCUIMPEHHE aCCOPTUMEHTA IPOIYKTOB C Pa3BUTON CTPYK-
TYpOii, MyTeM M3MEHEHUS MX BKyca U apoMaTa HaTypajJbHbIM JIBIMHBIM KOITYEHHEM, YTO OOECIeUH-
BaeT yBEJIMYEHHUE CPOKOB uUX xpaHeHus [1].Cucremarusanus JOCTOMHCTB M HEJOCTATKOB M3BECT-
HBIX TEXHOJOTMI KOMYEHOI0 KypIIOYHOIO Calla, a TAK)KE U3YYCHHE U aHAJIM3 KOMILIEKCA €ro Iele-
BBIX XapaKTEPUCTUK M TEIJIOTEXHUYECKHUX [apaMeTPOB IPOLEAYypbl 00€3BOKMBAHUS PaHyIl C 3a-
LIUTHBIM OKPBITUEM ITO3BOJIUT HE TOJIBKO CKOMIIOHOBATh PAllMOHAIbHBIN TEXHOJIOTUYECKUN ITOTOK
IIPOM3BOJICTBA JAHHOI'O IPOJYKTA, HO U OIPENEIUTh palllOHAJIbHBIE PEXKUMHbBIE TAPaMETPhbl peasu-
3allM €ro CTaJuM.

Onwupasich Ha MPeIBAPUTEIHHOE MMOCTAHOBOYHOE TECTUPOBAHUE OTICIBHBIX CTaJWMU, ObLIa
PEKOMEH/I0BaHa pallMOHaIbHasi KOMIIOHOBKA TEXHOJOTMYECKOI0 MOTOKA MPOU3BOJICTBA IPaHyIUPO-
BaHHOM KOIMYEHOW MPOJYKIIMH U3 KYpPAIOUHOTI'O calla, CXeMa KOTOPOro Mpe/icTaBiIeHa Ha pUCYHKE 1.

ITPHMEM CBIPbA

|

OTEPAKOBAHHOE CBIPLE

OXJIAK/EHHE
1 TIOBAPEHHAA COJb
H3MELYEHUE —
MOJCYIIMBAHUE U IPOBIEHUE
\ /
I0COT
-

IIPECHAJS BOOA . IMPOMBIBAHIE .| OYHCTKA M CBPOC

cm{qmm /

WITMIIHER BJIATH

KO THJIEHBIA JbIM

©OPMOBAHHE IIITPAHT A
\ /

[ XOJIOTTHOE KOITYEHHE }_ﬂ_— OXJIACKIEHUE

|

[ TPAHV/IMPOBAHHE ]

—
TTOBEPXHOCTHAJS OBPABOTKA FALTMTHBIM
BHOMATEPHAJIOM

!

POPMIMPOBAHIE HA ITOBEPXHOCTH
T'PAHYIIBI SALL[}IFHOﬁ ITIJIEHKH ITYTEM
OBE3BOFIBAHIMA BHOMATEPHATLA

[ OXJLAKTEHHE I"PAF_I‘-IY///’JI}

[ VIIAKOBBIBAHUE }

Pucynok 1. Payuonanvhasa KOMROHOGKA MEXHON0ZUYECKO20 NOMOKA NPOU3E00CMEA SPDAHYIUPOSAHHOI KON~
4eHoll nPOOYKYUU U3 KypolouHOo20 cana

VYuuTeiBas, 4TO B MpeyiaraéMod TEXHOJOTHH IPETyCMOTPEHBI ONEpaluyd MOBEPXHOCTHOMN
00pabOTKH IpaHyIl 3alIUTHBIM OKPBITHEM U UX JAlbHEHIIero 00e3B0KMBAHUE, TO JJIS OLIEHKU KH-
HETUKU U 3()PEKTUBHOCTH ITUX MPOIECCOB OYEBUIHA HEOOXOIUMOCTh U3YUYCHUS U aHAJIU3 BapbHU-
pPOBaHUS TEIUIO(PU3MUECKUX XaPAKTEPUCTHK KOIMYEHOTO H3MENbYCHHOTO OapaHbero KypIIO4YHOTO
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KHUPa U TOKPBITHS, KOTOPbIE JIJIs1 IOCIEIHEr0 ObLIN ONpeAeICHbI B MPEABIAYIINX UCCIEIOBAaHUIX, U
TEIIO0OMEHHBIX ITapaMeTPOB MPH MPOoLEAYpe 00€3BOKUBAHUS TPAHYJI C 3AIIUTHOM MJICHKOH.

Ieau u 3agaun

Lenbto uccnenoBanus SBISETCS SKCIEPUMEHTAIBHOE ONPEJCICHUE BapbUpPOBAaHUS YAEIb-
HOM TeII0eMKOCTH, KOA(P(UINEHTOB TEIIONPOBOJHOCTH, TEMIEPATypPONPOBOAHOCTH KOMYEHOTO
M3MEJIBUYCHHOTO OapaHbero KypAIOYHOTO JKMpa M TEIJIOOOMEHHBIX MapamMeTpoB IMPH MpoIexype
00€e3BOKUBAHUS T'PaHYJI C 3aIIUTHON MJICHKOM.

O0beKThI U METO/AbI UCCJIET0BAHUS

OOBEKTOM HCCIeOBaHUS SIBUIICS OapaHUil KypIFOUHBIN KU, KOTOPBIN MO CBOEH cOanaHCH-
POBAHHOCTHU IPEBOCXOAUT IPYIHe BHUJBI )KUBOTHBIX KHUPOB [2]. KypArok — 3TO MOAKOKHBIE OTJIO-
KEHHS Jkupa B 00JaCTH KpecTua, crnenu(uuHble isi HEKOTOPBIX BHJIOB OBEll, KOTOPHIX TPaaUllH-
OHHO BBIBOJAT B UeueHCKo pecrybimke, Y30ekucrane, AzepOaiimkane n Kazaxcrane. Kypmaou-
HBIH JKUP BBITIOJIHSET TaKyIO ke POJib, Kak ropd y BepOiIroga, OH COACPKHUT HauOOIbIIee KOIHue-
CTBO INUTATENbHBIX BEIIECTB. JKMBOTHOE MOXET BOCHOJIb30BaThCS 3allacOM B HEOJIAronpUsTHBIX
MOTO/IHBIX YCIOBUSX, IPH OTCYTCTBUU KOpMa. MakCUMAaJIbHO 3Ta YacTh TYIIU MOKET BBIPACTH 10
30 xr, COCTOHT U3 2 MOJIOBUH, COSAUHEHHEIX IT03BOHOYHOMN KOCTBIO.

Baxxnas Teruiodusnueckas XapakTepUCTHKa OOBbEKTa HMCCIEAOBaHUs, Takas Kak yaelbHas
TEIUIOEMKOCTB, SIBIsICTCS (PYHKIIMEH TeMIepaTyphl H 00J1aaeT psaaoM 0COOCHHOCTEH B oOmactu (ha-
30BBIX MEpPexX0A0B. BiusHueM naBieHus Ha TEMJIOEMKOCTb CTaparoTCs MpeHeOpeys, MPOBOIS €€ 13-
MEpEeHUs MPH HOPMAJIbHOM aTMOC()EpPHOM JaBJICHWH, UCIIONB3Ys, KaK MPAaBHIIO, KAIOPUMETPHUE-
CKHE€ METOJbl (KOCBEHHBIE METOJIbl): METOJ] CMEIIEHUS, aluabaTHOTO Kajopumerpa, nuddepeHiu-
QJIbHOTO KaJIOPUMETPA, METO MUKPOKAJIOPUMETPA PETYISIPHOIO PEKUMA U METOJ] CPAaBHEHUSI.

[Tockonpky MeTOJ aaMadaTHYEeCKOro KallOpUMETpPa, MO3BOJISIIOIIMKA TOCTUYL HanOONbIIeH
TOYHOCTH pe3yJbTaTa, HEMPUEMIIEM ISl TUIIEBBIX MPOAYKTOB [3], BO3ZHHMKIA HEOOXOAUMOCTh HC-
M0JIb30BaTh B MPOBEJECHUH HKCIIEPUMEHTA KAJTOPUMETPUUECKUI METO/I, YIOBIETBOPSAIOMINI UMEHHO
MUIIEBBIM NMPOAYKTaM [4]. B 0CHOBY MCIOJIb3yeMOro METO/1a TIOJIOKEHO OIpPEeICHHE TOCTOSTHHON
KaJIOPUMETPA, YUYUTHIBAIOLIEH MOTEPU BBOJAMMON TEIUIOBOM HEPTUU C BBICOKOW TOUHOCTBIO, a TaK-
K€ CO3/IaHN€ BBHICOKOUYBCTBUTEIBHOM MU3MEPUTEIBHONW CXEMbI, MO3BOJISIOMIEN HAEKHO U3MEPATH
Hebombime (mopsiaka 2°K) usmeHeHus Temmnepatypsl oOpasia. MeTos Mo3BOJsSEeT B TEUECHUE He-
CKOJIbKMX MUHYT MOJYYUTh pe3yibTarT.

OKCIepUMEHTalbHasl YCTAHOBKA, PEAIM3YIOIasi JaHHbII METOJ U NpEJCTaBICHHAs Ha pU-
CYHKE 2, COCTOUT U3 JIByX 4acTel — TeIJIOBOM M M3MepuTesbHOH. TensoBast yacTh MpencTaBisieT
co00# TEMIOM30IMPOBAHHBINA COCYl (TEpPMOC), B KOTOPBII IOMeEIaeTcs HccaeyeMblid oOpasel], u3-
MEpUTEIbHAS YacTh COCTOUT U3 JIBYX €€ COCTAaBJISIIOIIEH — CXeMbI TUTaHUS U U3MEPEHUS HaIlpshKe-
HUS ¥ TOKA B HarpeBarese, a TAKXKe CXEMbl U3MEPEHUSI TEMIIEPATYPhl U €€ PEruCTPalli BO BpeMe-
HU.

Pucynok 2. IxchepumenmanvHas yCmaHo6Ka 0141 ONPeOeeHus menioemKocmu
RUWEEHIX MAMEPUANOE
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[TpuHIMNManbHAs cXeMa ONBITHON YCTAaHOBKU Ul ONPEACICHUs YAEIbHON TEeII0EMKOCTH
MUIIEBBIX MPOAYKTOB NpPUBEICHA HAa pUCYHKe 3, rne: 1 — mccnemyeMblil marepuai; 2 — AUCIUIeH
TEPMOJIaTUMKA; 3 — KPBIIIKA KAJIOPUMETPA; 4 — BOJBTMETP; S — aMIepMeTp;6 — UICTOUHUK MTUTaHUS;
7 — xamopumetp (TepMmoc); 8 — aneKTpoHarpeBareib, 9 — TEIIOW3ONALMOHHBINA MaTtepuan; 10 —
tepmonapsl; 11 — OBM.

11 1 3
r_
T
.
] 6
7
10 |
9|

8

Pucyum( 3.Hpunuunuaﬂbuaﬂ cxema OnblmHoiul ycmaHnoeKu ons 0npe0eﬂemm menjioemMKocmu nunieeoblx
mamepuaios

Kak u3BecTHO, yaenbHas TeIIIOEMKOCTh ONPEAeIseTcs Mo hopMyIie:
C, = =22 ([oc/xe- K), @)

Mygp-AT
rae C,— ynenpHas TerminoéMkocTs, JIx/(kr-°K); @,,,,— monesHoe KoIu4ecTBO BBEAEHHON B HCCIEAY-
eMblii 0Opasen TemnoBoi sHepruu, JIx; M,z— Macca obpasua, kr; AT— n3mMeHeHHe TeMIepaTypbl
obpa3sia, °K.

W3 popmynsl 1 BUIHO, KaKue BEIMYMHBI HEOOXOIUMO U3MEPSATh, MPU ITOM KOJHUYECTBO
TEIUIOTHI, BBOAMMOMN B 00pa3ell ¢ MOMOIIBI0 NIEKTPUIECKOr0 HarpeBaTens, onpeaensercs no ¢op-
Myiie 3akoHa Jkoyia-JIenna:

Quoz = U - I - At (1), 2)
rae U— nampsbkeHue Ha HarpeBatesie oOpasia, B; I— Tok yepe3 HarpeBarenb, A; AT— 0Tpe30k Bpe-
MEHH, B TEYEHHE KOTOPOTO MPOMyCcKaeTcs TOK Yepe3 HarpeBaTelb, C.

U3 dpopmyn (1, 2) BUIHO, UTO Ui ONpEAETCHUS yIeIbHONU TeTIOEMKOCTH KYPAIOUYHOTO Ma-
Tepuala HaJo TOYHO U3MEPATh HAIMPsHKEHHE Ha HarpeBarene o0pasiia, TOK Yyepe3 HEro, Bpems mpo-
MMyCKaHUS TOKa, Maccy o0pasia W U3MEHEHUE €r0 TEMIIEPATypPhl OT BBIICIHBIICHCS TETUIOTHL. [Ipu
3TOM OY€Hb BaKHO, YTOOBI MOTEPU TEIUIOTHI OBLTH MUHUMAIBLHBIMH. Mccaenyembpie 00pa3iibl Mulle-
BOH MPOJYKIIMU UMEIOT U3BECTHYIO CIIeNU(DHUKY, HE TTO3BOJISIONIYIO 3aKITI0YaTh UX B TePMETHYHBIC
€MKOCTH a, CJIeIOBAaTeNbHO, MPUMEHATh aInadaTHYeCcKre KaIOPUMETPHI, 00IaJatolie HauBbICIIEH
TOYHOCTHIO. B HamreM cirygae He0OX0IUMO 10 BO3MOYKHOCTH CBECTH BCE TEIJIOBBIE MOTEPH K MU-
HUMYMY, He Tipu0eras K co3JJaHuI0 aanabaTHIeCKUX YCIOBUM, HO CO3aB XOPOIIYIO TEIUIOBYIO U30-
nsmuio Uit oOpasia, B CBSI3U € 4eM OblIa OlpenaelieHa KOHCTaHTa Kajopumerpak mocpenctBom
MIPOBEJICHUS PsIJIa TPEIBAPUTEIBHBIX SKCIICPUMEHTOB.

OCHOBHBIMH 33JJa4aMU OTIPEEIICHUS PEKUMOB CYIIKH OMOpa3araéMoro MOKpPHITHS, HaHe-
CEHHOT'0 Ha KYpJAIOUHYIO FPaHylly, U pa3MepOB CYIIUIbHBIX KaMep SIBISIFOTCS] pacyeT COOTHOIIEHHM
pacxomoB MaTepuala M CYIIMJILHOTO areHTa MpU OMPEACTICHHBIX COCTOSIHHSX €ro CJOS: TIOTHBIM,
B3BEIICHHBIN U Jp. [5, 6]. OCHOBHBIMH YpaBHEHUSIMHU, WCIOJIb3YEMBbIMU ISl pacyeTa, SIBJISIIOTCS
ypaBHEHUS MaTEPUAIHLHOTO U YHEPTETHUECKOTO OanaHca, KWHETUKN U PAaBHOBECHSI, BRITCKAIOIIUE U3
TpexX MPUHLMIOB TepMoauHamuku [7, 8, 9, 10, 11, 12].

B 5TH ypaBHEHHUS BXOAAT KMHETHYECKHE KOO(DDHUIIMEHTHI TEMIO00MEHA & 1 MaccooOMeHa 5,

118 Bbinyck Ne3, 2021



COBPEMEHHAA HAYKA W MUHHOBALUMUMU

0€3 KOTOPBIX HEBO3MOXKHO OIPE/IEIUTh YMCICHHbIE 3HAUEHUS MEPeHOCca IHEPIUH U MacChl B IPO-
[[eCCe HarpeBaHUs, OXJIKICHHUS U 00€3BOKMBAaHUS O0BEKTa HMcclenoBaHus. HecMoTps Ha 3HAYM-
TEJIbHOE KOJUYECTBO MCCIEIOBAHUM y HAac U 3a pyOeXoM, 3TOT BOIIPOC OJAHO3HAYHO JI0 CUX TOp HE
pemren [8, 10, 12, 13, 14]. Kak u3BecTHO, HAUMCHbBININE 3HAYCHUS KOAIPPUIUCHTHI TEIIOOTAaYN
HMEIOT MECTO MpH OXJAXIACHUH W HarpeBanuu razamu: a« = 10..50 BT/(MZ‘K), 3aTeM BOJIOU
(xkupkoctsimu) — @ = 200...10000. 3To cBUACTENBCTBYET O TOM, 4YTO HamMmeHee 3((HEKTUBHBIM
SIBJIICTCSL HATPEBAHHUE BO3AYXOM (Ta3aMH), YTO KMEET MECTO B JIAHHOM UCCJICIOBAaHHH, M 3TO HEOO-
XOJUMO YUUTHIBATh NPU HUCCIEAOBAHNUU MTPOLIECCOB HArPeBa U CYIIKU 3alIUTHOTO MOJIUMEpa.
TemooOMeH Tpy IBH)KEHUU TETUIOHOCUTEIS Yepe3 CIION MPOAYKTa U PEIIETKY TPAHCIIOPTE-
pa SABIISETCS CIOKHBIM MPOLIECCOM, 3aBUCAIINM OT (JOPMBI U pa3Mepa BbICYIIMBAEMOT0 MaTepuana
(KOH(UTYpAIIUU AIEMEHTOB PEHIETKH), MOPO3HOCTU CJIOS, (PU3HMUECKUX CBOWCTB TEIIOHOCHTETIS,
TEMIIEpPaTyp TEIUIOHOCUTENS M mep(OpUpPOBAHHON MOUIOKKU U T.1. B cBs3u ¢ aTHM, /U1 pacuera
TEIUIOOTIa4YM & B CTAIIMOHAPHBIX YCIOBUSX IPHU JIBIKCHUU raza 4epe3 HEMOBIKHBINA CIIOH mare-
puaia ¢ Majoil TEmIonpoBOAHOCTLI0 B uHTepBaie A = 0,13 ... 1,7B1/(Mm'K) Ha ocHoBe 06paboTKH
OMBITHBIX JAHHBIX PA3MYHBIX HCCienoBareneit [7, 8] mpemiaraercs Cleayroliee dMIUPUIECKOE

YpaBHCHHE:
Nu = 0.123Re*%, (3)

(I, — PKBHBaJIEHTHBII JMaMETP BBHICYIIMBAEMOTO Marepuana; 4., — KodpQuimeHT Tem-

1
Eiy

A

roe Nu =

pvl,

JIONPOBOHOCTH TEIUIOHOCUTENS ); Re = (v — MaccoBasi CKOPOCTb TEILIOHOCUTEIIS; L., - KOA(]-

(GUIMEHT TMHAMMYECKON BA3KOCTH TEIUIOHOCUTEIIS).
CooTHomenne 3, MOXKHO MPEACTABUTh B BHJE, KOTOPOE MO3BOJISET PACCUUTHIBATD KO-
LUEHT TEIJI00TJauu, IPU BapbUPOBAHUM CKOPOCTH CYLIMJIBHOIO areHTa M BbIOOpa ero temmepary-
PBI, HAIIpAMeED:
—017 { 2 \*®® _aes
@ = 0,123,177 (&) v, (@)

Ha
ISl KOTOPOTO 3HAYEHHMS TEIIO(PU3NUECKUX BETUYUH A, 0 U [, IJI8 TEIIOHOCHTENS (BO3IyX) U3-
BeCTHHI [15], a SKBMBaJIEHTHBINM pasMmep [, BHIOUpAeTCs B 3aBUCHMMOCTH OT TabapUTOB IOJIy4aeMOii
IpaHyJbl.
Pe3yabTaTsl Hec/ie0BAaHUSA U UX 00CYK/IeHUE
KoncranTa xanopumerpa K Oblia onpeseneHa MOCPEACTBOM MPOBENEHUS psAja MpeaBapu-
TEJBHBIX SKCIIEPIMEHTOB, PE3YJIbTaThl KOTOPBIX MPEICTaBIEHBI B Ta0mmme 1.

Tabnuma 1 —/]aHHbIE S5KCIIEPUMEHTOB 110 OMIPEACIICHUIO KOHCTAHThI KAJIOPUMETPA.

T — Hampsoxerne, | Cua Toka, Macca. Kr H3menenne tem- Bpewms Ha TennoemMKoCTb,
B A ’ neparypsl, K Harpes, ¢ JLx/(xr-K)

1 0,01483 2,0 25,8 3545
2 0,01392 2,2 26,9 3579
3 11,986 0,34 0,01411 2,1 26,2 3556
4 0,01387 2,1 25,3 3539
5 0,01482 2,0 25,7 3534

CpenHee 3HaYCHUE 3554

B urore xoHcTaHTa Kamopumerpa K,npu M3BECTHOW yAETbHOW TEIUIOEMKOCTH BOJBI KOM-

. Condss
HATHOH Temmeparypsbl, Oyaer paBHa:K = SL‘““ =1,18.
BNEH
Takum o0pazom, KoHe4YHasi (opMyIia Al ONpPEACTICHUS YICTbHON TEIIOEMKOCTH JUCIIEp-

TUPOBAHHOTO KYPIOYHOTO cajia, MPOIICIIETO dTall KOMYEHUs, OyJIeT UMETh CICTYIOINNA BHI:
o o= Uiar @)
M MygaT

rae K = 1,18 — xoHCTaHTa KaJOpUMeTpa.
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Pe3ynbTarhl 3KCIEpUMEHTOB 10 ONPEAENICHUIO BEJIMUMHBI YACIbHOMN TEJI0EMKOCTH 00BEKTa
MCCIICIOBAaHMSI ITPECTABICHBI B TAOIUIE 2.
Tabnuia 2 — JlaHHble S5KCIEPUMEHTOB I10 ONPEAETICHUIO TEIIOEMKOCTH 00BEKTa UCCIICOBAHHUS.

DKCTICpHMEHT Hanpsoxenne, | Cuna Toka, Macca. Kt H3meHeHne Tem- Bpewms Ha TemmoeMKoOCTb,
B A ’ nepatypsl, K HaTpes, ¢ Jox/(xr-K)

1 0,01375 2,0 25,2 4458
2 0,01354 2,1 26,1 4465
3 11,986 0,344 0,01282 2,2 25,8 4451
4 0,01360 2,0 24,9 4454
5 0,01334 2,1 25,7 4463

CpenHee 3HaUCHHE 4458

B pesynbrate NpoOBEACHHBIX SKCHEPUMEHTOB IMOCPEICTBOM HCIOJIb30BAHUS MPOrPAMMBbI
«ThermoChart» Obla TIOTydeHa KpUBasi 3aBUCUMOCTH TEMITEPAaTyphl 30H/a, OBICTPO TOMEIEHHOTO
B UCCIIEIYEMYIO Cpely, OT BpeMeHH (puc. 4).

Ccrra— oo = 3 - W W

L o Mopr: COM1 [ ®ahe 5 Hacrpotwa [ Tabmma E5 Permcrpousn
]

T

L
WS 0oiss

D005 08010 Of015 000 08035 £ G030 0813 0MA0  BOidS

I~ Hacwpodea oceid. &

e — et e

Pucynox 4. ®omozpagus cpaghuxa uzmenenus memnepamypuol 30H0a Om 6pemenu, ROJIY4EeHH020 ROCPeo-

cmeom npozpammul « ThermoChart)

3arem, MCIIONIB3Ysl JaHHbIe IrpaduKka U3MEHEHHUs TeMIIepaTyphl 30HAAa OT BPEMEHH U mepe-
cyera TeMIIEpPAaTypHbIX 3HAUEHUI B O€3pa3MepHbIil BUJ, COINIacHO ypaBHeHuto 3.1.8, Obuta nmomyye-
Ha 3aBucuMocth: @ = f (1) (puc. 5).

120

0 gffei

03] 1
0.7+
0.61
0.5¢
0.41
0.3+
0.2+

0.1+

‘ ‘ | ] s - . BpeMsi, C

1 2 3 4 5 6 7 8 9 1o 11 12 13 14 15 16 17 18 19 20 21 22

Pucynox 5.Ipaguueckan 3aeucumocmp =) = f [:T:]: 1. - zpagpux annpoxcumayuu;
2. — ucxoomuwlii zpagpux

Bbinyck Ne3, 2021




COBPEMEHHAA HAYKA W MUHHOBALUMUMU

YpaBHEeHHE anmpoKCUMaIuK, TpadudecKd MPEACTaBICHHOE HA PUCYHKE 5, MAaTeMaTUYECKU
3aIMCHIBACTCS TTOJJMHOMOM TPEThEH CTETICHH:

® = —0,0002267°% + 0,010972 — 0,17547 + 0,968. (6)

WuTerpupoBanue ypaBHeHus 6 B jauanazoHe 0,6 = 7 = 21,6 ngaer MCKOMYIO BEIUYUHY
miomanu 5 = 3,758, B aToM ciaydaeBenmnunHa Kod3(pHUIIMEHTA TEMJIOMPOBOAHOCTH 1T U3MEIb-
YEHHOT'O KYpIIOYHOTO )KUpa OyJIeT paBHa:

B 1,117 _
1= g = ﬁ = 0,297 Bmf(_‘rf' ﬁ‘j
3Hast, 4T0 KO3 UIIMEHT TeMIIepaTypOIIPOBOJHOCTH UCCIEIYyeMON Cpeabid; HAXOJHUTCS B

o Ay
3aBUCUMOCTH OT €€ TCIJIOMPOBOAHOCTU U MACCOBOM TCIIJIOCMKOCTHU COOTHOLICHUCM (ﬂ’l = C__p)’ TO
it

ero 3HaYeHHE JIETKO BBIYUCIHTH A, = 8,31 - 1075,

TakuM 00pa3oM, JUIsl BEITIOJHEHUS TEIJIOBBIX PAcUeTOB MAaCCOOOMEHHBIX almnapaToB JKCIIe-
PUMEHTAIILHO U aHAJMTHYCCKU OIPE/ICICHBI TEIUIO(MU3MUCCKHE XapaKTEPUCTHKH N3MEIbYCHHOTO U
MIPEIBAPUTEIIEHO MPOKOMYCHHOTO KYPIIOYHOTO Caia B 3aJJaHHBIX JUAIa30HAX TeMIeparyp (HUKe
TEMIIepaTyphl IJIABJICHUS), OT KOTOPHIX 3aBUCHT BHIOOP PAIlMOHAIBLHOTO METO/a M PEKHUMA, Kak
KOITYCHHMSI, TAK U €T0 KOHCEPBUPOBAHUS HAHECCHHEM Ha TTOBEPXHOCTH 3allIITHOTO MaTepHara.

Hwxe B Tabnuiie 3 npeacTaBieHbl YUCICHHbIE 3HAUCHUSAA .., £ U [, JUIS TEIUIOHOCHTEIS U
BBICYIIIMBAEMOI'0 MaTepHaa Mpy pa3IndHbIX TEMIIEpaTypax BO3ayXa.

Ta6nuua 3 — 3HaueHust BEIUYKH A, P U [, IS TEIIOHOCUTEIS

t, °C Ay, Br/(M-K) e, ITa-c P, KI/M°
30 2,67:107 18,6:10° 1,165
40 2,76:107 19,1-10° 1,128
50 2,83-107 19,6:10° 1,093
60 2,90-107 20,1-10° 1,060

VYuuteiBas, 4To HEOOXOAUMBIE Ul pacyeTa BEIMYUHBI 3aBUCAT OT TeMIepaTypbl TEIIOHO-

CHUTEJNs, TO /Ul yJO0OCTBa €ro ONEpaTUBHOTO MCIOJIb30BAHUS 11€1€CO00Pa3HO MOIYUYUTh Pl 3aBU-
0,83
CHMOCTEM, KyJla BBOOUTCS 0000IEHHbINH KomIieke K, = 0,1234 (i) U MPEICTaBUTh rpadu-
Fa

YECKYI0 MHTEPIIPETALNIO, MO3BOJISIONIYIO C TIOMOIIBIO IPOCTBIX FEOMETPUUECKHUX ONEpaLUil UCCIIe-
J0BaTh (PYHKIMOHAJIbHBIE 3aBUCUMOCTHU 0€3 X BBIUYMCIECHUH.

B tabnune 4 npeacraBiaeHsl YUCICHHbBIE 3HAYSHU KOMIUIEKca K, U1 pa3MuYHBIX TeMIlepa-

TYp CYLIWJIBHOTO areHTa.

Tabnuua 4 — 3nauenus K, 11 pa3muuHBIX TEMIEPATyp TEIUIOHOCUTENS

t, °C 30 40 50 60

K, 31.602 30.972 30.281 29.625

Ha pucynke 5 npenactaBieHbl 3aBUCUMOCTH K03(hPHIMEHTa TeIIOOTAaYN KypAOYHBIX Ipa-
Hyn @, Br/(m-K) B unrepBanax temnepatyp 30...60°C ot ckopoctu Teronocurens ot 0,5 no 8
M/c, peKOMEHI0BaHHOH B pabotax [11, 16] u skBuBanenTHoro pasmepa ot 0,014 mo 0,025 M, KoTo-
pBIii BBIOMpaeTcs B 3aBUCUMOCTH OT rabapuTOB MOTy4yaeMOi rpaHyJIbL.
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Pucynok 5. I'pagpuueckue 3agucumocmu & om pasmepa zpanyn u cKOPOCMU CyuiiibHO20 A2eHMa npu ezo
pazuvix memnepamypax: a. — 30°C; 6. — 40°C; 6. — 50°C; 2. — 60°C

BriBog

Takum oOpa3oM, B pe3ysbTaTe UCCIEAOBAHUI IKCIIEPUMEHTAIBLHO OMPEIEICHO U MaTeMaTH-
YecKH OMHMCAHO BAapbUPOBAHUE YAENBbHON TEIUIOEMKOCTH, KOI(PQPHUIIMEHTOB TEMJIONPOBOIHOCTH,
TEMIIEPaTyPOITPOBOIHOCTH KOIMUEHOTO M3MEIBYEHHOTO 0apaHbEero KypAIOYHOTO KUpa U TEII000-
MEHHBIX MapaMeTPOB MpHU Mpoleype 00€3BOKUBAHUS TPAHYI C 3alIUTHON MJICHKON B paMKax TeX-
HOJIOTHYECKUX OTpaHUYeHHU mporiecca. [lomydeHHble pe3ynbpTaThl HE TPOTUBOpPEYAT MO CBOEH Be-
JTUYMHE W3BECTHBIM JINTEPATYPHBIM JTaHHBIM, CBOMCTBEHHBIM MPOIYKTaM, MOAOOHBIM OOBEKTY HC-
CJIEIOBAHUSI K MOTYT OBITh PEKOMEHI0BAHBI /ISl HCTIOJB30BaHUS B MHKEHEPHOU MPAKTHKE.
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Annomauus

OCHOBHLIMU UHHOBAYUOHHBIMU NPUOPUMEMAMU nepepabomku monouHou cvieopomku (MC)
ABIAOMCA. NOJHOE UCNOIb308aHUe 6cex cocmasnaouux cyxoeo ocmamka MC (cyxue xonyenmpa-
Mbl) U NOJYUeHUe BbICOKOKAYECBEHHbIX NPOOYKIMO8, HA NpumMepe JaKmo3bl U ee NPOU3800HDbIX.

Mamepuanwst, memoowl, pe3yibmanmst u 00CyHcOeHUA

Ananuz aumepamypHviX UCMOYHUKOS U OYEHKA MHEHULl CHeyudiucmos NnoKasviéaem, umo
cywecmeyrowue npodiemvl nepepabomku MOJIOYHOU CblBOPOMKU SGNSIOMCL MHO2000PA3HBIMU, CU-
CMeMHbIMU U HaACmosmenbHo mpebdbyiom ceoeco pewenus [1-11]. Hx moorcno knaccuguyuposamo
no cledyruwum HanpasieHuam.: npodiemvl, ceazannvie co copocamu MC 6 cmounvle 800bl, IKOJO-
CUYHOCMbBIO U DHEPLOEMKOCMbIO NPOYECCO8 U mexHonocull, npoonemol pazoenenus MC na komno-
HeHmbl, KAueCmeeHH020 ee (paKyuoHuposanus u 3QGekmuerno2o Ucnoib308aHusi NPOOYKmMos ne-
Pepabomku no 3aMKHYMOMY YUKLY, NpoOieMbl Kayecmea u Oe30nacHOCmU NOLyYaemMblX NPOoOyK-
moe.

C yuemom coeépemenHo20 3mana pazeumus mMeKywe2o MexHOI02UYecK020 YUKId nepepa-
OOMKU MOJIOYHOU CHIBOPOMKU NPOBEOEH AHANU3 U PACKPLIMbL OCHOBHblE NYMU PeuleHUss npodiem ee
pazoenenus Ha KOMHOHEeHMbl, (PaKyuoHuposanus u 3QheKmusHo2o UCnoIb3068aHUs NPOOYKMOE
nepepabomxu, KOJIOSUYHOCTIU U IHEPSOEMKOCMU NPUMEHAEMbIX MEXHON02Ull, NOIYYeHUs Kaue-
CMBEHHBIX U Oe30nacHbIX NPodykmos. IIpedcmasien npocHo3 pa3eumusi MexHoI02Ull nepepabomki
MOJIOUHOU CbIBOPOMKU 6 OnudCcatiuell, CpeOHecpOuHol u 6oliee omoaneHHol nepcnekmuse. Iloka-
3aHO, YMO OCHOBHbBLE PE3YIbMAambl NPOPLIGHO2O XAPAKMePa 8 NUUEBbIX MEXHOL02UsAX OYOYm Cs3a-
HblL € peanuzayuel Yyemeepmou nPOMbIULIEHHOU pegonioyul U yugposoi mpanchopmayueri npous-
goocmaa.

3akniouenue

Pestomupys uznoocennoe eviue, ciedyem meepoo KOHCMAMUPOBAMb, YMO 6 HACOSUWUL
MOMeEHM U OYOyuem MOLOYHASL CbIBOPOMKA — IMO BANCHEUWUL CbIPLEBOLL pecypc, NO CYMU — Heuc-
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yepnaemviii, 60300HO6IAEMbIU KI1AOE3b NOJE3HbIX HYMPUEHMO8, 8euecms U NpoOyKmos, KOmopbim
ooapuna Hac npupooa.

Oonako, 6 HacmosAWULl MOMEHM MObKO NpU KOMHIIEKCHOU NPOMbIULIEHHOU nepepabomke
CbIBOPOMKU NymeM 00beOUHeHUs YCUNULl Y4eHbIX, OU3Heca U 20Cy0apcmea 603MONCHO NOCMYNA-
meilbHoe peuleHue 3ampoHymulX npodiemM payuoHaIbHOU nepepadomkuy U 6epeiciuo2o UCnoIb30-
8aHUS MOJIOYHOU CLIBOPOMKU C NPUMEHEeHUeM Oe30MX0OHbIX U pecypcochepe2aloumux mexHoI02ull,
0 Yem ceudemenbecmayem Kak Muposoll, mak u nepeoosotl omeuecmeeHubill onvim [1].

OOHUM U3 APKUX NPUMEPOE MAKO20 ONbIMA MONCEM CAYHCUMbL CIMPOUMENbCMBO U 3aNYCK 8
2019 2 yexa no vinycKy 1aKmMo3bl 8bICOKO20 KAYECMB8ad HOMUHATLHOU MOWHOCMbIO 5 MOHH 8 CYMKU
Ha baze «Monoynoeo xombunama «Cmaspononvckuity (MKC), 6aazo0aps Mmuo2oiemuum yCcunusam
Koanekmusa yuenvix u cneyuanucmos CK®OY (sedywas nayunas wxona « Texnonoeuu incuswvlx cu-
cmemy HII 7510.2010.4, pykosooumenu A.I'. Xpamyos u U.A. Eedokumos) u MKC npu noodepaic-
ke Munucmepcmea Hayku u 8vicuieco oopaszosarus PD.

KiroueBble cjioBa: MOJOYHAs CHIBOPOTKA, MPOOIEeMbl 1epepabOTKH CHIBOPOTKHU, HEpPCIEK-
TUBBI TIEPEPAOOTKH CHIBOPOTKH, TU(PPOBBIC TEXHOIOTUU

Abstract

The main innovative priorities of whey processing (MS) are: the full use of all components
of the MS dry residue (dry concentrates) and the production of high-quality products, using the ex-
ample of lactose and its derivatives.

Materials, methods, results and discussions

Taking into account the current stage of development of the current technological cycle of
whey processing, the main ways of solving the problems of its separation into components, frac-
tionation and effective use of processed products, environmental friendliness and energy intensity of
the technologies used, and obtaining high-quality and safe products are analyzed and disclosed.
The forecast of the development of technologies for processing whey in the near, medium and long-
er term is presented. It is shown that the main breakthrough results in food technologies will be as-
sociated with the implementation of the fourth industrial revolution and the digital transformation
of production.

Conclusion

Summarizing the above, it should be firmly stated that at the present moment and in the fu-
ture, whey is the most important raw material, in fact, an inexhaustible, renewable storehouse of
useful nutrients, substances and products that nature has endowed us with .

However, at the moment, only with the integrated industrial processing of whey by combin-
ing the efforts of scientists, business and the state is it possible to progressively solve the problems
of rational processing and thrifty use of milk whey using waste-free and resource-saving technolo-
gies, as evidenced by both world and advanced domestic experience [ 1].

One of the striking examples of such experience is the construction and launch in 2019 of a
workshop for the production of high quality lactose with a nominal capacity of 5 tons per day on
the basis of the Stavropolsky Dairy Plant (SDP), thanks to the many years of efforts of a team of
scientists and specialists from NCFU (a leading scientific school "Technologies of Living Systems™
NSh 7510.2010.4, leaders A.G. Khramtsov and I.A. Evdokimov) and ISS with the support of the
Ministry of Science and Higher Education of the Russian Federation.

Key words: whey, problems of whey processing, prospects of whey processing, digital
technologies

Whey processing problems and some solutions
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The main innovative priorities for the processing of MS for us are: full use of all compo-
nents of the dry residue of MS (dry concentrates) and obtaining high-quality products, for example,
lactose and its derivatives [1, 2].

Analysis of literary sources and assessment of the opinions of specialists shows that the ex-
isting problems of milk whey processing are diverse, systemic and urgently require their solution
[1-11]. They can be classified in the following areas: problems associated with discharges of MS
into wastewater, environmental friendliness and energy intensity of processes and technolo-
gies; problems of MS separation into components, its high-quality fractionation and effective use of
processed products in a closed cycle; problems of the quality and safety of the products obtained.

From all the variety, we will consider some of them, focusing on the most significant tech-
nological, environmental and economic aspects.

Problem No. 1 - discharges of MS into wastewater, improving environmental friendliness
and reducing energy consumption of modern technological processes for its production and pro-
cessing.

It is generally recognized that whey discharges are a significant socio-ecological part of the
problem, which is that the produced volumes of milk whey pose a serious threat to the environment
if it is disposed of without pretreatment or immediate processing to prevent the development of mi-
crobiological processes and an increase in acidity.

Considering that the resources of MS in the Russian Federation are about 5 million tons per
year (and its annual world production is more than 160 million tons, with an estimated growth rate
of 1-2% per year), the damage that can be caused to the environment and a person can be significant
[12].

The manifestation of modern technogenic thinking with a focus on obtaining quick results
can lead to disproportionately high overall environmental, economic and social damage [12]. The
problem of wastewater treatment is inextricably linked with the problem of discharges. So, accord-
ing to SOYUZMOLOKO estimates, today in Russia, due to the high cost of treatment facilities, less
than 30% of dairy plants have their own, but only 2% of them are able to provide the required level
of wastewater treatment. And the share of the main technological equipment that meets the level of
modern requirements does not exceed 12%.

One of the relatively inexpensive modern directions for solving the problem of environmen-
tal pollution can be the use of innovative technologies, including cavitation treatment of industrial
wastewater. An increase in the degree of greening and a decrease in the energy consumption of
technological processes (according to the requirements of BAT [12, 13]), the introduction of ele-
ments of a closed "drainless production” can be achieved to a large extent already now. A general
direction for solving such problems can be, for example, the introduction of innovative processes
of cavitation technologies and equipment for the extraction of milk raw materials from the
wastewater of enterprises with its possible processing for feed purposes. A systemic solution to the
problem can be the creation of complexes for the processing of MS on the basis of hydro-cavitation
units, designed for the acceptance and processing of discharges from dairy enterprises.

Problem number 2 - processing of whey with high acidity.

It lies in the considerable complexity of processes of processing sour syvo - Rothko. Its de-
oxidation with alkaline reagents leads to a decrease in the quality of processed products, for exam-
ple, taste and their chemical contamination.

The solution to this problem lies in the direction of using new physical reagent-free methods
for processing MS. One of such solutions is the use of bipolar ion exchange membranes in MS elec-
trodialysis. Developed at SKFU and patented innovative method, not only provides desalting, but
neutralizes the acidity of the whey by the formed hydroxide ions [14] .

Theoretically, the possibilities of the methods of electroactivation of serum and the use of
new combined methods of its reagent-free processing have not been exhausted .

128 Bbinyck Ne3, 2021



COBPEMEHHAA HAYKA W MUHHOBALUMUMU

To expand the raw material base with the inclusion of whey with high acidity in SCFU for
the purpose of preliminary thickening of raw materials to 18-22% of dry matter, it was proposed to
introduce nanofiltration and reverse osmosis processes into the technological chain of its pro-
cessing. Such a technological method to a certain extent reduces the negative effect of temperature
effects on raw materials (up to 30 ° C) and reduces energy consumption by 4-7 times due to a re-
duction in the duration of operation of vacuum evaporators. And the preliminary application of the
processes of baromembrane filtration followed by vacuum evaporation makes it possible to remove
up to 70% of water from the whey raw materials. In addition, the use of membrane technologies at
different stages of the technological process eliminates energy-consuming drying. This direction
can be considered promising for enterprises with whey processing from 5 to 10 tons per day, since
it is economically profitable. In general, the use of membrane techniques enables the MS processing
circuits create multiple variations of its fractionation to obtain a number of products with qualita-
tively new functional tehnologo - cal as properties, which greatly extends the range of application
of MS components in food products [5].

Problem No. 3-low efficiency of traditional industrial methods
for isolating proteins from whey.

At present, traditionally industrial methods for the extraction of MS proteins, based on the
use of precipitating reagents (alkalis, acids, orsalts), with significant expenditures
of thermal energy, have low efficiency and reduce the quality and safety
of the products obtained . It is known that when using precipitants, the degree of protein recovery is
no more than 70%, and when using thermal denaturation - about 50 % [7, 15].

Three main methods of protein isolation should be distinguished from modern ones: mem-
brane (baro- and electromembrane), chromatographic (ion-exchange and hydrophobic adsorption)
and combined. Among the relatively new and promising methods for whey proteins, such as mag-
netic trap and aqueous two-phase separation can be noted, for caseins - low-temperature membrane
filtration and selective precipitation. lon exchange chromatography is used primarily to obtain a
high degree of purity of industrially extractable whey proteins [16].

Membrane methods, in turn, are divided into three main groups: microfiltration, ultrafiltra-
tion and diafiltration. Electro-separating methods include electrodialysis and electroacidification
methods.

As a rule, they combine the methods of chromatography, membrane separation, and chemi-
cal treatment. This makes it possible to fractionate proteins and peptides by their mass and charge,
for example, by a combination of electrodialysis and ultrafiltration. In addition, it was found that
the combination of methods increases the level of protein purity [16, 17]. Therefore, one of the
ways to solve the problem of effective industrial fractionation of proteins lies in the technical and
economic area of their combined use.

A promising direction for solving the problem can be the use of technological methods with
the separate use of the most important components of raw materials. These are, first of all, the pro-
cesses of separative freezing of proteins by cryoconcentration to obtain casein-albumin mass, KSB
and proteins with polysaccharides. The technology makes it possible to exclude denaturation
of protein fractions of MS and to the greatest extent preserve the properties of thermolabile compo-
nents due to low temperatures of the ongoing process (from 0 to minus 15 ° C) [18, 19]. Until re-
cently, due to the high cost of equipment and the loss of dry matter along with ice (up to 20%), it
could not compete with evaporation. However, now the loss of dry substances with ice has been
reduced to 1% using the created highly efficient cryoconcentration equipment

[71
Elektrodiali application process - for already at the present stage allows you to create a new

direction vyde - Lenia components of whey, as no significant effect on the quality characteristics
and co - lichestvo whey proteins, lactose and vitamins MS [5].
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The problem of industrial isolation and deep purification of whey proteins, their separation
into fractions, peptides and the production of hydrolysates, taking into account their high nutritional
value, will be relevant in the future, since the formation of an entire industry in the future - the pro-
duction of nutrient-balanced products - largely depends on its rational solution. personalized nutri-
tion for the formation and maintenance of the amino acid pool of the individual's body .

Problem No. 4 - agglomeration of particles of dry products caused by lactose defects during
spray drying of whey, due to its high hygroscopicity.

It is known that during spray drying, lactose, with a degree of its extraction up to 90-95%,
almost instantly turns into a glassy state. During storage of the dry product, amorphous lactose (a. -
and B - forms in a ratio of 1.5: 1) well absorbs moisture from the air with crystallization of a-
lactose. As a result, the separated hydrated water, previously bound by the molecules of dissolved
lactose, wets the particles of the dry product and causes them to agglomerate [3].

The main direction of solving the problem is the development of instrumental automated
methods for controlling the granulometric composition of the syrup and determining the degree of
crystallization of lactose in dry whey.

The main direction of improving technologies is the development of the beta form of lactose
and other anomers by spray drying, the use of other types of it with more gentle modes (sublima-
tion, drying in a fluidized bed, etc.)

Problem No. 5 - improving the quality of the industrial lactose crystallization process.

Those who faced crystallization processes, knows that it is an extremely complex matter,
which afford only real experts-professionals, especially in lactose crystallization on an industrial
scale because of the SEASON - one mineral content in it, and other factors.

The main tasks of achieving high quality crystallization of fine-crystalline lactose are the
development of its pharmaceutical level and the development of modes of intensive technologies
associated with the production of food and feed products.

Typically, industrial crystallization of lactose is carried out by cooling the whey condensed
to 65-70% dry matter from 70 ° C to 10-15 ° C.

The results of studies of the crystallization process of lactose showed that to obtain MC con-
centrates of uniform consistency with a stable structure with a characteristic distribution of crystal
groups by size (from 10 to 25 um - about 89%, from 25 to 60 um - about 8%, from 60 to 80 mi-
crons - about 3%) with an average size of no more than 18 microns and the number of crystals in 1
mm 2 ™ product is about 35300, one should adhere to heat treatment with a temperature of about
65-68 ° C, and cooling should be carried out for 3-4 hours at a rate of 14- 16 ° C per hour [3].

Attention should also be paid to the parameters of the electrodialysis process, which prelim-
inarily removes impurities (unwanted acids and minerals) and largely determines the purity of lac-
tose during its crystallization, i.e., the factors that prevent the intensive course of crystallization
processes, the formation of crystals and the parameters of the crystallization process. , the main of
which are the degree of supersaturation of the solution, temperature, intensity of stirring, cooling,
etc.

The size of the crystals obtained and their inhomogeneity can largely be associated with in-
correctly selected parameters of the solution mixing process and other factors. With an increase in
the intensity of stirring, on the one hand, the crystallization rate increases, on the other hand, small-
er crystals are formed. Their purity also depends on the conditions of crystallization, filtration and
crystal washing.

One of the promising ways to solve the problem is the use of ultrasonic treatment of whey
for the purpose of cavitation disintegration of its conglomerates and leaching of lactose from pro-
teins [20]. With the help of ultrasound, about 92% of crystallized lactose can be obtained
[21]. According to some reports, such an impact in the subsequent technological chain significantly
increases the yield and quality of the product. The main task is to work out rational modes of cavita-
tion effects and apply existing innovative industrial equipment.
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Problem No. 6 -industrial scaling and development of technologies for reagent-
free biotransformation of lactose.

Existing scientifically grounded methods and technologies of lactulose, in particular the
work of Acad. RAS A.G. Khramtsov, his students and followers, undoubtedly, are the most im-
portant content in solving the problems of its production by biotransformation (isomerization) of
lactose.

At the same time, one of the fundamentally substantiated solutions to this problem is the
search for simple and effective ways of converting lactose into lactulose by preliminary studying it
using molecular modeling and quantum chemical calculations, visualizing the results of 3D model-
ing and molecular docking, classical and controlled molecular dynamics (computer analogue of
atomic force microscopy or optical tweezers), analysis of the intrastructural organization of mole-
cules and the interaction of molecular systems. With subsequent experimental practice.

Problem No. 7 - utilization of molasses as a by-product in the production of crystalline lac-
tose (due to the peculiarities of its composition, properties and other factors).

Currently, in our country and abroad, there is an intensive search for alternative options for
processing molasses (foreign trade name "Proliq™), which would not only ensure complete zero
waste, but also increase the level of added value of products based on it [4].

One of the simplest ways to process molasses, taking into account the peculiarities of its
composition, would be to obtain dry concentrates on its basis for feed purposes. However, at pre-
sent, all, at first glance, unique components contained in molasses can be obtained from cheaper
sources, which makes the production of its dry concentrates unprofitable [4].

The need for deep purification of molasses with the use of additional electrodialysis equip-
ment (ED) with its subsequent return to the main cycle becomes obvious when organizing the pro-
duction of high quality lactose. In this case, the auxiliary ED installation must be configured and
configured to operate in a batch mode. The effectiveness of a batch mode compared to a continuous
regime increases sharply with an increase in the required final level of demineralization. So, with
demineralization of 50%, it is higher by only 20-30%, however, with a level of demineralization of
90%, the efficiency of the batch mode becomes 3-4 times higher than that of the continuous one [4].

It is possible to significantly increase the added value of dry molasses by preliminary
isomerizing a part of lactose into lactulose in it. The processing of molasses into dry lactulose-
containing concentrates can be realized without using deep cleaning methods and, therefore, the
cost of the final products can be quite low. This circumstance opens up wide opportunities for price
maneuver and, ultimately, for successful competition in the feed additives market.

Problem No. 8 - the lack of domestic high-tech specialized industrially applicable equip-
ment for the processing of whey.

The solution to this problem lies rather in the plane of economic, financial and organization-
al aspects and business approaches, activity and predictive foresight of the most proactive manag-
ers, since there is a base of technical developments, starting with patent documentation, and profes-
sionally trained personnel in Russia. At the moment, there is progress in solving this prob-
lem. Among the most advanced Russian companies engaged in the development of domestic
equipment that can be adapted to the problems of the food industry, including the processing of MS,
one can mention JSC RM Nanotech (a portfolio company of RUSNANO Management Company),
which produces nanostructured membrane fabric and roll membrane elements for ultrafiltration,
nanofiltration, reverse osmosis, "Hydro-impulse technologies" with cavitation equipment and some
other developments (devices and their systems) that can be used now.

Problem No. 9 - modeling at the molecular level of raw materials, interactions of its com-
ponents and the resulting products, digitalization of processes and technologies for processing
whey.

The main directions of its implementation using modeling at the molecular level are:

- deciphering the structure of lactose crystals for instant virtual synthesis;
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- modeling of fractals of lactose and its derivatives and other components of whey;

- modeling of the isomerization process at the proton level with the introduction of digitali-
zation in the production of a wide range of lactose derivatives (there are about 50 of them in total);

- modeling the chemical synthesis of lactose and its implementation as a possible break-
through in the technology of the future.

The overwhelming goal of digitalization is to create a single universal automated platform
(aggregator) that would trace the entire chain of communications from a dairy farm to a processed
milk whey product and take into account the preferences of end consumers for personalized
meals. Widespread introduction of IT technologies into technological and other processes for pro-
cessing milk whey, creating digital twins of processes and manufactured products.

Problem No. 10 - the problem of improving the quality and safety of whey processing prod-
ucts.

The main directions for solving the problem of the quality and safety of MS processing
products lie in the prevention of threats identified by the WHO and adopted in Russia "Strategy for
improving the quality of food products until 2030", including the risks of using already contaminat-
ed raw materials or contamination during processing [22]. Essentially, they consist in overcoming
the following factors: biological (intestinal infections from resistant forms of pathogenic microor-
ganisms in food); chemical (pesticides, nitrates, polychlorinated biphenyls, antibiotics, toxic ele-
ments); physical (radionuclides) and falsification of raw materials and products [23].

The main direction of solving the problem is the transition to reagent-free methods and
technologies, the integration of MS processing technologies into the system of forming a strategic
system for providing citizens with food additives and products in accordance with scientifically
grounded physiological nutritional standards [1, 3, 24].

One of the leading directions is the development of a wide range of dairy and other food
products with a given composition based on the use of universal technological methods and mem-
brane methods for processing whey.

It should be noted that in the course of industrial development of the mentioned technologi-
cal problems in the direction of the complete cycle of MS processing, new ones arise. So the pro-
cessing of cheese MS permeates is presented in the direction of:

- complex application of ultrafiltration and lyophilization of processed products with the
ability to obtain energy-efficient technologies for new, easily digestible dry products with increased
shelf life with practically no loss of their nutritional and biological value;

- industrial development of reverse osmotic technologies and installations for processing
nanofiltration permeates ( water containing minerals and salts) with the subsequent use of water for
cleaning equipment.

Currently, commercial systems of different price segments and productivity are available for
the implementation of reverse osmosis processes in the processing of MS: Alfa Laval (Swe-
den), Kieselmann (Germany), Inmetech and Technointellekt (Russia) and others. N For example,
apparatuses DRO-series output from 100 liter to 30 m 2/ h which are equipped with membrane ele-
ments production Dow Chemical (US), CSM (South Korea), TORAY (Japan), RM Nanotech (Rus-
sia). Pilot versions of these are available on the Russian market, providing relevant results, narrow-
ing the gap from laboratory to industrial production.

Summarizing the ways of solving the problems and directions of processing of whey, it
should be noted that the choice of one or another rational method of its processing depends on the
level of modern technologies, specific conditions and capabilities of the enterprise, the type and
composition of whey, its condition and parameters, processing volumes and the desired quality the
resulting product.
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Forecast of development of technologies for processing milk whey

If we try to generalize and transform the discussed issues and problems into a looming im-
age of the future, then we can already assume and with a high degree of probability predict some
trends in food technologies and the processing of whey in particular [3, 4, 6, 12, 25, 26].

In the short term:

1. General trends in the development of technologies for industrial processing of whey :

- food technology based on the full and rational use of all whey components (condensed and
dry food products, jellies, creams, mousses, fresh, fermented drinks, etc.);

- technologies for the separate use of its components (purification and isolation of proteins,
fat, lactose , etc.);

- technologies of whey derivatives, production and biotransformation of its compo-
nents ( whey protein hydrolysates , glucose-galactose syrups, lactulose, microparticulated protein,
etc.).

- technologies for modeling processes and products, for example, reagent-free biotransfor-
mation of lactose with access to the practice of digitalization of the production of its anomers;

- a gradual transition of technologies to a digitalization platform with modeling at the mo-
lecular level of the resulting products.

2. General trends in the use of new physical methods of processing whey in the near future:

- improvement of the processes of preliminary cleaning of MS from casein dust (vibration
filtration, cavitation treatment, etc.), thickening and gentle drying;

- improvement of baromembrane (ultrafiltration, nanofiltration, reverse osmosis) and elec-
tromembrane processes for processing milk whey (electrodialysis, electroactivation);

- application of cavitation processes and technologies (hydro-cavitation and ultrasonic cavi-
tation);

- isolation of proteins by cryoconcentration, the use of separative freezing to obtain casein-
albumin mass, KSB and proteins with polysaccharides (chitosan, pectin, etc.)

A decisive role is to be played by modern membrane, electrophysical, baric, ultrasonic
methods of processing milk whey with subsequent bioconversion of processed products.

In the medium and long term. The trends discussed above show that new technological pro-
cesses in the food industry and in the processing of whey, in particular, are associated with an in-
crease in the complexity of the production process. The prospects for their development largely de-
pend on the level of digital transformation of production. This direction meets not only technologi-
cal and market trends, but is also enshrined as a priority at the state level within the framework of
the federal project "Digital Technologies” of the national program "Digital Economy of the Russian
Federation” [27]. Thus, the main results of a breakthrough nature in food technologies will be asso-
ciated with the implementation of the fourth industrial revolution and solutions within its frame-
work of the following technological trends and concepts [ 28-30 ]:

1. " Digital twins". Creation of digital copies of the processing of whey and real products of
group and individualized nutrition. Looping design, production and implementation processes into a
single ecosystem that has its own digital twin. The ability to design complex science-intensive and
high-tech products with guaranteed consumer properties and track their behavior throughout the
entire life cycle will ensure the leadership of enterprises in the food industry. Such innovative tech-
nologies will allow mobile analysis of consumer offers coming in on-line format, for example,
through smartphone applications, and make changes and adjustments to product release processes
that would be too risky or expensive to test on a real physical object.

2. " Quantum computing”. Powerful and incredibly fast quantum computers represent a new
class of computing devices that implement the principles of quantum mechanics. They will be able
to solve the currently unsolvable analytical and computational problems associated with modeling
the structure and interactions of various components of milk whey at the atomic-molecular level,
properties and presentation of finished food products. The transfer of developments to optimize
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processes and technologies into the field of quantum computing will take place not only in scientific
laboratories, but also directly in production.

3. “ Robotic process automation”. This technology will affect every industry, will make it
possible, on the basis of sensors and sensors, to receive, regulate and automate information on any
structural changes, including in the production of fractionated whey products at all stages of the
technological chain of its processing. The interaction of technical systems with each other and with
the operator of the production process will be based not only on traditional algorithms and methods
of information management, but also on the use of promising interfaces for analyzing the electrical
activity of the human brain and muscles with reverse force-torque connections.

4. Mass personalization and micro-moments". A new global task has been set for the food
industry - it is necessary to satisfy the individual needs of each consumer and, at the same time, to
avoid a significant increase in the cost of such production. Digital transformation is the main way to
solve this problem. Thanks to the development of digital technologies such as Industrial Internet,
Big Data, Artificial Intelligence and Digital Twins, innovative food technologies are entering a new
development cycle with the release of personalized products on a massive scale. The term “micro-
moments” implies taking into account and responding to consumer needs in on-line mode, the abil-
ity to quickly make changes to any link in the food chain - from farms to packaging and food pro-
duction, storage and delivery services.

5. "Additive Manufacturing”. Together with the development of digital design and super-
computer engineering of complex food systems and whey processing processes, as well as mass
personalization, 3D and 4D printing of food products will become widespread. Additive technolo-
gies are of tremendous importance for ensuring the competitiveness of an enterprise through rapid
model testing and prototyping, development and release of new products in the shortest possible
time. In addition, advancing the principles of additive manufacturing will provide significant bene-
fits in the rapidly evolving personalized food market.

As for the processing of whey in an even more distant future with the release of technical
progress to "kinetronic supertechnologies™ [31], descendants will carry out its fabrication in the as-
pect of the "neutrino™ era [32].

Conclusion

Summarizing the above, it should be firmly stated that at the present moment and in the fu-
ture, whey is the most important raw material, in fact, an inexhaustible, renewable storehouse of
useful nutrients, substances and products that nature has endowed us with .

However, at the moment, only with the integrated industrial processing of whey by combin-
ing the efforts of scientists, business and the state is it possible to progressively solve the problems
of rational processing and thrifty use of milk whey using waste-free and resource-saving technolo-
gies, as evidenced by both world and advanced domestic experience [ 1].

One of the striking examples of such experience is the construction and launch in 2019 of a
workshop for the production of high quality lactose with a nominal capacity of 5 tons per day on the
basis of the Stavropolsky Dairy Plant (SDP), thanks to the many years of efforts of a team of scien-
tists and specialists from NCFU (a leading scientific school "Technologies of Living Systems" NSh
7510.2010.4, leaders A.G. Khramtsov and I.A. Evdokimov) and ISS with the support of the Minis-
try of Science and Higher Education of the Russian Federation.
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KPATKVE COOBIIEHN | SHORT REPORTS

I'.B. Anekcees [G.V. Alekseev],
K.O. Kapmresa [K.O. Karsheva] ,
P.O. Pesunuenko [R.O. Reznichenko],
B.A. lanun [V. A. Shanin]
VIIK 663.63.

DOI: 10.37493/2307-910X.2021.3.13. KM CIIOJIb30BAHUE BTOPUYHOTI O
CbIPbsA HTI/IHEHEPEPABATI)IBAIOH_[Eﬁ
OTPACJIM JIA TTIOJYUYEHUS BA3KOI'O
I'MAPOJIN3ATA KEPATUHA

THE USE OF SECONDARY RAW
MATERIALS OF THE POULTRY-
PROCESSING INDUSTRY FOR
OBTAINING VISCOUS KERATIN
HYDROLYSATE

Hayuonansnutii uccnedosamensckuii ynugepcumem UTMO, 2 Cankm-Ilemepoype, 0000-0002-2867-108x ,
e-mail: gvalekseev@itmo.ru/ ITMO National Research University, Saint Petersburg, 0000-0002-2867-108x,

e-mail: gvalekseev@itmo.ru

Annomauus

B npeocmasnennou pabome paccmampusaiomes npooiemsvt 3¢ppekmusHo2o ucnonb308aHus
8MOPUYHO20 CbIPbs nmuyenepepabamvléaroweil. ompaciu O0isi peuleHus 3K0A02ULecKuUx npooiem
Ou3NedHCAUUX K nMUyedabpuxam meppumopull.

Mamepuanst, memoowvl, pe3yibmamul u 00CyrsHcoeHue

H3zyuaemcs 603MOMCHOCMb UCNONIL30BAHUS VILIMPA38VKOBHIX BOIH 8 Npoyecce npoeedeHus
2uopoauza KepamuHco0epHcauux omx0008 nmuyenepepadamvl8aroujux npeonpusi-
muti.Ilpeocmasnsemcs 3¢pekmunviM UCNONBL3I0BANHUE BO3ZMONCHOCEU YIbMPA38YKOBO20 U3NYUe-
nus (Y3H) ons evioenenuss kepamuna u3 nyxo-nepbesbix 0mxo008, maxk Kax cyuwjecmeayowue mex-
HOJlO2UU NPeoNazarom dcecmkue mexHoaiocudeckue yciogus mpeoyowue noo0epicanue 8biCOKUX
memnepamyp, 0aeleHUsi U BblCOKUX KOHYeHmpayuti peacenmos. lIpumeneHue maxux pexicumos
npUBOOUM K NOTHOMY PA3NOHCEHUIO MOJIEKYIbl KepamuHta, nomepe noiesHvlx ceoucme u 0ezpaoad-
yuu, Kpome mozo, UCHONb30BAHUE CYUECMBYIOUUX MEMO008 3a4dCmyI0 A6NIAemCcs YIKOHOMULECKU
HeBbl200HbIM 3a CUem 8bICOKUX PACX0008 IHEPSUU U PECYPCOS.

3aknwuenue

B pabome nposodumca ananus 03MOMCHOCMU NPUMEHEHUS. YIbMPA3EYKOBbIX 80JIH OISl UH-
mencugurxayuu npoyecca euopoausa. llpeononazcaemcs, 4mo UCNOIb308aHUE YILMPAZEYKOBLIX
60JIH NO360UM CHU3UMb PACX00 dHEP2OPECYPCO8 3d CYem UHMEHCUDUKAYyUuu npoyecca u 3HaA4u-
MebHO YyCcKopum npoyecc 2uoponusa. Paccmampusaemcs 803MOMCHOCMb YEeNUUEHUsT MACCOBOT
001U 20M0B020 NPOOYKMA HA 8bIXOOe.

KuroueBble c10Ba: BTOpPUYHOE CHIPHE, CHIPbE JKUBOTHOTO IIPOUCXOXKIECHUS, KEPATHUH, OTXO-
Ibl TITULIENIepepabaThIBaIOIe OTpaciu, MyXo-MepheBble OTXObI, HIETOUYHON TUAPOIU3 KepaTHHA,
yIBTPa3BYKOBBIEC BOJHBI, MHTEHCU(UKALIUS MPOLIECC, BASKUI TUAPOIU3AT.
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Abstract

The presented paper considers the problems of effective use of secondary raw materials of
the poultry processing industry to solve environmental problems of territories adjacent to poultry
farms.

Materials, methods, results and discussion

The possibility of using ultrasonic waves in the process of hydrolysis of keratin-containing
waste from poultry processing enterprises is being studied.It seems effective to use the capabilities
of ultrasound radiation (ultrasound) to isolate keratin from down-feather waste, since existing
technologies offer strict technological conditions that require maintaining high temperatures, pres-
sure and high concentrations of reagents. The use of such modes leads to the complete decomposi-
tion of the keratin molecule, loss of useful properties and degradation, in addition, the use of exist-
ing methods is often economically unprofitable due to high energy and resource costs.

Conclusion

The paper analyzes the possibility of using ultrasonic waves to intensify the hydrolysis pro-
cess. It is assumed that the use of ultrasonic waves will reduce the consumption of energy resources
due to the intensification of the process and significantly accelerate the hydrolysis process. The
possibility of increasing the mass fraction of the finished product at the output is being considered.

Key words: secondary raw materials, raw materials of animal origin, keratin, waste from
the poultry processing industry, down-feather waste, alkaline hydrolysis of keratin, ultrasonic
waves, intensification of the process, viscous hydrolysate.

Introduction

The increase in the consumption of poultry meat leads to a significant increase in the num-
ber of poultry farms and poultry processing enterprises. The problem of effective use of secondary
raw materials — keratin-containing down feather waste — is becoming urgent. The total amount of
non-food waste during poultry processing is 15.3-18.5% of the live weight of the bird, including
feathers, down — 4.0-7%.

Materials and methods

Feathers are waste that belongs to the 4th hazard group, and, in the event of an accident, the
recovery period can take up to 5 years.

With a livestock of 10 million broilers, feather waste can exceed 950 tons per year, and meat
and bone waste — 5 thousand tons per year.

Utilization of poultry processing wastes results in a significant problem for the poultry in-
dustry enterprises and is gaining more and more economic importance, creating a certain burden on
the cost of finished products. Today, the average level of industrial processing of secondary raw
materials in the poultry industry barely reaches 20%. The remaining 80% is disposed of by landfill
or incineration, which results in air, soil and water pollution. However, non-food waste from the
poultry industry after appropriate processing can be involved in economic circulation, since they are
sources of valuable minerals [1,2].

The main component of down and feather waste is keratin. Keratin is a protein with high
mechanical strength, which among materials of biological origin is second only to chitin in strength.
The horny derivatives of the epidermis of the skin are mainly composed of keratins — such struc-
tures as hair, nails, rhino horns, feathers and ramfoteca of birds' beaks, etc. Moreover, the content of
keratin in them reaches 55-87%. Keratin contains amino acids and about sulfur-containing amino
acids. Most of the amino acids that are used for the manufacture of biostimulants are found in kera-
tin, that is, down and feather waste [3].
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Tabmmua 1 - Amino acid content in keratin.

Amino acid % content

Aspartic acid 0,52
Threonine 0,43
Serine 1,05
Glutamic acid 0,92
Proline 0,89
Glycine 0,63
a-alanine 0,39
cystine 0,48
Valine 0,55
Methionine 0,13
Isoleucine 0,36
Leucine 0,65
Tyrosine 0,23
Phenylalanine 0,38
Lysine 0,17
Histidine 0,05
Arginine 0,58

Tryptophan Not determined

Results and discussion

Having studied the component composition of keratin, it can be concluded that its use can be
effective as an organomineral fertilizer with a biostimulant effect. The main characteristic of keratin
is considered to be high chemical and mechanical strength and resistance to external influences.
Such indicators are an obstacle to natural degradation, affect the speed of composting, but can be a
necessary quality when considering the possibility of using down and feather waste as a natural bi-
opolymer.

For hydrolysis, we can use any kind of alkali, be it NaOH or Ca (OH) 2. But given the specif-
ics of further use, our choice will stop at caustic potassium. The pH of the resulting hydrolyzate can
be varied; for these purposes, we propose to use phosphoric acid. To intensify the process, exposure
to ultrasonic waves is used. It is assumed that the use of ultrasonic treatment will accelerate the hy-
drolysis process, increase the mass fraction of the finished product and reduce energy and resource
costs, which in turn will lead to a decrease in the cost and increase the profitability of disposal of
keratin-containing waste.

Under the influence of ultrasonic action, turbulent flows are created in the extractant used, the
flow rate of raw materials (keratin-containing waste) increases, as a result of an increase in speed,
the fastest swelling and destruction of the keratin structure occurs.

Further work was aimed at creating a device with the help of which it was possible to carry
out ultrasonic action on the raw material and to increase the contact area of the extractant with the
raw material Fig. 1.
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Figure 1. Device for hydrolysis of keratin-containing raw materials

The developed device for carrying out hydrolysis with ultrasonic action contains a housing 1
with a feed pipe for raw materials and an extractant 2 equipped with a funnel, a pipe for draining
solid impurities 3, a paddle mixer 4 located inside the housing 1 on the drive shaft 5, an ultrasound
source 6 and a recirculation pipeline extractant 7, equipped with a pump 8 and connected to the
storage tank 9. The feed pipe for raw materials and extractant 2 is equipped with a cylinder 10, a
coaxial shaft 5 of a paddle mixer 4, connected to a drive 11. The ultrasound source 6 located above
paddle mixer 4 is made in the form of a magnetostrictive transducer, the design which is an annular
laminated twisted core with alternating layers of magnetostrictive active material, covering the in-
ner and outer surfaces of the transducer, and an excitation winding, toroidally enclosing the core.
The principle of operation of a converter of this type is based on the effect of magnetostriction,
which consists in changing the size of ferromagnetic bodies under the influence of an alternating
magnetic field, and the degree of deformation of various ferromagnetic materials depends on the
magnitude of its strength. At the same level with the ultrasound source 6, a loading recirculating
funnel 12 is installed, connected by a pipeline 7 with a storage tank 9. The storage tank 9 has a
sampler 13, a drain pipe 14 with a tap 15 and communicates with the funnel of the feed pipe and
extractant 2 by pipeline 16, equipped with a valve 17 controlled by a float regulator 18.

Conclusion

Due to the use of ultrasonic processing of keratin-containing raw materials, an intensifica-
tion of the hydrolysis process occurs, while the processing time of raw materials decreases, and ac-
cordingly, the energy resources of the enterprise are saved. In this case, the mass fraction of the fin-
ished product increases. Thus, we get a device that, with the consumption of less energy resources,
is capable of producing a large mass of the finished product.
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THE RESEARCH OF THE IDEAS ABOUT THE
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THROUGH MARKERS OF MENTAL
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(A THEORETICAL REVIEW)
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Annomauus

B cmamve onucanvt meopemuueckue 0CHOBbL UCCLEO08AHUSL NPedCMAasieHutl o 6yoyujem
Poccuu y cmyodenueckoii monooéicu uepez mapkepvt MeHmanvhvlx penpezenmayuil. Obocnosana
AKmyanbHOCMyb U3ydenuss oopasa Oyoywe2o cmpanvl y cmyoenueckou MOL00ENCU KAK 0COOO0U Co-
YUATBLHO-NPOPDECCUOHANLHOU SPYNNbI, XAPAKMePU3VIouwelcs He moavKo cneyuguueckum oopazom
JHCUBHU U COYUATILHBIM CNAMYCOM, KYJIbIMYPHbIMU HOPMAMU U YEHHOCIMHBIMU OPUCHMAYUAMU, HO U
8bICOKOU CEH3UMUBHOCIBIO U AKMUBHOCTBIO.

Mamepuanwst, memoowvl, pe3yibmanmut U 00CyHcOeHUA

Ipoananusuposanvl cospemeHnuble HAYYHbIE NOOX00bl K UCCIEO08AHUI (DEeHOMeHA npeo-
cmasnenuti 0 Oyoywem cmpansl y akmopa coyuanbHo-noaumuyeckou sxcuznu. Iloxazana cneyugu-
Ka uzyuenus npooremamuru Oyoyue2o Kaxk oeHoMeHa, pazepaHuyu8alomes Kame2opuu npeocmas-
JleHuti 0 6yoywem u obpaza 6yoywe2o, oopaza UHOUBUOYAIbHO20 0Y0ywe2o u Oyoyujeco coyuans-
HOU 00WHOCMU, 00pPA3A 803MOICHO20 0YOYULe20 U NPEOCMABIeHUs 0 NYMAX 0dlbHelue20 camopas-
sumus. OmoenvHo obcyscoaemcs npobrema popmuposanus oopasa o6yoywezo Poccuu kax uoe-
AnbHOU MoOenu 20cy0apcmed, 6 KOmopylo 6x005am napamempbl, ompadxcaoujue coiemanue uoeu
HOB01 OYXO8HOCMU U AKIUBHBIX COYUAILHBIX NPeoOPA3068anUll, Ymo Gopmupyem coomeemcmasyo-
WUl KOMNIEKC MAapKepo8 MeHMANbHbIX penpe3eHmayuli npeocmasieHuii o 0yoywem cmpamsl y
CMYOeHYeCcKOU MOJIOOENCU.

3akniouenue

B pabome 3asnensemcs mezuc o mom, umo uzyyerue npeocmasieHuti o 6yoywem Poccuu ons
MONO0EXCU KAK aKmopa COYUATbHO-NOTUMUYECKOU HCUSHU NPUHYUNUATLHO HA DPEeUOHANbHOM
BHYMPUCTNPAHOBOM YPOBHE, UMO OCOOEHHO BANCHO O/l UCCLEO08AHUSL COYUATLHO-NOIUMULECKON
JHCUBHU CMPAHDBL, 20€ CLOHCHOCU MPAHCHOPMUPYIOWE20CsL POCCULICKO20 00uecmsa 0ONOIHAIOMCS
NOAUKYIbMYPHBIM COCMABOM HACENEHUS U OCMPOU KOHKYPEeHYUel MexcOy Pa3IuYHbIMU NHOMOKAMU
coyuanuzayuu — om o6wezpaicOancKoll U pecuoHaAIbHOU 00 PeNUSUO3HOU U IMHUYECKO.
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KioueBble cjioBa: npeacrtaBicHuss o OyaymeMm, oOpa3 Oyaymiero, CTyJaeH4YecKas MOJIO-
NEXb, MCHTAJIbHBIC PEIIPE3ECHTALUN, KOPPEIATH MapKEPOB MEHTAJIBHBIX PEIPE3CHTALUM.

Abstract

The article describes the theoretical foundations of the study of ideas about the future of
Russia among students through the markers of mental representations. The article substantiates the
relevance of studying the image of the future of the country among students as a special socio-
professional group characterized not only by a specific lifestyle and social status, cultural norms
and value orientations, but also by high sensitivity and activity.

Materials, methods, results and discussions

Modern scientific approaches to the study of the phenomenon of ideas about the future of
the country in the actor of socio-political life are analyzed. The specifics of studying the problems
of the future as a phenomenon are shown, the categories of ideas about the future and the image of
the future, the image of an individual future and the future of a social community, the image of a
possible future and the idea of ways of further self-development are distinguished. The problem of
forming the image of the future of Russia as an ideal model of the state is discussed separately,
which includes parameters reflecting the combination of the idea of a new spirituality and active
social transformations, which forms an appropriate set of markers of mental representations of ide-
as about the future of the country among students.

Conclusion

The study states the thesis that the study of ideas about the future of Russia for young people
as an actor of socio-political life is fundamentally at the regional intra-country level, which is espe-
cially important for the socio-political life of the country, where the complexities of the transform-
ing Russian society are complemented by the multicultural composition of the population and acute
competition between various flows of socialization-from civil and regional to religious and ethnic.

Key words: ideas about the future, the image of the future, student youth, mental represen-
tations, correlates of mental representation markers.

QDunancuposanue cmamovu: Hccnedosanue evinonneno npu gunancoeoii noooeprycke POOH u JUCH ¢
pamkax nayunozo npoekma 21-011-31258./ Funding of the article: The research was carried out with the financial
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Introduction

The results of the transformation of public relations are reflected in the social ideas of citi-
zens about concepts, values, and social phenomena. Their formation is due to the influence of so-
cio-cultural, historical, political, economic and other factors. The study of ideas about different as-
pects of reality is considered one of the fundamental directions that solve the issues of regulation of
human behavior and activities, including for the purposes of strategic planning, ensuring the securi-
ty of the state and society.

Despite more than a century of social science history, among all types of social ties, the rela-
tion “individual — large stable group” remains the least studied. The importance of social ties and
relationships of a person with society as a whole and with its representatives and groups is reflected
in the theory of social capital of society and the theory of social capital of the individual, where the
former is considered as one of the main catalysts of progress, and the latter as a subjective represen-
tation of the social capital of society and its integral resource. In this sense, the main feature of the
21st century is not the struggle of ideologies and not even the competition of countries for the rates
of economic growth, but the increasing competition for the quality of life, national wealth, meas-
ured by the quality of human capital, as well as for the impact on public perceptions regarding the
proposed development strategies. In the twentieth century. progress in most cases was equated with
economic (monetary) and status growth, expressed in changes in purely quantitative indicators of
various levels. Much less attention was paid to considering the qualitative aspects of development,
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including safety, health, confidence in the future, justice, environmental issues, the possibility of
self-development, self-realization, life, the general humanistic direction of development.

This formulation of the question presupposes the formation of an individual person's image
of the future as an idea of wide access to getting a good education, interesting and meaningful work,
opportunities for creative self-development and livelihood, and ensuring health. Today, these indi-
cators of the quality of life are a value in themselves, and not only as a mechanism for human adap-
tation to the conditions of a changing world.

These specific features of the image of the country's future are most vividly presented
among student youth as a special social and professional group. At the same time, student youth's
ideas about the future are most often studied from the point of view of the subject's ideas about their
own future, while the study of the country's future image is not a subject of special study in socio-
political science, it remains within the framework of everyday ideas, representations of everyday
reality, or stylistic turnover. The state as the subject of these ideas is represented as a macro-social
object and the most important element of the territorial organization of society, endowed in the
minds of people with cultural, social, geographical and psychological content that forms specific
mental representations. In this case, the country can be considered as a mental construct, represent-
ing the unity of the social community of the people inhabiting the historically formed territory, its
culture, the individual characteristics of the subject and natural resources.

The specific content of mental representations for students' conceptualizations of the
country’s future

The relevance of the study of ideas about the future of the country is growing in connection
with transformations at the macrolevel of a person's social ties with the country of birth and resi-
dence, which result in one of the most significant social phenomena of recent decades - the unprec-
edented growth of external migration, which is in the focus of research of many domestic and for-
eign scientists. In addition to migration trends, the study of the relationship between the relationship
between a person and society is due to a number of macrosocial reasons. First, the acceleration of
the rate of change in a modern transitive society creates conditions for an increase in the dynamics
of social relations and a decrease in the stability of a person's attachments to any particular way of
life, as well as to various social, cultural and geographical objects, including the country of birth
and residence. [1]. Secondly, in the space of life of a modern person, the mixing of cultures of dif-
ferent countries is increasingly occurring, which is facilitated by the numerous screen images of the
media and the Internet, the development of cross-border education and transnational enterprises [2].
Thirdly, a new type of global identity is emerging, which affects the revision of a number of issues
related to ethnic, cultural, national, civic identity and human ties with large social communities, in-
cluding the social community of the country [2]. Fourth, in the modern world, there are processes of
gradual forgetting of traditional values, the disappearance of traditional institutions of socialization,
the erosion of the traditional foundations of society, new, virtual social-group communities are
emerging that are not tied to the territory of any country, the trend of personal self-construction and
self-realization is growing in all spheres of life [3]. Fifth, the idea of economic determinism is
steadily gaining strength, asserting the dominance of the value of economic efficiency and rational
thinking (as pragmatism and prudence) over the values of human relations, the bonds of citizenship,
culture and patriotism as the main guarantee of building happiness [4]. Sixth, the emergence of new
methods, forms and models of identification and interpersonal relations in the modern information
society, in the context of its global digitalization, which creates a special environment for the exist-
ence and development of the subject [5].

All these social and cultural transformations in modern society are closely interconnected, as
well as with the emergence of new conditions of a technological, economic, political order, and af-
fect the change in the ways of experiencing a person's life, his values, relationships, social behavior
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and, ultimately, on his vision of the country's future. They inevitably act as markers of the subject's
mental representations for these representations.

Mental representations as a phenomenon are the subject of study in the cognitive sciences.
They act as mental or mental images reflecting the features of the actual or potential subject of the
subject's consciousness and attention. From these images, in the process of the individual life of
each particular person, his picture, the image of the world, is inevitably formed and corrected. The
mental representations themselves, with their subject-specific content, are the fundamental charac-
teristics of the reality modeled by the subject, which, within the framework of our research, is rep-
resented by the image of the future of Russia [4, 6, 7].

According to A.O. Prokhorov, mental representations over time acquire a certain structure,
in which associative, evaluative, conceptual and figurative levels can be distinguished. Mental rep-
resentations can be viewed as a process (the process of displaying, representing) and as a result, a
unit (description of experience within the framework of the picture of the world). The first approach
is typical for foreign psychology, where the emphasis is on the procedural, dynamic side of mental
representation, on its cognitive functions (Blatt, Auerbach, Levy, 1997; Cooper, 1990; Geller, Far-
ber, Schaffer, 2010; Kemp, 1998; Lukowitsky, Pincus , 2011). Within the framework of the second
approach, mental representations are understood as internal structures that are formed in the process
of a person's life, in which his existing picture of the world, society and himself is presented (An-
dreeva, Belopolsky, Blinnikova, 1998). Within the framework of this paradigm of mental represen-
tation, a number of both domestic and foreign studies have been carried out (Kubryakova and De-
myankov, 2007; Bascoe et al., 2009; Lotto et al., 2006; Savadori et al., 2001). It is this interpreta-
tion that allows us to consider the organization and content of verbal and figurative ideas about the
future of Russia among students [8].

Transformational processes in society, first of all, concern the most active and sensitive part
of it - the youth. It is characterized by a specific way of life, social status and role expectations,
style of behavior, cultural norms and values that have historical and cultural conditioning and are
associated with the key characteristics of youth as a special stage in the life path [9]. Often viewed
as a “reserve” of the country, young people perform in society the function of a revitalizing media-
tor, the vanguard of society, which becomes necessary and comes to the fore in order to adapt to
rapidly changing or qualitatively new circumstances. Therefore, dynamic, rapidly developing socie-
ties always rely on effective youth policy. The peculiar "reserve" character of young people is man-
ifested in incomplete involvement in the status structure of society, thereby allowing young people
to be more mobile and independent. Therefore, young people, as a rule, are neither progressive nor
conservative. She is more of a potency, ready for any undertaking [10]. In this sense, for young
people, student youth as a special social and professional group, the identified social and cultural
transformations, reflected in the ways of experiencing life, values, relationships, social behavior and
others, act as fundamental markers of mental representations for ideas about the future of the coun-
try and can serve indicators of various kinds of positive or negative changes or their tendencies in
the social situation of the development of society.

Thus, the idea of the future of the country is a topical subject of research, and despite the
presence of comprehensive, generalized studies on macro-regions [11] or individual states [12], at
the moment there are no works devoted to the study of this problem at the in-country level. It is es-
pecially important for the socio-political life of the country, where the difficulties of the transform-
ing Russian society are complicated by the multicultural composition of the population and the pro-
nounced competition between various streams of socialization: civil, regional, religious, ethnic, etc.

Analysis of research approaches of the socio-political life actor’s ideas about the coun-

try's future
The study of ideas about different aspects of reality is one of the most important areas of
scientific research in the field of the humanities and social sciences, solving the issues of regulation
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of human behavior and activity. "Social science is in an extremely acute (problematic) situation of
determining the possibilities of maintaining human stability in a very unstable society” [13, 14].
The need to determine the potential capabilities of a modern person in solving complex issues of
building and preserving his life in the context of a global crisis is actualized with a special study,
understanding, understanding of the features of his functioning.

Modern social sciences and humanities are characterized by the presence of numerous at-
tempts to define the concept of "future”, as much as possible to fully reveal its content and meaning.
From the very beginning of studying the problems of the future, diametrically opposite approaches
to understanding the essence of this phenomenon have emerged.

At the moment, a stable situation has emerged when information models of the future are ac-
tively being built in certain branches of knowledge, such as futurology, social forecasting, and fore-
sight technologies, aimed at building “maps of the future”. It is thanks to these scientific directions,
which are quite new and cover the last two decades by the date of publication, that the vectors of
development of social systems and the individual future are being adjusted. In turn, information
models allow us to build sensory images of the future associated with specific modalities of percep-
tion or verbal constructs. The most common is the understanding of the image of the future as a
subjective emotional-cognitive education, which is the bearer of an individual vision (in a broad
sense) of reality, and, therefore, interacts with it. Thus, this structure is something that mediates the
entire complex of the subject's relations with the surrounding world, with its actually significant
part.

In the context of our research, one more dilemma arises: the “image” of the future and “ide-
as” about the future. These are close concepts, but not synonymous. The problem of representations
is one of the least well-defined in social science. Representation as a phenomenon is considered by
researchers in its ontogenetic, individual, socio-historical aspects: the connection between represen-
tations and individual characteristics [15, 16], age dynamics of representations [17], representations
in one specific type of activity [18], macrosociological approach to analysis representations by var-
ious social groups in the historical context [19], studies of the idea of the future of the world, the
development of socio-political processes as the results of historical rivalry between superpowers
[20]. Representations unite into one whole all the cognitive activity of the subject, creating an op-
portunity for the integration of its individual processes, defining the significance of the cognitive
role of representations as a transitional structure from perception to abstract-logical thinking. The
representation reflects not only the object, means and objective conditions of activity and commu-
nication, but also the internal states of individuality. Therefore, three dimensions are distinguished
in representations: consciousness (stream of consciousness); objective - a reflection of the external
world, its objects and their meanings; subjective - internal states.

The problem of a comprehensive analysis of students' ideas about the future of the country
has been developed within the framework of philosophy, sociology, conflict management and psy-
chology and is reflected in modern scientific research. Images of a possible future, ideas about the
ways of further self-development, the image of the individual future in the context of the future so-
cial community, ways of influence of ideas about the future on social and socio-psychological adap-
tation, professional success, well-being and security are urgent problems not only in humanitarian
research.

K. Levin introduced the concept of "psychological field at the present moment”, which in-
cludes the position of the individual "here and now" and his idea of the past and the future. It was
K. Levin who raised the question of the existence of units of individual time of different order, due
to the scale of life situations, and substantiated the study of the temporal perspective of the individ-
ual. Revealing the dynamics of ideal and real goals, K. Levin pointed out the regulating function of
the ideal future plan for determining behavior in the present. According to E. Titchener, "images are
elements of ideas and reflect experiences that are not associated with the current moment - for ex-
ample, those occurring in our memory." Z. Freud considered images as the reproduction of instincts

Bbinyck Ne3, 2021 149



COBPEMEHHAA HAYKA U UHHOBAUWUMU

and drives in consciousness; mental images in his understanding connect a person not with objec-
tive reality, but with the inner world. Within the framework of cognitive science, the category of the
image of the future was considered in the context of the problem of storing and reproducing infor-
mation. The main task of the image is to preserve in memory the events and phenomena of reality in
the form of some picture in the head, a projection of scenes from the real world (J.S. Bruner, J.
Kelly, A. Bandura, L. Kohlberg, J. Piaget, etc.). R. Fraise (1957) introduces the concept of "tem-
poral outlook™, considering it as an integrative characteristic of the development of temporal repre-
sentations of the personality that are formed in the process of social activity. T.J. Cottle, S.L. Kline-
berg (1974) and A.l. Rabin (1978) investigated the "time perspective”, understanding it as the abil-
ity of the individual to act in the present in the light of anticipation of relatively distant future
events. They found that the range and event content of the temporal perspective is influenced by
factors such as the level of intelligence and anxiety of the individual. KA Abulkhanova [21] consid-
ers planning the future as a combination of three different perspectives: psychological, personal and
life. The activation of the processes of building an image of the future is closely related to the pro-
cesses of the formation of personal identity and readiness for self-determination and self-realization.
The ability to create it is the ability to make optimal life choices. This is an important element of
readiness to take adequate actions in situations of changing living conditions and a condition for the
maximum disclosure of a person's capabilities [22].

S.L. Rubinstein (1997) considered the problem of forming the image of the future in the
context of the problem of determination, in the light of the principle put forward by him: external
causes act, refracting through internal conditions. According to the theory of reflection P.Ya. Gal-
feather is the attitude of reflection, due to which reality is presented in the consciousness of the sub-
ject. Considered in the context of the theory of reflection, the image, on the one hand, allows you to
see the specifics of the process of reflection at various levels of the internal organization of a per-
son. From another position of study, an image placed in the space of consciousness is an integral
product of a person's interaction with the real world, revealing the main functions of his social life
[23].

These ideas were further developed in the works of M.Yu. Ginzburg [24], where the for-
mation of the image of the future is understood as the acquisition of a value-semantic unity by a
person and its implementation, taking into account the spatio-temporal organization of life. Value is
a fundamentally timeless characteristic; giving a person an idea of the future, she does not correlate
it with the time axis, with chronology, because that other dimension is the dimension of the “seman-
tic future” [25].

In the studies of L.A. Regush substantiates the understanding of foresight as a process aimed
at solving the problem of the future through the transformation of bases, taking into account the
conditions of their manifestation. Forecasting is based on images-representations: images created on
the basis of representations and aimed at recreating the existing or existing reality, facing the past
and images facing the unknown, to that which did not exist and does not exist now. These images,
created by man, become a condition (fact) for the creation of a new reality. The leading images
themselves become the cause of the change in the present [26].

Representatives of subjective (ethical-psychological) sociology saw an image of the future
in which a society exists that combines two main trends - personal individualism and social solidari-
ty. The adherents of naturalistic sociology believed that the ideal image of the future for Russian
society is one in which education and enlightenment are actively evolving, the intelligentsia and the
middle class are developing by ensuring progress in three areas: political, economic and legal. In
the ideas of representatives of the direction of the synthesis of psychologism and naturalism in soci-
ology, the image of the future was expressed in the achievement of a complete denial of the state
through riots, a social revolution, which would lead to improvements in life. Supporters of neo-
Kantian sociology saw the following ideal model: in the future, the influence of the elements of
public life will be reduced at the expense of rights and ethics with the participation and active de-
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velopment of people's creativity. In the works of Russian sociologists, the image of the future was
not just a certain symbol or a set of visual representations, signs and possible associations. The im-
age of the future of Russia is understood as an ideal model of the state, which includes all the opti-
mal parameters. They determine the importance, significance, role and place of the country in the
world, open up broad prospects for every citizen. Modern images of the future of Russia, which
dominate the information space and the consciousness of society, can be divided into two main cat-
egories: ideas of new spirituality and active social transformations [27].

A consistent concept of building an image of the future is presented in the work of D.L. Po-
lak [28]. The study of the features of building an image of the future through the study of intentions
and achieving goals is reflected in a number of works by P.M. Gollwitzer et al. [29, 30, 31], in in-
terdisciplinary research by A.N. Tatarko, M. Becker, V. Wignols, I. Owey, M. Easterbrook, R.
Brown, P. Smith, S. Abuhamdeh, S. Lai [32]. The study of dissonance in the ideas of young people
about the future using the methods of futures design is carried out by S. Angelou, L. Sheldrick, M.
Tennant [33]. Images of the future among young people in South Korea are presented in the studies
of H. Song [34]. Ontogenetic aspects of the problem of forming a time perspective are revealed in
the studies of T. Chen et al. [35]. The problems of promoting the country's image are revealed in the
studies of S. Sami [36]. A team of scientists from the United States and India is currently conduct-
ing research on the country's image from the point of view of the theory of legitimacy [37]. Studies
of the national image are carried out by Chinese scientists [38]. In Great Britain, the image of the
future is studied in conjunction with a cross-cultural perspective of possible “I” [39]. Neurocogni-
tive studies of images-representations of the future in young people are currently being carried out
by Chinese scientists [40], Canadian researchers [41] and English authors [42]. As a problematic
field of research, youth, politics and participation in a changing world are identified in the studies of
L. Pruitt (2017) [43]. In the studies of Russian sociologists, the image of the future of modern youth
is consistently revealed (S.B. Abramova, 2015; Ya.V. Didkovskaya, L.N.Bannikova, L.N. Boroni-
na, Yu.R. Vishnevsky et al., 2018) [ 44, 45].

In modern social and humanitarian science, the study of social representations is set in three
main directions: within the framework of implicit theories (J. Bruner, S. Ash, J. Kelly, A. G.
Shmelev), as a form of social cognition in the French school (S. Moskovichi, W. Duaz, J.-C.
Abrique, V. Wagner, D. Jaudelet, etc.) and as one of the procedures of social thinking (K.A.
Abulkhanova, M.I. Volovikova, A.N. Slavskaya, N. L. Smirnova, L. G. Pochebut, L. I. Dementy)
[47].

The study of young people's ideas about society, its structure and development prospects is
especially significant. The main provisions on the essential characteristics of the behavior and activ-
ities of young people, their ideas about themselves and their future are presented in the works of
A.A. Bodaleva, L.I. Bozovic, R.L. Krichevsky, N.O. Sveshnikova, E. Erickson [48].

The study of the issues of temporality and individual time of a person is one of the key
points of growth of modern general humanitarian knowledge. Numerous studies of the image of the
future are aimed at identifying the role of the image of the future in the regulation of behavior (P.K.
Anokhin, N.A. Bernshtein), its “indicative basis” that determines the meaning of life (A.N. Leon-
tiev, G. Allport); the relationship of the past, present and future in the temporal picture of a person
(K. Levin, V.l.Kovalev, E.I. Golovakha, A.A.Kronik, K.A. Abulkhanova-Slavskaya, T.N. Berezi-
na); the influence of a positive image of the future on the mobilization of the subject's internal re-
sources (A. Maslow, A. L. Korobkin); the role of the image of the future as a model of organizing a
person's life (OE Baitinger, LI Antsyferova); the influence of the loss of a person's image of his fu-
ture, which entails the loss of the meaning of life (V. Frankl). Special attention of modern research-
ers is directed to the study of the subject's activity in building his future, to the problems of forming
in people the ability to predict their development, constructing their own life (A. Bandura), readi-
ness to act in conditions of uncertainty (Ya.B. Chastokolenko). A number of studies are devoted to
identifying the influence of individual-typological characteristics and socio-psychological charac-
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teristics of a person on the formation of the image of the future (N.B. Kostenko, E.B. Agafonova,
A.L. Korobkin, E.V. Razgonyaeva, T.E. Fedoseeva) , age characteristics (KD Chadayeva), social,
political, economic conditions of human life (SA Bashkova, Sh. Buhler). In this sense, the phenom-
enon of the image of the future can claim to be one of the central concepts in the phenomenology of
“a changing personality in a changing world” (VN Petrova) [22].

The importance of social ties and relationships of a person with society as a whole and with
its representatives and groups was reflected in the theory of social capital of society (J. Coleman, R.
Putnam) [49, 50] and the theory of social and psychological capital of the individual (A.N. Tatarko
) [32]. The attitude of the individual's commitment to the social community of the country is con-
sidered as one of the most important components of the systemic resource of the social and psycho-
logical capital of the individual (SV Frolova) [4].

The idea of the future in various social groups, including at the level of respondents from
different regions of the country, was studied in domestic science by E.V. Kovalevskaya, A.S.
Deryabina, R.l. Pogorova and others, and at the level of respondents in macroregions - in separate
complex works (World Youth Report) [11].

Now there are many forecasts regarding the further development of our country, and hypo-
thetical images of its future are being structured. The main factor in this issue is, first of all, the ide-
as about the future of Russia among Russian youth, since it is its representatives who will have to
build and live in this future. The ideas of young people about the future of the country themselves
act as indicators of constructive and destructive transformations or their tendencies in the social,
economic and political situation of the development of society, and mental representations for these
ideas at the level of ways of experiencing life, values, relationships, social behavior and others are
parameters and grounds for appropriate scientific analysis.

Conclusions.

A reflexive analysis of the literature makes it possible to single out the most characteristic
content correlates of markers of mental representations for students' ideas about the the country’s
future:

- the formation of the image of a possible future;

- readiness for professional and personal self-determination;

- the clarity of the set life goals, the certainty of the stages of their achievement;

- stable and consistent life and professional values;

- an idea of the external and internal conditions for achieving their own goals, ways to over-
come obstacles;

- an adequate level of claims;

- readiness for self-knowledge and self-development;

- readiness to realize a personal life perspective.

If we consider mental representations as a result of reflection, a unit of description of expe-
rience within the framework of the picture of the world, then we can distinguish several forms of
mental representations of the picture of the future of the country among students: associative imag-
es of the future of the country; the concept of the future of the country, representations associated
with action, activities in the future, social representations, including the representation of future in-
teractions in the “I-others” system.

Thus, we have determined the direction of empirical research of students' ideas about the fu-
ture of Russia through the markers of mental representations.
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aAMepUKaAHCKOM pecuone.
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Ananuzupyemcs pocm UCNauCKux UHEeCmuyull 8 IKOHOMUKY PeSUOHA, NPOOBUNHCEHUE UCNAH-
CKUX MPAHCHAYUOHATbHLIX Kopnopayull. Paccmompenvl ocnognvie smanvt omuoweHull 6e0yuumu
cmpanamu peeuona: bpazunueti, Mexcuxotu, Apeenmunoti, Konymoueil. [loosepenyma oyeHouHOl
Xapaxkmepucmuke 3KoHoMuyeckas ouniomamus Mcnanuu.

Ilocne ycnewnoeco cmapma kpynuvix THK 6 Jlamunckoti Amepuxe 6 nauane eexa, Hcnanus
dellaem CMABKY HA NPOOBUIICEHUE MATIO20 U CPeOHe20 Ou3Hecd, no00epi’cUsas ux O0esimeibHOCHb
yepes cemv NOCONbCME, KOHCYIbCME, IKOHOMUYECKUX U KOMMEPUECKUX 0Qhucos.

3aknrouenue

Mooicno coenams 6b1600, UMoO HAYUHAS, MEXHONOSUYECKAS U UHHOBAUUOHHASA OUNIOMAMUSL
8b16€0eHA UCNAHCKUM NPABUMETbCMBOM 8 Kauecmee Hanpaeienus

KroueBble ciioBa: UMUK CTpPAaHbI, aTJIIAHTU3M, «KTPUAHTYJIALIUS», «HOBBIH HMIICPUAIIU3MD,
«HOBBIN IMOBOPOT», ((I[py3L$I I/ICHaHI/II/I», OKOHOMMUYECCKasA AUIIJIIOMAaTHus.

Abstract

The article considers the foreign policy of Spain in the Latin American region.

Materials, methods, results and discussions

The article analyzes the growth of Spanish investments in the economy of the region, the
promotion of Spanish multinational corporations. The main stages of relations between the leading
countries of the region are considered: Brazil, Mexico, Argentina, Colombia. Spain's economic di-
plomacy has been assessed. After the successful launch of large TNCs in Latin America at the be-
ginning of the century, Spain relies on the promotion of small and medium-sized businesses, sup-
porting their activities through a network of embassies, consulates, economic and commercial of-
fices.

Conclusion

It can be concluded that scientific, technological and innovative diplomacy has been taken
out by the Spanish government as a direction

156 Bbinyck Ne3, 2021


mailto:mkardanova@yahoo.com/
mailto:mkardanova@yahoo.com/

COBPEMEHHAA HAYKA W MUHHOBALUMUMU

Key words: image of the country, Atlanticism, "triangulation”, "new imperialism”, "new
turn”, "Friends of Spain"”, economic diplomacy.

Introduction

In Latin America, Spain's policy is implemented through bilateral contacts at the highest and
high levels, political, economic, socio-cultural initiatives. To strengthen its influence, Spain uses all
forms of diplomacy that exist in the modern world, acting through a developed system of institu-
tions, and achieves significant results.

Materials and methods, results and discussions

At the political and diplomatic level, Spain develops relations with Latin American coun-
tries through the activities of its diplomatic missions in them (by 2018, a total of 21 Spanish embas-
sies and 15 consulates were opened in the region), as well as through regular visits of senior offi-
cials, consultations on the level of ministries and departments, holding conferences, summits, bilat-
eral negotiations on all issues of cooperation. Traditionally, Spain's policy in Latin America directly
depends on who is at the head of the country's government. In the period under review from the be-
ginning of the XXI century. Until 2018, the Prime Ministers of Spain were three politicians: the
leader of the People's Party, Jose Maria Aznar (May 5, 1996 - April 17, 2004), the representative of
the Spanish Socialist Workers' Party, Jose Luis Rodrigo Zapatero (March 14, 2004 - December 21
2011) and replaced H.M. Aznar as leader of the People's Party of Spain Mariano Rajoy (December
21, 2011 - June 1, 2018).

Latin American vector under H.M. Aznare was not the leading foreign policy direction in
Spain, since his government relied heavily on relations with the United States and took an active
part in the activities of the North Atlantic Alliance. With the coming to power of H.M. Aznar pro-
claimed a course for the personalization of Spanish foreign policy - J.M. Aznar took over her lead-
ership and personally traveled to the region every few months to establish direct contacts. Neverthe-
less, under him, the number of references to Latin America in public discourse began to decline
sharply, and bilateral political relations with the states of the region gradually faded into the back-
ground, giving way to trade, economic and investment cooperation with them. [1] In general, for the
Latin American policy of Spain of the period of H.M. Aznar was most characterized by the follow-
ing features:

— a qualitative and noticeable increase in the volume of Spanish investments, accompanying
the promotion of Spanish transnational corporations and at the same time provoking a deterioration
of the Spanish image (in connection with suspicions and accusations of Spain in the so-called "new
imperialism");

— attempts by H.M. Aznar to inscribe Ibero-America in the general concept of Atlanticism,
which, in his opinion, should not be limited only to partnership with the United States. On this ba-
sis, the idea of "triangulation with the USA" was formed, i.e. recognition of the need to improve
relations between the United States and Latin American countries in order to make Spain's policy in
the region more effective, as well as the need for regular coordination of the positions of Spain and
the United States on the region’'s internal political agenda;

— the promotion of the anti-terrorist struggle as one of the foreign policy priorities - a dia-
logue with all Latin American countries on the extradition of terrorists guilty of committing crimes
on the territory of Spain and supporting the Spanish group ETA,

— improvement through coordination with the United States of bilateral relations with Co-
lombia (Spain supported the American plan for a military solution to the internal conflict, decided
to supply military equipment to Colombia and openly supported the incumbent President Alvaro
Uribe), with El Salvador, Honduras and the Dominican Republic (with the participation of the mili-
tary from these three countries, the United States and Spain, a joint military brigade "Plus Ultra"
was created in Irag) and, at the same time, their deterioration with Argentina, Chile, Cuba, Mexico
and Venezuela due to political and ideological differences and the "left turn” that began in them, as
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well as suspicions the leadership of these countries in the excessive interference of Spain in their
internal affairs and the support of opposition groups;

— crisis in relations with Cuba, regular accusations of the Cuban leader Fidel Castro of hu-
man rights violations and arrests of politicians, which ultimately led to the adoption by the Europe-
an Union of a package of sanctions against Cuba, in which Spain played a significant role;

— improving the business climate and increasing trade turnover between Spain and Brazil
up to the signing in October 2003 of a strategic partnership agreement between the two countries;

— carrying out on the initiative of H.M. Aznar summits EU - Latin America in Brazil and
Spain, which made it possible to sign a trade agreement between the EU and Chile, to launch nego-
tiations on the creation of an EU free trade area with the countries of Central America and the An-
dean Community of Nations.

In 2011, M. Rajoy became the Prime Minister of Spain, choosing three basic priorities for
his policy in Latin America: strengthening bilateral partnership, redefining the role and place of the
Ibero-American Community in the region and mediating Spain in developing cooperation between
Latin America and the EU. Ideologically, the policy of M. Rajoy began to be implemented within
the framework of the “two Latin America” formula, which recognized the existence of the problem-
atic countries of the ALBA group and promising countries of the Pacific Alliance, which Spain
clearly preferred. Under him, the strategy of promoting the image and reputation of Spain “Marca
Espana” began to play a key role in the implementation of Spanish foreign policy. This led to the
mercantilization of the entire Spanish foreign policy, an increase in the role of economic relations in
it and the subordination of foreign policy goals to the commercial interests of Spanish companies.

[2]

Under M. Rajoy, Spain stepped up bilateral cooperation with individual countries of Latin
America. Thus, in 2017, negotiations were held in Madrid between King Philip VI of Spain, Prime
Minister M. Rajoy and President of Argentina Mauricio Macri, during which King Philip VI:

— reaffirmed Spain's desire for closer bilateral cooperation in all areas of relations within the
framework of a privileged strategic partnership;

— noted that Spain retained the position of the first European investor and the second inter-
national investor in Argentina, where 300 Spanish companies successfully operate in the field of
communications, finance and insurance, energy, construction, technology and fashion, and in bilat-
eral trade the volume of exports exceeds 850 million euros per year , while imports are 1.5 billion
euros;

— advocated closer and effective cooperation on key issues, such as the fight against terror-
ism, drug trafficking, organized crime. [3]

As a result of the negotiations, the parties signed a Memorandum of Understanding and an
Action Plan to deepen the strategic partnership between Spain and Argentina with the priorities:
human rights, support for migrants, development of consular relations, sectoral cooperation and co-
operation in Antarctica. [4] M. Macri was awarded the prize for promoting economic development,
social cohesion and supporting Spanish investment. In November 2017, the Secretary of State for
International Cooperation and Cooperation in Ibero-America and the Caribbean Fernando Garcia
Casas visited Argentina for political consultations and participation in the IV World Conference on
the Sustainable Elimination of Child Labor. During his negotiations with the First Deputy Minister
of Foreign Affairs of Argentina, Daniel Raimondi, it was decided to create separate commissions
for cooperation in the field of economic development and in the field of education and culture, to
strengthen contacts between the judiciary and diplomatic structures; and the parties agreed to estab-
lish a Council of Spain and Argentina Foundation with a particular focus on commerce. [6] Stabili-
zation of the Argentine Economy in 2015-2017 opened up broad prospects for Spanish investments
and the activities of Spanish companies.

One of the events confirming a new stage in relations between Spain and Mexico was the
award ceremony of the Friends of Spain Prize in Mexico City for Mexican personalities and busi-
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nessmen for their contribution to strengthening the image of Spain and relations between the two
countries (before that such ceremonies were held in Hong Kong, Shanghai, Moscow, London, Mi-
ami, Tokyo and Dubai). The awards were received by officials and businessmen V.D. Morodo, A.
Valle, A. Suarez, President of the Board of Directors of Zara México L. Prado, President of Comer-
cial Mexicana G. Nova, President of Grupo Pando A. Cozio, and former Mexican footballer W.
Sanchez, who became one of the best strikers in Real Madrid history Madrid and named the best
football player in North America and Central America of the twentieth century. according to the
International Federation of Football History and Statistics (IFFHS).

Relations with Brazil under M. Rajoy developed within the framework of a new Develop-
ment Agreement signed with the participation of the Spanish Agency for International Development
Cooperation and the Brazilian Cooperation Agency, which provides for special attention to the situ-
ation of people of African descent, environmental protection, rural development and renewable en-
ergy sources, improved water supply and sanitation systems in several regions of Brazil. [7] The
main priorities in Brazilian-Spanish relations were the promotion of political dialogue and trade and
economic exchanges, increased investment in strategic areas such as infrastructure, energy and tour-
ism, improved coordination in the field of foreign policy through the relevant departments of both
ministries and missions to the United Nations. [8]

Bolivia during the period of M. Rajoy's activity was included in the number of geographical
priorities of the first order. Until 2016, relations between Spain and Bolivia focused on programs in
the areas of democratic governance, water supply and sanitation, education, medicine and culture,
with a particular focus on gender inequality, preservation of cultural heritage and guarantees of the
rights of indigenous peoples, especially in territorial areas. associated with the departments of Beni,
Chukisaka, Cochabamba, La Paz and Potosi.

Spain's economic diplomacy is one of the main instruments of its foreign policy activities
and is closely related to improving its image. It is to constantly protect and promote Spain's eco-
nomic interests abroad by providing comprehensive support for the internationalization of the Span-
ish economy and its companies. Since 2011, the number of Spanish export companies has increased
by more than 30% (reaching 161,454 in 2017); in 2017, 67.7% of the income of Spanish companies
was received abroad, and for some enterprises this figure reached 100%. It is important to note that
after the successful start of large TNCs in Latin America at the beginning of the century, after 2011
Spain began to rely on the promotion of its medium and small enterprises in this region, accompa-
nying and supporting their activities through a network of embassies, consulates, economic and
commercial offices.

Spain's economic relations with Latin American countries, its capabilities and readiness to
develop trade and investment with them have a direct impact on the perception of Spain in this re-
gion. In the late XX — early XXI centuries. Latin America has faced an influx of business people
who have chosen to start companies in key sectors such as banking, telecommunications and ener-
gy. However, the very presence of Spanish companies, as the ABC-Spain columnist L. Aillon right-
ly notes in his article, although it benefited both them and the countries that accepted them, never-
theless provoked an increase in discontent among the population - those of its groups that started
talking about “ new Spanish conquest ”. A discussion began about the oppression of the indigenous
inhabitants of Latin America, and accusations of Spain in the new economic imperialism appeared.
States with which political relations in Spain at that time were not developing in the best way - such
as Bolivia, Venezuela and Argentina - officially joined these accusations, which damaged the work
of Spanish companies.

However, in the early years of the XXI century. Spain, being a socially and economically
prosperous country, has consistently expanded its presence in many countries of the region. With
the onset of the 2008 global financial crisis, many Latin American countries who emigrated to
Spain were forced to return to their homeland, and at the same time, the number of remittances from
Spain to Latin America decreased, and therefore the perception of Spain in them became less posi-
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tive. ... The improvement in perception began after Spain came out of the crisis in 2011 (from 53%
to 74% - on the average), while the worst perception of Spain, according to the Latinobarémetro
study, was recorded among residents of Bolivia, Venezuela and Costa Rica. and the best is in Uru-
guay, Honduras and Ecuador. [9]

At the state level, a system for assessing the perception of Spain in Latin America and in the
world in general was launched by the High Commissioner for the strategy for promoting the image
and reputation of Spain "Marca Espana" in February 2013 with the aim of analyzing and improving
the positioning of Spain in the main international rankings. Its main task was to create a mechanism
for "conscious management” of actions and the flow of information from various ministries within
the Spanish government. At the initial stage, a list of 41 indexes was approved, which was then ex-
panded to 52. The resulting ratings provide an idea of the main competitive areas in which Spain
can improve its perception of its image. The assessment of Spain's perception is carried out by spe-
cialists from the Elcano Royal Institute, whose work is highly appreciated by the Spanish Ministry
of Foreign Affairs and Cooperation. They prepare annual analytical reports "The reputation of
Spain in the world" - in particular, in the chronologically latest of them, released in 2017, in the
ranking of countries with the most positive reputation in Latin America, Spain ranked sixth (after
Italy, Japan, France, Germany and Canada). [10]

In January 2018, the Spanish Global Language Strategy was approved and the position of
High Commissioner for the Marca Espafia brand was renamed to High Commissioner for the Marca
Espafia brand to make the Spanish language a strategic tool and create additional opportunities in
the Spanish-speaking community. and the promotion of the Spanish language. To assist the Com-
missioner, an Advisory Board is being created, which will plan and coordinate the actions of the
Spanish authorities, as well as all public and private organizations involved in the promotion of the
Spanish language. The council will be chaired by the High Commissioner and Secretary of State for
International Cooperation and Cooperation in Ibero-America and the Caribbean. The council will
include four experts nominated by the Minister of Culture, Education and Sports from among fa-
mous personalities, the director of the Instituto Cervantes, the director of the Royal Spanish Acad-
emy, a representative of the Association of Spanish Academies, a representative of the Supreme
Council for Scientific Research and other cultural figures. The first package of initiatives includes
the creation of an Ibero-American educational mobility program and an internship system for Ibero-
American students; development of an information portal with virtual characters - ambassadors of
the Spanish global language for learning Spanish in a game form and a databank with free works on
the following topics: literature, cinema, music, art, science and technology; approval of the Entre-
preneurship Plan, under which Spanish and Latin American companies and multinationals will be
involved as sponsors. It is planned to encourage the participation of civil society and the private
sector, whose representatives will be able to benefit from tax incentives of up to 90%, since the en-
tire new strategy is called an "event of exceptional public interest". [11]

Another important initiative of the Spanish Cooperation Agency is a long-term engagement
with the Autonomous Municipal Government of La Paz on the promotion of social protection for
women victims of violence. Thanks to a € 100,000 donation made by Spain in February 2018, a
municipal systematic model for monitoring women victims will be created during the year, provid-
ing them with municipal social housing. The initiative also includes the creation of Community so-
cial networks for the prevention of violence in three macro-regions of the municipality of La Paz:
Cotachuma, Peripherica and San Antonio. The agency has been supporting the autonomous munici-
pal government of La Paz for the development of the city for over ten years with a total contribution
of over 2 million euros, incl. for strategic work on solving the water problem and restoring land fer-
tility in the municipality, as well as for professional training of personnel for local self-government.
The second major organization for the General Directorate of Communications and Diplomatic In-
formation is the House of America. It is part of a network of houses created by the Ministry of For-
eign Affairs and Cooperation, opened in 1990 and is a public consortium of various institutions
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working to strengthen ties between Spain and the Ibero-American countries. On account of his
events such as the conference "New trends in elections in Spain and Latin America"”, round table
"New scenarios and political trends in Spain and Latin America", organizing meetings with cultural
figures (such as the poet G. Guerrero , March 2017), an annual meeting of Ibero-American Corre-
spondents and Attachés (to foster links between the network of correspondents and embassy offi-
cials).

In its work, the Directorate General for Communication and Diplomatic Information also re-
lies on the Center for International Studies in Barcelona (CEIBCN), created in 1987 to conduct de-
bates in the field of international relations, as well as relations between the business world, the dip-
lomatic, academic and institutional communities. This center organizes public lectures of officials
responsible for Spanish policy in Latin America, regularly invites Spanish ambassadors to Latin
American countries to conferences.

Conclusions

Scientific, technological and innovative diplomacy was established by the Spanish govern-
ment as a separate area of work of the Ministry of Foreign Affairs and, like other types of diploma-
cy, is largely aimed at improving the brand of Spain in the world. It is implemented through the ac-
tivities of the Secretariat for Research, Development and Innovation, the Supreme Council for Re-
search and the Conference of Rectors of Spanish Universities, the Spanish Confederation of Busi-
ness Organizations, the Spanish Foundation for Science and Technology, a network of think tanks.
[12] For Latin America, the priority is 2018-2020. declared the strengthening of scientific coopera-
tion between Spain and CELAC, including within the framework of the innovation development
subprogram IBEROEKA. [13]
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IMPOLHECCA AJAIITAIUNU: HA IIPUMEPE
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DISCOURSES OF PROJECTING THE FACT OF
DEPORTATION OF 1944 ON THE
CONSTRUCTION OF VICTIM PERCEPTION
BY THE CRIMEAN TATARS OF THE
ADAPTATION PROCESS: ON THE EXAMPLE
OF ELECTRONIC MEDIA
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Annomauus

Coxpanenue cmabunsnocmu 6 smuuyeckoul cgpepe scuznu Pecnybauxu Kpvim u eopooa ge-
Odepanvrozo 3HaueHus Cesacmononv A6IAemcs 00OHOU U3 SHAYUMbBIX 3a0ay (hedepanrbHblX U peuo-
HAbHBIX OP2AHO8 20CYOapCcmeeHHot enacmu u ynpasnenus Poccutickoii @edepayuu.

Mamepuanst, memoowvl, pe3yibmamot U 00CyHcOeHUSA

Cmambs nocesaujena blasieHulo OUCKypcos npoeyuposanus akma oenopmayuu 1944 2o-
0a Ha KOHCMPYUPOBAHUE BUKIMUMHO20 80CNPUAUSL KDOIMCKUMU Mamapamu adanmayuu 8 noaumu-
Ko-npasogom npocmparcmee Poccutickoii @edepayuu. B xo0e uccnedosanus 0603HaueHo npucym-
cmeue 8 KPbIMCKOM coyuyme JameHmHOU IMHUYecKOU KOHQIUKMHOCMU, KOMopas gopmupyemcs
npucymcmeuem 8 Macco8oM COHAHUU KPbLMCKOMAMApCKoU 00WHoCcmu Komniekca sxepmesl. 1Ipo-
8e0eH aHaNU3 MAamepuanos, 3ampasuearouux 80NPocvl GYHKYUOHUPOBAHUS KPLIMCKOMAMAPCKOLL
00WHOCMU 8 POCCULICKOM NOJIUMUKO-NPABOBOM NPOCMPAHCMEE U 8blOENeHbl KII0Uesble OUCKYPCbl
npoeyuposanus pakma denopmayuu 1944 2. na e2o euxmumHoe ocnpusmue.

Bo-nepevix, smo Oouckypcel npooondiceHus noaumuku 0enopmayuu KpbIMCKUX mamap co
cmoponwvl Poccutickotl @edepayuu, 8 pamKax KOmMopvix 8 MAcco8oe Co3HaHue 6HeOpaemcs uaoaion
«2UOPUOHAs Oenopmayusy, Ymo 3aKpenjisiem COCMOAHUE «HCEPMBBLY 8 MACCOBOM COZHAHUU KPbIM-
CKOMamapckou 0OWHOCMU U CIUMYIUPYEm peanru3ayuro Komniekca ixcepmewvl. OHu npucywyu uH-
dopmayuonnvim pecypcam, agpPuauposanHvim ¢ 3apyOeHCHbIMU 20CYOaPCMEAMU.

Bo-emopuix, smo ouckypcel npoeyuposanus gakxma oenopmayuu 1944 2. na suxmumuoe
gocnpusimue KpblMCKUMU MAmMapamu aoanmayuy 8 noJumuKo-npagoeom npocmpauncmee Poccuii-
ckoti Dedepayuu uepe3 KpUMUKY mep 20Cy0apCmeeHHOU 61acmu, HanpasieHHbIX Had 80CCMAHO8e-
Hue npas KpblMcKkomamapcko2o Hapooa. Onu npucywu 01s pecypcos, agpunuposanusix Kax ¢ 3a-
pybescHvimu 2ocyoapcmeamu, max u ¢ Poccuiickoi @edepayuei. B nepsom ciyuae oHu mpanciu-
PYIOMCSL C APKO 8bIPANHCEHHBIM AHMUPOCCULICKUM KOHMEKCMOM, 80 8MOPOM 8 pyclle NpUCymcmeus
onpeoenénHbiX npobem Ha PecUOHATbHOM YPOBHE GIIACMU C 8bIPANCEHHOU OeMOHCmMpayuell 10s1b-
Hocmu Kpvimckux mamap K Poccuiickot @edepayuu.
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B-mpemvux, smo ouckypcwt denopmayuu u poau Kpvimckux mamap 6 Benuxoii Omeue-
CMBeHHOU 8olHe, 00adawue Hauboee cepbe3HbIM GUKIMUMUSUPYIOUWUM B030eLlCTNEUEM.

3aknwuenue

Dopmuposanuio BUKMUMHO20 BOCHPUAMUSL KPLIMCKUMU MAMAPAMU HAXOHCOEHUSI 8 NOJIU-
muxo-npagosom npocmparcmee Poccuiickou @edepayuu, KOHCMpYyUpo8anur u 3aKpenjieHuro 8
MACCOBOM CO3HAHUU KPLIMCKUX MAMAap KOMRNIEKCA JHCepmebl, OCHOGHLIMU COCMAGTAIOWUMU KOMO-
PO20 ABNAIOMCL 00PA3bL «IHCEPMBLI-HAPOOAY», «HCEPMBBI-MPALEOUU», «HCEPMBBI-2EPOSL) CNOCOD-
CMBYIOM 8 OCHOBHOM MAMepuaibvl, pazmeujeHuvie Ha Ap@OUIUPOBAHHBIX C 3aPYOEHCHBIMU 20CYOaAp-
cmeamu ungopmayuonHvlx pecypcax. Kpome mozo, moscrno 2oeopumse o mughonozuzayuu npoyecca
aoanmayuy KpeIMCKUX Mamap 8 Ho80U NOIUMUYECKOU U COYUATbHO-IKOHOMUUECKOU PedlbHOCMU,
umo mpebdyem omoenibHO20 U3yYeHUsL.

KiroueBble c10Ba: KPBIMCKHE TaTaphbl, BAKTUMHU3AIMS, KOMIUICKC KEPTBbI, HHO(DOPMAIIH-
OHHBIE PECypChl, KOHCTPYHPOBAHUE.

Abstract

Maintaining stability in the ethnic sphere of life of the Republic of Crimea and the federal
city of Sevastopol is one of the significant tasks of federal and regional state authorities and admin-
istration of the Russian Federation.

Materials, methods, results and discussions

The article is devoted to the identification of discourses of projection of the fact of deporta-
tion in 1944 on the construction of victimized perception of adaptation by Crimean Tatars in the
political and legal space of the Russian Federation. In the course of the study, the presence in the
Crimean society of latent ethnic conflict, which is formed by the presence of a victim complex in the
mass consciousness of the Crimean Tatar community, is indicated. The analysis of materials con-
cerning the functioning of the Crimean Tatar community in the Russian political and legal space is
carried out and the key discourses of projecting the fact of deportation in 1944 onto its victimized
perception are highlighted.

Firstly, these are discourses of the continuation of the policy of deportation of Crimean Ta-
tars by the Russian Federation, within which the pattern of “hybrid deportation” is being intro-
duced into the mass consciousness, which consolidates the state of “victim” in the mass conscious-
ness of the Crimean Tatar community and stimulates the implementation of the victim complex.
They are inherent in information resources affiliated with foreign states.

Secondly, these are discourses of projecting the fact of deportation in 1944 onto the
victimized perception of adaptation by Crimean Tatars in the political and legal space of the Rus-
sian Federation through criticism of measures of state power aimed at restoring the rights of the
Crimean Tatar people. They are inherent in resources affiliated with both foreign states and the
Russian Federation. In the first case, they are broadcast with a pronounced anti-Russian context, in
the second, in line with the presence of certain problems at the regional level of power with a pro-
nounced demonstration of the loyalty of the Crimean Tatars to the Russian Federation.

Thirdly, these are discourses of deportation and the role of Crimean Tatars in the Great
Patriotic War, which have the most serious victimizing influence.

Conclusion

The formation of a victimized perception by the Crimean Tatars of being in the political and
legal space of the Russian Federation, the construction and consolidation in the mass conscious-
ness of the Crimean Tatars of the victim complex, the main components of which are the images of
“victim-people”, “victim-tragedy”, “victim-hero” are mainly promoted by materials posted on in-
formation resources affiliated with foreign states. In addition, we can talk about the mythologiza-
tion of the process of adaptation of the Crimean Tatars in the new political and socio-economic re-
ality, which requires a separate study.
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Key words: crimean natars, victimization, victim complex, information resources, construc-
tion.

@unancupoeanue:tccnedosanue 6vinoaneno npu uuancosoil noooepiricke POOU u Ilpasumenvcmea
Cesacmononsn ¢ pamkax Hayunozo npoexma Ne 20-411-920003 «/lemepmunanmol u Mexanuzmvl 3aKPenieHUs
cpopmuposannozo oenopmauueni 1944 200a komnnexca cepmenvt 6 KON1eKMUGHOM COZHAHUU KPLIMCKUX MAamap
20pooa Cesacmononsn u uncmpymenmsl ezo npeodonenusarl Financing:The study was carried out with the financial
support of the RFBR and the Government of Sevastopol within the framework of the scientific project No. 20-411-
920003 "'Determinants and mechanisms of fixing the victim complex formed by the deportation of 1944 in the collec-
tive consciousness of the Crimean Tatars of the city of Sevastopol and tools to overcome it"'

BBenenue

CoxpaHeHue CTaOMIBHOCTH B 3THUYECKOU cepe xu3Hu Pecybnuku Kpeim u ropona de-
AepajibHOro 3HayeHus CeBacTONOJb SIBJIAETCS OAHON M3 3HAYMMBIX 3aJau (efepalbHbIX U PEruo-
HaJIbHBIX OPraHOB I'OCYAAapCTBEHHOU BilacTy M ynpasiieHus Poccniickoit denepanuu. Ee akTyans-
HOCTh OO0YCJIaBIMBAETCs 3THOKOH()ECCMOHAIBHOW MO3aMYHOCTBIO M IPOTHBOPEUMBON HCTOpHEH
B3alMO/JICICTBUS 3THOCOB U IOCYIapCTBEHHOCTH B KpbIMy, HCIOIb30BAaHUEM KPBIMCKOTATapCKOIO
BOIPOCA B KAYECTBE OJTHOTO U3 IEMEHTOB CTPATETUy aHTUPOCCUNCKOM MOJIMTUKU YKpauHbl U Ipy-
I'MX FOCYapCTB, IEUCTBUS KOTOPBHIX HAIIPaBJIEHbI HA Pa3KUTAHUE MEXITHUYECKON KOHPIUKTHOCTU
B PErvoHe, a TaK K€ COXPAaHEHUM OCTPOTHI TEONOJIMTUYECKOrO0 MPOTUBOCTOSHUS B MaKpOPErHoHe
bonbioe CpeanseMHOMOpbE, i€ BONPOCHl STHUYHOCTU U PEIMITUMU aKTUBHO UHCTPYMEHTAIUPHU3U-
pyroTcsl.

MarepuaJbl, MeTObl, pe3yJabTaThl H 00CYKIeHUSA

Ilenplo JaHHOM CTaTbU SBJISETCS BBISIBICEHHME OCHOBHBIX JUMCKYpPCOB IIPOELMPOBaHUs (aKTa
nenoprauuu 1944 rona Ha KOHCTPYHPOBAaHME BUKTUMHOIO BOCHPUSITHUS KPBIMCKUMH TaTapaMu
ajanranuy B IMOJIMTUKO-TIPAaBOBOM INpocTpaHcTBE Poccuiickoii ®enepanuu, TO €CTb BOCHPHUATHS
3TOrO IMpoLecca C MO3ULIUHU KEPTBBI.

PaccmarpuBas naHHyro npoOjeMaTHKy HEO0OXOAMMO OOpaTHTh BHUMaHHME Ha MOJIMITHHY-
HbIM xapakTtep HaceneHusi PecniyOomuku Kpbim u ropona denepansHoro 3HaueHusi CeBacTOMOJb.
Wunekc sTHHUeckoi Mo3anuHocTH B PecnyOmuke KppiM 3HaunTensHO Bbilie yeM B CeBacToronie
(no nepenucu 2014 r. 0,508 u 0,388 coorBercTBeHHO) [1, c. 34]. Ilo pesynbraram nepenucu 2014
rojia 3/1ecb IPUCYTCTBYET aOCOIIOTHOE MpeodiasaHue pycckux no camoujeHTudukanuu: r. CeBa-
cronone — 81,1 %, Pecmyonuka Kpeim — 65,2 %. CootBercTBeHHO, yKpaunies — 14,2 % u 16,0
%; kpbiMckux Tatap — 0,8 u 12,6 % [1, c. 34].

B cootBectBuu ¢ onpocom BIIIOM B Pecniyonuke Kpeim (2019 1.), 92 % onpornieHHbIX ro-
BOPWJIM O «CKOpee, 100poxenaTeabHbIX» MEXITHUYECKHX OTHOLIEHUsX B B perumoHe. Ompoc B
r. CeBacTonoJie 1mokasal, 4To MOJIO)KUTEIBHO OLIEHWBAIOT COCTOSIHUE MEKITHUYECKUX OTHOIICHUMN
80,8 %, a TepIUMO OTHOCSITCS K MPEICTaBUTEISIM JAPYTUX Hapo 0B 85,4 % [1].

Omnpoc 2016 r. BB, YTO KPbIMUAHE CUYUTAIOT UCTOUHUKAMH HAMpPsLDKEHHOCTH «TpeboBa-
HUS MIPEJOCTABIECHUS 0COOBIX MpaB U JBIOT TEM WJIHM APYruM Hapogam» (29,7 %), «arpeccCUBHOCTb
B MEXIPYyHHoBbIX OTHOIIEHUIX» (20,6 0 %). [IpucyTcTBHE «KOHKYPEHLIMH 32 3€MJII0 MEKIY Mpe-
CTaBUTEJSIMU Pa3HBIX STHUYECKHUX TPYIID» Npu3HaroT 26,9 % pecnonneHTos [1, ¢.35].

OTHHYecKasi JAMCTAaHIUS B OTHOIIEHUWU pycckux B Pecmybnuke Kpbim (o pesynbratam
OTIPOCOB MOJIOJIeXkH) cocTaBmia 2,17 6amna; ykpaunies — 2,61; kpeiMckux tatap — 3,38. ucran-
1us Bo3pactaet B . CeBacTornoJie: B OTHOIICHHH pycckux — 2,43, ykpauries — 2,91, apmsa — 4,19,
KpbIMCKHX TaTap — 4,26. [1, c. 29].

[TpuBeneHHble pe3yNbTaThl KOJUYECTBEHHBIX MCCIIEOBAHUN JTEMOHCTHPYIOT HEOJAHO3HAY-
HYIO CUTYalllIo B dTHOKOH(peccnoHansHOM cdepe. [To MHEHUIO crIenUaIicToB, HA JaHHBIA MOMEHT
ATHOKOH(eCcCHOHaNbHas CUTyalusd B KpbIMy HOCHUT «CIIOKOWHBIH U MPOTHO3UPYEMBIN XapaKTep»,
OJIHAKO B ATOH c(epe MPOCIICIKUBACTCS «HATMYUE JTATEHTHOTO KOH(MIMKTHOTO MOTEHIHana» [7, c.
266]. HaumGosee ys13BUMOM TPYIIION B KOHTEKCTE BO3MOXKHOCTH Pa3BUTHS KOH(PINKTHOW MOOHIH-
3alUU SIBJISETCS] KPHIMCKOTATapcKasi STHUYECKasi OOIHOCTh. DTO B 3HAYUTEIHHON CTENEHH ONpe-
JemsieTcsd MPUCYTCTBUEM KOMIUIEKCA JKEPTBBI B MAaCCOBOM CO3HAHMHU KPBIMCKHMX Tarap, 00ycIOB-
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JeHHoro BocmpustueM ¢akra aenopraudud 1944 1., KOTOPBIA SBJSUICA ATHOPA3ICNAIOMIUM IS
KPBIMCKOI'O COIlMyMa C Haydajia Impoliecca penaTpuanuu KpeIMCKux Tatap [5, ¢. 301].

ITo muenuto Myparooit 2.C., naMsTh 0 AENOPTAIMU IIHUPOKO PaCIpOCTpaHEHA Cped He-
CKOJIBKMX ITOKOJICHUH KPBIMCKHMX TaTap: IOKOJIEHUS, IEPEKUBIIETO JENOPTALUIO; TOKOJIEHUS, pPO-
JUBIIEroCs B MECTaxX JACNOpPTalMU; IMOKOJIEHUSI BHYKOB Te€X, KTO mojaBeprcs aenoprauuu. Ha nan-
HBIM MOMEHT CO3/aH LIEJbI KOMILJIEKC CPENICTB 3aKPEIJICHUS U PeaIN3allui KOJUIEKTUBHON NaMsITH
0 JIETIOpTallMU: SMOIMOHAIbHbBIE CpelicTBa ((MOJUTHUECKHUE WU PEIUTHO3HBIE MEPOIIPUITHS, KOTO-
pbl€ IPU3BAHBI BbI3BAaTh AMOLIMH, CIIY)Kal[UE YKPEIJIEHUIO YyBCTBA KOJJIEKTUBHON UIEHTUYHOCTH U
MHTETpaIim ); 3CTEeTUYECKUE BbIpa3UTEIbHbIE CPEACTBA (MMAMATHUKH, IPOU3BEICHHS UCKYCCTBA, aB-
ToOnorpaduyeckre U WHBIC NMPOU3BEICHUS, & TAK)KE KApTHHBI U W300paKEHHs); HHCTPYMEHTAIb-
Hbl€ KOTHUTHBHBIE CPEICTBA (CO3[JaHUE MCTOPUYECKUX apPXUBOB, KHHI, TIOKYMEHTaJIbHOIO KHUHO);
MOJINTUYECKUE MOpAJIbHBIE CPEJCTBA (HaKa3aHWE, aMHUCTHS, BO3MELICHHUE yIiepOa WM CO3/laHue
KOMHUCCHH 110 YCTAHOBIICHUIO UCTHHBI M MPUMHUPEHUIO, MPU3BAHHBIE 00ECIIEUNTh CIPABENIUBOCTD,
peadbumTalmo WM uaTerpaimo) [5, c. 306-307] .

C 2014 r. chopmupoBalcsi 3HAUUTEIbHBIA 00BEM KOHTEHTA, OTPaXKAIOMIEro OCOOEHHOCTH
(GyHKIIMOHUPOBAHUS KPBIMCKOTO COITMYMa, B TOM YMCII€ KPHIMCKOTaTapcKoi o0mHocTH, B Poccuii-
ckoii ®enepanuu. B xone uccienoBaHus ObUT MPOBEACH aHAIM3 MAaTEPHUAiOB, 3aTPArvBaIOIIUX
JAHHYIO MMPOOJIEMATHUKY, U BbIIEICHBl KIIIOUEBBIE JHUCKYPCHI, OTPAXKAIOIIKE Pa3IMYHbIE PaKypChl
npoenupoBanusa ¢akra genopranuu 1944 r. Ha BUKTUMHOE BOCIHPHSITHE KPHIMCKMMH TaTapaMu
aJanTanuy B IIOJIMTUKO-TIPABOBOM IIpocTpaHcTBe Poccniickont denepanun.

[TpoBeneHHBIN aHANW3 MO3BOJIWI BBLACIUTH B OTIEIBHBIA CMBICIOBOI OJIOK MaTepuaibl B
KOTOPBIX (hOPMUPYETCS KOHCTPYKT O MPOJOJIKEHUH MOIUTUKH «JIEHOPTALIMI» KPHIMCKOTATapCKOTO
Hapoaa Poccuiickoii denepanueii. B ocHoBHOM 0OHHM XapakTepHbl s ad(GUIMPOBAHHBIX C 3apy-
OeXHBIMHU TOCyapcTBaMu pecypcoB (Hampumep, «Kpoim. Peanmuny, TRT (Typelikas rocyaapcTBeH-
Has TeJepaiuOKOMIIaHUs), «ABIETY).

3/1ech MPUCYTCTBYET BBICTpaMBAHHUE JIOKHOTO AaCCOLMATUBHOIO PsAJia MEXKIY OCYXKIECHUEM
OTIENbHBIX MPEJCTaBUTENIEH KPIMCKOTATapCKON OOIIHOCTH 3a COTPYIAHUYECTBO C 3alpelieHHON B
Poccuiickoit @enepanun opranuzanueil «Xu30 yr-Taxpup» u aenopranueit 1944 r., BHeapeHue B
OO0IIIECTBEHHOE CO3HAHME 3aKPEIUIAIONIeH KOMIUIEKC JKePTBbI (POPMYIUPOBKU «IEMOPTALUS KPbIM-
CKMX Tarap B POCCHHCKHE TIOpbMbD» (IHT.NO: https://ru.krymr.com/a/politzaklyuchenniy-remzi-
bekirov-repressii-krumskih-tatar-deportaciya/31172502.html, https://ru.krymr.com/a/vitaliy-
portnikov-v-krymu-kak-pri-staline/31179431.html), ma6nona «ruOpugHas nenopranus» (IMT.TIO:
https://ru.krymr.com/a/gibridnaya-deportaciya-kak-izmenilsya-krym-za-6-let-posle-
anneksii/30490664.html; https://youtu.be/xgp6bJW6Cz8).

KOHCTpYKTBI NpUMEHsEMBIE K KPBIMCKHUM TaTapaMm, OCYXICHHBIM 3a COTPYJHUYECTBO C
Xu30 yr-Taxpup, IpoenupyroTcs Ha BCIO KPHIMCKOTAaTapCKYI0 OOLTHOCTH MOJIyOCTPOBA B KOHTEKCTE
MacCOBBIX TPECIEIOBAaHUI KPBIMCKHUX Tarap I0 PEIMTHO3HOMY M O3THHYECKOMY MpHU3HAKaAM
(Hampumep: https://ru.krymr.com/a/news-krym-hizb-ut-tahrir-remzi-bekirov-
zalkiuchenie/31187977.html).

IIpu 3TOM, NPUBEPKEHHOCTH WIECOJOTHH, IPOJBUrAEMOM YIOMSHYTON OpraHu3aluen,
HECBOMCTBeHHA OOJIBIIMHCTBY KpbIMCKUX TaTap. Kak ormeudaer O. MypartoBa, €€ CTOpPOHHHUKH «J10-
BOJIBHO YacTO CTaHOBSTCA 0OBEKTOM HAapOAHOTO MOPULIAHHS, TJIaBHBIM 00pa3oM 3a 3a0BeHUE HAllH-
OHAJIBHBIX TPAJULIUHN, IEMOHCTPATUBHOE TUCTAHIIMPOBAHUE OT KPHIMCKO-TATAPCKUX KYJIbTYPHBIX U
MOJMTUYECKUX MEpOIPHATHH, a TakKe 3a YMHUMBIH packod cpeaum Hapoxaa» [3]. Kpome Toro,
OOJIBIIMHCTBO KPHIMCKUX TaTap MPUHAJUIEKAT K YMCITY TaK Ha3bIBAEMBIX «CBETCKUX» MYCYJIbMaH.
Cobnroenue 00s3aTeIbHBIX UCIAMCKUX HOPM MpPHCYIE HEOONBIION YacTH KPBIMCKOTATapCKOTO
CO0011eCTBa, CPEAN KOTOPOIl «HAXOIATCS CTOPOHHUKHU «HEO(PUIIHAIBHOT0» UCIaMa, XOTs, KOHEUHO,
OHH HE COCTABJIIOT OOJIBIIMHCTBA BCEH IPYMITbI MPAKTUKYIONIMX MyCyiIbMan» [3].

[[Iupoko apTUKynIHpyeTcsi coxpaHeHue Poccuell MONMTUKK YIIEMIIEHHS «KpbIMCKOTaTap-
CKOT'0 HapoJ1a», KOHCTPYUPYETCSI aCCOLMATUBHBIN ps Mexay aenoprauueit 1944 r. u monuTukoi
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poccuiickoii Biaactu B Kpeimy (Hampumep: https://ru.krymr.com/a/vitaliy-portnikov-v-krymu-kak-
pri-staline/31179431.html). bonee Toro, hopmupyeTcs MEEHHE O TOM, 4TO HaunHas ¢ 1783 r. u 10
HACTOAIIETO BpeMeHH Lenblo Poccum  sBiseTcs «yHUYTOKEHHE Haponaa» (UUT. TIO:
https://ru.krymr.com/a/istoriya-deportacii-krumskih-tatar-i-sovremennost/31261454.html),  uene-
HaIpaBJIEHHOE ero «BBITECHEHUE» c TEPPUTOPUU MOJIyOCTPOBa (Hampumep:
https://ru.krymr.com/a/mezhnacionalnoe-molchanie-krym-prinuzhdenie-k-
soglasiyu/31223691.html), B ToM yrcie yepes HeneHanpaBIeHHYI0 «IIOJUTHKY HapO103aMEIICHHS
(uwmrt.1mo: https://ru.krymr.com/a/remzi-bekirov-pismo-iz-nevoli-na-koleni-tolko-pered-
vsevyshnim/31256526.html).

Jenoprauust 1944 r. xapakTepu3yeTcst Kak 3THOLM/, MOJIYYUBIINAN NIPOJIOJKEHUE TIOCIIE TIe-
pexona Kpeima B coctaB Poccuiickoit @enepaunu yepe3 MpoaylUpOBAHUE POCCUHCKON BJIACTHIO
MHU(OB O MPENATENHCKON CYITHOCTH KPHIMCKO-TaTapCKOro Hapoja, OTKa3e OT BOCCO3/IaHUS KPbIM-
CKOTaTapCKO# HAIlMOHATIBHO-TEPPUTOPHAILHON aBTOHOMUHU U TOMOHUMHUKH, Y€pe3 YroJIOBHBIE Mpe-
CJIEJOBaHMSI JIUAECPOB KPHIMCKOTATAPCKOIO HAIIMOHAIBHOIO JBUXKEHUS, PENPECCUU B OTHOILECHUU
KPBIMCKHX  TaTap <«I0 PEJIMTHO3HOMY H  HAIMOHAJIBHOMY  MpH3HAaKaM»  (Harmpumep:
https://ru.krymr.com/a/mezhnacionalnoe-molchanie-krym-prinuzhdenie-k-
soglasiyu/31223691.html).

Bo BTOpoM cMbIciOBOM Oi10Ke hakT aenopranuu 1944 r. mpoenupyercs Ha COBPEMEHHOCTb
yepes MpHU3My pealu3allid Mep TOCyIapCTBEHHOW BJAcTH, HANpPaBIEHHBIX HA peaOWIUTALUIO U
rOCyJIapCTBEHHYIO MOJAEPKKY BO3POXKICHUSI U Pa3BUTUS apMSHCKOIO, OOJIrapcKoro, rpeueckoro,
KPBIMCKO-TaTapCKOr0 M HEMEIIKOTO HapoJ0B, YTO mpeaycMoTpeHo Yka3om IIpesuaenta PO ot 21
anpenst 2014 r. Ne 268 [6].

Ha ad¢dunmpoBanHBIX ¢ 3apyO0eKHBIMHU TOCYIaPCTBAMH pECypcax IMPOCIEKUBACTCS MEPEHOC
BHHBI 32 JIETIOPTALIMIO KPHIMCKUX TaTap B 1944 1. 1 OTBETCTBEHHOCTH 32 BOCCTAHOBJIEHHE TPaB 3TO-
ro Hapo/la Ha COBPEMEHHYIO POCCUICKYIO TOCYAapCTBEHHOCTh (HApUMep, «3J1asi CHUjla POCCHUICKOM
BJIACTH, OCYILECTBUBIIAS JemopTanuio», muT. mo: https://ru.krymr.com/a/deportaciya-krymskih-
tatar-memorial-mozhem-povtorit/30742639.html; «Poccust cama mokHa peaOUIUTHPOBATHCS Tie-
peal  HaMH 32 TO  COBEPIICHHOE  MPECTyIUICHHE B 1944  romy»,  UUT.O:
https://ru.krymr.com/a/25357117.html).

HaunbGonee yka3zaHHas TeHAEHLMsS MPOSBISIETCS B PUTOPHUKE, CBSA3aHHON C 00OCHOBaHUEM
HEOO0XOJAMMOCTH TPENOCTABICHHUS KPBIMCKUM TarapaM HalMOHAJIbHO-TEPPUTOPUAIBHOW aBTOHO-
muu. Kputnke noasepraercst OTCyTCTBHE 3aKOHOJIATENbHO 3aKPEIJIEHHOTO MpaBa KpbIMCKOTaTap-
CKOT'0 Hapo/ia Ha HallMOHAIbHO-TEPPUTOPHATIBHYIO TOCYAapCTBEHHOCTb, KOTOpas 0003HavaeTcs Kak
oOsi3aTenpHas, IPeJoCTaBlIeHNE IPaBa Ha HALIMOHAILHO-KYJIBTYPHYIO aBTOHOMUIO, JIEKJIapUpyeMoe
Kak HEJO0CTaTOYHOE (Hampumep: https://ru.krymr.com/a/korennye-narody-kryma-vne-
zakona/31223805.html). IIpu TOM pecypchl BBIpa)KEHHOTO aHTUPOCCHUICKOTO XapakTepa, CBSI3bI-
BalOT MOJIyY€HUE HALMOHAIbHO-TEPPUTOPUATILHOW aBTOHOMUU C BbIX0A0M KpbIMa M3 MONUTHKO-
npaBoBoro npocrpancTBa Poccuiickoit ®exnepamuu (Hampumep: https://ru.krymr.com/a/korennye-
narody-kryma-vne-zakona/31223805.html), Tak ke kak u npekpainieHne «TUCKPUMHUHAIIMNY KPHIM-
ckux Ttarap (Hanmpumep: https://ru.krymr.com/a/diskriminaciya-krymskih-tatar-zakonchitsya-s-
deokkupaciej-eksperty/30618060.html).

ITpu 3TOM mpocCneXUBacTCI MHEHHUE O TOM, YTO CO3JAHHME KPBIMCKOTATapCKOW HAallMOHAJIb-
HO-TEPPUTOPUATHHON aBTOHOMMH SIBJISIETCSI TOJIbKO HAYaJIbHBIM 3TAallOM BO3BpAILlEHUS MPaB KPbIM-
CKHX TaTap, HE TOJbKO «BOCCTAHOBJICHHEM CIIPABEUIMBOCTH, HO U ILIArOM K IEPEXOAY Ha CIELYIO-
M 9tan pa3BuTus Harmm» (nut. mo: https://krymsos.com/ru/poglyad-novogo-pokolinnya-koran-
tradycziyi-ta-deportacziya-dvi-istoriyi-z-krymom-u-serczi/).

UYepes ykazanHble H”HGOPMAIIMOHHBIE PECYPChl aKTUBHO BHEJPSETCS MHEHHE 00 OTCYTCTBUU
CO CTOPOHBI T'OCYAAPCTBEHHOM BJIACTU MEpP MO «KOMIIEHCAIIMM U BOCCTAHOBJIEHUIO BCETO HE3aKOH-
HO OTHATOTO» y KPBIMCKO-TaTapCKOro Hapoja, BO3MEIIEHHS MaTepUaIbHOTO yiepOa, MPUYMHEH-
HOTO KPBIMCKOTaTapCKOW 0OITHOCTH BeneacTBre nenopranuu 1944 roga. Takke MOKHO OTMETUTh
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MIEPEHOC BCEX BOIPOCOB, CYIIECTBYIOLIMX B peaju3allid MEp, HaIllPaBJICHHBIX Ha peaOuINTAIUIO
KPBIMCKOTATapCKOTO HAapoJia, B TUNIOCKOCTh T€HOIMA KPHIMCKHX TaTap, B TOM 4HCie B cepe co-
XpaHeHHsT W pa3BuTHs s3bika (Hanmpumep: https://avdet.org/2019/11/23/krymskotatarskij-jazyk-
posledstvija-genocida/).

Ha addunmpoBannsix ¢ Poccueii pecypcax TOMHUHHPYET TUCKYPC HEBBIIIOJHEHUS HA PETHO-
HaJIbHOM YPOBHC BJIaCTU O6H33,T€JILHBIX MCP, HAITPABJICHHBIX Ha BOCCTAHOBJICHUC ITpaB KPBIMCKOTA-
TapCcKOro HapoJia, MpeayCMOTPEHHBIX (helepaabHON BIACThIO, B MEpBYIO ouepenb Ykasom llpesu-
nenta Poccuiickoit  ®enepamum ot 21 ampenss 2014 1. Ne 268  (manpumep:
https://www.youtube.com/watch?v=x010BX1rYrg&ab_channel=AgayLafYka3 - ne ykas?). 3mech
OTCYTCTBYET BBbIpa)KEHHAsi aHTUPOCCHICKAs PUTOPHKA, HO OTYETIMBO IMPOCIEKHUBACTCS UMIIEpa-
TUBHOCTH TPEOOBaHUH.

HeoOxonuMocTh npenocTaBieHus HAalMOHAJIbHO-TEPPUTOPUATIBHON aBTOHOMHUH 110 aHaJIo-
run ¢ KppiMckoii ACCP o6o3HauaeTcst Kak o0si3aTenbHas ¢ anmessiiuei K rocynapcTBooopasyro-
memy (cy0ObekTooOpasyrolieMy) XxapakTepy KpbIMCKOTaTapCKOro Hapojaa (Hampumep: «HEBO3MOXK-
HO BOCCTAHOBHTH MpPaBa KPHIMCKOTATapCKOTo Hapoaa He BocctaHOBUB KpriMckyto ACCPy, ut. mo
https://www.youtube.com/watch?v=tj99bpuSMI1i&t=1190s&ab_channel=AgayLaf). Tlpu s3tom
MIPOCJIEKMUBACTCS TPAHCISIUS MHEHHST O TOM, YTO CO3JIaHUE KPBIMCKOTATAPCKON HAIlMOHAIBHO-
TCppHTOpHaJIbHOﬁ ABTOHOMMHU SABJIACTCA HAYAJIbHBIM 3TAIllOM BOCCTAHOBJICHUS IIPAaB KPBIMCKHUX Ta-
Tap (HampuMep: «cHaudajia Mbl JOJDKHBI BEpHYThCA K 3Tamy 1944 roga, cHayana 3To HaJlo BOCCTAHO-
BUTH», ouT. 10
https://www.youtube.com/watch?v=tj99bpu5MII&t=1190s&ab_channel=AgayLaf).

K gucnmy mep, HEOOXOUMBIX [ BOCCTAHOBJICHUS IIPaB KPHIMCKOTATaPCKOT'0 HApOAa, OTHO-
CST BBEJCHHE 0053aTEILHOTO U3yUEHUS A3bIKa M COOTBETCTBYIOIIUX MPEIMETOB HAa KPHIMCKOTATap-
CKOM si3bIKe B y4eOHbIX 3aBeneHusx Kpeima (mampumep: http://goloskrimanew.ru/alternativyi-
obyazatelnomu-izucheniyu-gosudarstvennogo-kryimskotatarskogo-yazyika-net.html), Bosmemienne
MaTepuaIbHOTO yIiepOa, MOHECEHHOTO KPBIMCKUMH TaTapamu BceliecTBHE Aernopranuu 1944 1.
(manpumep: http://goloskrimanew.ru/vosstanovit-svoi-imushhestvennyie-prava.html), Bo3sparenue
KPBIMCKOTAaTapCcKux  TomoHuMoB  (Hampumep:  http://goloskrimanew.ru/pamyati-pamyatnikov-
posvyashhaetsya.html).

MoxHO 00paTuTh BHUMaHHE HA TO, YTO B JIAHHOM CMBICIIOBOM OJIOKE MPOCIECKUBAIOTCS
TpeOOBaHUs, CBA3aHHbBIE C IPETEH3USIMHU HAa UCKJIIOUUTENBHBIN CTAaTYC KPHIMCKOTATapPCKOTO HAPO/Ia,
9TO 00OCHOBBIBAETCS KaK €ro Cy0beKTO000pa3yromuM (rocy1apcTBOOOPa3yIOLIMM) XapaKTepoM, TaKk
U HEOOXOJMMOCTBIO MPEOIOJICHHS MOCIEeICTBUI AenopTaluy. B gacTHOCTH, MPHUCYTCTBYIOT Ipe-
TCH3WHM Ha HMCKIIIOUYUTCIIBHOC MPAaBO KPBIMCKHUX TaTap MO OTHOMICHUIO K MPCACTABUTCIIAM APYTrUx
HapOJIOB, MEPECENIEHHBIM C TePpUTOpUU KphIMCKOTO 1MOJIyOoCTpOBa, Ha CTaTyC PErnpeccupoOBaHHOTIO
Hapoja (Hampumep: https://ru.krymr.com/a/ukaz-o-reabilitatsii-krymskikh-tatar-vyglyadit-
feykovym/31222954.html), Ha KBOTHPOBAHHE paboumnx MecCT (Hammpumep:
http://goloskrimanew.ru/myisli-o-proshlom-nastoyashhem-i-budushhem.html), kBotuposanue mect
B oprasax roCcyAapCTBEHHOMN BJIACTH 5 YIIpaBJICHUSA (mr. o
https://www.youtube.com/watch?v=tj99bpusMII&t=1190s&ab_channel=AqayLaf).

Tperuit cMBICIIOBOI OJIOK MOCBSIIIEH HENOCPEACTBEHHO (DAKTy JNEMOpTaluu U POJIU KPBIM-
ckux Tarap B Benukoili OTedecTBEHHOU BOIHE, KOTOpBIE SBISIOTCS Hanboyiee TpaBMHPYIOIUMU
JJIA KpBIMCKOTaTapCKOﬁ O6HIHOCTI/I N OCHTpaJIbHBIMU MOMCHTaAMHU €€ BUKTHUMH3AllUH. HOHTBep-
KJIEHUEM ITOTO SIBIISETCS peakIsi KPbIMCKOTAaTapcKoW OOIIHOCTH Ha COJAEp)KaHHe Y4eOHOTo I0-
cobust «Mcropus Kpeima. 10 ximacc. YueOHnoe mocodue aiis o01ieo0pa3oBaTeIbHBIX OpTraHU3aIHiy,
B KOTOpPOM Obljla 03ByY€Ha CUHMTAIOUIAsICA KJIACCHUYECKON BepCHsl MacIITaboB KOJIaboparoHu3Ma
KpbIMCKHX TaTap B Bemmkoit OteuectBenHoi BoitHe. [locie Bbixonma ydeOHmka CoBeT KPBIMCKHX
taTap obOparuics k riaaBe PecrnyOmuku Kpeim Cepreo AKCEHOBY € MPOCHOOH H3BATH U3 BCEX
IIKOJIBHBIX U MyOJWYHBIX OMOIMOTEK TaHHOE yueOHOe T0OcOOMe Ha OCHOBAaHUH TOTO, UTO KPBIMCKHE
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TaTapbl B HeM ObUIM MPEJCTaBICHbI KaK KOJIJIa0OpaHThI, aKTUBHO COTPYAHHUYABIINE C FepMaHCKH-
MU OKKYHallMOHHBIMHM BOMCKaMHU.

Ha ad¢unmpoBanHbIX ¢ 3apyOeKHBIMH TOCYAApCTBaMU pPecypcax KOHCTPYHPYETCs Mpea-
CTaBJICHUE O TOM, YTO OOBUHEHUS KPBIMCKUX TaTap B MAaCCOBOM KOJIIa0OpallMOHU3ME UCIIOJb3YIOT-
Cs1 POCCUICKOM BJIACTBIO JUIs JieruTuManuu BxoxaeHus Kpsima B coctaB Poccuiickoit denepanum.
[IpucyTcTBYIOT OOBHHEHHS B LEJIECHANPABICHHOM BHEJIPEHUHM B MACCOBOE CO3HAHHME C LENbIO
OTlpaBIaHMs JENOpTAlMM KPBIMCKUX TaTap M COBpeMeHHOW «pycuduxanum» Kpbsima dopmyiibl
«KPBIMCKHE TaTapbl — 3TO HapojA-mipenarenby» (Hampumep: https://ru.krymr.com/a/27998421.html).
MOXHO Takke€ OTMETHTb KOHCTPYMPOBAHUE YIPO3bl MOBTOPHOM JENOPTAlMU KPBIMCKUX Tarap
(mampumep: https://ru.krymr.com/a/deportaciya-krymskih-tatar-memorial-mozhem-
povtorit/30742639.html).

3HAYUTENIBHBIM JIECTPYKTUBHBIM MOTEHIMAIOM 00JaJaeT TPaHCIALUS MHEHHUSI O JIOMUHU-
poBaHMHM B OOIIECTBEHHOM CO3HAHUM KOHTAKTHUPYIOIIMX STHOCOB U MpEICTaBUTENEH Tocynap-
CTBEHHOW BJIACTH OTPHULIATEIbHBIX T'€TEPOCTEPEOTUIIOB U HEraTUBHOI'O OTHOLIEHMSI K KPBIMCKHM
TaTapaM, YCTOWYHBOTO BOCIPHUSTHS KPHIMCKOTATapCKOIO Hapoja Kak Hapoja-mpenatens (Hampu-
Mep, «...SpJbIK IperaTesieldl OYeHb KPENKo MpHUelics K HaleMy Hapoay. YecTHO roBops, g Aymana,
YTO ATO 3aKOHYMTCS HA Hac. Ha Hac He 3aKOHYMIIOCH, 3TO MPOAOIIKAET OTPAXKAThCS HA HALIUX Jie-
TAXY, IUT. 1o: https://ru.krymr.com/a/krym-deportaciya-krymskih-tatar-shkola-semya-
alievyh/31260674.html).

Bonee Toro, opransl rocynapcTBeHHON BiaacT PD 0OBUHSIOTCS B HEXEIAHUHU MTPOTHBOCTO-
SATh IPOSABICHUIM SKCTPEMU3MA U ITHUYECKON HETEPIUMOCTHA B OTHOUIEHUHU KPbIMCKHUX Tatap. [Ipu
3TOM MOJ SKCTPEMU3MOM NOHUMAIOTCS MYOJIMYHO BbICKa3aHHBIE TOUYKU 3PEHUS, TPAHCIUPYIOLINE
BEPCHIO O MAacCOBOM KOJITabopalMoOHU3ME KPBIMCKHUX Tarap B nepuon Bemnmnkoit OtedecTBeHHOMN
BOMHBI U OOOCHOBBIBAIOILIUE II€JIECOO0PA3HOCTh PELIEHUS O JEHOpPTAaIMM KPBIMCKOTATapCKOIO
Haposa co CTOpoHbl pykoBojacTBa CoBerckoro Coro3a, HO CUMTAIOIIME €ro OMMOOYHBIM (HAIpH-
mep: https://ru.krymr.com/a/rossijskie-siloviki-krymskie-tatary-ekstremizm/30968831.html).

Ha pecypcax, addunupoBannsix ¢ Poccuiickoit @enepanueii, NpucyTcTByeT OOBUHHUTEb-
Hasi pUTOPUKA B OTHOLIEHUH T'OCYJapCTBEHHOM BJIACTU 3a OTCYTCTBHE CUCTEMHOM paboThl B 00Ja-
CTH NPOCBELICHHUsI HAcEJICHHMs O POJM KPBIMCKUX Tarap B mobene B Benukoit OteuecTBeHHOM
BOIHE, MPOTHUBOAECUCTBHS MPOELUUPOBAHUS BHUHBI 3a (DaKThl KOJIJIAOOpAllMOHM3Ma CO CTOPOHBI
KPBIMCKHX Tartap Ha BECH KPBIMCKOTaTapCKU HapoJ (Hanpumep:
http://goloskrimanew.ru/otvetstvennost-uchitelya-i-otvetstvennost-obshhestva.html).

[TpucyTcTByeT MHEHHME O HAJIMYMU B OOILECTBE «OIPENEIEHHBIX CHI», KOTOPHIM BBITOJHO
3aHUMATBHCS MOJUTUKONW MEKHAIIMOHAIBHOW PO3HU» U O JECTPYKTUBHOCTU OECKOHEUYHBIX CIIOPOB O
ponu HaponoB B Benukoil OTeuecTBEHHON BOWMHE, B pe3ysbTaTeé KOTOPBIX KPBIMCKHE TaTapbl U U
Jpyrue Hapobl OTBJIEKAIOTCS Ha 3TU TEMBI, «OCTABIISAA TJIe-TO B CTOPOHE TeMbI OoJiee TI00alIbHbIE,
ocHOBHBIE». [Ipu 3TOM dakT KomaboparmoHN3Ma OTPUIIAETCS B II€JIOM, a 00paTHOE MHEHHE 000-
3Ha4aeTcsd KaK  «IOJUTHUKA  KJIEBEThbl» M  Pa3KUraHusl  «MEXHAIUOHAIBHOU  PO3HMI»
(https://www.youtube.com/watch?v=gUEXBOWIPYY &ab_channel=AqgayLaf).

Hanuune nByx mpOTHMBOMNOJIOKHBIX MO3UIMI B OTHOIIEHWU MEP rOCYJapCTBEHHOH BIIACTH,
HaIpaBJIEHHBIX HA YBEKOBEUYMBAHUE NMAMATU O ACTIOPTALIUU, IPOCIIEKUBAETCS HA IPUMEpE XapaKTe-
PUCTHK cTpouTenbecTBa MeMopuana «Ilyts Bo3poxaeHus HaponoB KpeiMa» Ha MeCTe JKEIEe3HONO0-
poxxHOW cTaHmMH «CropeHp», ¢ KOTopoil B 1944 1. KpbIMCKHE TaTapbl OTHPAaBISUINCh K MECTaM
crieunocenaeHuid. B marepuanax Ha apduiupoBanubix ¢ Poccuiickoit denepanueit pecypcax Qpuk-
CUpyeTcsl BHUMaHUeE Ha JIENOpTaIiK, Kak oOIIel Tpareiuu Jjsl BHICEIEHHBIX KPBIMCKHUX Tatap, ap-
MSH, Oourap, HEMIIEB u I'PEKOB, «KpbIMYaH pa3HbIX HAIMOHAIBHOCTEW
(http://goloskrimanew.ru/pamyat-sohranennaya-v-serdtsah.html), ©Ha HE0OXOAUMOCTH MOMHHUTH
CBOIO HCTOPHIO, HO HTh HE MPOLUIbIM, a <«okuTh Oymymum» (http://goloskrimanew.ru/pamyat-
sohranennaya-v-serdtsah.html).
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Ha apdunupoBanHbix ¢ 3apyOexHbIMU TOCyIapcTBaMH pecypcax TPaHCIUPYTECs HETaTUB-
HOE OTHOIIEHWE B JAaHHOW MHMIIMATUBE BJIACTU U €€ peanu3auuu. B KOHTEKCTEe uccieloBaHUs
MOKHO OOpaTUTh BHUMAHUE Ha CJIEIYIOIINE 0ObEKThI 1JI1 KPUTUKU: BBIOOP MECTa, HE OTHOCAIIET O-
Csl K IOIYJISIPHBIM y TYPUCTOB, YacTO MOCEIIAEMbIM U JIETKUM JUIsl JOCTYIA; KOHBIOHKTYPHOCTh
pellIeHus BJIacTH O CTPOUTENHCTBE MeMopHraia, HeOOOCHOBAHHOCTh CTPOUTEIHCTBA OOIEr0 MEMO-
puana ais KpIMCKUX TaTtap ¥ APYruX JEHOPTUPOBAHHBIX HAPOJOB; MPEAIOIOKEHHE 00 UCTIONb30-
BaHUU XYJO0XKECTBEHHBIX PEIICHUI MeMOpHasa Kak HaMeKa 0 BO3MOKHOM ITOBTOPEHUU JETIOPTALUU
(Hanpumep: https://ru.krymr.com/a/deportaciya-krymskih-tatar-memorial-mozhem-
povtorit/30742639.html).

Kpome Toro, MO>XHO TOBOPUTH O MPOCIEKUBAIOLINXCS B IUCKYpPCE YCIOBHO apuInpoBaH-
HBIX C 3apyOeXKHBIMU TOCYyAapCTBAaMU HMH()OPMAIIMOHHBIX IUIOMIAJKAX CTPEMJICHHS 3aKpElUTh B
MacCOBOM CO3HAaHUU KPBIMCKHUX TaTap 00Opa30B «GKEpPTBa-HAPOI» U CKEpTBa-Tparequs», MonbITKax
€ro SKCIUTyaTalMd. XapaKTepHbIM IPUMEPOM SIBIsieTcs cienyromas GopmynupoBka: «Jlnurensb-
HBIN TeHOIU] KPBIMCKUX TaTap, HauuHas ¢ 1783 roma u ero amoreit - aenopranus 1944 rona, BbI-
3BaJId YyBCTBO YHIDKEHUS M KOMIUIEKC JKE€PTBBI, KOTOPHIH BIMAET HAa HAIIy MOBCEAHEBHYIO KU3Hb.
W 3710 HE TOJIIBKO O YYBCTBE «BTOPOCOPTHOCTH» WJIM HEYBEPEHHOCTU B ceOe. DTO O MOCIEACTBUAX
3TOT0 YHH)KEHHUSI, KOTOPOE MMEET BBUIUTHCS JIMOO B PeaTn3alliio HAJEXK] I, WM B CHIIOBYIO TIOOETY»
(https://krymsos.com/en/poglyad-novogo-pokolinnya-koran-tradycziyi-ta-deportacziya-dvi-istoriyi-
z-krymom-u-serczi-2/). 3mech OTYETIHBO MPOCICKUBACTCS MOMBITKA 3aKPEMUTh B OOIIECTBEHHOM
CO3HAHUHM KPBIMCKOTATAPCKOW OOITHOCTH TO3WIIMOHUPOBAHHS Ce0sl KaK XEPTBHI W yKa3aHHs Ha
€IMHCTBEHHO BO3MOKHBIE MYTH MPEOJOJICHUSI ATOT0 COCTOSHUS BO3MOXKHBIE MYTH MPEOIOJICHUS
3TOr'O COCTOSIHUS.

B paccMoTpeHHBIX MaTepuanax TaKKe MPUCYTCTBYET AMCKYPC OOpPBHOBI, KOTOPBIH MpPSIMO
KOppEIUPYET C JUCKYPCOM JIEMIOPTAallMU U CHOCOOCTBYET 3aKpEIJIEHUIO 00pasza «KepTBa-repoii»,
KOTOpPBIN mpojoikaeT cBolo 0oprOy. Ha addunupoBaHHBIX ¢ 3apyOeKHBIMU TOCylapCcTBaMH pe-
cypcax OH MpOsIBIsiETCs yepe3 cienyromniue popmynupoBku: «Tpexcotnernsst 6oprdba mexay Poc-
CUIICKOM MMIIepHel W MaJeHbKUM HApOJOM IOKa3aia, 4TO CBOOOJONIOOUBBIA MYCYIbMaHCKHMA
KpPBIMCKOTaTapCKUIl HApOJI HE CTAaHET Ha KOJICHU HU Mepes KeM, kpome BeeBbliiHero. A y Koro ectb
Bepa, Tor o6s3arensHo mobemamut» (https://ru.krymr.com/a/remzi-bekirov-pismo-iz-nevoli-na-
koleni-tolko-pered-vsevyshnim/31256526.html), rae npsmo ykaseiBaeTcst «Bpar» KpbIMCKOTaTap-
ckoro Hapoja. Ha otaensHbIx apdumupoBansbix ¢ Poccuiickoit denepanueil miomaakax JUCKype
O00pBOBI IPUCYTCTBYET B Oe3apecHOM GopMaTe B KOHTEKCTE OOPHOBI 32 CBOIO 3EMITIO: «MBI CHJIb-
HbIE, y Hac 3a cnuHoM 50 JieT nenopramnuu, KOTOPYO Mbl BbIIEpKaJld. Mbl BEpHYIHUCH Ha cBOtO Po-
quHYy W OyaeM 0 TIOCIETHEro  MpoAOobKaTh — OOpOThCS 32 HAIly — 3€MITIIO!»
(http://goloskrimanew.ru/sem-sudov-i-dvenadtsat-let-v-borbe-za-zemlyu.html).

3akioueHue

Taxkum o0pazoM, B paMKax HCCIEAOBaHUS OBLUT OCYIIECTBIICH aHAIW3 CoJepxKaHus MHGHOP-
MAaIMOHHBIX PECYPCOB, CBSI3aHHBIX C KPIMCKOTaTapcKkoi mpobiemarukoi, ¢ 2014 roga. IIposenen-
HOE€ HCCJIEIOBaHKE Jall0 BO3MOXHOCTb BBIJIEIMTh OCHOBHBIE AUCKYPCHI IpOeupoBaHus ¢akra je-
noprauuu 1944 r. Ha KOHCTPYMPOBAHME BUKTUMHOTO BOCHPHUITHS KPHIMCKMMH TaTapaMmH ajarnTa-
LIMU B POCCUIICKOM IMOJIUTUKO-TIPABOBOM IPOCTPAHCTBE.

Bo-niepBbIX, 3TO IUCKYPCHI MPOAOIHKEHUS MOJUTUKH JENOPTALUHA KPHIMCKUX TaTap CO CTO-
ponsl Poccuiickoit deaeparnun, B paMKax KOTOPBIX B MACCOBOE CO3HAHWE BHEAPSETCS MIA0IOH «TH-
OpuaHas IEenopTaIHsy, YTO 3aKPEIIIeT COCTOSIHUE GKEPTBBD» B MACCOBOM CO3HAaHUU KPBIMCKOTa-
TapCKOM OOIIHOCTU U CTUMYJIMPYET PEATU3allii0 KOMILJIEKCA KEPTBHI.

Bo-BTOpBIX, 3TO AUCKYpChI IpoennpoBanus (akra aenopraiuu 1944 r. Ha BUKTUMHOE BOC-
NpUATHE KPBIMCKUMU TaTapamu aJanTaliy B MOJUTUKO-TIPABOBOM npocTpaHcTBe Poccutickoit ®e-
JIepaly yepe3 KPUTUKY MEp rOCyJapCTBEHHOM BJIACTH, HaIPaBIECHHBIX HA BOCCTAHOBJICHHE IPaB
KpPBIMCKOTaTapCcKOTo HapoJa
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K oCHOBHBIM 00BEKTaM KPUTHKH, MIPUCYTCTBYIOLIMM B PACCMOTPEHHBIX MH()OPMALMOHHBIX
pecypcax, OTHOCSTCS: TpeOOBaHHWE IPENOCTABUTH KPBIMCKMM TaTapaM  HallMOHaJIbHO-
TEPPUTOPUATIBHYIO ABTOHOMHIO, BBEIEHUE 0053aTEIbHOIO M3Y4EHHUs SI3bIKa U COOTBETCTBYIOLIMX
MPEIMETOB Ha KPHIMCKOTAaTapCKOM SI3bIKE B y4eOHBIX 3aBefieHUsX Kpbima, Bo3MelieHHe MaTepu-
aJIbHOTrO yIepOa, NOHECEHHOT0 KPBIMCKUMU TaTapaMu BcielcTBue aenopranuu 1944 r., Bo3spa-
[IEHHWE KPBIMCKOTATAPCKUX TOMOHUMOB. OTAEIBHO MOXHO BBIICIUTH TpeOOBaHMS, CBA3aHHBIC C
IIPETEH3UAMM Ha HCKIIIOUUTENBHBIN CTaTYC KPBIMCKOTATapCKOI0 HApOAA: HCKIIOUUTEIIBHOE IIPABO
KPBIMCKHUX TaTap 10 OTHOUIEHHIO K IPEACTaBUTEISM JPYTHX HAPOJOB, IEPECEIEHHBIM C TEPPUTO-
pun KpbIMCKOIO 1oJ1yoCTpOBa, Ha CTaTyC PENpPEecCUPOBAHHOIO HAPOJa, HA KBOTUPOBAHUE pabOUYMX
MECT, KBOTUPOBaHHE MECT B OPraHax rOCyJapCTBEHHOH BJIACTU U YIIPABJICHUS.

[Tpu 5TOM yKa3aHHbIE OOBEKTHI KPUTUKU MIEHTHYHBI KaK JUIsl pecypcoB, appuinpoBaHHbIX
KaK ¢ 3apy0eXHBIMU rocyaapcTBaMu, Tak u ¢ Poccuiickoit @enepanueil. B nepsom BapuanTe Bo3-
MOKHOCTb pealu3alus IpaB KPbIMCKUX TaTap MO3ULMOHUPYETCS KaK BO3MOXKHAs TOJIbKO B KOHTEK-
cte BrixoJa Kpbima 3 moauTuKo-npaBoBOro npocrpanctsa Pocculickoit @enepaunu U TpaHCIAPY-
€TCsl C SIPKO BBIPAKEHHBIM aHTHUPOCCUMCKUM KOHTEKCTOM. Bo BTOpOM BapuaHTe JOMMHHMPYET JHC-
KypC HEBBITTOJHEHHS HA PETHOHAIBHOM YPOBHE BJIACTH 00s3aTEIBHBIX MEp, HAIIPABJICHHBIX HA BOC-
CTaHOBJICHUE IPaB KPHIMCKOTATApPCKOI'O Hapoja, MPEeJyCMOTPEHHBIX (eaepalbHONW BIACThIO, B
nepByto ouepear YkazoM [Ipesunenta Poccuiickoit deneparuu. 3/1ech NOCTOSHHO MOIYEPKUBACT-
Csl JIOAJIBHOCTD KPBIMCKHX TaTap K POCCUICKOMY IOCyapCTBY, HO INPHUCYTCTBYET UMIIEPATUBHOCTH
MPEIbSBISIEMBIX B BIACTH TPEOOBAHMIA, KOTOPhIE MOTYT O3BYYHBATHCS B HMILTHIIUTHOM (hopmare.

B-TpeTbux, 3T0 3aTparuBaroiine HEMOCPEACTBEHHO (haKT AEMOpPTAlUU U POJb KPHIMCKHX Ta-
tap B Benukoit OteyecTBeHHOH BoifHE. 3/1eCh HanOoJee CePbe3HBIM BUKTUMH3UPYIOIIUM TTOTSHIIU-
asioM obsanaroT o6BuHeHus Poccuiickoit denepanuy B LeleHANPaBICHHOW CTUTMAaTU3AMH KPbIM-
CKUX Tarap, MOOUIPEHNH HETaTUBHOI'O OTHOILIEHUS CO CTOPOHBI KOHTAKTHPYIOIMIMX 3THOCOB, KOTO-
pble B OCHOBHOM IPOCIIEXKHUBAIOTCSA Ha ad(UIMPOBAHHBIX € 3apyOeKHBIMHU TOCYJapCTBaAaMH pecyp-
cax.

UYepes BHEpEHHE PACCMOTPEHHBIX AUCKYpCOB (akT aenoprauuu 1944 r. npoenupyercs Ha
COBPEMEHHYIO JEHCTBUTEIBHOCTh U CHOCOOCTBYET (DOPMHPOBAHMIO BUKTHMHOTO BOCHPUSTHS
KPBIMCKMMH TaTapaMH HaxXOXJEHUS B IMOJMTHUKO-NIPaBOBOM mpocTpaHcTBe Poccuiickoit denepa-
1[MU, KOHCTPYUPOBAHUIO M 3aKPEIUVIEHUIO B MACCOBOM CO3HAHMM KPBIMCKHUX TaTap KOMILIEKCa KepT-
Bbl, OCHOBHBIMH COCTaBJIIOIIUMH KOTOPOTO SIBJISIFOTCS 00pa3bl <«OKEPTBBI-HAPOJAA», (OKEPTBBI-
Tpareumny, «KepTBbI-repos». Kpome TOoro, MoxxHO roBopuTh 0 MU(OIOrU3aIMK Ipolecca afanra-
LMY KPBIMCKMX TaTap B HOBOM IOJUTHYECKOW M COLMAIBHO-DKOHOMUYCKOW PEAIBHOCTH, YTO Tpe-
OyeT OTIeTbHOTO U3YUYEHUSI.
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Annomauus

Cmamovsa nocesawena ananuzy cobvimuil, nociedogaswiux 6 Agpeanucmarne nocie 6v1600a
souick CIIIA.

Mamepuanwvt, memoowt, pe3y1bmamovt U 0OCYHCOCHUA

Axmyanvnocms no00OHBIX UCCTe008aAHUL 00YCN08NIeHA KPUMUYECKU 8ANCHBIMU COObIMUAMU,
CBA3AHHBIMU C HEYOAUHBIMU KOMRAHUAMUY UHMEPHAYUOHATILHBIX KOHMUH2EHMO08, HAXO0OUBUUXCS HA
meppumopuu Apeanucmana. Cehopmynuposan pso ocHoguwix 66180008: 1) CLIIA, nompamus b6onee
NOIYmopa MpuiiuoHa OO0JIAPO8, He CMO2iU 00OUMbCS BHYMPUNOIUMUYECKOU CMAOUIU3AYUY 6
Ageanucmane; 2) Agheanucman eposum cmams 2NAGHLIM NOCMABUUKOM KOMHIEKCHbIX Yepo3
HayuoHanbHou 6ezonachocmu Poccuu: mexcoyHapoOHo20 meppopusmda, HApKOMop206iu U HEeKOH-
MPOIUPYEMBIX MUSPAYUOHHBIX nomokos, 3) «Tarubany, npuwedwutl K gracmu nocie yxooa ame-
PUKAHCKUX 80UK, OCMAemcsi paouKaibHbIM-UCTAMUCTICKUM OBUICEHUEM, NpasieHue Komopo2o 0y-
Odem 03HaAYaAmMb CUMOUO3 CPEOHEBEK08020 NPABIEHUS CO MOMANUMAPHBIM CBEMCKUM, C dJIeMeHmamu
conuocenus ¢ Ul';, 4) mem ne menee, mMerncOyHapooHoe coodWecmao 00JIHCHO NOOOEPHCAMb YCUIUSL
Poccuu 6 npuznanuu manub6os norumudeckotl cunoll, maxk Kax Ha ce2oous « Tanubany eouHcmeen-
HAs BHYMPUNOIUMUYECKAs CUNA, 8368Ulds HA cebsl 0053amenbemea COXPaHUums Mup U eOUuHCmeo 8
Ageanucmane; 5) Poccus ocmaemcs 2lagHbIM KIIOYEBbIM 2eONOIUMUYECKUM USPOKOM, KOMOpas
MOdACemM UHUYUUPOBAMb U 803271A6UMb CUCMEMHDBLL MEHCOYHAPOOHBIU OMEem Ha epsaoyuyio mypoy-
JIeHMHOCMb 8 pecUoHe.

3akniouenue

Kax cnpaseonuso zamemuna Mapus 3axaposa, oghuyuansrhwiii npeocmasumens MHUJ] Poccuu,
cumyayus 6 Agpeanucmane — smo pezynomam «muvlcaumenvrHo2o npoyecca CILIA», neyoaunwlii 9Kc-
nepumenm amepuxauyes.. [losmomy Ha cezoonsuHui O0env Poccus ocmaemcs eOuHCMEeHHbIM
2NIABHBIM 2€ONOIUMUYECKUM USPOKOM 8 pecuoHe, neped KOMOpPbIM CIMOUM UCMOPUYECKU BAHNCHAS
3a0aya - obecnedums CUCMEMHBLU MeHCOVHAPOOHDBI OmeEem Ha epsoyuyo mypoyi1eHmHOCHb 6 pe-
2UOHe

KuaroueBbie ciaoBa: Adranucran, CIIA, HATO, «Anp-Kamma», «Tamubany», Ilakucraw,
IenTpanpHas A3us, MEXIyHAPOIHBIM TeppOpU3M, HapKOTpadUK, MUTPALTUOHHBIE TTOTOKU

Abstract

The article is devoted to the analysis of the events that followed in Afghanistan after the with-
drawal of US troops.

Materials, methods, results and discussions

The relevance of such studies is due to the critically important events associated with the un-
successful companies of international contingents that were on the territory of Afghanistan. A num-
ber of main conclusions are formulated: 1) The United States, having spent more than one and a
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half trillion dollars, could not achieve internal political stabilization in Afghanistan; 2) Afghanistan
threatens to become the main supplier of complex threats to Russia's national security: internation-
al terrorism, drug trafficking and uncontrolled migration flows; 3) The Taliban, which came to
power after the departure of the American troops, remains a radical Islamist movement, whose rule
will mean a symbiosis of medieval rule with a totalitarian secular one, with elements of rapproche-
ment with the 1G; 4) nevertheless, the international community should support Russia's efforts to
recognize the Taliban as a political force, since today the Taliban is the only domestic political
force that has committed itself to preserving peace and unity in Afghanistan; 5) Russia remains the
main key geopolitical player that can initiate and lead a systematic international response to the
upcoming turbulence in the region.

Conclusion

As Maria Zakharova, the official representative of the Russian Foreign Ministry, rightly not-
ed, the situation in Afghanistan is the result of the "US thought process”, an unsuccessful experi-
ment of the Americans.. Therefore, today Russia remains the only major geopolitical player in the
region, which faces a historically important task - to provide a systematic international response to
the upcoming turbulence in the region

Key words: Afghanistan, USA, NATO, Al-Qaeda, Taliban, Pakistan, Central Asia, interna-
tional terrorism, drug trafficking, migration flows

Following a series of four coordinated terrorist attacks on New York on September 11,
2001, the 9/11 Commission investigating the incidents concluded that the attack on the peaceful city
was conceived and carried out by al-Qaeda members (a terrorist organization banned in Russia). Al-
Qaeda was founded in 1988, after the introduction of a limited contingent of Soviet troops into Af-
ghanistan, and eventually grew into one of the largest ultra-radical international terrorist organiza-
tions. Al-Qaeda (translated from Arabic for "Basis") is originally a multinational group, the core of
which is the Sunni Islamists. The task of the terrorists is to prevent the prosperity of Western civili-
zation, since in the understanding of the Islamists this is a flawed society that threatens the spread
of debauchery and jahiliy throughout the world.

The West's response to the 9/11 attacks was not long in coming. On October 7, 2001, the
United States, together with its allies, launched a military operation "Enduring Freedom™ in Af-
ghanistan, which lasted 13 years - until the end of December 2014. The operation was supported by
the UN Security Council, creating the International Security Assistance Force (ISAF), which in-
cluded military personnel from 48 countries , but the largest contingent of 140,000 soldiers was sent
from the United States. The main task for both contingents was: the search and destruction of the
international terrorist group Al-Qaeda and the militants of the Taliban movement (since 2003 the
movement has been recognized as terrorist in Russia). The Taliban (translated from Pashto “disci-
ples”), played and plays a key role in Afghanistan since 1994. This is a movement of the Pashtuns,
who are the dominant ethnic group in Afghanistan, and who proclaimed their goal to build an ideal
Islamic state based on the code of honor of the Pashtuns - Pashtunwalai [1]. The latter in the con-
trolled territories was implemented in the form of Sharia in its strictest understanding: all the
achievements of science and technology, the Western way of life, education for the female part of
the population were persecuted.

But the international forces in Afghanistan were unable to achieve their goals. According to
RIA Novosti, over 13 years of operation in Afghanistan, 21,000 civilians and 2,300 NATO troops
have died. Osama bin Laden, the leader of al-Qaeda, was killed in 2011, but the positions of the
Taliban and al-Qaeda remain strong. Moreover, the Taliban were able to launch a powerful guerrilla
war against foreign forces, regain their strength and launch an offensive against the coalition forces.
In the spring of 2011, the eastern province of Afghanistan, Nuristan, turned into a "Taliban repub-
lic", and foreign troops were forced to leave their positions due to heavy losses, which gave rise to
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the Taliban in 2012 to declare to the whole world about their victory over NATO troops. Despite
military setbacks, at the end of September 2014, the main group of NATO's anti-terrorist coalition
was withdrawn from Afghanistan, leaving less than 20,000 soldiers out of 139,000.

From January 1, 2015, NATO announced a new mission in Afghanistan, Resolute Support,
which was positioned as non-combat and was supposed to assist the Afghan security forces in coun-
ter-terrorism operations. This mission was also unsuccessful - by the end of 2017, the Taliban al-
ready owned 13% of the country's territory (in 2015 - 7%) [7], which forced the American admin-
istration to make concessions and sit down at the negotiating table: on February 29, 2020, the Unit-
ed States and the Taliban signed an agreement under which the Taliban pledged to end terrorist and
military activities, and the United States and its allies to withdraw troops within 14 months (by May
1, 2021). The American contingent was gradually withdrawn, leaving 2.5 thousand people by Janu-
ary 2021. The number of participants in the NATO non-combat mission, as of February 2021, was
about 10 thousand from 36 participating countries [7].

The postponement by the new head of the White House of the date for the withdrawal of
troops from May 1, 2021 to September 11, 2021, the Taliban leaders considered a gross violation of
the agreement, and in early August 2021, the movement's supporters launched a successful attack
on government forces in Afghanistan. Paradoxically, it was only when most of Afghanistan was
captured by the Taliban on August 6, that the White House thought about an emergency evacuation
of the embassy staff, and on August 12 it was decided to send 3,000 US marines and soldiers to the
airport and begin an urgent evacuation of American citizens.

Disorganization and lack of understanding of the internal political situation in Afghanistan
on the part of the American administration manifested itself in the decision of the US Department
of State Press Secretary to leave the US Embassy in Kabul open. And only on August 14, by a
strong-willed decision of the US Secretary of Defense, the embassy was urgently evacuated. The
next day, Kabul was taken by the Taliban without a fight and the Taliban published a photo from
the presidential palace. [14] The day before, Afghan President Ashraf Ghani fled the country to the
UAE, where the president and his family were granted asylum for humanitarian reasons. RIA
Novosti reported that according to the diplomatic mission in Afghanistan, “Ghani's four cars were
filled with money, they tried to shove another part of the money into a helicopter, but not every-
thing fit. And part of the money was left lying on the take-off field ’[4]. Former Vice President of
Afghanistan Amrullah Saleh declared himself acting head of state and announced his support for
the resistance to radicals. Thus, we are talking about events that "make us rethink the previous un-
derstanding of political stability and the configuration of the factors that provide it" in the region [5,
358].

The opposition to the Taliban, organized in the northern province of Panjshir, has been led
by Ahmad Masud, the son of the famous warlord of the anti-Taliban Northern Alliance, Ahmad
Shah Massoud, who was killed by terrorists 20 years ago. “We have resisted the USSR, we will be
able to provide it to the Taliban,” the RIA Novosti news agency quoted Masud's interview to the Al
Arabiya channel [17]. Ahmad Masood, supported by leaders of national minorities, issued a state-
ment that the truce requires, first of all, respect for the civil rights of Afghans and the creation of an
inclusive government.

As of this writing, Panjer remains the only province outside of Taliban control. But we as-
sume that, despite the statements of the Taliban about their readiness to create an inclusive coalition
government and a general amnesty for government officials, to preserve freedom of the media, etc.
[16], there is no reason to count on such steps from the Taliban: the Taliban will retain all key posts,
and the understanding of civil rights in these two camps is completely different. The statements of
the Taliban representatives about the amnesty are nothing more than statements, since the West in
the eyes of the Islamists was and remains the number one enemy. Accordingly, everyone who col-
laborated with the enemies is traitors, and the Taliban intend to forgive traitors only in words. So,
on June 16, 2021, 22 Afghan army special forces were surrounded in Faryab province and laid
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down their arms, believing the Taliban's calls to surrender in order to save their lives. The Taliban
shot them all. Another illustrative example of "peaceful intentions™ and assurances from the Taliban
that they will not execute civilian specialists is the targeted hunt for the translator Sohail Pardis,
who collaborated with the US Army. For several weeks he received threatening letters, as a result,
the young man was dragged out of the car and his head was cut off [15]. The American HIIDE de-
vices that have fallen into the hands of the Taliban - gadgets for identifying individuals with the
base of Afghans who collaborated with the United States - unfortunately give reason to assume that
public executions will continue. We are talking about at least 18,000 thousand people whose lives
depend on the loyalty of a terrorist organization.

The Taliban, like all radical Islamist movements, are distinguished by their intolerance to-
wards secular lifestyles, other religions or other interpretations of Islam. The first period of their
power in Afghanistan was remembered for the closure of schools, beatings of women who appeared
on the street without a husband or mahram, as well as the introduction of severe punishments with
cutting off of hands and other medieval legal proceedings [3]. However, the public executions in
Kabul, the beheading of opponents and the killing of Afghan women “for breaking the rules” in
2021 also testify to the Taliban’s commitment to implanting radical fundamentalism.

As the Afghan Ambassador to Tajikistan M. Zohir Agbar stated on September 1, 2021, the
Taliban today consists of members of various international terrorist organizations [1]. At the same
time, the military potential of the Taliban, which was already unacceptably high, will grow expo-
nentially, thanks to the US military equipment and weapons abandoned by $ 85 billion. According
to US Congressman Jim Banks, more than 75,000 cars, 200 aircraft and helicopters, and up to
600,000 units of small arms and light weapons were transferred to the militants. According to the
congressman, the Taliban now have more Black Hawk helicopters than some of the NATO coun-
tries. [2]

The world community is even more concerned about the activation in Afghanistan of Vila-
yat Khorasan, the Central Asian branch of the Islamic State (IS, banned in Russia). The Taliban said
they would not allow Afghanistan to become a safe haven for international terrorists, however, ac-
cording to a recent UN report, al-Qaeda supporters are present, with Taliban consent, in at least 15
Afghan provinces. [12] Moreover, the Taliban released hundreds of ISIS members from prisons.
The terrorist attacks on August 26 in Kabul (200 people died, more than 1,000 injured [18]), for
which the Islamic State terrorist group claimed responsibility, suggest that terrorists are gaining
strength and terrorist attacks will continue on a more frequent basis. Additionally, there are con-
cerns about the possibility of radicals disguised as refugees to infiltrate into Russia, Europe and
other countries. This problem will acquire an unprecedented urgency for the national security of
many countries.

The Taliban, who today stand for an uncompromising struggle against ISIS, in the mid-90s
recognized Ichkeria, created by Chechen separatists, providing them with all-round assistance; in
the fall of 1995, they seized a Russian IL-76 aircraft, whose crew of seven had been in captivity for
more than a year [7]; In February 2000, the Taliban addressed the Muslim world with a statement
declaring a “holy war” on Russia, and this statement has not yet been withdrawn [7]. As a result, on
February 14, 2003, the Taliban was recognized by the Supreme Court of the Russian Federation as
a terrorist organization, whose activity on the territory of Russia is prohibited.

But the specificity of the historical development is such that representatives of the Taliban to-
day declare that they are ready to discuss the political structure of the state with other Afghans. Tal-
iban representatives visited Moscow several times for negotiations, and the last time the Taliban
delegation arrived in Moscow was in July 2021 [7]. After negotiations with the Taliban, Russian
Foreign Minister Sergei Lavrov sent very important signals to the Afghan leadership, urging the
authorities in Kabul to start negotiations as soon as possible with the Taliban, as an influential part
of Afghan society, and not try to “keep uncertainty as long as possible” [10]. But the appeals of the
Russian side were never heard by the Afghan side.
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The assumptions that the American military "fled, leaving behind all military equipment” are,
in our opinion, naive. This is a deliberately planned action to create chaos in the region, export radi-
calism to the north. Consequently, the strengthening of Russia's influence in the countries of Central
Asia and the strengthening of cooperation with India and China are becoming one of the main for-
eign policy agendas. Also, comprehending Islamabad as an agent that historically supported the
Taliban in the sabotage and terrorist struggle against the United States and NATO, actualizes dip-
lomatic points of contact with Pakistan in order to develop a common vector of influence on the
Taliban. In addition, despite the fact that the Taliban today declares peaceful intentions and denial
of ISIS, the likelihood of Afghanistan becoming a new base of international terrorism is high. sides
of the international community. On the other hand, as Russian researchers write, “the UN, Interpol,
Europol, and non-governmental international organizations have taken over the coordinating inter-
national legal functions in the fight against international terrorism. However, until now, neither at
the national nor at the international level, the problems of combating terrorism are closely united
with the issues of combating drug addiction and organized crime ”[11, 6]. The presence of an inter-
national contingent on the territory of Afghanistan, the bombing of heroin laboratories and billions
of dollars spent on combating Afghan drug trafficking did not reduce the drug resource of Afghani-
stan, therefore, it is equally important, in cooperation with other international partners, to strengthen
the opposition to the production and smuggling of drugs from the territory of Afghanistan, which
will undoubtedly increase.

The leader of the Afghan resistance, Ahmad Massoud, said that Russia today is the only state
that can help create an inclusive government in Afghanistan. [1] In this regard, Foreign Minister
Sergei Lavrov noted that Moscow is interested in the resumption of negotiations with the participa-
tion of all political, ethnic, and confessional forces of Afghanistan [9]. Considering that in recent
years the Russian side perceived the Taliban as a “part of Afghan society” (S. Lavrov) and conduct-
ed negotiations with them, the message of possible influence on the new government in Afghanistan
is laid, and during negotiations Russia can take a leading position in organizing a negotiation pro-
cess and during negotiations with other international partners.

As Maria Zakharova, the official representative of the Russian Foreign Ministry, rightly not-
ed, the situation in Afghanistan is the result of the "US thought process”, an unsuccessful experi-
ment of the Americans [6]. Therefore, today Russia remains the only major geopolitical player in
the region facing the historically important task of providing a systemic international response to
the impending turbulence in the region.
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Annomauus

Ilpobnema norumuyeckol KOppynyuu OMHOCUMCS K YUCTY AKMYAIbHbIX NpoOiemM cospe-
MEHHBIX 20cy0apcms. B meHsawowuxcs ycioeusax u nepMAaHeHmHsblX KpUUCo8, 0coboe SHUMAaHue
NPUBNEKAom NOJUMUYecKUe UHCMUMYMyl, CNOCOOHble IPOEKMUBHO UM NPOMUBOCMOAMb. D¢h-
GhexmugHoCmMb NOIUMUYECKO20 YAPABIEeHUs CKIAObIBAemC s U3 pe3yIbmMamueHOCmu U YeleHanpas-
JIEHHOCMU 83AUMOOEUCMEULl 00Ulecmaa u 20cyo0apcmeeHHOU 61ACmU.

Materials, methods, results and discussions

Cmambs nocesiwena uccied08anu0 NOIUMUYecKol KOppynyuu, evicmynaroujei haxmopom
BNIUAHUSL HA YCOUYUBOCb (DYHKYUOHUPOBAHUS COBPEMEHHBIX NOIUMUYECKUX UHCMUMYmOos8. Ae-
Mopwvl YKA3bl6arOM HA AKmMyaibHOCMb OAHHOU NPOOIeMAMUKU, 68 C85A3U C peanuzayuell KoOHyenyuu
yemouuusoeo pazeumus 6 Poccuu, ananuzupyiom nowsmuiinvlx pao, evloeisiiom ¢opmvl noiumude-
CKOU KOppYynyuu.

3aknouenue

Aemopbl npuxoosam K 6bl800y, UMO O0eMOKPAMUYECKAs CUcmema YNpaeieHus 20cyoap-
cmeom, Agnsemcs bonee yCmouuusou u d¢hghekmusHouU, 8 YCl08UAX CHUNCEHUS NOJUMUYECKOU KOp-
pynyuu, obnadaem OOILWUMU BOZMONCHOCMAMU DeeHUs. 00WeCm8eHHbIX NpobieM HA OCHO8e
KOHCMPYKMUBHO20 OUAL02A U NPUHYUNOB YCIOUYUUBO20 PA3GUMUSIL.

KaroueBble cioBa: [Tonutnueckas Koppynuus, myOJndYHas MOJUTHKA, KOHUENIHUS YCTOMN-
YUBOTO Pa3BUTH, 3(PPEKTUBHOE TOCYIApCTBO, TOCYIAPCTBEHHOE YIpaBIEHHE, KAaueCTBO KHU3HHU,
KIINCHTCIIN3M.

Abstract
The problem of political corruption is one of the urgent problems of modern States. In
changing conditions and permanent crises, political institutions capable of effectively countering
them attract special attention. The effectiveness of political management consists of the effective-
ness and purposefulness of interactions between society and the state authorities.

Materials, methods, results and discussions

The article is devoted to the study of political corruption, which acts as a factor of influence
on the stability of the functioning of modern political institutions. The authors point out the rele-
vance of this problem in connection with the implementation of the concept of sustainable develop-
ment in Russia, analyze the conceptual problems, identify the forms of political corruption.
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Conclusion

The authors come to the conclusion that the democratic system of government is more stable
and effective, in terms of reducing political corruption, has greater opportunities to solve public
problems on the basis of constructive dialogue and the principles of sustainable development.

Key words: Political corruption, public policy, the concept of sustainable development, ef-
fective government, public administration, quality of life, clientelism.

Introduction

The problem of political corruption is one of the urgent problems of modern states. In
changing conditions and permanent crises, special attention is attracted by political institutions that
can effectively resist them. The effectiveness of political governance is the result of the effective-
ness and purposefulness of interactions between society and government. In conditions of political
instability, the problem of the stability of the state apparatus and its ability to carry out its functions
in accordance with the situation increases significantly. Scientists record a variety of factors influ-
encing this ability of political institutions and the political elite [1], among the most influential are:
common legal management culture, unity of political and legal space, basic values, strategic goals
of the state, legitimate and illegitimate practices based on a stable level of public support and trust.

Results and discussion

Numerous requirements are imposed on modern political institutions for sustainability and
efficiency of functioning. This has acquired particular relevance in the new conditions of the spread
of the pandemic, when all political and administrative structures were faced with a global challenge
for compliance. Public administration is often understood as the process of implementing public
policy through the established system of government bodies, vertically oriented, in which state and
power powers are delegated from top to bottom. It is important to note that public administration is
focused primarily on the regulation of the field of public relations of a public nature. In this regard,
recently, the term "public policy” has become widespread in the English language. American politi-
cian D. Anderson [2] defines public policy as “produced by government officials and authorities
and affecting a significant number of people,” that is, we are talking about certain actions of gov-
ernment agencies in the process of developing, adopting and implementing a state policy.

Stability and efficiency of management are attracting more and more attention of researchers
and current politicians in the context of the implementation of the concept of sustainable develop-
ment in Russia. The fundamental principles of Russia's transition to sustainable development are
reflected in the "Concept for the transition of the Russian Federation to sustainable development”,
adopted by the Decree of the President of the Russian Federation in 1996, which is aimed at " ca-
pacity to meet the needs of present and future generations of people. The Sustainable Development
Goals were part of the Long-term strategy for the country's socio-economic development until
2020, which was extended in certain areas due to the identified deviations from the planned values,
in order to make more effective management decisions. In connection with the shortcomings and
problems in the implementation of Strategy 2020, as its continuation in 2018, the President of the
Russian Federation signed a decree "On national goals and strategic objectives for the development
of the Russian Federation for the period up to 2024" [3], thereby the key tasks were postponed to a
later term until 2024. For us, the 5th section of the Strategy "Effective State" is of particular inter-
est, where special attention is paid to the development of public institutions and optimization of the
state's presence in the system of public interaction.

In this regard, in the context of the implementation of the concept of sustainable develop-
ment, an urgent need becomes the need to bring such principles and methods of political manage-
ment that would correspond to the requirements of the changing political system and the increasing-
ly diverse interests and needs of the population. The public policy pursued in these conditions
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should become more and more competent, ensuring the effective implementation of the basic func-
tions of the state with the simultaneous implementation of constant feedback with all social strata
and groups existing in society. Only in this case, public policy becomes an important means of pub-
lic administration, which is increasingly focused on de-bureaucratizing the adoption and implemen-
tation of managerial decisions. At the same time, it becomes possible to actively involve citizens in
various procedures for discussing and adopting managerial changes, which fully corresponds to the
provisions of Strategy 2020 on the development of public institutions [4].

Recently, the concept of quality of life, which is directly related to an effective state and
management, has been more and more actively introduced into the research turnover. There are
many different organizations in the world that are constantly researching the quality of life and na-
tional happiness. Thus, the World Happiness Index [5] is considered influential and authoritative.
The World Happiness Report is an annual report published by the UN Sustainable Development
Solutions Network. The 2020 Global Happiness Report focuses on the environment - social, urban
and natural. An important indicator of happiness is high trust in people and state institutions, for
calculating the level of happiness, GDP per capita, social support and perceptions of corruption are
also of great importance. As in 2019, Finland topped the ranking of the happiest countries, followed
by Denmark. Switzerland came in third. Russia, unlike its neighbors - Kazakhstan, which raised its
rating by +10: 2020 (50th place), 2019 (60th place) and Belarus +6: 2020 (75th place), 2019 (81st
place), dropped by 5 positions in ranking 73rd in 2020 from 68th in 2019.

In recent years, one of the most significant indicators for assessing living standards is the
Legatum Institute's Prosperity Index (The Legatum Prosperity Index, 2006), which measures the
achievements of states in terms of their well-being and prosperity. The index is compiled on the ba-
sis of many different indicators, combined in nine categories that reflect various aspects of society
and parameters of public welfare: economy, entrepreneurship, management, education, health care,
security, personal freedoms, social capital and the environment.

Table 1 - Ranking of prosperity of the countries of the world [6]

(as of November 2020)

No country rating position prosperity index
1 Denmark 1 84,4
2 Norway 2 83,8
3 Switzerland 3 83,3
4 Sweden 4 83,1
5 Finland 5 83,1
6 Netherlands 6 82,0
7 New Zealand 7 81,1
8 Germany 8 81,1
9 Luxembourg 9 81,0
10 Austria 10 80,4
11 Qatar 45 66,5
12 Russia 76 58,0

Despite the relativity of these ratings, for a number of indicators of this kind, comparative
studies allow us to draw promising conclusions and identify vulnerable positions.

The most significant obstacle to the formation of an effective state and sustainable develop-
ment is undoubtedly political corruption. It should be noted that political corruption is a kind of cor-
ruption as a social phenomenon, and today in science it is represented by diverse approaches and
de-finances. Political corruption in Russia and in the world is a completely independent phenome-
non, which is characterized by the purposefulness of achieving personal or group political interests
and tasks through various forms of influence on political institutions, structures, personalities of in-
dividual politicians [7, p.175-179]. Professor Yu.A. Nisnevich notes the close relationship of politi-
cal activity with corruption in the form of illegal financing of election and other political cam-
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paigns, and defines political corruption as the use by a person holding a public office of the state
power and rights entrusted to him, official position and status in the system of state power, the sta-
tus of the body of state power, which it represents, for the purpose of unlawful extraction of person-
al and (or) group, including in favor of third parties, political gain (political enrichment) [8, p.194].

M.P. Gurov and Primakin A. 1., characterizing the political corruption of Russia, expresses
the following consideration: “the essence of corruption is that it distorts social, economic, political
and legal relations on the basis of informal relations, destroys the normal order of things in society,
as a result of which the authorities are discredited in the eyes of society and a real threat to the secu-
rity of society and the state is created [9].

In the attitudes of Russian citizens, the fight against corruption is significantly superior in
importance to both "economic reforms aimed at overcoming the oil and gas dependence of the Rus-
sian economy" (42% supported them), and "the development of science, education, health care, cul-
ture" (37 %), and even “strengthening the country's defense capability” (28%). The data were ob-
tained during the implementation of the next wave of monitoring by the IS RAS in the fall of 2017,
where respondents, answering the question: “What changes do you think modern Russia needs?”,
Most often (51% of answers) chose the option “ strengthening of social justice, a tough fight against
corruption in the upper echelons of power ”[10].

Western researchers [11] additionally note that political corruption is deviant political be-
havior, expressed in the illegitimate use of state resources by the dominant political elite in order to
strengthen their power or enrich themselves.

The Corruption Perceptions Index 2020 (CPI) study shows that even in the most developed
countries there is a stagnation in the fight against corruption. Transparency International has pub-
lished the Corruption Perceptions Index (CPI) for 2020. Half of the countries 'positions in the index
have remained virtually unchanged over the past ten years, indicating that governments' efforts to
root out the underlying causes of corruption have stalled, experts from Transparency International
say. Denmark and New Zealand are leading in the index, gaining 88 points each. Among the CIS
countries and the geographical neighbors of Russia, Armenia made the biggest leap in a year - from
42 points to 49 (while in the index for 2018 it scored 35 points). Kazakhstan significantly improved
its indicators - from 34 to 38 points. Ukraine received three points more than in 2019 (33 points).
Belarus (47 points) and Moldova (34 points) scored two points more than last time. Kyrgyzstan and
Uzbekistan scored one point more (31 and 26 points, respectively). The indices of Georgia (56
points), Tajikistan (25 points) and Turkmenistan (19 points) remained unchanged. Russia scored 30
points out of 100 and took 129th place out of 180. Azerbaijan, Gabon, Malawi and Mali scored the
same number [12].

According to the conclusions made by domestic experts, the basis of political corruption is
an unofficial, uncontrolled exchange of resources between the power elites and other structures of
society. At the disposal of the ruling elite are the main types of state resources: symbolic (national
anthem, flag, coat of arms and other signs of state symbols); power-administrative and material
(budgetary funds, control over the economy and natural resources, monetary tax and customs poli-
cy, etc.). These resources, based on the group goals of the political elite, can be exchanged for re-
sources of a different kind: political support or material benefits, and not all types of such corrup-
tion can be defined as offenses [9].

Shedi MV, suggests highlighting the following forms of political corruption [13] such as:
corruption lobbying; corrupt favoritism; corrupt protectionism; secret political contributions; elec-
tion fees followed by the payment of government offices, etc. In addition, the varieties of political
corruption include electoral (electoral) corruption, which is the activity of interested parties aimed
at buying and selling power, buying votes in direct or veiled form. Electoral (electoral) corruption is
carried out during election campaigns, is applied to fixed groups of voters (gifts and other material
benefits), can manifest itself in latent forms, for example, through targeted distribution of money
allocated from the budget to local authorities for public needs in order to win the sympathy of vot-
ers, etc.
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In addition, in a number of political studies, political patronage and clientism are also con-
sidered forms of manifestation of political corruption. It seems to us that it is impossible to reduce
patronage and clientelism to political corruption, due to deep cultural traditions [14] that give rise to
this social institution and the system of relations. Clientelism, like corruption, has no universally
accepted definition due to the complexity of this social phenomenon. Clientelism is understood as a
social phenomenon characterized by the formation of specific relations of domination, statehood
and subordination [15]. In these relations, one of the parties (patron) is patronizing, the other (cli-
ent) is patronized. Clientelism in politics, of course, can be accompanied by the tutelage of politi-
cians from the elected lower structures, the creation of the most favorable conditions for them in
exchange for personal loyalty and political support. However, this is a manifestation, first of all, of
the peculiarities of the political culture of the subject type, according to the typology of G. Almond.
In the system of patron-client relations, the protection of clients is carried out on the basis of appro-
priate open, public or tacit agreements between them. Clients, in turn, facilitate the activities of their
patrons. Such relations can be both official and informal, semi-legal. Moreover, such relations, as a
rule, are characterized by mutual solidarity, sympathy and support of the parties to each other [16].

Clientelism manifests itself in a relationship of personal dependence, which is reinforced by
the asymmetry of statuses and resources. This contributes to the entrenchment of the practice of dis-
tributing positions, which is based on the principle of political loyalty, which significantly reduces
the effectiveness of the management system as a whole and stops the possibilities of a democratic
personnel policy based on the principles of competition and professionalism. This circumstance
brings the functioning of the phenomenon of clientelism closer to the negative consequences of po-
litical corruption, since they have a number of coinciding characteristics: reciprocity and informali-
ty, exploitation and voluntariness / coercion of relations and, of course, their “semi-legality”. Clien-
telism creates a breeding ground for the reproduction of corrupt practices. It is they that make it
possible to most effectively and quickly solve the problems of the population, when interacting with
the institutions of power, in the conditions of the low ability of the latter to resolve emerging issues
in a legal way. This contributes to adaptation, reproduction and further entrenchment of corruption
relations, reduction of social opposition. Of course, these practices do not contribute to the spread
of responsible democratic procedures and, in general, reduce the effectiveness of management and
objective decision-making.

Conclusions

The democratic system of government in the modern sense implies the development of pub-
licity, which is found in the expansion of the participation of citizens and civil society structures in
the preparation, adoption, execution of decisions and control over their implementation. In this
sense, the democratic system of state governance is considered as more stable and effective, with
the potential to reduce bureaucratic restrictions, corruption schemes, due to its greater openness,
transparency and mobility, as well as the ability to solve social problems based on constructive dia-
logue and the principles of sustainable development. This means that it is necessary to make con-
sistent efforts towards the development of legal and political culture, overcoming clientelism and
stopping corrupt practices.
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Annomauus
s obecneuenuss ycmouyugo2o pazeumusi 00WeCmeeHHO-MepPUMoOPUAIbHbIX — CUCTEM
BAJICHBI  CUCMEMHOCMb, HAYYHAS O0OOCHOBAHHOCMb U CB0EBPEMEHHOCMb NPUHAMUS PeueHUl.
CmepoicHem unu pakmopom HAOeHCHOCU AGJIAeMC UHCIMUMYYUOHANbHASL 00eCnedeHHOCMb JHCU3-
HeOdesmenbHoCmu to0ell. B 3KoHOMUYeCcKol U 2yManumapHou 001acmsax 3HAHU WUPOKO UCNOIb3Y-
emcs nouamue ungpacmpykmypa. Ona npeocmasnsiem cooou coO80KYNHOCMb PA3IUUHBIX Mamepu-
QNILHBIX CPEeOCm8, YUPeHCOeHUll U BUO08 O0esIMeNbHOCHU, HeoOXO0OUMbIX, 2NABHbLIM 00pA30M, O/
ocyujecmeienusi NPouU3800CMEEHHBIX U COYUANbHO-ObIMOBLIX CB5A3EU.
Mamepuanost, memoowvl, pe3yibmamot U 00CyHcOeHUA
Cmamus npedcmasnsem o0606ujeHue pe3yibmamos NPUMeHeHUs UepapxuiecKko20 mMemooa
K1acmepHo2o ananiusa 01s uccieoosanus 31 pecuona Poccuu. Hcnonwv3ysa oannvle 06 uncmumyyu-
OHANLHOU UHDpacmpyKkmype, 060CHO8AHA Yeneco0OPAHOCMb PA30eleHUsl Pe2UOHO8 HA 08e 2PYNNbl
3axniouenue
110060051 umoe 6bINOIHEHHOU PAOOMbL, MONCHO KOHCMAMUPOBAMb, YMO NPUMEHEHUe
uepapxuyecko2co memooda KiacmepHo20 ananu3a 01s ucciedosanus 31 pecuoHa no3eonuno npeo-
cmasums 3mu cyovekmovl PO ¢ ocobom asmopckom noHumManuu, pazoopamscsi 6 0CoOeHHOCHAX
PACCMOMPEHHBIX MEPPUMOPULL, 8bINOIHUMb UX SPYNNUPOBKY, 0000Wumsb OCHOBHblE cCIamucmuye-
CcKue Oauuvle 00 UHCMUMYYUOHAIbHOU UH@ppacmpykmype. llonyuennvie pezyribmamsl umerom
NPAKMUYECKyI0 3HAYUMOCIb U NPeOCmasIsaom uHmepec 0Jisi PecUOHAIbHOU HAYKU.
KuroueBsbie cioBa. UHCTHTYIIMOHAMRHAS WHPPACTPYKTYpa, KIACTEPHBIN aHAU3, uepap-
XWYECKUN METOJ, TPU3HAK, PETMOH, TUIIA3ALKsl, KBAIpaT €BKIIMI0BA PACCTOSIHUSA

Abstract

To ensure the sustainable development of socio-territorial systems, consistency, scientific
validity and timeliness of decision-making are important. The core or reliability factor is the
institutional security of people's lives. In the economic and humanitarian fields of knowledge, the
concept of infrastructure is widely used. It is a combination of various material means, institutions
and activities necessary mainly for the implementation of industrial and social relations.

Materials, methods, results and discussions

The article presents a generalization of the results of the application of the hierarchical
method of cluster analysis for the study of 31 regions of Russia. Using data on institutional
infrastructure, the expediency of dividing regions into two groups is substantiated
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Conclusion

Summing up the work performed, it can be stated that the use of the hierarchical method of
cluster analysis for the study of 31 regions allowed us to present these subjects of the Russian
Federation in a special author's understanding, to understand the features of the territories
considered, to group them, to summarize the main statistical data on the institutional infrastructure.
The results obtained have practical significance and are of interest to regional science.

Key words. Institutional infrastructure, cluster analysis, hierarchical method, attribute, re-
gion, typing, the square Euclidean distance

BBenenue

CoBpeMeHHBI# MHpP MHOTOJHUK, AMHAMUYEH U HempeackazyeM. YenoBeuecTBO MOXKHO
CTpaTu(UUUPOBATh, KAK MUHUMYM, Ha pachl, LIUBWIN3ALIUU, TOCYIapCTBA, HAPOJIbI, COUYMBI. Y
Ka)I(Z[OI;'I U3 OTUX O6HIHOCT€I\/JI MOT'yT OBITH CBOU njacaibl, KyJdbTypa, MCHTAJIUTCT, TPAAULIUN U IIPOY.;
3TO MOTEHILUATIBHO COMPSKEHO C HETIOHUMaHUEM, KOH(DIMKTOM UHTEPECOB, MPOTHUBOPEUHUSIMH.

s obecnieyeHrs yCTOMUMBOTO pa3BUTHsI OOLIECTBEHHO-TEPPUTOPHAIBHBIX CUCTEM BaX-
Hbl CUCTCMHOCTb, HaydHas 000CHOBAHHOCTE U CBOCBPCMCHHOCTDb IIPUHATUA peHIeHHﬁ. CTep)KHeM
NI q)aKTOpOM HAaACKHOCTU ABJIACTCA MHCTUTYHHWOHAJIbHAA 00€eCIIeYeHHOCTh KU3SHCACATCIIbHOCTHU
moaeil. B skoHOMHUYeCKON U T'yMaHUTapHON 00JIACTSAX 3HAHUS IIUPOKO HUCIOJIB3YeTCs MOHSITHE WH-
(bpactpykrypa. OHa TpencTaBiseT COO0O0M COBOKYITHOCTh PAa3UYHBIX MaTEPHAIBHBIX CPEJICTB,
YUPEKIECHUN U BUJIOB JIEATEILHOCTH, HEOOXOANMBIX, TTIaBHBIM 00pa30M, JJisi OCYIIECTBICHHS MPO-
M3BOJICTBEHHBIX M COIIMAIbHO-OBITOBBIX CBA3CH.

A. H. KoueroB, [I. A. XapuTOHOB CUMTAIOT, YTO MH(PACTPYKTYPHOCTH OOBETUHSET B
€IMHOE 11eJI0€ BCE OTPACIM SKOHOMHKH, YKOHOMUYECCKUE arIOMepaluu, 00JIaCTH, PETUOHBI CTPAHbI

[9].

HNHdpacTpykTypa Kak CHUCTEMHOE M CTPYKTYpUPOBaHHOE OOpa30BaHME MMEET CBOM CO-
CTaBHBIE DJIEMEHTHI WU BUBL.

WuctutynmonansHas uHppactpykrypa (M) Britouaer:

- 3aKOHOZATEIBCTBO U MO/I3aKOHHBIE IPABOBBIC AKTHI;

- 0011IeCTBEHHBIE ¥ TOCYJaPCTBEHHbIE OpraHU3alllu;

- COIIMJIbHbIE NHCTUTYTHI U OOLIIECTBEHHbIE IBUKEHUS;

- BJIACTHBIE CTPYKTYpPHI (IPAaBUTEIBCTBEHHbIE U MYHUIMNAIbHBIE YUPEKICHUS, PEaTU3y-
IOLIME UCTIOTHUTENIbHO-PACTIOPSAUTENbHBIE (DYHKIINN);

- KOHTPOJIMPYIOIIHME CTPYKTYphl (HAJOTOBBIE CIIYKObI, Cyabl (apOUTpaskHbIE), rocyaap-
CTBEHHBIE KOMUCCUN U KOMHUTETHI KOHTPOJIA, yupexaeHus MB/I;

- 3aKOHOJATEIIbHBIE TOCYAAPCTBEHHBIE U MECTHBIC OpraHU3alMY,

- OXpaHHbIE OpPraHu3aluu (TOCYAApCTBEHHBIE U YACTHBIE CITY>KObl OXPAHHbBIE YUPEKIACHUS
1 OT/IETbHBIC JIUIIA);

- CpeJICTBa MacCcoBOM MH(pOpMAIINH;

- 00I1IECTBEHHOCTh — COBOKYITHOCTh CAMBIX IIMPOKUX CIIOEB OOIIECTBA;

- IOJIUTUYECKUE, COLIMAIIBHBIE U ITPABOBBIE HOPMBI;

- yupexaeHus: QUHAHCOBO-KPEIUTHOMN CUCTEMBbI, CTATUCTHKH, BHIYUCIUTENILHBIE IIEHTPHI.

WNHcTuTynmoHanbHON MH(paCcCTpYKType MPUCYIIH BCE U3BECTHBIE CBOMCTBA CIIOKHBIX CH-
CTEeM: LIEIOCTHOCTh, KOMMYHHUKAaTUBHOCTb, HEPAPXUUYHOCTb, TOCTATOUHBIN YpOBEHb pa3HOOOpa3us U
IpoY.

HcnonHuTenbHas BIacTh U HayKa yIENSIOT JOJDKHOE BHMMaHue uccienoBanuto MU, eé
poiu B pYHKIIMOHUPOBAHUH €JMHOTO PHIHOYHOTO X03HCTBEHHOTO MexaHu3ma [8].

B cratee C. B. Kenpbax [6] ocBemaercs mpoOIeMHOCTh Pa3BUTOW MHCTHUTYIIMOHAIBLHON
uHPaCTPYKTYpHI B peruonax Poccuiickoit deneparum, paccMaTpUBAIOTCS TEOPETUYECKHE BOIIPO-
CBhl MHCTUTYIIMOHAJILHOTO TIOJX0/1a TMPH aHanu3e d3PPEeKTUBHOCTH (YHKIMOHUPOBAHUS PETHOHAIb-
HOW MHQPACTPYKTYpPHI, a TAaKXkKe MPEICTaBICHbl TPU OCHOBHBIX MOAX0J]a peOPMUPOBAHUS PETUO-
HAJIbHOW MHCTUTYLMOHAIBHON HHPPACTPYKTYPHI.
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B monorpadpuu [7] chopmynupoBaHbl METOHOJOTHS ¥ OCHOBHBIC IOJIOXKEHHSI CHCTEMbI
CTPaTErMyecKOro yIpasjeHUsl pa3BUTHEM PETMOHOB. BakHEWIIMM 3J1€EMEHTOM METOAOJIOIMH SBIIS-
€TCsl CUCTEMATHU3alMs MpoLecca yIpaBlIeHUs, OTPaXkarollas IOCIEA0BaTEIbHOCTh KaXKI0T0 dTana
IJITAHUPOBAHUS U €ro0 000CHOBAaHHOCTb.

Agtopsl padotsl [10] Taxke yka3pIBalOT Ha HEOOXOIMMOCTh Pa3BUTHS WHCTHUTYIIMOHAIIb-
HOW MH(PACTPYKTYpHI B pernoHax. NHCTUTYTHI B PETHOHAIBHON 3KOHOMHUKE OIPENEINISIOT U CO3/a-
I0T cleqU(pHUECcKyI0 pojib B MEXaHU3ME IepepaclpeieieHus: PeCypcoB.

MHorosTamnHoe COBEPIICHCTBOBAHME HMHCTUTYIIMOHAIBHOW HH(PACTPYKTYyphl pErnoHa
O3HAYaeT OJIHO M3 CAMBIX HNEPCHEKTUBHBIX U F(PHEKTUBHBIX MHCTPYMEHTOB JUIsl TUBEPCU(UKALIUH
HKOHOMHKH, TAK)X€ CIIOCOOCTBYET M3MEHEHHUIO PHIHOYHBIX OTHOUICHUHN U SIBJISETCS] TOTYKOM B TI€-
pexoe K MHHOBAllMOHHON ¥ HAYKOEMKOW SKOHOMUKE.

Poccuiickue pernoHbsl CHIIBHO pa3inyaroTcs MO psiiy NPU3HAKOB (IPUPOAHBIM, S3KOHOMHU-
YEeCKUM, COL[MAJIbHBIM M IIPOY.), U MOATOMY ObUTH pa3paOoTaHbl pa3IMUYHble BApUAHThl UX TUIN3a-
i [3, 5, 11].

JIroGast TMIM3aLKs PETUOHOB, KaK IPaBUIIO, UMEET CBOEH LeNbl0 MOBbIIEHHE 3P PEeKTHB-
HOCTH YIPaBJICHHS, BBHIPAOOTKY AUPPEPSHIUPOBAHHOTO TOIX0Ja U OOECIeUeHUE YCTOMYHUBOTO
9KOJIOr0-3KOHOMUYECKOTO Pa3BUTHS.

JlesaTenbHOCTBIO POJCTBEHHOM THITM3ALINH SIBJISIETCS KIIacCH(pHUKAIIHS.

«Knactepnslii aHanu3» - 370 o0IIee Ha3BaHME MHOXKECTBA BBIYMCIUTENIBHBIX MPOLEAYP,
WCTIOJIB3YEMBIX TIPU CO3JIaHUM Kiaccudukanuu. B pezynprare paboThl ¢ mporeaypamMu 00pa3yroTcs
«KJIACTEPBI» WJIU IPYIIIbI OYEHb MOX0XKHUX 00BEKTOB. bosiee TOUHO, KIIaCTEpPHBII METOA — 3TO MHO-
roMepHasi CTaTUCTUYECKast IPOIEAYpa, BHIIOIHSIOMAs cOOp JaHHBIX, COJEPKAMUX WH(POPMAIIHIO O
BbIOOpKE OOBEKTOB, M 3aTE€M YHOPSI0YMBAIOIAas OOBEKTHl B CPAaBHUTEIBHO OJHOPOIHBIE IPYIIIIbI
[14, c. 141].

Knacrepusiif ananus (KA) ocymiecTBisieTcs MOCpeiCTBOM psijia CTATUCTHK M MOHATUH. B
MIPE/ICTaBJICHHOM HUCCIIEJOBAaHUM MPUMEHEHbI: 1) TuiaH (I1aru) ariomepanuy; 2) Tabnuna npuHai-
JISKHOCTH 00BEKTOB KJIacTepaMm; 3) JpeBOBUIHAS [uarpamMma; 4) cocyabyaTtas JuarpaMma.

C ydgerom TOTO, YTO B JIAaHHOH paboTe MCmoiap30BaHbl cBepeHus [1, 12, 15] o 31 peruone
P®, ona He mpeTeHyeT Ha ypOBeHb KiacCU(UKAIMOHHON, a JIMIIb MOMOTaeT Jy4dlle y3HAaTh 3TH
BayKHEHIINE COLIMATbHO-9KOHOMUYECKNE KOMIUIEKCHI.

Pernon (cyowekt) Poccuiickoit denepanuu (PD) npexacrasiser coOoil CIOXKHYIO COLIM-
JIIbHO-DKOHOMUYECKYIO CUCTEMY U, ECTECTBEHHO, UMEET (QYHKIIMOHAIBHYIO CTPYKTYPY, KIHOUEBBIM
3JIeMEHTOM (6J10KOM) KoTopoii cunTaercs «MHCTUTyIMOHATIbHAS. HHPPACTPYKTYpar.

BaxubiM sTanom peanuzanuu KA sBnsieTcss BHIOOp NMEPEMEHHBIX, HA OCHOBE KOTOPBIX
IIPOBOJAT KJIacTEpU3aLuI0. B CBsA3M ¢ T€M, UTO IEpEMEHHBIE U3MEPEHBI B PA3HBIX €AUHUIIAX, IPE-
BapuUTENIbHO OblIa OCYIIECTBICHAa MX HOpPMHUpPOBKA. OCHOBHas MpoOiieMa COCTOMT B TOM, YTOOBI
HalTH Ty COBOKYIHOCTh [IEPEMEHHBIX, KOTOpas HaWJIy4IlIUM 00pa3oM OTpaskaeT MOHITHE CXOJ/ICTBA
[14, c. 153].

Jnsa Beimonnenus npouenypsl KA u onpezneneHus rpynn HOXOKHUX PETMOHOB OBLIU HC-
II0JIB30BAHbI cleayomue 19 npusHakoB, XapakTepu3yroomux nojacucteMy «/HCTUTyMOHAIbHAS
uHppactpykrypay: 1) oOuiee uncio 0ObeKTOB KyJIbTyphl B peruone, mr.; MN2) BoisiBaeHO UL,
COBEPILIUBIINX MpecTyruieHus, yei.; MN3) uncnenHocTs pabOTHUKOB B OpraHax rocyJapCTBEHHOM
Biactu cyowektoB P®, ven.; UN4) mratHas yucineHHocTh coTpyaHukoB MBJI B peruwone, yen.;
NUS) yucno opraHu3anuii ¢ yuacTueM MHOCTPAHHOTo Kamurana, mT.; MM6) BHyTpeHHHE 3aTpaThl
Ha HccleoBaHus U pa3paboTku, Thicsd py0.; MW7) HezaBuCcUMOCTh CpecTB MaccoBOi HHpOpMa-
1un, 6amiel; UM8) uyncio nmpuBaTu3MpOBaHHBIX TOCYAAPCTBEHHBIX U MYHUIIMIIATbHBIX YHUTAPHBIX
NpeAnpusITHii, 00beKTOB, mT.; NN9) uncio opranuzamuii, BRIMOTHSIIONUX UCCIEIOBAHUS U pa3pa-
6otku, mt.; UN10) canpao BHemHeH Toproiu, MiH. qout.; UM 11) gucno qHeBHBIX 001eodpa3o-
BaTeNbHBIX yupexaeHui, mr.; MN12) gucno 3apeructpupoBannabix npecryrieanii Ha 100 000 ge-
noBek HaceneHus, wT.; MN13) konuyecTBO penuruo3nbix opranusanui, mr.; MM14) sBka Ha BbI-
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6opsl B ['ocynapcreennyto ymy B 2007 1., %; U1 15) nemokpaTH4HOCTH peruoHoB, O6asuibl; MI16)
BbIyck razet Ha 1000 genoBek Hacenenws, mr.; MHM17) yucieHHOCTh paOOTHUKOB OPTaHOB IOCY-
JAPCTBEHHOM BJIACTH M MECTHOTO caMoympaBiieHus, dyei.; UM 18) uynciaeHHoCTh 3puTeneit TeaTpoB
Ha 1000 yenoBek Hacenenus; MN19) uncno 00beKTOB HETPAAUITMOHHBIX Uit PD koHbeccwHit, mT.

OcHOBHBIE ONKCATENbHBIE CTATUCTUKY NEPEYNCIICHHBIX TPU3HAKOB MPUBEICHBI B Ta0M. 1

B pacuerax ucrnonb3oBanbl ctaTucTuueckue qaHabie 3a 2003 rox mo 31 cyowsekry 6 deme-
panbHBIX OKpyToB: 1) AruHCcKul BypsATckuii aBTOHOM. OKpyT, 2) Ansires pecit., 3) AnTai peci., 4)
Anraiickuit kpaii, 5) Amypckas 00:1., 6) Apxanrenbckas 001., 7) Actpaxanckas o0, 8) bamkupus
pect., 9) benropoackas o6:1., 10) bpsinckas 061, 11) bypsitus pecn., 12) Bmagumupckas o6i1., 13)
Bonrorpanckast 061.. 14) Bonoroackas o6i., 15) Boponexckas 061., 16) [larecran pecn., 17) EB-
perickas aBToHOM. 00:1., 18) MBanoBckas 06:., 19) Marymerus pect., 20) Upkyrckas o0i1., 21) Ka-
O0apauHO-bankapwus pectr., 22) Kanmunuarpazackas o6i1., 23) Kanmeikus pecir., 24) Karyxckas 0011.,
25) Kamuarckas 00:1., 26) KapauaeBo-Uepkecus pecr., 27) Kapenus peci., 28) KemepoBckas o0u1.,
29) Kuposckast 06:1., 30) Komu pecr., 31) Komu-Ilepmsiiiknii aBTOHOM. OKpYT.

s 06paboTku 06a3bl JaHHBIX MCIIONIBH30BAIACH AaHAIMUTUYECKAs! cUCTEMa /ISl IPOBEACHHUS
craructuyeckunx uccienopanuii SPSS Statistics 19.

Bo3moxxHbI pa3zHble MOAU(UKALIMY UepapXUUYECKUX arjoMepaTuBHbBIX MeTon0B (MAM) B
3aBHCUMOCTH OT:

Bapuanta MeTpuKu - Mepbl CXOACTBA - PACcCTOSHUS MEXAy J000i mapoil 0OBEKTOB.
Haubomnee BocTpeOOBaHHBIMU SIBIISIOTCS:

EBknuaoBa metpuka (paccrosinue Epknnna).

Ksanpar EBxinnioBa paccrosuus (KEP).

Pacctosnue ropoackux kBaptanoB (MaHX3TTEHCKOE PaCCTOSHUE).

Tabnuma 1. OnucarenbHbIe CTATUCTUKHT

IIpusHak N Munumym™m | Makcumym Cpennee CT/1. OTKJIOHEHHE
JO6uuMCcIo06BEK 31 10,00 112,00 46,0645 20,09135
BrIsBIIIHIICOBED 31 787,00 33998,00 11039,9032 9510,22753
Uncncorpynsnaccyo 31 248,00 5056,00 1804,1935 1103,40792
HucicorpMB/] 31 2504,70 18798,20 7778,3581 3897,81352
Urcoprancy4acuHKan 31 1,00 241,00 49,9355 54,62108
BHyT3aTpHaNCCI 31 1956,00 1952616,00 374739,8710 | 500691,12176
HezasBCMI 31 1,00 4,00 2,4839 ,81121
UrcnonpuBaTipen 31 1,00 31,00 5,3548 7,75263
UricopraHBBIIHACCIT 31 1,00 68,00 21,3226 16,61202
|CanbnoBHeITOPT 31 -1627,10 2488,80 351,6832 863,02341
Urciioobpasyup 31 50,00 3271,00 709,9032 665,93885
3apermpect 31 326,00 3232,00 1881,9032 656,71157
Komuupenuropr 31 14,00 543,00 167,0645 129,83809
SIBKaHABBHIOOPBI 31 54,29 98,35 68,2832 13,42716
JleMOKppernona 31 17,00 41,00 27,4839 6,06559
Beimyckraser 31 10,00 1805,00 546,1613 415,59412
[PaGopranrocsiac 31 1353,00 29473,00 12054,8065 7525,13687
Kone3purrearp 31 22,00 216,00 133,3871 49,58742
OO0BeKHETPAIKOHD 31 3,00 20,00 8,9677 5,04304
lN BaJIMTHBIX (IIEITUKOM) 31

[TprMeHeHne pa3IuYHBIX METPUK CXOJCTBA OOBEKTOB MPUBOJIUT K Pa3HBIM pe3yabTaTaM
knactepuzanuu. Cie0BaTeNbHO, 1eNIeCO00Pa3HO HCITOIb30BaTh HECKOJIBKO METPHUK U 3aTeM
CpPaBHHUBAThH PE3YJIbTATHI.

I.  Merona oObearHEHUST OOBEKTOB B KJIACTEPhI (MEPBI PACCTOSTHUS MEXKy Kjaccamu). B
SPSS Statistics 19 peanu3zoBassbl:
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1. Meron oOAMHOYHON CBSI3U (pacyeT MHUHUMAIBHOTO PACCTOSIHUS, WM IPABUIIO
«OamKaiIero cocenay).

2. Meron nonHOM CBSI3M (pacdeT MaKCUMAIbHOTO PACCTOSHHUS, WM MPABUIIO «JAIBHETO
cocenan).

3. Merox cpenHeil cBsi3u (ompezenseT cpeHee 3HAYEHHE MEXAYy OOBEeKTaMH JABYX
KJIaCTEPOB).

4. lleHTpOWIHBIA METOI.

5. Meron Bapaa (B psine uctounukoB Yopaa) u ap. [2, c. 289].

[To xony peanuzanuu pasHbix MAM MokeT Hapymathcs TpeOOBaHHUE YCTOWYMBOCTH pele-
HUS, T. €. Pa3/ieJIeHne MHOXKECTBa OOBEKTOB HA KJIACTEPhl OyJET HEOJHO3HAYHBIM. VICX0s U3 3THX
COO0OpakeHH, aBTOPHI PACCMOTPEIN pa3Hble BapUAHThl COYETAHUS METPUK CXOJCTBA U METOJOB
o0benuHeHus B kimactepsl (okoio 30). 31eck ke MpeacTaBIeHbl Pe3yIbTaThl TOJIBKO TSTH YUCIICH-
HBIX YKCIIEPUMEHTOB.

1. Jlng Havana wucnoib3yeM B KauyecTBE Mepbl CXOJCTBa KBajapaT EBkinjgosa
paccTosiHus, a B KayecTBE MeToAa OObEeIUHEHUS OOBEKTOB B KIACTEPHI «IIPABHUIIO OIMHKANUIIEro
cocezan.

YucneHHbIN SKCIIEPUMEHT MPUBEN K MOSIBICHUIO «IEMOYEK» KIacTepoB («IenHou dhPexT)
puc. 1. JIpeBoBuaHAs auarpaMma, 4acToO HasbIBaeMas ACHIPOTPaMMOM, M300pakaeT mepapxuye-
CKYIO OPTaHU3AIINIO CBSI3eH MEXy OObEKTaMH.

B tabnuie armomepanuu ckaukooOpa3HOe yBelanueHHe KOd(pHUIMEeHTa MPOUCXOAUT Ha 27
miare. COOTBETCTBEHHO, ONITUMAIbHOE KOJIMYECTBO KIIACTEPOB PacCUMTHIBAETCS Kak Ny,;=31-27=4.

OeHaporpamMma c ucnonb3oBaHuem metoaa Gnuvxanero

cocepna.
O6beanHeHMe KnacTepoB Mo MaclTabupoBaHHOMY PacCTOSIHUIO
0 5 10 15 20 25
| | | | |
Kamuar. o6n. 25—
Komu-Mepm.asT.okp 31
Kanmbik. Pecn. 23—
Amypckas o6n. 5
Bypsrt. Pecn. 11—
AcTpaxaH. obn. 7
MBaHoBC. 06n. 18—
Komu Pecn. 30—
BpsiHckas o6n. 10
Kapenus Pecn. 27
Bnagumup. o6n. 12
Antai Pecn. 3
Espeiick. ABT. 061 ‘17J
WHrywet. Pecn. 19
Kabap.-bank. Pecn 21 :|
> AruH. Byp.aBT.OK. 1
Kapau.-Yepk. Pecn 26 J
Bonoroa. o6n. 14
Appbires Pecn. 2
Benropoa. 06n. 9 —
Kanyxck. obn. 24
Kuposc. 0611 29
BopoHex. 06r1. 15
ApxaHren. o6n. 6
Bonrorpag. o6n. 13
WpkyTckas obn. 20
AnTaickui kpai 4
Kemepos. o6n. 28
KanuHuHrp. obn. 22
[arectaH. Pecn. 16
Bauukup. Pecn. 8

Pucynox 1. /lenopozpamma no memooy 00uHOYHOIU C8:A3U
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COBPEMEHHAA HAYKA W MUHHOBALUMUMU

JennporpamMma yKa3bIBaloT Ha CaMble MOX0KUE TI0 MHCTUTYIIMOHATIBHBIM MTPU3HAKAM Maphbl
peruonoB, Hanpumep Kamuarckas 0611, u Komu-Ilepmsiikuii aBTOHOM. OKpyT, pectl. AnTaii u
EBpetickas aBToHOM. 0011., AMypckasi 00J1. 1 Bypstus pecr. u T.1.

1. [TpoOys B kauecTBe Mepbl CXOACTBA MaHXAITTEHCKOE pPACCTOSIHME, & B KauyecTBE
MeTo/la O0beIUHEHUsS OOBEKTOB B KJIACTEPbl METOJ CpEAHEH CBA3M (MEXAy TpyIaMu), MbI
MOJTYYHJTH JIBa KJacTepa. JTO pelIeHHEe BBITEKACT U3 aHAJIM3a TaOIMIbI arfioMepaluy, Iie CKayeKk
kod(durmenta npoucxoaut mociae 29 mara (Ng,=31-29=2). PacnpeneneHue peruoHOB IO
KJIacTepaM IPEJCTaBIISIETCS TaK:

Ne xnmacrepa 1 2
Koi-Bo 00BeKTOB 30 1

HenaporpamMma Jij1st JaHHOTO HAOOpa OMMIIKMK BRIMJISLAUT CISAYIOIIMM o0pa3oM puc.2. Ha el
MOHO BBIJICIUTH TPU KJIacTepa.

2. [Ipunumas B kadectBe Mepbl cxoactBa KEP, a B kauecTBe Merona oObeIUHEHUS
OOBEKTOB B KJIACTEPhl METOJl TIOJHOW CBSI3U, T. €. PAacyeT MaKCHUMAaJIbHOTO PACCTOSHUS, WIH
«IPaBHIIO JIAJTBHETO COCella», UMEEM IISTh KJIacTepoB. Takoi BBIBOJ MOXKHO CHACJIaTh U3 aHAIM3a
Ta0JIMIBI arjioMepanuu U JeHaporpaMMmbl. [Ipu 3tom pacnpeneneHne OOBEKTOB MO KIacTepam
HeNb3s CUUTATh OYEBUAHBIM. VIHTYUTHBHO MpENCTaBIsETCS MPEANOYTUTEIbHBIM, KOTJa pazMep
(cocraB) KJIACTEPOB MOJYYACTCSI COMTOCTABUMBIM.

Ne knacrepa 1 2 3 4 5
Koi-Bo 00beKTOB 10 7 12 1 1

Hennporpamma Uit nanHoit  Monupukanyu MAM  10BOJBHO YETKO OTpakaeT TpH Kia-
crepa puc. 3. UeTBepTblil U NMATHINA KiIacTepbl 00pa3yroT cooTBeTcTBeHHO bamkupus pecn. u lare-
CTaH pecIl.

3. VYcranaBnuBas B HacTpoliKax B KadecTBe Mepbl cxonacTBa KEP, a B kauecTBe MeToza
o0beIMHEHNs OOBEKTOB B KilacTepbl MeToj Bapna, moiydaem Tpu Kjactepa COIVIACHO TaOJMIIbI
arinomeparuu (Ny,=31-28=3). Ho ¢ TOYKHM 3peHHs] MOMCKA CYIIECTBYIOUUX CTPYKTYp MHTEPECHO
pacnpeesIeHue Ha YeThIPE KJIacTepa:

Ne xyactepa 1 2 3 4
Koi-Bo 00beKTOB 10 5 15 1

Henaporpamma i JanHoi Moaudukanun MAM Taxoke yka3plBaeT Ha KOJMYECTBO KIlacTe-
poB 6omblne Tpex (puc. 4). UerBepThlil knactep oopa3yet bamkupus pec.

OOpariaer Ha cebst BHUMaHuE TOT (akT, YTO B MEPBBIM KiacTep cTabUiIbHO momanaT 10
pernoHoB: AruHckuil BypsiTckuii aBToHOM. OKpyr, Afbirest peci., Anrtail pecn., EBpelickas aBTo-
HOM. 00i., Unrymetus pecn., KaGapauno-bankapus pecn., Kanmbikus pecn., Kamuarckas o6ur.,
KapauaeBo-YUepkecus pect. u Komu-IlepMsankuii aBTOHOM. OKpYT.

4. Jonyckas B kadectBe Mepbl cxozictBa KEP, a B kauectBe merona oObenanHEHHS
O0OBEKTOB B KJIaCTEPbl METOJ CPEIHEW CBSI3U (BHYTPH TPYII), MBI TOJYYHJIN TPHU KiIacTepa. ITo
peleHre BBITEKAeT M3 aHajau3a TaOJIUIBI arjioMepaluu, Ijie ckauek Kod(p(duIMeHTa MpoucxoauT
nocite 28 mara (Ny,=31-28=3). Jlenaporpamma Jijisi JaHHOTO HaOOpa OTIIMIA ITOKa3aHa Ha PHUC.S.

AHaJIN3 YHCIIEHHBIX YKCIIEPUMEHTOB C TOUKH 3PEHUSI YCTOHUYMBOCTH pEIICHUS] HATaTKUBAET
Ha MBICIb O IieJecoo0pa3HocTH pazaeneHus 31 pernoHa Ha JBe Tpynmbel (Kiacrepa). ITO
COIJIACYETCsl C PaHHEE MOJIyYEHHBIMU pe3yapTaTamu [13].

HaunGonee MmoganbpHOE pacnpeneneHne 00beKTOB MO KJIacTepaM ClIenyIomee:
Ne xmacrepa 1 2
Kon-Bo 06bekTOB 11 20

Pacnipenenenue cpenHux 3HaueHHi 19 nmpu3HAKOB I ABYX KJIACTEPOB, IOJYUYEHHBIX IIO
METOMY CpPEeIHEH CBSI3M (BHYTPH TPYII), MPUBEICHO B TaOI. 2.

Ecnu 06001muTh pe3ynbTaThl IPUMEHEHHUS Pa3IMYHbIX METOJOB, TO MOXHO BBIJCIUTH /IBA
KJIACTEPA YETKO BBIACISAIOIUXCS PETHOHOB.

B niepBrIii kitacTep BXoAAT nepeunciieHHble Boile 10 pernoHos, a Takxke [larecran pecr.
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JdeHaporpamma ¢ UCNoNb30BaHWUEM METO4a MeXrpynnoBbIX
cBA3en

06 begUHEHWE KNACTEPOE NO MACIWITAGHPOBAHHOMY PACCTOAHWID

= 10 15 20 25
1 1 1 | 1

L]

AnTait Pecn. 3

Eepelick. ABT. ofn 17

Anbirea Pecn. 2

Kanmblk. Pecn. 23

Kapauq.-Yepk. Pecn 26

Kandat. obn. 26

Komu-TNepm. aeT.0kp

T O] O

ANH. Byp.aeT.ok. 1
MHryweT. Pecn. 14
KaGap.-Bank. Pecn iy
AnTafckui kpai 4

Kemepos. ofn. 28

Bonrompag,. ofn. 13 |

WMpkyTokan obn. 20
BopoHex. ofn. 16
* BpaHckaa ofn. 10
Kupoec. obn. 24
Benropos,. ofin. 4
Enagunup. ofn. 12 —
Kany#ck. obn. 24
Amypckad obn. ]
BypaT. Pecn. 11 —] —
AcTpaxaH. ofn. 7 —
MeaHoBC. obn. 13—]
Bonorog,. ofin. 14
Konum Pecn. 30 —
Kapena Pecn. 27
ApxaHren. ofbn. ]
KanuHuH . ofn. 22
DarectaH. Pecn. 16
Bawkwp. Pecn. g

Pucynox 2. /lenopocpamma no memoody cpeoueit ceasu (mexcoy zpynnamu)
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COBPEMEHHAA

HAYKA

4

MHHOBALUMUMN

Kamyar. o6n.

Komu-IMepm.aBT.0kp

Kanmblk. Pecn.

Antan Pecn.

EBpewck. ABT. 06n

Appires Pecn.
MHrywert. Pecn.
Kabap.-barnk. Pecn
Kapau.-Yepk. Pecn
ArvH. Byp.aBT.OK.
HarectaH. Pecn.
Benropoa. o6n.
KanuHuHrp. obn.
ApxaHren. obn.
Kupogc. o6n.
Kapenusa Pecn.
Komu Pecn.
AcTpaxaH. o6n.
MBaHoBC. 06n.
Amypckas obn.
Bypsrt. Pecn.
BpsiHCckas obn.
Bonoropa. o6n.
Bnagymup. obn.
Kany>ck. obn.
BopoHex. obn.
Bonrorpaa. o6n.
W pkyTckas obn.
AnTanckui kpam
Kemepos. o6n.

Bawkup. Pecn.

HeHaporpamma c ucnonb3oBaHUeM MeToAa AanbHero coceaa.

o

O6beanHeHMe KnacTte poB NO MaclWTabupoBaHHOMY PacCTOSIHUIO
10
|

5
1

15
|

I_IIIIII_Lt LT L

Pucynox 3. /lendpozpamma no memooy noaHou céa3u
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Ll,el-lp,porpamma C ncnosnb3oBaHunem mMetToaa Bap.qa.
O6beAnHeHMWe KnacTepoB Mo MacluTabupoBaHHOMY PacCTOSIHMUIO

5 10 15 20 25
] ] ] ] ]

o

Kamuar. obn. 25

Komu-Iepm.aB T.0Kp 31

Kanwmblk. Pecn. 23

Antan Pecn. 3

L] L]

Espeick. ABT. 0bn 17

Appires Pecn. 2
WHrywet. Pecn. 19
Kabap.-bank. Pecn 21

Kapau.-Yepk. Pecn 26

ArvH. Byp.aBT.0K. 1

ApxaHrer. 061 6

Kuposc. obn. 29

Benropog. o6n. 9

KanuHuHrp. obn.

||||_|__|NL|_|__|_|

Bragumup. obn. 12

> Kany»ck. o6r. 24
BopoHex. o6r. 15
Kapenus Pecn. 27
Komu Pecn. 30
AcTpaxaH. o6n. 7
MBaHoBC. 06. 18
Amypckas obn. 5
Bypat. Pecn. 11
BpsHckas obr. 10—
Bornoropg. o6n. 14—
Bonrorpaa. o6n. 13

C

M pkyTckas obn.

AnTanckui kpan 4

C

Kemepos. obn.

OarectaH. Pecn. 16

Bawkup. Pecn. 8

Pucynox 4. /lenopozpamma no memody Bapoa
Bropoii knactep o6pa3yrot Anrtaiickuii kpai, AMypckas 0611., ApxaHrenbckas o0:1., Actpa-

xaHckast 001., bamkupwus pecr., bearoposckas o0, u zip.
OxapakTepu3yeM IOJIy4eHHbIE JIBE€ IPYIIIbl PETHUOHOB.

196 Bbinyck Ne3, 2021



COBPEMEHHAA HAYKA W MUHHOBALUMUMU

,El,er,porpamma C ncnonb3oBaHnemMm mMetToga
BHYTPUrpynnoBbIX CBA3eU
O6beanHeHMe KnacTepoB No MaclITabMpoBaHHOMY PacCTOsIHUIO

0 5 10 15 20 25
| | | | |
Kamyat. obn. 25
Komu-Mepm.aB T.0kp 31 J
Kanmbik. Pecr. 23
Appirest Pecn. 2
AnTan Pecn. 3

[

Espeiick. ABT. 061 17

WHrywer. Pecn. 19

[

Ka6ap.-Bank. Pecn 21

Kapau.-Yepk. Pecn 26

ArvH. Byp.aBT.oK. 1

[arecTaH. Pecn. 16

Bonrorpaa. o6n. 13 |

M pkyTckas obn. 20

Kemepos. obn. 28

BopoHex. o6n. 15 |
> Kanyxck. o6r1. 24

Kapenus Pecn. 27

Komu Pecn. 30 J

AcTpaxaH. obn. 7

MBaHoBC. 06n. 18J —

Amypckas obn. 5

BypsT. Pecn. 11 J

BpsaHckas obn. 10

Bonoroa. o6n. 14

Bragnmup. o6n. 12

Kuposc. obn. 29

Benropopa. o6n. 9

AnTanckum kpam 4

ApxaHren. obn.

KanuHuHrp. obn. 22

Bawkup. Pecn. 8

Pucynox 5. lenopozpamma no memoody cpeoueit ceéazu (enympu zpynn)

Pernonsl, Bomeamme B epByro rpyIiry, IMEOT IT0 BCEM IPU3HAKAM MEHbIIME 3HAYEHNUS 3a
UCKJIIOYEHHEM OJIHOTO: SIBKa Ha BHIOOPHI B ['ocynapcTBenHyto Jymy.

Pernonsl nepBoro Kjacrepa BeIIEISAIOTCS B OCHOBHOM MEHBIIIMMH YHCIEHHOCTBIO Haceme-
HUS, TUIOILAIbI0 TEPPUTOPHH, N0JIel TopoAckux xutenei, BPII Ha nymy Hacenenus u npod. OTu
CyOBEKThl UMEIOT CaMble HU3KHE IT0KA3aTeJN 110 Pa3BUTHUIO COLMAIbHON MH(pacTpyKTyphl. Mx
MO>KHO OTHECTHU K OTCTAIOLIUM.
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Tabnuma 2. - Cpennue 3Ha4eHHs 19 mpU3HAKOB JIBYX KJIACTEPOB

[pu3naku 1-i1 2-it
Ky1acrep Kyacrep
Ob1m1ee gnciao 00bEKTOB KYIBTYPHI B PETHOHE, IIIT. 28,27 55,85
BrIsiBII€HO NI, COBEPIIMBINUX MPECTYIUICHUS, YeIl. 2766,4 15590,
5 30
YncneHHOCTs paOOTHUKOB B OpraHax rocyIapcTBEHHOH Bia- 1308,0 2077,1
ctH cyOoBbekToB PO, yei. 0 0
ITaTHast uucneHHOCTh cOTpyaHUKOB MB/I B pernone, uein. 5601,3 8975,7
2 3
Yucno opraHuzanyii ¢ y4acTHeM HHOCTPaHHOTO KaIuTaia, 7,09 73,50
LIT.
BHyTpeHHHMe 3aTpaThl Ha HCCIIEIOBAHUS U pa3pabOTKH, ThI- 86729, 533145
cs14 pyo. 36 ,65
HeszaBucuMocThb CpeicTB MaccoBOM HH(OpMAIUK, OAIIBI 1,73 2,90
Yucno npuBaTU3UPOBAHHBIX TOCYJAPCTBEHHBIX U MYHUITU- 2,73 6,80
MaJbHBIX YHUTAPHBIX NPEANPHUSITHIA, 00BEKTOB, IIIT.
Yuicio opraHu3anuil, BEITONHSIONMX UCCIICOBAHUS U Pa3- 7,73 28,80
paboTKy, IUT.
Canp0 BHEIIHEH TOPrOBIHU, MIH. TOJII. 5,25 542,22
0
Yuciio mHEBHBIX 00111€00pa30BaTEFHBIX YIPSKICHUH, IIT. 301,27 934,65
1
Yucio 3aperucTpupoBaHHBIX npecTyruieHui Ha 100 000 we- 1615,1 2028,6
2 JIOBEK HACEJIEHHUS, IIIT. 8 0
KonmgecTBo penmurno3HpIX OpraHu3aliiid, ImT. 103,91 201,80
3
SIBka Ha BeIOOpHI B 'ocynapcrBennyro dymy B 2007 1., % 77,06 63,46
4
JleMOKpaTHYHOCTh PETHOHOB, OaJlTBI 22,82 30,05
5
Boinyck razer Ha 1000 yenoBek HaCEICHUS, IIIT. 277,36 694,00
6
YucneHHOCTh PaOOTHUKOB OPTraHOB IrOCYIaPCTBEHHON Blla- 5443,6 15690,
7 CTH 1 MECTHOTO CaMOYIIPABJICHHUS], YeTI. 4 95
YucnenHnoctsb 3puteniei Teatpos Ha 1000 yenoBek Hacee- 108,55 147,05
8 HUS
Yuciio 00bEKTOB HETPAAUIIMOHHBIX it PO KoHbpeccui, mit. 6,18 10,50
9

AruHckuit bypsarckuii aBToHOM. okpyT, Kamuatckas 00:1. u Komu-Tlepmsankuii aBToHOM.
OKpyT ObLTH peOPMHUPOBAHBI U BOLIUIA B COCTaB HOBBIX CYOBEKTOB PD.

Pernonsl BTOporo kjactepa XxapakTepu3yroTcs 0oJiee BBICOKUM yIeJIbHBIM BECOM B 00I1Ie-
POCCUICKOMN ITPOMBILIUIEHHON MTPOLYKLIUU

[TonBOAst UTOT BBHIMOJIHEHHOW PabOTHI, MOKHO KOHCTaTHPOBAaTh, YTO MPUMEHEHHUE HepapXH-
4eCKOr0 METO/a KJIACTEPHOI'O aHaIM3a AJIs uccieoBanus 31 pernoHa mo3BoJIMiIO NMPEACTaBUTh 3TU
cyobexTsl PO B 0cOO0M aBTOPCKOM NMOHMMAaHUHU, pa3o0paThCcsi B OCOOEHHOCTSIX PAaCCMOTPEHHBIX
TEPPUTOPHUH, BBIOJHUTH UX TPYNIUPOBKY, OOOOIIUTH OCHOBHbBIE CTAaTHCTUUECKUE JaHHBIE 00 WH-
CTUTYLMOHAJIbHOU UHPpacTpyKType. [lomyueHHble pe3ynbTaThl UMEIOT NPAaKTUYECKYI0 3HAUUMOCTh
U TIPEJCTABIISIIOT MHTEPEC [UIsl PETHOHAJIIBHON HAYKH.
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Annomauusn

Cmamba nocesiuiena UCCTE008aHUI0 ONl022UH2A KAK COGp@MeHHOZZ ¢Op]l/lbl noUMuU4ecKou
KOMMYHUKayuu. AKmyanbHOCmb NOO0OHBIX UCCIe008aHUll 00YC081eHa Cc1abou pa3padbomanHo-
cmuslo np06ﬂ€M GIUAHUA HA 06u;ecmeeHHO-n0ﬂumuquKyio cumyayuro ﬂu0€p06 MHEHULl — 6.71026p06,
CNOCOOHBIX AKMUBHO EMEUUBAMbCA 6 qbopjwupoeaHue NnoUMUYecKoll noeecmKu aHﬂ, eblicmynas
MeXanuzmMom KoHconuoayuu u moounuzayuu epaxcoan. Chopmyruposar pso nonodceHuli u 8vi8o-
008, C8UOeMEeNbCMBYIOWUX 0 mom, umo 1) broceune 00beKMUBHO CManl cpedCcmeoM MpPAHCAAYUU
00UeCmEeHHO 3HAUUMBIX CMBICI08;, 2) NOIUmMuYecKull OUCKypc byoem @ce Oonbule 3a8ucems Om
YeNleHanpasieHH020 2eHePUPOBAHUsL ONPeOesleHHOU UHGOopMayuu 1udepamu 0oOuWecmeenHo2o MHe-
HUAL.

KuroueBble ciaoBa: 6ior, 61orep, OJIOTTHHT, TOJIUTUYECKAsT KOMMYHHUKAIIUS, TUIAEPHI 00IIe-
CTBCHHOI'O MHCHHA, HOJUTHYECKUU AUCKYPC, MMOJIMTHKA, MMOJIUTUYCCKAA 3JIUTA, (1)0pMI/IpOBaHI/Ie 00-
IIIECTBECHHOT'O MHCHU S

Abstract. The article is devoted to the study of blogging as a modern form of political com-
munication. The relevance of such studies is due to the weak development of the problems of influ-
ence on the socio-political situation of opinion leaders — bloggers who are able to actively interfere
in the formation of the political agenda, acting as a mechanism for consolidating and mobilizing
citizens. A number of provisions and conclusions are formulated, indicating that 1) blogging has
objectively become a means of broadcasting socially significant meanings; 2) political discourse
will increasingly depend on the purposeful generation of certain information by public opinion
leaders.

Key words: blog, blogger, blogging, political communication, public opinion leaders, politi-
cal discourse, politics, political elite, public opinion formation

Introduction

The modern political space demonstrates the growing influence of bloggers on politics, which
allows us to talk about blogging as a significant phenomenon in the field of political communica-
tion. Moreover, information coming from bloggers is in demand, as it is usually relevant. Today,
“the most popular Russian-language blogs are read by over 200,000 other bloggers. The topic,
which will be written in the most popular blogs, "has a chance to be replicated in the blogs of their
readers and, therefore, reach about 75% of the netizens” [6]. As a result, traditional media have
firmly given way to a tool of influence in the information space (and not only on the youth audi-
ence) for bloggers, since the latter are not limited by formal frameworks, and blogging information
is constantly updated and mobile in nature.
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The purpose of this article is to identify the mechanisms for the formation of value attitudes
through the use of blogging as a form of political communication. It is about the increased influence
of bloggers as opinion leaders, who are now involved in the construction of the political agenda.

The level of elaboration of the discussed problem, despite its relevance, in domestic and for-
eign science is not high and is at the stage of formation. Thus, Russian scientists S.Yu. Volkov and
V.A. Nikitenko in his research emphasize that blogging is a new phenomenon in the field of politi-
cal communication [7, 7], and the first studies of blogging as a new technology of identity for-
mation belong to such famous Russian scientists as D.l. Gigauri, V.A. Gutorov, A.A. Shirinyants
[10]. The research of R.Z. Bliznyak, I.A. Gerasimov [1] and Yu.l. Nesterenok [13]. Foreign re-
searchers K. Wallsten [20], S. Herring [19] and others focus on the influence of political bloggers
on the development of public opinion and point to the growing political significance of blogging.

Research methods. The thematic field of research contributed to the use of general scientific
methods of theoretical knowledge, such as the scientific description of the object of knowledge, the
method of axiomatization, the hypothetical-deductive method, the method of formalization (refer-
ring to the typologization and classification of the phenomenon), etc. From the specific scientific
research methods, the authors turned to the method of theoretical pluralism, content -analysis.

Research materials. The blogging process involves verbal and written communication of a
blogger with an unlimited number of people, sometimes with a multimillion audience, where free
access of subjects of information interaction to information channels plays an important role. In our
opinion, these same characteristics are quite applicable to online television and political journalism.
Then the question remains: why are bloggers' pages so attractive to young people? The answer is
simple: it is a blogger who fully demonstrates his talent when he is a director, stage director and art-
ist all rolled into one. These are people who can express themselves creatively and playfully present
any information. The blogger's desire to make money on his popularity also plays an important role.

Today, a blog is most often a page on a social network, where Instagram and YouTube are
especially popular. It does not matter yet where the blogger operates - has his own website or is on
social networks: in most cases, it is the pages on social networks that bring bloggers fame, allowing
them to demonstrate expertise, including in the political field. At the same time, it is no longer a
secret for anyone that a blogger is a market player in the information space, sometimes with a mul-
timillion audience, whose task is to make money on a civil position and a certain trend. Therefore, it
would be logical to assume that trust in market players in the information space should be minimal.
But, as the polls of S.S. Bodrunova, with the statement that “bloggers are honest, because they care
about their reputation,” 41% of young people aged 18-24 and 29% aged 25-34 rather agree [8]. In
general, in our society, 27% of the population would rather agree with the statement that bloggers
are honest. In our opinion, this is a fairly high percentage of trust, when the information presented
by bloggers is perceived as truthful by every third member of society. As a result, as D.l. Gigauri,
V.A. Gutorov and A.A. Shirinyants, it was bloggers who today began to play “the role of public
opinion leaders, capable of shaping the attitude of young people to political events, constructing a
civic agenda, which, as a rule, differs from the official one created by state channels and the media”
[10, 54].

Research results and their interpretation. This provision is confirmed in the results of the
survey that we conducted at the Pyatigorsk State University. In particular, the survey was carried
out in the 3rd year among students of the direction "Advertising and public relations” and showed
that 67% of those who took part in the survey determined the influence of bloggers on their opinion
in 5 points on a 5-point scale, and the remaining 33% - in 4 points, which also indicates a high re-
sult. When asked how the news of the world and the country is tracked, 51% of students answered
that they track the opinion of famous bloggers, and 49% learn from news feeds. Indeed, the blogger
plays the role of an opinion leader and is able to create the political agenda.

The political information of bloggers often differs from the official position of the state me-
dia. For example, the well-known blog of Valery Solovey, Doctor of Historical Sciences and oppo-
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sition-minded political analyst, is devoted to political statements and claims to become a full-
fledged media, since in less than a day it gains hundreds of thousands of views and thousands of
comments from an engaged audience. The blog is dedicated to criticism of the current government
and the United Russia party and has an audience of 331 thousand subscribers [15; 18]. A similar
opposition blog belongs to Andrei Karaulov, a veteran journalist who shapes public opinion, raising
such sensitive topics as “Where to keep the money? Advice to governors after the arrest of their col-
league Belozertsev ’[9], New sentences and new rules. The Ministry of Health about pensioners
"[14] and others. We see the effective possession of specific features of communication by political
bloggers, and, as Russian scientists rightly assume,” the government seeks to control the production
of In communications, such control by the state inevitably weakens [10, 52].

If the blogs of Valery Solovey and Andrei Karaulov have one thing in common - harsh criti-
cism of the existing government, then the blog of the famous Russian entrepreneur Alexander
Bobylev offers its subscribers communication with leaders of public opinion of both the left and
right wing, such as Valentin Katasonov, Mikhail Delyagin, Konstantin Semin and others. Accord-
ing to the authors of the article "The Planet of Celebrities” [16], A. Bobylev, as a popular blogger,
for several years has become on a par with such influential journalists as Alexander Nevzorov,
Maxim Shevchenko, Nikolai Starikov and Mikhail Svetov. Therefore, Viktor Michaelson, founder
and CEO of the Communicator group, is absolutely right that “Professional bloggers are becoming
full-fledged media right before our eyes. Such one-man-shows will make room for classic media,
but will not completely replace them. An influencer will become a profession no less respectable
than an editor or a publisher [5].

The next phenomenon concerns the commercialization of the blogosphere, when different po-
litical forces purposefully try to influence the formation of public opinion. This phenomenon is
based on the theory of W. Lippmann, who developed the concept of "public opinion™. The scientist
argued in favor of an elite-technocratic power, which relies on the ability to organize public opinion
by influencing public consciousness [12]. Indeed, given the concentration of media ownership in
most countries of the world, it is difficult to imagine a situation that there will be no attempts to in-
fluence bloggers and through bloggers the population as a new form of political expression and the
organization of collective political consciousness. And we are not even talking about the institu-
tional framework of new technologies, but about the commercialization of the blogosphere, for
which political opponents at the national and international levels often reproach each other. For ex-
ample, in September 2018, the Russian BBC service expressed the opinion that Russian government
political strategists "bought” posts and publications from famous bloggers and artists on political
topics, and with proposals came out to everyone who had more than 100 thousand subscribers [17].
Thus, the existing pragmatic component of the blogosphere is associated with the presence of stra-
tegic and tactical goals of power, and in any society, the production of discourse is controlled and
aligned in a certain way by the intellectual community.

The next phenomenon of blogging as a political communication reflects such an advantage of
blogging over the media as independence. Operative information from first hand and eyewitnesses
of events, which is presented without censorship, is a great opportunity for a blogger to attract an
audience and form public opinion. As S.Yu. Volkov and V.A. Nikitenko, during the war in Iraqg, the
propaganda of the US government was seriously damaged by the blogs of American soldiers and
their friends and relatives, who reported the truth about the Iragi war. The most famous blog on the
war in Iraq was Colby Buzzel's blog My War: Killing Time in Iraq, which directly described the
events of each day in the hot spot [7, 7]. Today, a number of experts are inclined to think that in
such conditions, the authorities are deprived of building an information monopoly on the political
(and social in general) agenda [4, 23].

Blogs of famous politicians are an independent multifaceted phenomenon. First, the interest in
a famous person makes people subscribe and follow the posts of politicians; secondly, quite often
such blogs really act as a channel of exclusive information. Thus, during the seizure of the school
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and the House of Press in Grozny by terrorists, the head of Chechnya R. Kadyrov at night reported
on the operation to neutralize the militants to his subscribers in his blog on the social network Insta-
gram. The information appeared in the media only in the morning, after the end of the operation to
vacate the buildings. Thus, only subscribers to the blog of the head of the region owned the most
up-to-date information online.

The blog on the social network Instagram of the Governor of the Stavropol Territory V. Vla-
dimirov is also very popular (462 thousand subscribers). The blog is perceived by the population of
the region as the main source of news, contributes to decision-making and the rallying of people,
acting as a kind of mechanism for interaction between the authorities and society, constructing a
political agenda. At the same time, traditional media remain in the role of a source of information.

An important facet of modern blogging, which has become an independent and effective
mechanism of political communication, is the ability to consolidate the electorate during party or
other elections. The 2004 US presidential election is believed to be the first election in world histo-
ry to be influenced by bloggers. Among the famous politicians, the first blogger was Democrat
Howard Dean, whose activities on the network provoked a response from bloggers from the oppos-
ing camp. As a result, both the Republican and Democratic parties created special sites that collect-
ed feedback from bloggers. For the first time in political practice, some of the authors of online dia-
ries were issued journalistic accreditations with official permission to cover the main events of the
pre-election race [2].

Barack Obama also actively used blogging on the social network Facebook and the video
channel on YouTube, he went down in history as the first president-blogger. Undoubtedly, the blogs
of B. Obama played a consolidating role among the supporters of his party and helped to increase
the target audience of the electorate. Until now, the former US president continues to actively
communicate with citizens-subscribers through the social network Twitter [3].

Science approached the realization of the reality of systems with complete uncertainty and
complete unpredictability [21, 585]: in 2007, the American company Ipsos-Reid, which devoted its
research to the functioning of political blogs, came to the conclusion that “blogging is a special
force”, the development of which “ subject to the laws of uncertainty. " Also, the company's spe-
cialists emphasized that the overwhelming majority of US Congress employees recognize political
blogs as more useful than traditional media as a mechanism for constructing a political agenda [2].

Conclusions.

1) Blogging has firmly taken its place in political communication, as bloggers become the
spokesmen for public opinion. As a result, it becomes more and more difficult to rely on the usual
mechanisms for the formation of collective identity in modern information societies.

2) The political opposition actively uses blogging as an effective mechanism to influence the
mass audience. In response, the political elite is trying to control blogging by legislatively limiting
some of the routing of Internet traffic: in 2019, a law on the “sovereign Internet” was adopted [11].

3) The political elite is trying to use "pocket” bloggers during election campaigns to attract
voters and create the desired political image.

4) Representatives of political power are increasingly practicing involving the electorate in
political communication through their own blogs, which serves as a dialogue between the authori-
ties and society in terms of common interests.

In conclusion, we note that the time has come to use blogging more effectively and at the lev-
el of state authorities to implement a project of collective agenda development involving informal
leaders of public opinion in the discussion, which will contribute to solving various problems: so-
cio-economic, environmental and political.
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J.W. Y3uapozos [D. |. Uznarodov]

VIIK 323.1 STHOMOJIMTUYECKHUE NPOLIECCHI B
DOI: 10.37493/2307-910X.2021.3.21. ?g‘;&yBHHKE KPBIM ITOCJIE 2014

ETHNOPOLITICAL PROCESSES IN THE
REPUBLIC OF CRIMEA AFTER 2014

Deodepanvuwiit uccnedosamenvckuit yewmp FOxcuwiii nayunviii yenmp Poccuiickoit akademuu nayk, 2. Po-
cmog-na-/lony, Poccus, e-mail: uzn-dmitrij@yandex.ru/ Federal Research Center Southern Scientific Center of the
Russian Academy of Sciences, Rostov-on-Don, Russia, e-mail: uzn-dmitrij@yandex.ru

Annomauus

B cmamuve pacemampueaemcsa COCMOAHRUE SMHONOJIUMUYECKUX npoyeccos 6 Pecny6ﬂul<e
Kpovim nocne 2014 2o0a. Obosnauaromes kurouesvie haxmopvl u cyObekmvl SMHONOIUMUYECKO20
npoyecca Pecnyonuku Kpvim. Ommeuaemcs, umo nocie 2014 200a ocHogHbiM ¢hakmopom 6 3mHo-
noaumudeckom npoyecce Pecnyonuxku Kpoim aensemcs kpoimckomamapckuii goakmop. Taxosce pac-
Kpbleaemcsi cneuuqbuka NPOABIEHUA KPbIMCKOMAnapcKoco gbaKmopa 6 cucmeme smHonojaumuyde-
ckux npoyeccos Pecnyoruku Kpviu.

KawueBble ciaoBa. Pecniyoinka KpbiM, STHONOIMTHYECKMHA TPOLIECC, KPBIMCKUE TaTaphl,
3C€MCIIbHO-UMYIICCTBCHHBIC OTHOIICHU A, COLTUAJIbHAA KOH(l)J'II/IKTOFeHHOCTB.

Abstract

The article discusses the state of ethnopolitical processes in the Republic of Crimea after
2014. The key factors and subjects of the ethnopolitical process of the Republic of Crimea are iden-
tified. It is noted that after 2014, the main factor in the ethnopolitical process of the Republic of
Crimea is the Crimean Tatar factor. The article also reveals the specifics of the Crimean Tatar fac-
tor in the system of ethnopolitical processes of the Republic of Crimea.

Key words: Republic of Crimea, ethnopolitical process, Crimean Tatars, land and property
relations, social conflict.

Paboma noozomosnena 6 pamkax peanusayuu I'3 OHI] PAH, Vo zp. npoexma AAAA-A19-119011190184-2.
/The work was prepared within the framework of the implementation of the State Scientific Research Center of the
Russian Academy of Sciences, project no. AAAA19-119011190184-2.

BBenenne. B HaydHOM TUCKypce HCCIEIOBAHUIO ATHOMOIMTUYECKHUX MpoIeccoB B Pecmy6-
nuke KpeiM mocBsIIeHBI padOTHI psifa CHEUaIiNCcTOB, B YacTHOCTH, B.D. AGxypanmona [1], K.H.
Axwmaneesa [2], A.B. bapanosa [3], I.K. I'puropsina [4], E.H. Konnparenko [4], T.K. ®apanono-
Boii [4], H.B. Kuceneroii [5], A.B. Mansruna [5], B.IL. Ilerposa [5], A.A. ®opmanuyka [5], B.D.
I'puropssiana [6], E.A. Kopueesoii [7], A.B. JleBuna [8], A.P. Hukudopona [9], T.C. CumoHoBo#
[10]. HecmoTps Ha TO, 4yTO NO JaHHOM TeMe YK€ CHOpMUPOBAHAa 3HAYUTENbHAs HAy4YHO-
UCcleoBaTenbckas 0a3a, OnpeaeeHHbBIe MOMEHTHI, B YACTHOCTH, CBS3aHHBIE C U3YYCHHUEM TPO-
CTPAHCTBEHHON JTMHAMUKHA BO3HUKHOBEHHS ITHHYECKUX MPOTHBOPEUUI, MO-TIPEKHEMY OCTAIOTCS
HEPACKPBITHIMU. DTHM U OOYCIIOBJICHA OJIHA W3 LieJe JaHHOW pabOThI, KOTOpas COCTOUT B TOM,
YTOOBI MOKA3aTh CYHIECTBYIOIIEE B HACTOALIEE BPEMSI COOTHOILIEHNE MEXAY BOSHUKAIOUIMMH ATHO-
MOJIMTHYECKUMHU MPOTUBOPEUUAMH U paznyHbiMH YacTsiMu KpsiMckoro momyoctpoBa. ITomumo
3TOTO, B CTaThe OYIET MPOBEIEH 0030p OCHOBHBIX CYOBEKTOB ITHOIOJIMTHYECKOTO Tporecca Pec-
nyosnuku Kpsim.
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OcHoBHasi yacTh UccjefoBaHusA. B HacTosiee BpeMsi B 3aBUCUMOCTH OT CIIELU(DUKHU IT-
HUYECKOH CTpyKTYypbl B PecryOnuke KpbIM MOXKHO BBIIEIUTH Cpa3y HECKOJIBKO THIIOB MYHHIIH-
MaJbHBIX 00pa30BaHUM: PallOHBI C APKO BBIPAXKECHHOW «PYCCKOI» KOMIIOHEHTOMW, PallOHbI C CyIIle-
CTBEHHOW «yKpPaMHCKOW» KOMIIOHEHTOM, a TaKX€ paloHbl C OOJBIIMM BIUSHHUEM «KPBIMCKO-
TaTapckoro» ¢akropa.

BonpIIMHCTBO MYHUIIMTIANBHBIX O0pa30BaHUN C MpeodIaaaromeld «PyCcCKO» COCTaBISIO-
e pacrosararTcs Ha tore PecnyOnukm KpeiM. K HUM OTHOCSTCS TOpoJcKHe OKpyra AJyiira
(72,85% pycckoro nacenenus), EBnaropus (73,76%), Snra (74,04%), ®eonocus (79,69%), Kepun
(87,34%), a Taxxe Jlenunckuii paiion (64,05%) [11]. OnHOBpeMEHHO € 3TUM, HECKOJIBKO MYHUIIU-
NaJIBHBIX 00pa30BaHUM C APKO BHIPAKEHHOU «PYCCKOW» KOMIIOHEHTOM HaXOJSATCsI B CEBEPHOH (TO-
poxackoit okpyr Jlkankoi, UepHOMOPCKUI paiioH) M LEHTpaabHOU (ropojackoit okpyr Cumdepo-
110J1b, TOpoJcKoil okpyr Cakn) yactsax Pecny6nuku KpeiM. B HUX 10715 pycckoro 3THOca cocTaBis-
et 68, 63, 72,37 u 72,17 % coorBercTBeHHO [11].

K MyHHImMnansHeIM 00pa30BaHUSIM C CYIIECTBEHHOH «yKPaWHCKOW» COCTABISIOMIEH OTHO-
CATCS TOPOACKOM OKpyr ApmsiHCK (29,52%), roponckoit okpyr Kpacnonepekorick (30,52%), Ixan-
Korckuid paiion (23,52%), Kpacnonepekorickwuii paiion (32,54%), Huxraeropckuii paiion (19,54%),
[lepBomaiickuii paiion (28,63%), Pasnonbuenckuii paiton (30,29%), Cakckuit paiton (21,51%)
[11]. 3a ucknmrouenuem Hrmkaeropckoro u CakcKoro pailOHOB BCE OCTAIbHBIC MYHHUIIUITAIBHBIE
00pa30BaHMs C CYIIECTBEHHON «yKPaWHCKOW» KOMIIOHEHTOM HaxoaaTcs Ha ceBepe KpriMckoro mo-
JIyOCTpOBA.

Uro KkacaeTcs MYHMIMIAIBHBIX O0pa3oBaHUN C OONBIIMM BIUSHUEM «KPBIMCKO-
TaTapcKoro» pakropa, TO B HACTOALLEE BpeMs [1000HbIE palilOHbl HAXOATCS, IPEUMYIIIECTBEHHO, B
LEeHTpanbHON yacTu pecnyonuku. K Hum otHocstest benoropekuit (31,32%), Kuposckuii (28,84%),
Kpacnorsapaeiickuii (20,62%), Cumdepomnonbekuii (22,81%) u CoBerckuit paitonst (25,94%) [11].
Taxoke nBa paiioHa ¢ HauOoJbIIeH 10Jed KPBIMCKO-TaTApCKOTO HACEJIEHMsI HaXOJATCS B FOXKHOM
yactu pecnyonuku (I'opoackoii okpyr Cynak, baxumcapaiickuii paiton). B atux paiionax moms
KPBIMCKO-TaTapcKoro aTHoca cocrasisieT 21,48 n 23,63% [11].

KppiMckoTaTapckuil ¢pakTop B HacTOsIIEe BpeMs SBIISETCS KIIOUEBBIM B CHCTEME 3THOIO-
muthyeckux npoueccoB Pecniyonuku Kpemv. Eciu B nmepuon ¢ 1991 o 2014 roaa 3HauuMyro poiib
TaK)KE€ UTPal U «PYCCKUI» PakTop, CyObEeKTaMH KOTOPOTO SIBJISJIUCH TaKUE OpraHu3anuu kak «Pyc-
ckas obmmHa KpeiMa» u «Pycckoe eJMHCTBOY», ChITPABIINE ONPEACISIONIYI0 POib BO BpeMs cOObI-
it 2014 roga, To mocne 2014 roma CymecTBEHHO aKTyaIM3UPYeTCs KPBIMCKOTATAPCKHUM (akTop.
O 3HAYUTEIBHOM BIIMSHUU KPBIMCKOTAaTapCKONM KOMIIOHEHTHI B CUCTEME 3THOMNOJIUTHUYECKOTO MPO-
necca Pecriyonuku KpbeiM CBHIETETHCTBYET MHOTOYHCIIEHHOE KOJMYECTBO CYOBEKTOB IMOJTHTHYE-
CKOTO IIpolECcca, NMPEACTABIAIOIUX UHTEPECH KpbIMCKOTaTapckoro 3tHoca. [locne 2014 ropa xa-
paKkTep AeATEIBHOCTH KPBIMCKOTATAPCKUX 3THOMOJIMTHUYECKUX OPTraHU3allui, KaK U BCEro THOIO-
JUTUYECKOTO TIpoliecca Ha MOTYyOCTPOBE, MOABEPTCs ompeneneHHbIM Tpanchopmarmsam. Jlo 2014
roja OAHMM U3 HauOojee BIUATEIbHBIX CYOBEKTOB ATHOMOJIMTHYECKOTO Mpolecca PecmyOmuku
Kpbim siBisiiicst co3gansbiil B Havane 90-X ronoB Memxkinc KpbIMCKOTaTapcKoro Haponaa, GbopMmu-
pyeMblii HanroHanbHBIM che3oM (Kypynraem) [12, . 103-104]. B anpene 2016 roga o pemieHuto
MunuctepctBa octunuu Poccuiickont @enepanmn «MemkiIuce KpbIMCKOTAaTapCKOTO Hapojaay Io-
Jy4WJI CTaTyC OpraHU3ali SKCTPEMUCTCKOTO XapakTepa.

ITocne Bxoxnenuss Kpsima B coctaB Poccum B KayecTBE aJbTEPHATHUBBI 3ANPEHICHHOMY
«MemKIucy» MOSBUIOCh HECKONBKO albTePHATUBHBIX OpraHU3allii, B3SBIIMX Ha ceOs QyHKIMH
[0 TIPEACTaBIEHUIO MHTEPECOB KPBIMCKUX TaTap, B YaCTHOCTH, K TaKUM CTPYKTypaM OTHOCHTCS
obmmecTBeHHas opranuzanus «ExunctBo Kpbimay («KbbipbiM OUpIUTH»), TUAEPOM KOTOPOTO CTa
nonutuk Ceiitymep HumeryimaeB. IMEHHO 3TO JBMKEHUE B HACTOAIIEE BpeMsl IPU3HAHO BJIACTSI-
MU PECITyOJIMKU B Ka4eCTBE O(PHUIIMAIBLHOTO TPEJICTABUTEIS] HHTEPECOB KPBIMCKHX TaTap [4, C. 179].
Taxke K ABM)KEHUSIM, HAIlPaBJICHHBIM Ha MPEACTABIEHUE B COLMAIBLHO-TIOJUTHYECKOM IPOCTpPaH-
CTBE MHTEPECOB KPBIMCKOTATAapCKOro HacejaeHus, oTHocuTcs «Musum ®upkay, BO3IIaBiIsieMoe 1o-
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mutukoM B.A. A6nypanmoBbiM. HecMOTpst Ha TO, 4TO B Ha3BaHUM OPTaHU3ALMH COJEPKUTCS CIO-
BO «mapTus» (KpbIM. «(pbbIpKa» - «HapTHA»), AaHHAs CTPYKTypa MMEET CTaTyC MMEHHO oOIe-
CTBEHHOW OpraHH3aliy, TaK KaKk B COOTBETCTBUU C 3aKOHOJaTesbcTBOM Poccuiickoit ®Deneparui,
MapTUH, OCHOBAHHBIE 110 STHUYECKOMY MPUHIIUITY, HE MOTYT OBITh 3apETUCTPUPOBAHBI OPHUIIHATH-
HO. CyllecTBYIOT U JApyrue KpbIMCKOTaTapcKue NBMKeHUs, (pyHKunoHHpyromue B PecmyOinke
Kpeim, B wactHocTH, «Ilokonenne Kpeim» (ocHoBarens- P. Banbbek), «Cebat» (ocHoBaTenb- C.
I'emepmxn) [12, ¢. 137].

Crnemyer OTMETUTh, YTO CTEIIEHb MOJUTH3ALNN KOH(PIUKTOTEHHOCTH couuyMa B Pecry0mu-
ke KppIM siBIsieTCSl TOBOJBHO BBICOKOM, YTO, BO MHOTOM, OOYCIIOBJIIEHO MCTOPUYECKU MPUCYIIEH
JUIS HETO MOJINATHUYHOCTBIO, B CUCTEME KOTOPOW KaXk/as 3THUYECKAs PyIa 3aHUMAeT CBOE 0CO-
00e MecTo B HCTOpUH, HMEET CBOIO YHHKAJIbHYIO HCTOPHIO NpoucxoxiaeHus. [lo MHeHuio
uccienonarens A.b. IlIBe, emie B mepruoa npedbiBanuss KpeIMCKOTO MOTyOCTpOBa B COCTaBe YKpa-
WHBI B Mpejenax psaa padloHOB ycrel opOPMUTHCS ONpeAeTCHHBINH apeal YCTOMYHUBOTO MpOsBIIe-
Husl KOHQuUKTHOCTH [14, C. 9]. B pamkax apeasia ycToilunBoro nposiBjaeHusi KoHpaukrtHoctu A.b.
[IIBen Takxe BBLAETSET MPEATOPHYIO U MPUMOPCKYIo yacTu. K mpearopHoii yactu otHocsTcs bax-
yrcapaiickuii, bernoropckuii 1 Cumdepornonbekuii paifonsl, a Takxke ropona Cumpepomnons u Cra-
peiii Kpeim. B mpumopckyro gacth ydeHbli BKiIrodaeT ropoga Amymra, Cynak, @eogocus, Anra.
Ecnu s mpuMopcKoil yacTH CBOWCTBEHHA KOH(IMKTOTEHHOCTh COLIMAIbHO-3KOHOMHUYECKOTO Xa-
pakTepa, TO AJsl IPEeArOpHOM YaCTH CBOWCTBEHEH MEXITHUYECKUIN THUM KOH(PIUKTOTeHHOCTH [14, C.
9].

KoH(MAMKTOreHHOCTh COIMaNbHO-KOHOMHUYECKOTO XapaKkTepa, CBOMCTBEHHAs A7l IPUMODP-
ckoit wactu PecniyOnmku Kpbim, nipencrasiser co0oil 3HAUNTENBHBIN (DaKTOp, CIOCOOHBIN OKa3aTh
BIUSHUE HA JECTaOMIM3AIMI0 STHOMOJIUTUYECKOTO Tpolecca B pecnyonuke. KiroyeBsiM HarpaB-
JEHUEeM cpeau npollieM  COLMaIbHO-d)KOHOMHUYECKOTO  XapakTepa SBJISETCS  3€MEJbHO-
MMYIIECTBEHHBIN BoIpoc. OMpeaessoulyto poib 3/1€Ch UTPAET KPHIMCKOTATapCKUi (hakTop.

HcTopuueckre KOpHHU JaHHOM MPOOJIEMBI JIeKaT B COOBITHSIX JENOPTALNUN KPHIMCKUX TATAp
1944 rona, xoTOpas BIOCIEACTBUU NpUBENa K MOJHOM TpaHcopMmaluu apeana UCTOPUUYECKOTO
MIPOXKUBAHUS KPBIMCKOTATapcKOro aTHoca. CleayeT OTMETUTh, UTO J0 3TUX TPAru4eCKUX COOBITUI
paccerneHne KphIMCKUX TaTap o paiioHam Kpbima Obuto HepaBHOMepHBIM. Hampumep, B cTemHbBIX
panoHax pecmyOIMKH MPOIEHT KPhIMCKOTAaTapckoro HaceneHus: gocturai 10%, a B 10)KHBIX U TIPHU-
OpeXHBIX palfoHaX KpbIMCKHE TaTapbl SBISUIUCH OonbIIMHCTBOM [15]. Hecmotps Ha To, 4TO dop-
MaJbHO BOCCTAHOBJIEHHWE B IMpaBaX KPHIMCKOTATapCKOTO 3THOCA Mpou3onuio eme B 1968 romy,
KpPBIMCKHE TaTaphbl, BCIEICTBUE YCTAaHOBJIEHHBIX BJIACTSAMU CTPAHBI 3alIPETOB, HE MOTJIM BEPHYTHCS
Ha CBOIO MCTOPHYECKYIO POAMHY BIUIOTH 10 1989 rona. M3HauanbHO BO3BpallleHHE HOCUIIO MacCo-
BbI M MPH 3TOM CTUXMUHBIA XapakTep. PemaTpuaHThl CTalKUBAJIUCh C CUTYyallMel, KOTaa B MpH-
HQIJISKAIIMX UM paHee 3eMIIAX U JIOMax MPOXKHBAJIHM YK€ HOBBIE TpakJaHe, IIaBHBIM 00pa3oM,
pPYCCKHE M YKpauHIIbl, MHOTHE U3 KOTOPbIX OblIN nepeceneHsl B KpeiM nocie okonuanus Benmkoit
OteuecTBeHHOW BOWHBI. MaccoBBI MPUTOK KPBIMCKOTATAPCKUX PENaTPUAHTOB aKTyaJlM3UPOBaI
BOIIPOC OpraHU3allMy MX pa3MELICHUs U MPeaoCTaBiIeHHUS UM Kuibsi. OIHAKO NPUHATUSA dPdek-
THUBHBIX PELIEHUI CO CTOPOHBI BJIACTEW TaK M HE MOCIEAOBAIO. 3EMEIbHBIM BOIIPOC MO-IIPEKHEMY
ocTaeTcsl 0JIHOM U3 HanboJiee aKTyaJIbHBIX TEM B COLIMATILHO-TIOJIUTUYECKON oBecTke PecnyOnuku
Kpbim.

BcnenctBue Toro, 4To KphIMCKOTaTapcKUe penaTpruaHThl He ObUIH TOTOBBI CMUPHUTHCS C He-
BO3MOKHOCTBIO BO3BPAaTHThCS Ha CBOM OBIBIIME MECTa MPOXKUBAHUS, NMPH aKTUBHOM MOJIEPIKKeE
MOJINTUYECKON opraHu3anuu «MemKIIiuc KppIMCKOTaTapCKOro Hapoa» Oblja B3ATa Ha BOOPYKEHUE
IIPAKTUKA CAMOBOJIBHOTO 3aHATHUS 3€MEIb, KOTOPas 3aKjioyajach B HEIPAaBOMEPHOM BO3BEJICHUU
Y4aCTKOB Ha HE3aHSATHIX TEPPUTOPHSIX OIU3 KypOpTOB M KPYMHBIX MPUOPEXHBIX TopoioB. B pe-
3yJbTaTe, NOJOOHBIE IEHCTBHS B COBOKYITHOCTH C OTCYTCTBUEM NPHUHITHUS CO CTOPOHBI YKPAUHCKUX
BJacTei 3P PEeKTUBHBIX Mep MO 0OECIIEUEHUIO KUIbEM KPBIMCKOTAaTApPCKUX PENaTpUaHTOB MPUBEIU
K ToMy, 4To ¢ 1991 mo 2007 rr. B pecmyOinuKe oka3anuch He3akoHHO 3aHATo Oonee 40 000 rexrapos
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3emuu. Ha stux 3emisix o6pasoBanock nopsaka 300 KpeIMCKOTaTapCKUX MOCEIEHUN ¢ HacelleHuEM
okoio 200 000 gyenoBek (Hampumep, nocenenus «Jlyokmn», «Kamenkay, «Donrans» B Cumdepo-
none, «Mcmamn-6eit» B EBmatopuu) [16]. Jlo 2006 roma B YKpamHe CyIIEeCTBOBaJ 3aKOH 00
YCTPONCTBE ACTIOPTUPOBAHHBIX, HO MOCJTE €ro OTMEHBI MpoliieMa caM03axBaTOB aKTYaIW3HPOBa-
J1lach ¢ HOBOW cwION. B mepuoj neiicTBUs 3aKOHA HA pelIeHUE YKUIUITHOW MPOOJIeMbl KPBIMCKUX
TaTap BIACTU YKpPaWHBI BBIACISIN Mopsaka 900 MUILTHOHOB TPUBEH, HO JO aJIpecaToB OOJbIIas
4acThb ATUX CPEICTB He goxonauia. OJHOBPEMEHHO C 3THUM, YKCIO KENAIOUINX MOJYyYUTh 3EMIIIO
TOJIbKO pociio. [IpuunHO# cTano To, YTO MHOTUE U3 MPEICTABUTENEH PENaTPUAHTOB «IIEPBOM BOJI-
HBbD» TaK U HE MOJYYWJIH XKUIbs, IpU 3ToM, K cepenuHe 2000-X roJoB BbIPACIO HOBOE MOKOJIEHUE
KPBIMCKHUX TaTap (1€TU U BHYKU penaTpuaHToB Hadana 90-x roJoB), cTpeMsIleecs YIyqlluTh CBOU
KUJMIIHBIE ycnoBus [17].

[Tocne «KpBIMCKOM BECHBI» POCCHMUCKUMHM BIACTSIMHU ObUT pa3paboTaH HOBBIM BapUaHT pe-
HIeHHs] 3eMeJIbHOro Bompoca B pecnyOnuke. [lomobnbiM BapuanToM crano mpunsatue [ocynap-
cTtBeHHbIM CoBeTOM pecnyOnuku 3akoHa «O peryaupoBaHUU BOIPOCOB, CBA3AHHBIX C CaMOBOJIb-
HBIM 3aHATHEM 3eMelb Ha Tepputropun Pecnyonuku Kpeimy» [18]. Ilomumo storo, mpu CoBere Mu-
HuctpoB Kpbima Obuia coznana 0cobast KoMHCCHs, 3a/1a4a KOTOPOH COCTOsIa B MOHUTOPUHIE CUTY-
allMy C BBIICNICHHUEM 3€MJIM YYaCTHHKAaM HE3aKOHHBIX 3aCTPOEK («IIOJsH ImporecTtay). KimoueBpiM
YCIJIOBUEM BBIIETICHUS] JKUJIbSL SIBJISIETCSI CHOC BO3BEJIEHHBIX 3aCTPOEK HA HE3aKOHHO 3aHSITHIX 3€M-
nsx. OTHOBPEMEHHO C 3TUM, B COOTBETCTBHUHU C 3aKOHOM, JTF000MY rpakaanuny Poccuiickoit @ene-
panuu MOXeT ObITh OECIIATHO €UHOXKIbI BbIIEJIEHA B COOCTBEHHOCTh HE3aKOHHO 3aHsTas 3eMJIs
TUIOMIAIBIO OT MSATH JI0 AECATU COTOK. Ha mpoTsbkeHuu MATH JIeT 9Ty 3€MIIIO BBICTABIATH HA MPOJia-
Ky 3arpenieHo. B pamkax npoekra rmiaHupyercs npenocTaBicHue 8-9 ThiCc. 3eMENbHBIX YYaCTKOB B
Pa3IMYHbIX MyHUIIMNIATBHBIX 00pa3oBanusx Pecnyonuku Kpoim [18].

Uro kacaercs npearopHoil yactu PecnyOmuku KpbeiM, TO HCTOKM CBOMCTBEHHOIO JJIsi HEe
MEXITHHUECKOTO TUIA KOH(DIUKTOTEHHOCTH TaKXe TECHO CBSA3aHBbl C Tparudeckoil jenopraruent
KpbIMcKoTaTapckoro HaceneHus B 1944 rony. Heo6xoaumo noguepkHyTh, UTO Ha JaHHBIH MOMEHT
apeaj IPOXXKMBAaHUSA KPBIMCKOTAaTapCKOIO 3THOCA pPAacloyaraercsi, IMpPEeUMMYLIECTBEHHO, B
MpearOpHBIX U CTEMHBIX paiioHax pecnyosuku. OnHako, 66110 Tak He Beernd. Hanpumep, B Hauane
IIPOLUIOTO BEKA OCHOBHBIM apeajioM MPOKUBAHUS KPBIMCKHUX TaTap SIBIISJIUCH, IPEUMYILECTBEHHO,
pailoHbl B IpuOpeKHON yacTH noiyoctposa [14, €. 14]. VI3MeHeHUs] TPOUCXOIAT MOCIE MAaCCOBOM
JeTIopTallii KpbIMCKOTaTapckoro HaceneHus B 1944 rony (ua teppuroputo Y36ekucrana, Kazax-
crana u Tamxukucrana), a B 90-e roasl mocje 3amycka Ipolecca penarpualnuy KpbIMCKUX Tatap
0Ka3aJloch, YTO UX OBIBIIME MECTa MPOXKUBAHUS Y)K€ 3aHATHI NPEICTABUTEIIMU UHBIX HallMOHAJb-
HOCTEH, BCJIEJICTBUE YEro KPbIMCKHE TaTapbl CTAIM 3aceisATh MPEATrOpHbIE palloHbl pecnyOiHKHy,
MIPEUMYIIECTBEHHO, B €ro IeHTpalbHO! YacTu. [lonoOHbIe TpaHchopMaly apeaga HCTOPUIECKOTO
MIPO’KUBAHUS KPBIMCKOTATAPCKOTO HACEIEHUS CTAalU BIOCIEICTBMM HCTOYHMKOM MHOTHX MPO0JIeM,
B TOM YHCJIE€ U STHONOJUTHYECKOTO XapaKkTepa.

HemanoBakHoe MECTO B CHCTEME KPBIMCKOTaTapcKoro (pakropa STHOMOIMTUYECKOTO MPO-
necca Pecnybmmku Kpeim ucTopuyecku 3aHnMaeTt takxke BiausHue Typenkoit Pecryomuku [12, C.
120]. Kak ormeuaer yuensiii A.I'. IlleBuyk, Typuus 3aHMMaeTcss MPOJBUKEHUEM UHTEPECOB KPBIM-
CKOTAaTapCKOT0 3THOCA U yJENseT 3TOMY BOIPOCY CYHIECTBEHHOE BHUMAaHHUE MPHU BBICTPAHBAHUU
reoNoJINTUYECKON cTpareruu B IIpuuepHOMOpPCKOM peErnoHe BO MHOTOM IIOTOMY, YTO BOCIIPUHUMA-
€T KPBIMCKOTaTapCKUN ITHOC KaK HEOThEMJIEMYIO YacThb COBPEMEHHOT'O TIOPKCKOTO MHpa, B KOTO-
pom Typenkas PecriyOnuka urpaer eHTpaibHyo pois [ 19, €. 281].

Kananamu Bnusinus Typenxoit PecriyOnmky Ha KpbIMCKOTaTapCKUN 3THOC SIBJSIOTCS pas-
JUYHBIE TYMaHUTapHblEe opraHus3anuu. K TakoBbBIM OTHOCATCA ATEHTCTBO IO MEXIAYHAapOIHOMY
pasBuTHIO M coTpyaHudectBy npu Cosere muHmctpo Typrmm (Tiirkiye Isbirligi ve Kalkinma
Idaresi; coxp.- TIKA) u «Coro3 KyIbTypbl H B3aHUMOMOMOIIH KPBIMCKHMX TIOPKOBY». JIesTeNbHOCT
Coro3a KyabTyphl U B3aMMOIIOMOIIN KPBIMCKHX TIOPKOB HAaIllpaBJeHA HA Pa3IUYHYIO ITOMOIIb CO-
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oteyecTBeHHHKaM B PecnyOmnuke KpbiM, B 0cOOEHHOCTH, Ha MOAAEPKKY KYIbTYPbl U ITHHYECKOM
UJEHTUYHOCTU KPBIMCKHX TaTap.

Yro kacaeTcsi AreHTCTBa 10 MEKIYHAPOAHOMY Pa3BUTHIO M cOTpynHHuYecTBY npu CoBere
MUHUCTPOB Typuuu, TO €ro AesSTEIbHOCT, OPUEHTHPOBAHA HAa BHIPAOOTKY MEXaHM3Ma B3aUMOJIEH-
CTBUSI MEX/Y BBICIIMMHU Y4eOHBIMH 3aBEJICHUSIMU, TOCYIaPCTBEHHBIMU YUPEXKICHUSIMU U HETIPaBU-
TenbCcTBeHHbIMU opranuzanusmu [20]. [Tomumo KpbeIMCKOTO MOIyoCTpoBa JaHHAsh OpraHU3alus
MMEET BIIMSIHUE U OCYILECTBIIAET CBOKO JEATEIbHOCTh TAK)KE Ha TEPPUTOPUSX psAlla TOCYIapCTB
bankanckoro nonyoctposa, bimknero u Cpeanero Bocroka, Lentpansnoit Azuu, FOxnoro Kag-
Ka3a, a Takke CeBepHoii Adppuku [21, €. 94].

HemanoBaykHoe 3HadeHMe AJs BOIUIOLIEHMS BHEUIHeW noiauTuku Typeunkoin PecnyOnuku
HMMEET MOJUTUKA «MATKOW CHIIBI», OCHOBY KOTOPOM COCTAaBJISIOT HECKOJIBKO OCHOBHBIX IPUHLIUIIOB.
B cdepe KynpTypsl B pOCBEIIEHHS 1M0100HAs TTOJUTHKA OPHEHTUPOBAHA Ha CO3JAaHUE CIICIUAIb-
HBIX IIKOJI, B KOTOPBIX MPENOAACTCS TYPELUKUH A3bIK, UCTOPUS U KYJIbTYpa, a TAK)KE HA OTKPBITUE B
BBICIINX YY€OHBIX 3aBEICHHSX Kadeap MmpernoJaBaHus Typenkoro s3eika. B Pecrybnmuke Kpeim 1o
2014 roga AreHTCTBOM IO MEXAYHApOJHOMY PAa3BUTHUIO M COTpyIHUYeCTBY npu CoBeTe MUHMU-
crpoB Typuuu (yHKIIOHUpPOBaTU MPOEKTH (Hampumep, mpoekT «1000 momMoB» At KpPhIMCKOTa-
TApCKOIro HaceleHus ), (MHaHCHPOBAHKME KOTOPBIX JOXOIMIO A0 25 MIH. mosuapos [22, c. 147].
Takke pacnpOCTpaHEHHOW NPAKTHKOM SIBISJIOCH 3aKIFOYEHUE COTJIAIICHUM MEXIy BBICIIMMH
yueOHbIMU 3aBefieHusMHu Typeukoil PecmyOnuku m KppiMa ¢ 1enpio opraHu3anudd COBMECTHBIX
IIPOEKTOB B 00JIaCTH HayKH W MHHOBaLUUU. OCYyIIECTBISAIOCH COTPYAHUUECTBO U B 00J1aCTU pa3BU-
TUSI TPEANPUHUMATEIBCTBA U YJIYUYIIEHUS MHBECTULHMOHHOTO KIIMMATa, KOTOPOE 3aKJIHYaIOCh B
CO3/IaHUH COBETOB Pa3jIMYHbIX YPOBHEW, YHNPOLIAIOIIMX JAEATEIbHOCTh OM3HEC-CTPYKTYp [22, C.
147].

3akarouenue. MTtak, nepexons K BbIBOAAM, CJIEAYyeT OTMETHTb, YTO B HACTOSILEE BpeMs
LEHTPaJIbHBIM (PaKTOPOM B ATHOMOJIMTHYECKOM Mpoliecce Pecriyonuku KpbiM siBseTCsl KpbIMCKO-
tatapckuil ¢akrop. Ero BnusHue nmposBisercs B (YHKIMOHUPOBAHUU B pecnyOnuke psaa oOruie-
CTBEHHBIX OpraHM3alMM, 1EATEIBHOCTh KOTOPBIX HAIPaBJI€Ha Ha IIPEICTaBICHUE UHTEPECOB KPbIM-
ckux Tatap. B wactHocTH, 3TO Takue opranuszanuu, kak «KbvblpbiM Oupaurny», «Mumm dupkay,
«IToxonenne Kpeim» u «Cebat». Kpome TOro, KpbIMCKOTaTapckuii pakTop Urpaer LEeHTPAIbHYIO
pOJIb B CUCTEME apeajia YCTOMYMBOTO MPOsiBICHUST KOHGIMKTHOCTH B Pecniyonuke Kpeim. B Hacto-
sl1ee BpeMs apeall yCTOHUMBOro nposBieHus: KOHGIUKTHOCTH B Pecny6nuke Kpbim pacnpoctpa-
HSIETCS Ha MPEArOPHYI0 M MPUMOPCKYIO 4YacTh. [l mpearopHoil yacTu XapakTepHa KOH(IHUKTO-
TEHHOCTh MEXITHMYECKOTO XapakTepa, a Uil NPUMOPCKON- KOH(MIMKTOI€HHOCTh COILHAJIbHO-
SKOHOMMYECKOTO XapaKTepa, LIEHTPAIbHBIM aclieKTOM KOTOPOM SIBJISIETCSI BOIPOC HE3aKOHHOIO 3a-
HATUS 3€MeNlb KPBIMCKOTAaTapcKUM HacelneHHeM. CylecTBEHHOE BO3/ECHCTBHE HAa KpBIMCKOTaTap-
ckuil ¢paktop B KpeiMy ricropuuecku okasbiBaeT Typuus, oaHako nocie 2014 rona nogo6Hoe Biu-
SIHU€ CYIIECTBEHHO MOILIO Ha cnaja. DakThuuecku, eMUHCTBEHHBIM CYObEKTOM, MOCPEICTBOM KOTO-
poro Typenkas Pecnybnuka ocymectBiseT cBoe BiausiHue B PecrnyOmuke KpbiM, sBisercs
ATEHTCTBO MO MEXIYyHAapOJIHOMY Pa3BUTHIO U cOTpyAHHUYecTBY npu CoBere MUHUCTPOB Typruw,
JesTeIbHOCTh KOTOPOI0 OPUEHTHUPOBAHA Ha BBHIPAOOTKY MEXaHW3Ma B3aUMOJIEHCTBHS MEXIY BbIC-
MM y4eOHBIMHU 3aBEJIEHUSMHU, TOCYJapCTBEHHBIMU YUPEXKIECHUSIMU U HENPaBUTEIbCTBEHHBIMU
OpraHU3alMsIMH.
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Annomayusn

Tlampuomusm sensemcs uoeeu-cumeoiom, ¢ KOMopou MONCen OmoNcOeCmaisims cebs io-
001l epasxcOanun CMpaHvl, He 3a8UCUMO OM HAYUOHAILHOU U COYUATbHOU NPUHAONEHCHOCMU, CHO-
cobcmeyem  KOHCOMUOAYUU POCCULUCKO20 00wecmea U 8biCMynaem OCHOB80U UYEHHOCMHO-
CMBICI0B020 HANOJIHEHUSI POCCULICKOU UOEHMUYHOCTIU.

Mamepuanst u memoosl, pe3yiomamal u 00CYHcOeHUA

Lenv uccneoosanusi — 8visgleHUe POIU COBEMCKO20 KYIbMYPHO-UCOPUYECKO20 HACNeOUsl 8
Gopmuposanuyu 0CHO8 COBPEMEHHO20 POCCULICKO20 NAMPUOMUIMA. ABMOPbI aHATUZUPYIOM Npeo-
cmasnenus monooedxcu Ceseprozco Kaskasa o 3nauenuu cogemckou 3noxu, OCHOBHbIX COCMABIAIO-
WUX COBEMCKO20 U pOCCUlicKo20 nampuomuszma, namamu o ciroxcusuietica 8 CCCP naonayuonans-
HOU 00WHOCMU — COBemMCKOM Hapooe. Teopemuyeckol OCHOBOU CMAIU COBPEMEHHble KOHYEenny-
anvbHO-meopemudeckue no0xXo0vl K heHoMeHy nampuomusma, npooiemam Gopmuposanus nOIUmu-
KU namsamu u CUMOBOIUYECKUX OCHO8 KOHCMPYUPOBAHUS UOEHMUYHOCIU. DMIUPUUECKUM OA3UCOM
A61AI0MCA 0000UeHHble Pe3YIbMamyvl COYUOIO2ULeCKUX UCCIe008aHUL, ompaXcarwue npeocmas-
neHus monooedcu Ceseproeo Kaskaza o cogemckoul snoxe u co8emckom nampuomusme. Y mono-
oedcu Cegeproeo Kaskas, nezagucumo om HAYUOHATLHOCIIU COXPAHAEMCSA UHMepeC K COBEmCKOl
anoxe. Y mMonoowvix nooetl, 8 Yeiom, CIOHCULCS NOZUMUBHBLL 00PA3 00CMUNCEHUL IMO020 Nepuood 6
obracmu 20Cy0apcmeeHHo20 CMpoumenbCmed, Kyubmypsbl U COYUAIbHOU noaumuku. Mnmepec x
CCCP umeem npeumyweCmeeHHO UCMOPUKO-KVIbMYPHBIU, d He NOAUMUKO-UOEON02UeCKUll Xa-
paxmep. Coxpanamcs namsams U 0 COBEMCKOM HApooe, KAK O HOBOU 2PANCOAHCKO-NOAUMUYECKOLL
00WHOCMU, UHMe2pUpYIoWeli pa3po3HEeHHble COYUANbHblE U IMHUYecKue epynnvl. Takue yeHHocm-
Hble COCMABNAIWUE COBEMCKO20 NAMPUOMUMA, KAK V8adceHue K mpyoy, opyicba ecex Hayuil u
HApooo08s, 20pO0CMb 3d 8eudue CMpaHvl 8ANCHbL OJ151 COBPEMEHHBIX MOJIOOBIX TH00€U U 8bI3bl8AIOM Y
HUX 8 OCHOBHOM no3umueHnvle uyecmea. Coxpausemcs onpedeieHHas npeemMcmaeHHOCHb Mpaouyu-
OHHBIX UCMOPUKO-KYIbMYPHBIX COCMABIAIWUX COBEMCKO20 U POCCULICKO20 nampuomusma. [{ns
MON00EHCU 3HAYUMBL KAK UCMOPUKO-KYIbMYPHASL, MAK U 2PAACOAHCKASL COCMABNAIOWUE COBPEeMeH-
HO20 POCCUNICKO20 NAMPUOMUBMA.

3aknrouenue

Mooicno ymeepacoams, 4umo 6edyuyio poib 8 opMUPOBAHUU OCHOB COBPEMEHHO20 POCCULL-
CK020 NAMpUuOmu3mMa NO-NPelCHeMy uspaen co8emckoe KyibmypHO-UCmopuyeckoe Hacieoue.
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Abstract

Patriotism is an idea-symbol with which any citizen of the country can identify himself, re-
gardless of national and social affiliation, contributes to the consolidation of Russian society and
acts as the basis for the value-semantic content of Russian identity.

Materials and methods, results and discussions

The goal of this research is to identify the role of the Soviet cultural and historical heritage
in the formation of the foundations of modern Russian patriotism. The authors analyze the notions
of the North Caucasus youth about the significance of the Soviet era, the main components of Soviet
and Russian patriotism, and the memory of the supranational community that has developed in the
USSR - the Soviet people. The theoretical basis is modern conceptual and theoretical approaches to
the phenomenon of patriotism, the problems of the formation of the politics of memory and the sym-
bolic foundations of the construction of identity. The empirical basis is the generalized results of
sociological research, reflecting the ideas of young people in the North Caucasus about the Soviet
era and Soviet patriotism. The North Caucasus youth, regardless of nationality, retains an interest
in the Soviet era. Young people, in general, have a positive image of the achievements of this period
in the field of state building, culture and social policy. Interest in the USSR is predominantly of a
historical and cultural rather than political and ideological nature. The memory of the Soviet peo-
ple will also be preserved as a new civil-political community integrating disparate social and ethnic
groups. Such value components of Soviet patriotism as respect for work, friendship of all nations
and peoples, pride in the greatness of the country are important for modern young people and
cause them mostly positive feelings. There is a certain continuity of traditional historical and cul-
tural components of Soviet and Russian patriotism. For young people, both the historical, cultural
and civic components of Russian Russian patriotism are significant.

Conclusion

We argue that the leading role in the formation of the foundations of modern Russian patri-
otism is still played by the Soviet cultural and historical heritage.

Key words: soviet era, historical memory, youth, North Caucasus, Soviet patriotism, Rus-
sian patriotism, values

Cmamua noozomoenena 6 pamkax Hayunozo npoexma «Ne 21-09-43018 «Hayuonanvnas nonumuxa
CCCP u ee enuanue Ha cOBPEMEHHYI0 IMHONOIUMUYECKYIO CUIMYAUUIO 6 npeocmasienusx mouaooexcu Ceeepnozo
Kaexaza»/ The article was prepared within the framework of the scientific project *'No. 21-09-43018 ""The national
policy of the USSR and its impact on the modern ethnopolitical situation in the views of the youth of the North
Caucasus

Introduction

Patriotism is one of the main elements of political culture and a resource for symbolic poli-
tics. Modern nation-states have made a lot of efforts aimed at the formation of national pride and
patriotic feelings among citizens [21; 3; 19; twenty]. In the context of the political and ideological
realities of the XXI century. when the very patriotic idea of Western social science is declared obso-
lete, the reliance of the Russian state on patriotism to consolidate society and conduct an independ-
ent domestic and foreign policy leads to the formation of new dividing lines and value-ideological
confrontation. In this regard, the formation of Russian patriotism among young people is not only of
great theoretical and practical significance, but also becomes the subject of ideological and political
struggle.

In the modern domestic scientific community, there is a further understanding of the theoret-
ical and ideological foundations of Russian patriotism, the methodology of its formation among
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young people. The country's leadership has formed an understanding that patriotism should be a
unifying national idea, a value-symbolic resource for preserving and strengthening Russian identity:
“if we want to preserve our identity as a whole, then, of course, we must cultivate a healthy sense of
patriotism.” The country will not exist without this.”’. In the Russian scientific and political dis-
course, the recognition and support of patriotic ideology as an integrating national idea is taking
shape [17, p. 252].

Patriotism can become one of the foundations for the consolidation of Russian society for
solving complex problems of further socio-economic development of the country, modernization of
all spheres of public life in the context of international confrontation and the global crisis. In this
regard, it is necessary to rely on the Soviet historical heritage in the process of the formation of
Russian patriotism among modern youth.

The aim of the study is to identify the role of the Soviet cultural and historical heritage in the
formation of the foundations of modern Russian patriotism.

The objectives of the study were to determine the ideas of the youth of the North Caucasus
about the role and significance of the Soviet era, the main components of Soviet and Russian patri-
otism, and the memory of the supranational community formed in the USSR - the Soviet people.

Review of research on this issue

The Soviet period in the history of Russia was marked by the formation of a new national-
state structure based on socialist ideology and was accompanied by considerable difficulties and
heroic achievements, accompanied by the ideological mobilization of society. At the initial stage of
the formation of the USSR, patriotism was not the basis of ideological unity, the defining ide-
ologeme was proletarian internationalism. Theorists of Marxism in the pre-revolutionary period re-
jected the idea of patriotism, ignoring its mobilization potential in connection with the need to de-
stroy the imperial capitalist Russian state. Thus, V. I. Lenin in 1915 wrote that “the revolutionary
class in a reactionary war cannot but wish defeat to its government” [8, p. 286]. Relying on this
Marxist-Leninist idea of abandoning traditional patriotism, Soviet science strove to form Soviet pat-
riotism on the basis of communist ideology.

In the 30s. XX century an understanding of the role of patriotism in the mobilization and
unification of the peoples of the USSR begins to emerge, along with the ideological basis, its under-
standing also includes the values of the Motherland, Fatherland, the heroic historical past of the
country, which are of a traditional nature. AN Ivanov noted that this approach tried on the majority
of the country's population with the regime that existed in the country and contributed to the consol-
idation of Soviet society [5, p. 56]. During this period, the concept of "Soviet patriotism™ is filled
with a certain cultural and historical continuity, a number of outstanding commanders and rulers of
Russia begin to be glorified in science and culture, and the country's leadership appeals to a number
of pre-Soviet military-patriotic traditions, neo-imperial values and the idea of great power are intro-
duced into public discourse. At the same time, according to V. A. Tishkov's remarks, “the ideology
of Soviet patriotism had not an ethnic ... but a state-paternalistic character” [16, p. 38.]. Soviet pat-
riotism became a powerful mobilizing force during the Great Patriotic War, made it possible to
withstand the hardest trials and led to mass heroism at the front and in the rear. The mobilization
foundations of patriotism allowed the Soviet state to restore the country in the shortest possible time
after the war and make it a superpower. In the 60s. such a component of Soviet and Russian patriot-
ism is taking shape as a heroic discourse about the Great Victory, which perpetuated the memory of
the people about the heroic deeds and sacrifices in the name of the Motherland. In subsequent years,
the process of inhibition of socio-economic development began, stagnation in all spheres of life of
Soviet society and patriotism acquired negative administrative bureaucratic forms, which was ac-
companied by disappointment in its ideological foundations. This led to the loss of a sense of be-
longing to the Motherland and the state on the part of the majority of the population.

! Putin V.V. Vstrecha so studentami yuridicheskih vuzov Moskvy 2013 g. — Oficial'nyj sajt
Prezidenta Rossii. 03.12.2013. URL: http://kremlin.ru/events/president/news/19778 (accessed 07.07.2021).
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With the collapse of the USSR, Soviet patriotism did not completely disappear from the col-
lective memory of the people, but it did not become the basis for the formation of a new state. M.K.
Gorshkov identifies such main factors that influenced the formation of Russian identity in the 90s.
XX century as external influence, conflict and convergence of cultures, the surge of ethno-
nationalism and separatism in the regions [4, p. ten]. During this period, there was no state policy
for the formation of Russian patriotism, there was a process of rejection of the spiritual and moral
foundations of Soviet patriotism. Subsequently, a smooth transition began to occur to the continuity
of the imperial and Soviet historical heritage as the basis for the formation of Russian patriotism
and the value-semantic content of identity. V.A.Tishkov points to the need to form the continuity of
the Russian (before 1917) / Soviet (until 1991) / Russian people (after 1991) as a solidary commu-
nity that has gone through many dramas and geopolitical cataclysms, but has preserved its diverse
unity [15, p. 16].

Contemporary Russian patriotism is one of the foundations of Russian identity, forms a sin-
gle civil nation, unites the country's population regardless of social, ethnic and confessional affilia-
tion, preserves the unity of the country. According to R.D. Khunagov, “Love for the Fatherland,
history, culture, respect for the country and the desire to do good are the semantic constants of Rus-
sian identity” [17, p. 8]. In the domestic scientific community, when considering patriotism, there is
an analysis of such socio-cultural processes as the transformation of mass consciousness, the for-
mation of the politics of memory and the symbolic foundations of the construction of identity [11].
In modern Russian political discourse, there are three main approaches to the phenomenon of patri-
otism. The first approach considers patriotism as the value basis of citizenship and statism [1; 9].
The second approach involves analyzing the historical aspects of the role of patriotism in the for-
mation of Russian identity and defining its historical transformations [10]. Within the framework of
the third approach, based on the results of empirical research, interpretations of patriotism in scien-
tific and public discourse, as well as in the mass consciousness of Russians are analyzed [12; 7].
When considering the role of various actors in the formation of patriotism as the basis of political
identity, the greatest importance is given to the state [6]. The State Program "Patriotic Education of
Citizens of the Russian Federation for 2001-2005" emphasized "“the basic moral and ethical values
developed by the people of Russia for more than a thousand years of its history™ in order to form
"readiness to fulfill civic duty and constitutional obligations to protect interests of the
land®.”. From this moment, patriotism from an auxiliary means of working with the population turns
into one of the foundations of the state policy of memory and identity, becomes the main ideologi-
cal trend and an instrument of consolidation of Russian society. In February 2016, during a speech
by the President of the Russian Federation at a meeting of the Leaders' Club, a provision was for-
mulated that patriotism is the national idea that unites Russian society: “We have no and cannot
have any other unifying idea except patriotism”. One of the main symbols of patriotism, consolidat-
ing society and shaping Russian identity, was the victory in the Great Patriotic War.

Two main approaches to the consideration of the semantic content of patriotism are being
formed in Russian political science. Within the framework of the first approach, the content of the
concept is identified with love for the Motherland, which is a priori present in every person, to a
greater extent associated with an emotional attitude to political processes [13]. In the second ap-
proach, patriotism is considered in the focus of the symbolic policy of the state, the symbols and
meanings it forms. According to a number of researchers, a number of constants of the Soviet era
are being transferred to modern socio-political reality. "Post-Soviet patriotism™ from these positions
is considered as a contradictory "mixture of the pre-Soviet autocratic, Soviet militarized and new
civil democratic forms" [10, p. 145].

The authors of the article proceed from the understanding of patriotism as a special value
setting of political consciousness that forms the foundations of political and civic identity, as well

2 0 gosudarstvennoj programme “Patrioticheskoe vospitanie grazhdan Rossijskoj Federacii na
2001-2005 gody”. URL: http://docs.cntd.ru/document/901781482 (accessed 08.07.2021).
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as the spiritual and moral foundations of a young person's personality, based on a sense of belong-
ing with the country, which is often called "love for the Motherland.” Patriotism is inseparable from
public policy, because it is one of the foundations of the state's existence. According to V. A. Tish-
kov, “patriotism is an important component of national identity, and the very process of nation-
building (in its civil-political sense) is an assertion of a common understanding of one's own people
as a nation and ties with it at the personal and collective levels” [15, with. 7]. It can serve either to
strengthen state power, or become an instrument of its delegitimization, which took place in Russia
in the pre-revolutionary and, subsequently, in the perestroika periods, reaching its apogee in the
course of revolutionary transformations. Civil conflicts are conflicts of different identities and dif-
ferent patriotisms. Due to the fact that patriotism serves to legitimize or delegitimize political pow-
er, it becomes an instrument of the struggle for power, especially during the aggravation of the po-
litical situation in the country, associated with a drop in the standard of living of the population and
the growing discontent of people in this regard. Most modern Russians still share paternalistic atti-
tudes and see the state as the basis of their existence. The consequences of the socio-economic crisis
and the associated decline in social well-being, as well as the decline in spiritual and moral values,
can trigger the growth of protest sentiments, especially among young people. There are attempts to
use these sentiments with the use of patriotic rhetoric and the actualization of patriotic feelings.
Thus, the importance of patriotic discourse and historical heritage does not diminish and continues
to be an object of political struggle.

Description and analysis

The relevance of the study is associated with the growing interest in the problem of integrat-
ing the Soviet cultural and historical heritage into the life of modern Russian society, ensuring the
preservation of historical memory, the continuity of generations and the restoration of the “connec-
tion of times". Consequently, the ideas of young people about the Soviet era and Soviet and Russian
patriotism are important and significant for the formation and implementation of modern national,
youth and educational policies in the North Caucasus.

The object of the sociological survey was undergraduate and graduate students at the age of
18-24 from leading universities in the North Caucasus. The formation of quotas for the sample of
students by sex and specialties was carried out on the basis of the data published by the Federal
State Statistics Service of the Ministry of Education on the number of students and areas of training
in 2018-2019. The sample included 60% of students Russian by nationality and 40% of students -
representatives of the peoples of the Caucasus, 46% of boys and 54% of girls. A total of 1,025 re-
spondents were interviewed. The survey was conducted online, questions and test items were gen-
erated using cloud-based tools. The use of modern information technologies made it possible to
make the survey procedure more accessible to young people and to expand the geography of the
project.

The results of a sociological study conducted in 2021 by the authors of the article showed
that the vast majority of young people surveyed show an interest in the Soviet period of our country
(see Fig. 1).
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O interested in
B not interested
® \vere unsure

Figure. 1. Distribution of respondents’ answers to the question ""Are you interested in the Soviet period of
our country?"
(North Caucasus Federal District, May 2021. N = 1025,% of the number of respondents)

At the same time, only a fifth of the respondents believe that it is necessary to return to the
Soviet socioeconomic path of development. About half of young people disagree with this, and a
third found it difficult to answer (see Figure 2). It can be argued that the interest of the younger
generation in the USSR is primarily of a historical and cultural, rather than a political and ideologi-
cal nature. These feelings, in our opinion, are associated with the ideas about the achievements of
the Soviet era in the field of state building, culture, art and science, as well as about the Great Patri-
otic War, which are preserved in the collective memory and transmitted to young people about the
achievements of the Soviet era in the field of state building, culture, art and science, the respect that
the Soviet Union enjoyed as a superpower, a guarantor of peace. and global security.

O believe
H not believe

B were unsure

Figure 2. Distribution of respondents' answers to the question "'Do you think that it is necessary to return to
the Soviet socioeconomic path of development?™
(North Caucasus Federal District, May 2021. N = 1025,% of the number of respondents)
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"A new type of historical community of people” - the Soviet people was formed as a com-
mon identity uniting all ethnic communities of the USSR. In addition to its political and ideological
content, it was based on Soviet patriotism, a certain historical continuity, common spiritual and cul-
tural values, which made it possible to integrate disparate social and ethnic groups into a new civic
community - most citizens felt like Soviet people, placing this form of identity above ethnicity. re-
gional and religious. The memory of the Soviet people as a common identity has a certain signifi-
cance for the value-semantic filling of the foundations of Russian identity and the formation of a
historical continuity of the traditions of statehood and patriotism among young people, an under-
standing that the modern Russian people are a continuation of the historical Russian and Soviet
peoples. The results of the study showed that the absolute majority of respondents remember the
Soviet people as a supranational community uniting all peoples (Fig. 3).

Oremember
m not remember

= were unsured

Figure 3. Distribution of respondents' answers to the question ""Do you remember the formation of a supra-
national community uniting all peoples - the Soviet people?"'
(North Caucasus Federal District, May 2021. N = 1025,% of the number of respondents)

Most of the respondents indicated that the formation of a supranational community uniting
all peoples - the Soviet people - is the most important achievement of Soviet nationality policy. The
achievements of the Soviet era, such as the socio-economic, political and cultural development of
the peoples of the Caucasus, as well as the development of the national cultures, languages and lit-
erature of the Caucasian peoples, are also important for young people. The building of national
statehood among the peoples of the North Caucasus during the Soviet period is less significant for
the respondents (Fig. 4).

222 Bbinyck Ne3, 2021



COBPEMEHHAA HAYKA W MUHHOBALUMUMU

® Formation and
development of statehood
among the the North
Caucasus peoples

B8 Development of national
cultures, languages and
literature among the North
Caucasus peoples

O Socio-economic, political
and cultural development
of the North Caucasus
peoples

O Formation of a
supranational community
uniting all peoples - the
Soviet people

Figure 4. Distribution of respondents’ answers to the question *What, in your opinion, is the most im-
portant achievement of the Soviet ethnic policy in the North Caucasus?"
(North Caucasus Federal District, May 2021. N = 1025,% of the number of respondents)

For the absolute majority of modern young people, such values of the Soviet era as respect
for the working man, friendship of all nations and peoples, all-round human development and world
peace are important. Somewhat less important are values such as the right to work and the obliga-
tion to work, as well as democracy. About half of the respondents pointed to the importance of So-
viet patriotism, collectivism and camaraderie. The value of the priority of the public over the per-
sonal is important only for a third of the respondents (Fig. 5).
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Respect for the working person _ 83
Friendship of all nations and peoples _ 80
Comprehensive development of a person _ 77
World peace - [ 75
The right to work and the duty to work _ 61
Democracy NI o0
Soviet patriotism _ 54
Collectivism and camaraderie _ 51
Priority of the public over the personal _ 37
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%

Figure 5. Distribution of respondents’ answers to the question **Are the following values of the Soviet era
important to you?"'
(NCFD, May 2021. N = 1025,% of the number of respondents, answers according to the criterion "Im-
portant™)

Answering the open question "If the values of the Soviet era are important to you, then
why?," Respondents noted that: "patriotism, civic responsibility are built on them, and as a result a
cohesive and strong state is built on them,"” "these values together can lead to a friendly and consci-
entious society, which will understand why labor is needed and will respect it, " "thanks to a num-
ber of these values, State integrity is maintained and these values ensure the normal development of
the country,” "Respect for work, for the working person of, create the basis of social justice,” "this
is important for the high and high quality of life of the population, for national self-knowledge;
these values unite people, make them equal, " these values are important to me, since they allow a
person to develop independently, but successfully with some help from the state, ™" this is some-
thing that modern society cannot exist without, in our time, in my opinion, this is really lacking,"
"patriotism is one of the strengths of any state, and in the Soviet state patriotism was strong; the
friendship of all peoples is important at least because it ensures the absence of interethnic conflicts."

Soviet patriotism acted as an idea-symbol with which any citizen of the country could iden-
tify himself, regardless of national and social affiliation. Along with the communist ideology, which
rejected the country's past, many traditional Russian cultural and religious components, it was based
on the ideas of love for the Fatherland and its protection, friendship of peoples and nations, com-
mon pride for all nationalities for a country positioning itself as the “vanguard of humanity. "-" no
matter what nationality a citizen of the USSR belongs to, he is, first of all, a Soviet person, the son
of a socialist fatherland, the creator of a new socialist life "[13, p. 308.]. On the whole, the ideology
of Soviet patriotism that developed in the first decades of Soviet power until the collapse of the
USSR was one of the "cementing™" factors of Soviet society and contributed to civil solidarity.
Many of its components have formed the basis of modern Russian patriotism. So the overwhelming
majority of modern young people are important such traditional historical and cultural components
of Soviet patriotism as respect and love for history, culture, heroic achievements of the conscience
period, readiness to defend the Motherland, pride in the greatness of the country and its achieve-
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ments and a sense of belonging to a great power. Ideological components of Soviet patriotism asso-
ciated with "friendship of peoples", social fairness and the right of nations to self-determination are
also important for most of the respondents (see Fig. 6).

Respect and love for history, culture, heroic

achievements of the Soviet period 80

Readiness to defend the Motherland

Pride in the greatness of the country and its _

accomplishments

A sense of belonging to a great power

Unity of workers regardless of their nationality _ 70

Social equality and socialism

The right of nations to self-determination and the 63
development of the statehood of national...
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Figure 6. Distribution of respondents’ answers to the question "*What does Soviet patriotism mean to you?"*
(NCFD, May 2021. N = 1025,% of the number of respondents, answers according to the criterion "Im-
portant™)

The continuity of the traditional historical and cultural components of Soviet and Russian
patriotism is clearly visible according to the results of the study. Thus, the most important compo-
nents of modern Russian patriotism, according to the respondents, are the preservation of historical
memory and the development of Russian culture, as well as love for the Motherland and pride in its
achievements. At the same time, for the overwhelming majority of young people, the civil and po-
litical components of patriotism are also important, such as the desire to change life in the country

for the better, the observance of civil rights and obligations, as well as the protection of territorial
integrity and sovereignty (Fig. 7).
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Democracy and Human Rights
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Figure 7. Distribution of respondents' answers to the question ""What does Russian patriotism mean to
you?"'
(NCFD, May 2021. N = 1025,% of the number of respondents, answers according to the criterion
"Important")

The results of the 2021 survey correlate with the data of studies of assessments and
perceptions of young people in the North Caucasus, conducted by the authors of the article in 2019-
2020, which showed that such historical, cultural and civic components of patriotism, such as pride
in their country and its protection, preservation of national culture and history, civic activity,
protection of the rights and freedoms of citizens [2, p. 76]. It can be argued that the historical
memory of the Russian people continues to reproduce a number of cultural and patriotic symbols
and ideas traditional for our country (Fig. 8).

226 Bbinyck Ne3, 2021



COBPEMEHHAA HAYKA W MUHHOBALUMUMU

Preservation of national culture and history

Protection of the rights and freedoms of citizens

| 70
I -
Pride in the country and its achievements
| 74
Samnm  reppuropranioii wesococrs « T '5
CyBepEHUTETa CTPAHbI | 73

Fpa»(z[aHCKa;{ AKTUBHOCTb

| 66

0 10 20 30 40 50 60 70 80 90
%

2020 02019

Figure 8. Distribution of respondents’ answers to the question: ""What does patriotism mean to you?""
(North Caucasus Federal District. Answers according to the criterion "Important” and "Rather important™)

Conclusion The results of the study showed that young people in the North Caucasus,
regardless of nationality, retain an interest in the Soviet era. Young people have a generally positive
image of the achievements of this period in the field of state building, culture and social policy. The
interest of young people in the USSR is predominantly of a historical and cultural rather than
political and ideological nature. The overwhelming majority of respondents do not believe that it is
necessary to return to the Soviet socioeconomic path of development. The memory of the Soviet
people continues to be preserved as well as a new civil-political community integrating disparate
social and ethnic groups on the basis of common cultural values and Soviet patriotism. Such value
components of Soviet patriotism as respect for work, friendship of all nations and peoples, all-round
human development and pride in the greatness of the country are important for today's youth and
cause mostly positive feelings in them. The socio-economic difficulties experienced by modern
Russian society make the achievements of the Soviet period associated with the declaration and
embodiment of socio-humanistic ideals more attractive in the eyes of young people. The continuity
of the traditional historical and cultural components of Soviet and Russian patriotism is preserved.
For young people, both the historical, cultural and civic components of modern Russian patriotism
are important. It can be argued that the leading role in the formation of the foundations of modern
Russian patriotism is still played by the Soviet cultural and historical heritage. It is necessary to
further form, within the framework of educational and national policy, the historical continuity of
the traditions of statehood and patriotism.

Funding the article
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TEONOJUTUYECKHUE OTHOIIEHUSA
DOI: 10.37493/2307-910X.2021.3.23 CEBEPO KABKA3CKOI'O PET'MOHA

DEVELOPMENT OF THE BIG CASPIAN
CONCEPT AND MODERN
GEOPOLITICAL RELATIONS

Acmpaxanckozo zocyoapcmeennozo ynusepcumema, e-mail:aspu@aspu.edu.ru/ Astrakhan State
University, e-mail:aspu@aspu.edu.ru

Annomauus

Kacnuiickass  npobnemamuxa 6 ceeme NPUPOOHO-PECYPCHO20 U  MPAHCNOPMHO-
KOMMYHUKAYUOHHO20 NOMEHYUANd, d makice 2eonoIUmuyYecKoll 3HauUMOCmu pecuoHa npeocmas-
Jisiem 0cobyro aKkmyanibHOCHb.

Mamepuanwst, memoowl, pe3yibmamut u 00CyHcOeHUA

MeorcoucyunaunapHulii n0OX00 NO360Ji51em He MOJbKO 8CECOPOHHE USYYUMb MAKOe 2e0N0-
Jumuyeckoe siglieHue, Ho U nepelmu K GopmMupo8aHurd Ho8bvlx Mooeel UCCIe008aHULL ¢ NO3UYULL
bonee nonnozo nonumanus bonvwozo Kacnus 6 cucmeme npupoono-eeonorumuyeckux KOOpouHam.

Cpasnumenvno HedasHo 6 HayuHblil 0Oopom 6eedeno nousmue «bonvwot Kacnuii» (BK),
Xomsl U36eCMHO 3HAYUMENbHOEe KOAUuecmeo onpeoenenuti [Ipukacnutickoeo pecuona, Komopule uc-
CeOVIOMCA YYeHLIMU PA3TUYHBIX OUCYUNIUH, YO NO360JIem CUHXPOHUZUPOBAMb COBOKYNHOCHb
NOJYYEeHHbIX Pe3yIbmamos 8 HeKOMopoe YeroCmHoe npedcmasieHue, KaKk 2eonpocmpancmeo (2eo-
noaumuieckoe, eeozpaghuueckoe, 2eono2uyeckoe, 2eocmpameuyecKkoe U UHvle 6uUdbl NpPo-
cmpancms). bonvwon Kacnuii kak ceonorumuyeckutl npoexm, KOmopbwlil s6151emcsi eOUHCMEEHHbIM
NPOeKmom «OOoNbUL020 NPOCMPAHCMBA», CO30AHHLIM U Peanu3yemMvlM He «KOJIeKMmUsHuiM 3ana-
0om», a pecuonanbHbiMu ucpoxamu. Ilpu uem pecuoHanbHvle USPOKU UMEIOM pasHble Yeau, pac-
cmampugarom opye opyea Kak «NONymuuxay, HO HA OAHHGIL MOMEHM 6PeMeHU 3MOm NpPOeKm —
HCUZHECNOCOOHAsA CMPYKMYPA, KOMOPAs UMeem 8ce WAHCbL He PACNACMbCs (YUMo modHce 803MOHiC-
HO, 0adice 0YeHb), a 61a20NONYUHO IEOTIOYUOHUPOBAMb U PA3BUBAMbCAL.

3aknwuenue

Kacnuiickuii  1020-60cmounblii.  e8pasuiiCKutl.  6eKmop  (e6pasutickuil.  paseopom,),
dopmupyrowuil Hosoe 2eononumudeckoe npocmpancmeo bonvwozco Kacnus, ocywecmensemcs 6
pamkax «bonvwozco Espasutickoeo mpeyeonvhuka PHUK» (Poccus — Hnous — Kumaii), xak
YCmMosAgue20csi popmama noIUMuUYecKko2o 63aumMoo0eucmsuss 20cyoapcms. 3HAYUMOCHb 3MO20
compyoHuuecmea onpeoensiemcs MmMpaoOuyuoOHHO PA38UBAIOWUMY  MOP208O-IKOHOMUYECKUMU
OMHOWEHUAMY, A MAKIHCe BO3ZMONCHOCIAMU CONPSCEHUS eBPA3ULICKOL  UHmezpayuu npu
peanuzayuu 2n06anvhvix npoexmos: Kumaiickozo Oxonomuueckozo nosca ILllenkoeozo nymu u
Meswcoynapoonozo mpancnopmmuoeo rxopuoopa «Cesep - IOe», pacwupsaowezo oocmynuocmo
Hnouu k mexrcoynapoouvim mpancnopmubimM KOMMYHUKAYUAM U Y2e8000POOHbIM PeCypCam.

KuarwueBsblie caoBa: Konuent «bonbmoi Kacnuiiy, reonosutrka, MeKIyHapOIHbIE OTHO-
IeHwsI, 0€30IaCHOCTh, BBI3OBHI H YTPO3BI.
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Abstracts

The Caspian problem in the light of the natural resource and transport and communication
potential, as well as the geopolitical significance of the region, is of particular relevance.

Materials, methods, results and discussions

The interdisciplinary approach makes it possible not only to comprehensively study such a
geopolitical phenomenon, but also to proceed to the formation of new research models from the
standpoint of a more complete understanding of the Greater Caspian Sea in the system of natural
and geopolitical coordinates.

Relatively recently, the concept of the "Greater Caspian” (BC) was introduced into scientific
circulation, although a significant number of definitions of the Caspian region are known, which
are studied by scientists of various disciplines, which allows synchronizing the totality of the results
obtained into some holistic representation, as a geospace (geopolitical, geographical, geological ,
geostrategic and other types of spaces). The Greater Caspian Sea as a geopolitical project, which
is the only "large space™ project created and implemented not by the "collective West", but by re-
gional players. Moreover, regional players have different goals, see each other as a "fellow travel-
er”, but at this point in time this project is a viable structure, which has every chance not to disinte-
grate (which is also possible, even very much), but to evolve and develop.

Conclusion

The Caspian Southeast Eurasian vector (Eurasian turn), forming a new geopolitical space
of the Greater Caspian, is carried out within the framework of the "Great Eurasian Triangle RIC"
(Russia — India — China), as an established format of political interaction between states. The sig-
nificance of this cooperation is determined by the traditionally developing trade and economic rela-
tions, as well as the possibilities of combining Eurasian integration in the implementation of global
projects: the Chinese Silk Road Economic Belt and the North-South International Transport Corri-
dor, expanding India's access to international transport communications and hydrocarbon re-
sources.

Key words: Concept "Big Caspian”, geopolitics, international relations, security, challenges
and threats.

Tepmun «lIpukacnuii» Bnepsble nosiBisercs B reorpadpuyeckux tpakrarax XVIII Beka. 3to
ObLT coOMpaTenbHbIi UCTOPUKO-Teorpaduueckuil oopa3 TeppuTopui, BeIxoAsamux k Kacrnniickomy
mopto. B CCCP tepmun «lIpukacnuii» ObUT IMIIEH MOJIUTHYECKON OKPACKH U paccMaTpUBAICS KaK
cyry6o reorpaduyeckuit TepmuH. [loa IIpukacnueM moHUMaIN TEPPUTOPUIO C OJTUZKON Teonoiu-
TUYECKOM CTPYKTYpOM Ha KOTOpPOH pacrosiarajiuch KpoMe Boixoaamux k Kacnuiickomy Mopro Tep-
puropuii CCCP u Upana, tak xe u Y3oekckass Coserckas Counanuctuueckas PecryOnmka. Tep-
MuH «[Ipukacnuiickuii peruoH» MOsSBHIICA B HAYIHOM 000poTe nociie pacnanga Coserckoro Corosa,
KOI'Jla Ha TeppuTopuu, npuieraroieil k KacnuiickoMmy MOpIo MOSBUINCH COBEPIIEHHO HOBBIE TOCY-
napctBa. «[Ipukacnuii» Mo cBoOeMy CMBICIIOBOMY 3HAYCHHIO (DaKTHYECKU OBLII COBMEIIEH C TEPMHU-
HoM «[Ipukacnuiickuii peruon» [18]. DTOT TepMuH 0003HAYAN TOSBICHHE HOBOW TEPPUTOPHH, Ha
KOTOpOM Hayanach akTHBHasi 00pb0a HOBBIX TOCYJApCTB 32 YTBEPHK/IECHUE CBOETO CYBEpEHUTETA B
CUTyallul OOLIMX MOPCKHUX TpaHMIl, HEpa3BeJaHHBIX M HEOCBOECHHBIX IHEPreTHUYECKUX pecyp-
coB[18]. /la u camo MOpe MPeACTaBISIIO0 U3 ceOsT HE MOJICIEHHBIN U HEIOOIICHEHHBIN paHee pecypc.
MO>KHO TOBOPHTB, YTO 3TO OBLIT IEPUO]] CTAHOBIICHHS PECYPCHOTO HaloHamu3Ma. [29]

Kacnuiickas mnpoOiematuka B  CBET€  NPUPOAHO-PECYPCHOTO M TPaHCHOPTHO-
KOMMYHMKAI[MOHHOTO NOTEHLIMANA, a TAK)KE ME€ONOIMTUUECKON 3HAYMMOCTH PETUOHA MPEACTABIISAET
0CO0YI0 aKTyaJIbHOCTh. MEXAUCUUILTUHAPHBIN MOAXO0/ MO3BOJISIET HE TOJHKO BCECTOPOHHE H3Y-
YUTh TAKOE TEOMOIUTUYECKOE SBJICHNE, HO U MEPEHTH K ()OPMHPOBAHUIO HOBBIX MOJIEJICH UCCIIE0-
BaHWHM C mo3uIui Oosiee mojHOTO moHMMaHus bonpmoro Kacrus B cucreme mpupoaHO-
reONOIUTUYECKUX KoopauHat [15, c. 71].
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B coBpeMeHHBIX YCIIOBUSAX INIABHOE BHMMAHHE I'€ONOJIMTHKHHANPABICHO HA PACKPBITHE U
M3y4eHHE BO3MOXKHOCTEH aKTHBHOTO HCIIOJIb30BAaHMS MOJUTHKON (PaKTOPOB (hHU3MUYECKON Cpedbl U
BO3/ICHCTBUS Ha HEE B MHTEPECAaX BOEHHO-IIOJIUTUYECKOH, SKOHOMUYECKON M 3KOJIOrM4ecKoil 0e3-
OIIaCHOCTH rocynaapcrsa. [IpakTuyeckas reonoauTHKa U3y4aeT BCE, YTO CBSA3AHO C TEPPUTOpPUAIb-
HBIMHU IIpOOJIEMaMHU rocy1apcTBa, €ro IpaHullaMy, C PallMOHAIBHBIM MCIIOJIb30BaHUEM U paclpelie-
JICHUEM pecypcoB, Bkimrouas u mrojackue[19, c. 93].CoorBercTBeHHO, O0JIee CIOKHOE TTOHMMAHUE
yKa3aHHBIX MPOLIECCOB CBA3aHO C MHOT000pazueM (pOpMUPOBAHUS COBPEMEHHBIX MHTETPALIMOHHBIX
o0pa3oBaHMii, a TaKkKe B MpOIEcCe peaTH3alMHd CIOXKHBIX T'EOMOJUTHYECKUX U COIMAIBHO-
9KOHOMMYECKUX TPAaHCHALIMOHAIBHBIX U TPAHCKOHTUHEHTAJIBHBIX CUCTEM.

B o6memM noHMMaHuM T€ONOIUTUYECKUNA PErHOH — 3TO YacTh MUPOBOTO MPOCTPAHCTBA, KO-
TOpasi XapaKTepU3yeTcsl ONPEEICHHBIM KaueCTBOM Ireorpaduueckoil cpefpl U OTIIMYAETCs YCTOM-
YUBBIMU [OJIMTUYECKUMH, SKOHOMUUYECKUMHU, TOPTOBBIMU U KYJIBTYPHBIMU CBs3sIMH [23, c. 155].

Kacnuifckuii pernoH sBisieTcs COCTaBHOM uyacThio oOImMpHOro EBpasmiickoro mpoctpaH-
CTBa, HA KOTOPOM Pa3BOPAUMBAIOTCS COBpEMEHHBIC Tio0ambHbIe mporecchl [10], moaTomy Kacnuii-
cKas mpoOjeMaTHKa B CBETE MPHUPOJIHO-PECYPCHOIO U TPAHCHOPTHO-KOMMYHUKAIIMOHHOTO MOTEH-
[AAJIOB IPHOOPETaeT 0COOYIO0 aKTyalIbHOCTb.

['eononutnueckoe npocrpancTBo Kacnus Takke paccmMaTpuBaeTcs Kak COOOLIECTBO IoCy-
JIapCcTB, OOBEAMHEHHBIX Teorpa)UIeCKUMH, MOJTUTUIECKUMH, COIUATBLHO-TTOIUTHYECKIMH, KYIIb-
TYPHBIMH, PEJIMTHO3HBIMU M 3THUYECKMMU LIEHHOCTAMHU. [Ipu 3TOM mpezmiaraercs y4uThIBaTh, 4YTO
Kacnmiickuii permoH sBisercs JorudeckuMm mponosskenuem HWMunpo-Ilepcuackoro, Kaskascko-
Yepuomopckoro, LlentpanbHo-A3uarckoro u Bonro-Ypanbsckoro (LleHTpanbHO-poccuiickoro) reo-
MOJINTUYECKUX HAIPABICHUN M PErHoHOB [26, c. 95-96]. OmHako a1 moM00HBIX TPEIIOI0KEHUH
HE00XO/AMMBl KOMIUIEKCHBIE MCCJIEOBAHUS YKAa3aHHBIX B3aUMOCBSA3€H, B T.4. B reorpaguueckom
acreKTe.

B reoskoHomuueckoM ciioBape-crpaBouHuke «bonbmoit Kacnmii» onpenensercss kak reo-
MOJIMTHYECKUH peruoH, BO3HUKINNI B EBpazuu B pesynbrate pacnana Coserckoro Coro3a. K Kac-
MUICKOMY PErroHy OTHOCST ISTh CTPaH, HEMOCPEACTBEHHO BBIXOAAIMX K o3epy-Mopio (Poccus,
Kazaxcran, Typkmenucran, Upan u AszepOaiigkan). B pacimmpenHom ToiakoBaHuu BkitoyaeT FOx-
Hbiil KaBka3 u LlentpansHyto Azuto [8, ¢. 15]. B nanHOM KOHTekcTe yka3aHHOe ompezenenne bK
COJIEP’KUT HEKOTOPYIO MCTOPUYECKYIO T€ONOJUTHUECKYIO XapaKTEPUCTHKY, a MO COJACPKAHUIO —
COBOKYITHOCTb I'€OIOJINTUYECKUX TPOEKTOB «IHEPTETUYECKOTO U IKOHOMUYECKOTO BIUSHUM. [29]

[Tpodeccop A.K. Maromenos, npencrasiss nonsatus «Kacnuit», «Kacnuiickuii 6acceitn»,
«IIpukacnuiickuii peruoH» Kak CHHOHUMBI, 1a€T UM PacIlupeHHOE ToyKoBaHue — «bospmoit Kac-
nuit», BKIoYaromuid poccuiickuii CeBepHblii KaBkas, 3akaBkasbe u LleHTpanbHyo A3uio - Kitode-
BbIe 00JIACTH TEOMOTUTHYECKUX U SHEPreTUYECKUX CXBAaTOK B coBpeMeHHO# CeBepHoil EBpazumy,
KoTopble 00bearHensl B BK norukoit u 60pr60ii popmupoBanus HeQTe- U Ta30IPOBOJHBIX KOMMY-
HUKAlU{ U TpaHCOpTHBIX Kopunopos[11, c. 11].I1o ero ouenkam, g ananu3a bK kak oTaenbHbIx
TEONOJINTUYECKUX U «IIPOCTPAHCTBEHHBIX €IMHMII MOKHO HMCIIOJIb30BaTh OHITHE «ME30PETUOH.
[Tpu 3ToM yrieBogopoauslid hakTop «bonbiroro Kacnus» B KOHCTpYKIIMHM PECYPCHOTO MOTEHIIMATA
Kacnus nonosiHeH CBOMMH 3HEProTpaHCHOPTHBIMU MpoaosbkeHusaMu: Kacnmiicko-UepHomopckuit
apean ¢ ero Cpen3eMHOMOPCKUM TPaHCIOPTHBIM MpoAOKeHneM U LleHTpanbHOoa3naTckuil apean
C €ro KUTaliCKUM TPaHCIOPTHBIM IpoAonkeHueM [12, c. 43].

IIpu paccMOTpeHNHM COBPEMEHHOTO COCTOsIHUS KacnuiicKoro reonojJmTHYecKoro npocTpaH-
CTBa HauOOJBIINI HHTEpec npeAcTaBisitoT crpanbl CHI', monuTHKO-TIpaBOBOE MPOCTPAHCTBO KOTO-
PBIX IpejacTaBisieT co0oil Oojee cXoxkue HalMOHAIbHBIE MOJIUTHUKH TocyaapcTB. OHAKO Ha cTa-
ounbHOCTH Kacnuiickoro pernona B paBHOM CTENEHU BIMSIOT MOJIOKEHHE Jien, Kak Ha KaBkase, Tak
u B Ilepcunackom 3anmuBe u LlentpanbHoit A3um [16].CnenoBaTenbHO, B ONPEAEICHHOM KOHTEKCTE
CONPsDKEHHME YKa3aHHBIX BBIBOJIOB MO3BOJISET BECTH peub 0 bonbimom Kacnum, kak 06 onpeneneH-
HOM LIEJIOCTHOM I'€OIIOJIMTUYECKOM apealle.
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COBOKYMHOCTh MPUPOTHO-TEOrpahUUECKUX, TCOTOTHUYECKUX M CBA3AHHBIX C HUMH HHBIX
(akTOpOB B HAYYHOH JIUTEpAType TaKKE PaCCMATPUBACTCSA KaK BaKHEWIINE MPHUOPUTETHHIE OCHO-
BaHUs Ul OLICHKHU CJIOKHOro noHstusa «bonpiioi Kacnuii». OcoOblil HHTEpeC MPEeACTaBIsAIOT BO-
IPOCHl OJTHOPOJHOCTH (PU3UYECKUX YCIOBHHA (DYHKIMOHMPOBAHMS NAHHOIO HPOCTPAHCTBA U €rO
(U3MYECKOTO CTPOCHHUSA, KOTOPBIM MOCBAILIEHBI PadOThl. DTO OTHOCHUTCA K OLIEHKaM pe3yJIbTaToOB
HEOTEKTOHMYECKUX HMCCIICOBAHUN, MOJ3EMHBIX TMApPaBIMYECKUX CBsized Box Apana m Kacnus,
TPaHCTPECCUBHBIX MpOIEcCOB B UCTOpUM A30Bo-UepHomopckoro u Kacnuiickoro 6acceitHOB, KO-
TOpBIE B IIMPOKOM IUIAHE MOXHO MPHU3HATH (PU3UUECKUMH COCTABIISIOUIMMHU reorpaduiyeckux (ax-
TOPOB I'€ONOJIUTHUKH.

C nosummii reorpaduyeckoro npocrpanctea bK mpencrasisier coboii 6acceitasl bombioro
Kacnus B Bue €e1MHON CUCTEMBI KPYITHBIX BHYTPUKOHTUHEHTAJIBHBIX BOJOEMOB, I1OCIIEI0BATEIBHO
9BOJIIOLIMOHUPOBABIIUX B IPEJeIax OJHOIO KPYHMHOIO BHYTPUKOHTHHEHTaJbHOro EBpasuiickoro
peruoHa M XapakTepHU3YIOIIUX JAerpajaliio KPYyIMHOTO MOPCKOTO BOJOEMa, CYIIECTBOBABIIEro 0o-
jee 3 MJIH. JIeT ¥ NPEeBPaTUBIIErOCS B COBPEMEHHBI OTHOCUTENLHO HEOOJIBIION 3aMKHYTHIN Oac-
ceiin [22, c. 243-244].

VYkazaHHas 1OCJIE0BATEILHOCTD 3BOJIIOLMOHHBIX IPe0Opa3oBaHuil 000CHOBaHA MHOTOYHC-
JICHHBIMU HaYYHBIMU HCCIIEOBAHUSAMU OTEUECTBEHHBIX M 3apyOE€KHBIX y4eHbIX. B uacTHOCTH, HC-
TOpUYECKHE KOJICOAHHUS TUIOIIAACH OCHOBHBIX TPAHCTPECCHBHO-PETPECCHBHBIX OacceliHOB bobio-
ro Kacrus cocrasisiin ot 968,9 Thic. KB. kM 70 282,5 ThiC. KB. KM [11, ¢. 15-16], a pa3uuiia Mexmy
JIOIIAIbI0 MAaKCUMAJIBHOTO M MUHUMAJIBLHOTO TIOJIOKEHUST YPOBHS MOpsi ocTurana 4 - 5 pas [22, c.
200-201].

ITo onrenkam E.C. CmupnoBo#i ctpansl LlenTpanbHoii EBpasun (IMoCTCOBETCKOTO MUpa) ciie-
IyeT paccMaTpuBaTh B KauecTBE CyOpernoHa eBpasuilcKoro cymepkoHtunenta [23, c. 160], a co-
riacHo BbiBosiaM A.K. MaromeznoBa - HOBbIM CyOpernoHaJIbHbIM MPOCTpPaHCTBOM, [11, c. 23], uTo,
IO CYILECTBY, NOATBEPKAAECT UACHTUYHOCTb IPUBEIECHHBIX YTBEPKICHUI.

B naHHOM KOHTEKCTE yKa3aHHOE IMPOCTPAHCTBO XapaKTEPU3YETCs] MHOXKECTBOM OTIMYH-
TEJIbHBIX IAPAMETPOB:

1) lenTpanpHas A3us HUKOT/Ia HE CYIIECTBOBAJIA KK €MHBIN ICOMOJIMTHYCCKUN PETHOH H
Ha NPOTSHKEHUH BECbMA JIMTENIBHOTO BPEMEHU TypKecTaH SIBIISUICS HEKUM BHYTPUKOHTHHEHTAJb-
HBIM KOPUA0POM Mexy crpaHamu A3uu u EBpornel [24, c. 107];

2) peruoH LlenTpanbHoi A3uu SBIsSETCS YHUKAIBbHBIM I'€ONOJIUTHUECKUM «Y3JIOM», CBS3bI-
BaIOILIMM YeThIpe sifiepHble Aepxkansl - Poccuto, Kurait, Uuauto u Ilakucran, B KoTopoM mpodiema
peruoHanbHOM Oe3omacHOCTH MHpUOOpeTaeT I00aIbHBIN XapakTep M IEpPBOCTENIEHHOE 3Hade-
Hue[27, c. 166];

3) LEeHTpaJIbHBIN U I0XKHBIN JKEJIE3HOLO0POXKHBIE KOpUA0opsl HOBOrO 1M1€IKOBOTO IMyTH MPOM-
nyT uepe3 tepputoputo LlentpansHoit u Cpenneit Azun [6, c. 138] ¢ mocienyoomuM co3aHueM
Pa3BETBICHHOW TPAHCHOPTHON MH(PACTPYKTYPHI CITOCOOCTBYIOMIEH CYIIECTBEHHOMY POCTY BHYT-
PEHHET0 ¥ MEXJTYHApOJHOI'O TOPrOBO-IKOHOMHUYECKOTO 000poTa. A «CO3JIaHHBIE 110 MPOEKTY JI0PO-
I'M COKPATST MPOJIOJKUTENILHOCTh TPAHCIIOPTUPOBKY TPYy30B B 3-4 paza» [5, c. 114];

4) xuraiickas uauiarusa DI s [{eHTpanbHOa3UATCKUX CTPaH SBISETCS O0BEIUHS-
I0IIUM (PaKTOPOM B KYJIbTYPHO-IIMBUJIN3ALIMOHHOM CMBICIIE, T.K. BCE COBPEMEHHbIE CTPaHbl PErHo-
Ha OBLIM MPUYACTHBI K HcTOprueckoMy Benukomy Il€nkoBomy mytu [24, c. 108].

Cpenneaszunarckuii kopuaop «HoBoro meénkoBoro myTu», NpoTIKEHHOCTHIO 0K0JI0 6500 KM,
npoiiner no tepputopusMm Kazaxcrana, Y3Oekucrana, Typkmenucrana, Wpana, HMpaka, Cupun
Typuun, nanee B EBpomny - uepe3 bonraputo, Pymbinuto u Yexuto B ['epmanuto[5, c. 113]. B pam-
Kax KOMOMHMPOBAHHBIX MapLIPYTOB MOTYT OBITh 3a/IeHCTBOBAHBI COBPEMEHHBIE KACITUICKHUE MOP-
Thl: TypKMEHOAIIMHCKUNA MEXIyHAPOIHBIM MOPCKOW MOPT M BakWHCKHI MEXTyHApOIHBIH MOP-
CKOI TOProBblii OPT, BKIKOYAIOIINNA HOBBIM bakuHCkuil mopTt AJsT.

B nmanHoM npoekte Knrtaii KOHIIEHTPHUPYET CBOU YCHIIMS «HCKJIFOYUTEIBHO Ha YKOHOMHUYE-
CKUX BONPOCAaX W HE OXBATHIBAECT M3MEpPEHHs O€30MacCHOCTH M MOJUTUYECKOTO pasBUTUS» [5, c.
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114], yTo MO3BOJIAET TOBOPUTH O BO3MOXKHOCTH COIPSIKCHHUS €BPA3HHCKON MHTErpaIiid MEKIy Be-
OyIUMH reonoautuyeckumu urpokamu — P® u KHP. IIpu sTom kaknas cTopoHa HaXOAUT Iapu-
TETHOE€ U PABHOIICHHOE YYacTHE B pealii3allii TPAaHCKOHTHHEHTAJIBHOIO MpOoeKTa: (pPUHAHCOBO-
HKOHOMHYECKOE OOECIIEYeHHE M TEXHOJIIOTMYECKOEe Pa3BUTHE C KHUTAHCKOW CTOPOHBI; BOEHHO-
MOJINTUYECKOE CAEP>KUBAHUE B MHUpE U OOecleueHne pernoHalbHOM 0€30MacHOCTH Ha MPOCTpPaH-
ctBe bosnbmoro Kacnust (poccuiickuii komnoHeHt) [29].

B wactHocTH, Ha 6a3e cTpouTenbeTBa EBpasuiickoro 3KOHOMHUYECKOTo COK03a U DKOHOMH-
yeckoro nosica lllenkoBoro myru obecreunBaeTcst (GOPMHPOBAHUE TPAH3UTHOTO MPOCTPAHCTBA
Mexay Kuraem u EBponoii o paznmuunbiM BapuanTam (1o TpaHccuOMPCKON MarucTpaid Ha BCEM
ee MPOTSLKEHUH; IIepeBO3Ka KUTaUCKUX rpy3oB B Poccuro yepe3 Kaszaxcran; tpansur u3 Kuras B
EBpomny B 06x01 Poccun— uepe3 Kazaxcran u Upan) [13, c. 46-47].

B cooTBercTBUU C reONOIMTHUECKUMHU PEATUSAMHU CO3/1a€TCSl HOBOE TEOPETUYECKOE Ipea-
CTaBJICHHE O JMHAMHYHO pa3BuBaroliemcs peruone bonpiioi Kacnuii, koTopbrii MoxeT Tpancdop-
MHUPOBATbCSA B CHUCTEME MPUPOAHO-TEONOJUTHUECKUX KOOPAUHAT: OT y3Koro nonumanus «llpuka-
CHUHCKUI pernon», k «bonsmomy Kacnuio», kak nepexogHoil MOAeNn - «ME30PErHOH» U HOBOU
MPOCTPAHCTBEHHON enuHuIle — bonbmoit Kacnuit kak «Meraperuony, GopMUpyIOIeii MHOTOMEp-
HYI0 MOJIEJIb T€OMOJUTHYECKOrO LIEHTPA PErHOHANBbHBIX M TJI00ANbHBIX MHTEPECOB, MEHSIOIIErO
IIPOCTPAHCTBEHHOE CONPSKEHUE PAa3HO BEKTOPHBIX CHUJI MEKIYyHApOJHOro BiMsAHUA. [ToBblIeHHas
rEONOJIUTUYECKAs 3HAYUMOCTh MEXAYHAPOIHOIO TPAHCHALIMOHAJIBHOTIO U TPAHCKOHTUHEHTAIBHOTO
MeTapermoHa TaKk)Ke TO3BOJIET OLEHUBATH €ro KaK COBPEMEHHYIO (pPOpPMY HOBOTO LMBUIIM3ALMOH-
HOTO IIPOCTPaHCTBa U Muponopsaka [15, c. 68-69].

«boabmoit Kacnumii» Kak reomoJMTHYECKH NPOEKT. MOXXHO TOBOPUTH O TOM, HTO,
ycmoBHO, A0 1991 1. He cymectBoBano eauHoro Kacnuiickoro (IIpukacnuiickoro)
reoNoJIMTUYECKOT0 MPOCTpaHCTBA, Tak Kak Kacmuiickoe mope sBisAIoch cBOeoOpa3HOM JHMHEni
pasjgoMa Ha YpPOBHE «ceBep» M «xor». «CeBep», IPU 3TOM HAXOIWICA IOJ TI'EONOJIUTUYECKUM
naBiieHreM 1 KoHTposieM CoBeTrckoro Coro3a U «ror», KOTOPbIM HaXOAWIICS MO BIUSHUEM OJIHOTO
U3 LIEHTPOB peruoHanbHOM Oe3omacHoctu Ha brnumxaem Bocroke — Hpana. [losiBnenue Ha sTOM
tepputopuu B 1990-x rr. HOBBIX, CTpPEMAILIUXCS HANTH CBOE MECTO B MHPOBOM pacKiajae CHUJ
rocyJapcTB, U3MeHHue posn Poccunm m moreps et craTyca TIi00ajJbHOIO HIPOKa, IMOSIBIECHUE
UHTEpeca B 3TOMY pernoHy BHepernoHanbHbIx akTopoB (CIIIA, EC) npuseno B ToMy, YTO B 3TOM
peruoHe BO3HUKaeT NepedopMaTHPOBAHOE TI'EONMOJUTHUECKOE IMPOCTPAHCTBO, YK€ 0e3 YeTKOro
nenenus mo ocu «Cesep» - «tOr» mo Kacnuiickomy Mopro, a MpOCTPAHCTBO OOBEIUHSIOLIEECS
BOKPYI' 3TOr0 BOJIOEMA, MPOCTPAHCTBO, CTAOMJIBHOCTH KOTOPOTO CBsi3aHa C TIOMCKOM TOYEK
UJEHTUYHOCTH, C OOLIMM MOHUMAaHHUEM TOTO, YTO PETMOH B CBETE€ N€OPKOHOMMUYECKHUX IMPOLECCOB
npuoOpeTaeT CcTaTyCc TIeOoCTPaTerMyeckoro, TaK Kak 3TO PErHoH ONTHMAJbHBIX TpPAaH3UTHBIX
KOMMYHHUKAIIHOHHBIX KOPHUJOPOB, PETHMOH C JAOCTATOYHO OOJBIIMMH 3aracaMy yTIIEBOJAOPOIOB U
MHBIX CTPAaTErMuecKux pecypcoB. VIMEHHO 3TO M MO3BOJIWJIO PSAY HCCIeAoBaTeIel TOBOPUTh yxkKe
He o [Ipuxacnmiickom peruoHe, a uUMeHHO O Kacnuiickom pecuoHe, KaKk O HEKOM €IUHOM
TeO0NOJIMTUYECKOM MPOCTPAHCTBE, MOTEHLUUATbHO OOBEAMHEHHBIM TPAHCIOPTHBIMU KOPUIOpaAMU
«cyma - Bojia» u HererazoBbiM (hakropom [15, c. 72].

H.H. Mwumnep cuurtaer, 4YT0 «CHCTeMOOOpazyrommMm sapoMm Kacnmiickoro pernona
BBICTYIIAIOT TEPPUTOPUH FOIKHBIX ITOCTCOBETCKUX rocyaapcTB» [17].9To He TonmbKo Te rocyaapcTaa,
4yTO UMEIOT BoIX0A K Kacnumiickomy mopto, HO n Tamxukucran, Kuprusnsa, Apmenus, ['py3us.llo
€ro MHEHHUIO, TaKO€ pacIIUpPEeHHE CBS3aHO, CO CTPEMJICHMEM BHEPUTHOHAIBHBIX, Ja H
PErHOHAIBHBIX aKTOPOB CHU3UTH BIUsHHE P® B 3TOM permoHe, 4To B UTOre MPUBOAUT B Hadaje
1990 rr., npu nonycrurenscTBe Poccnn, Kk KOHCTpynpoBaHuto Kacnuiickoro pernoHa kak «peruoHa
— TPAHCIIOPTHOTO KOPHUIOPAY.

Ha nam B3rnsin, nmosinenue B Havane 1990-x rr. Kacnuiickoeo peeuona no cymu cman
NOMUMUYECKUM  (2eONOIUMUYECKUM) HNPOEKMOM, CIYXKUBIIUM TMPUKPBI-TUEM/UHCTPYMEHTOM
SKOHOMMYECKOM M TMOJIMTHYECKON 3KCIAHCHM, Kak IpaBwio, eBponeiickux crtpaH u CIIIA, Ha
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CTpaTErMuecKyd BaKHOM M PECYpCHO3HAUMMOM HAIIPABICHMHU, IJI€ TOJIBKO YTO CHOPMHPOBAIHUCH
«HOBBIE» TOCYJapCTBa, HE OO0JQJAIONIME COBCEM WM HUMEIIue cjaadble HHCTUTYTHI
CTPaTErMuecKoro IJAaHUPOBAaHUS, pa3BUTHUsS, oOecneueHUs O€30IaCHOCTH U KOHTPOJI,
pa3aupaeMble BHYTPUIJIUTHBIMU IPOTHUBOPEYMSMM, HEraTUBHO OTHocsAmmecs K Poccun un
coBMeCTHOMY ¢ Poccueii npouiomy.

MBI BUAMM, YTO IIPOUCXOJUT PACUIMPEHUE KOJIMUYECTBA CTPAH-YYACTHUKOB, BXOJAIINX B TaK
HaszbiBaeMblid Kacnuiickuili pernoH. DTO BXOXJeHHE OOOCHOBBIBAETCSI HE TOJBKO CTEMEHBIO
BJaJeHMs/BeIXxoAa K Kacmuckomy Mopro, HO ¥ MHBIMH (DaKTOpaMH, TaKUMH KaK CTpeMIICHHE
MaKCHMaJbHO JMCTaHLUPOBaTbCAd OT Poccnm Kak — «crapumiedl  cecTpbl», BIIMCAaTbCA B
3a1aJHOKOHCTPYUPYEMBI BEKTOP MUPOBOI'O Pa3BUTHs, IPUIATh CTATYCHOCTD 3a CUET BCTPAUBAHMS
B I100aJbHBIC TPAHCIOTHO-JIOTUCTUUECKUE M HHBIE HKOHOMMYECHKE IPOEKTHIIOCPEICTBOM
HCI0JIb30BaHUs reocTpaTernyeckoro noreHuuana Kacnus. XoTst npu 3T0M, MHOTHE aMEPUKAHCKUE
aHAJIMTUKM OTMEYalH, 4To caM 1o cebe Kacnuiickuil peruoH Juist pelieHns BHEITHETOJIUTHYECKUX
3a/1ad Ha MOCTCOBETCKOM MPOCTaHCTBE He siBisieTcs kitoueBbiM. Eme B 2004 1. XK. [eiiBuc u M.
CBuHH, IIPE3CHTYS B aMEepUKaHCKOM MHCTUTYTE aHanu3a BHEIIHEH NOJUTUKU CBOM Aokian «LleH-
TpasibHasgs Azust B crparerun CIIA u oneparuBHOM IutaHupoBaHuu: Kyzaa Mbl HampaBisiemcs?»,
noguyepkuBany, 4ro Kacnuii, Bo-epBbIX, HE SBJISAETCS IJIaBHBIM MECTOM JUls 0€30MacHOCTU Bcel
EBpasuu, BO-BTOPBIX, MECTHBIE YIJIEBOAOPO/Ibl HE SIBJIIOTCSI HU KOHKYPEHTaMH, HU aJIbTEPHATUBOMN
apabckuM HedTu U razy. Benencrtue stomy «Kacnuilckuii pernoH He JOJDKEH paccMaTpUBaThCs
kak ocb crpareruu CLIA B otHomenuun u KaBka3za, u LlentpansHoii Azun» [25].MiMeHHO mo3TomMy
HE CTOMT 3alMKIMBAThCA TONIbKO Ha Kacninu, a He06X0auMO HppaiuupoBaTh MPOEKTHBIE UMITYJIbCHI
Ha JIpyrue TeppUTOPUH, YTO B UTOIE U IPUBEJIO K MOSBICHUIO TAKMX KOHCTPYKTOB KakYepHOMOp-
cko-Kacnmiickuii, CpenuzemHomopcko-Kacnuiickuii, KaBkazcko-Kacnuiickuii u T.1. peruonsl. To
€CTb MO’KHO T'OBOPUTH O TOM, YTO B CO3HAHMHU 3alaJHBIX aHAJTUTHUKOB MOCTENEHHO (hopMHpOBaJICS
npoekT «bonbimoit Kacnuii», XoTs camMoro Ha3BaHUs M 4€TKOTO O(QOPMIICHHS 3allaJIHOrO BapHaHTa
MIPOEKTa HET J0 CUX IMOp, HO MOMBITKU O] Pa3HBIMU IpejioraMu 00ocHOBaTh pacuinpenue Kac-
MUICKOro pernoHa ObIIM M PaHbIIe, U €CTh B COBPEMEHHON M aHAIUTUYECKOM, U HaydHOU JIuTepa-
type [15, ¢c. 72-73].

O ToM, urto st Kacniniickoro perroHa 0oJplioe 3HaueHUEe UMEET U 0COOEHHO OyAyT UMETh
npoOJieMa 0e30MacHOCTH Mucall B cBoel pabote «Benukas maxmarHas gocka» 3. bxesunckuid. 1o
a”asoruu c¢ bankaHamu, kak nmopoxoBoil Ooukoil EBpomnsl, bxxe3unckuii rosoput o EBpasuiickux
bankanax, sapoM KOTOpbIX BbIcTymaer WMeHHO Kacnuiickuii pernoH. OH nOHILIET, 4YTO
«EBpaszniickue bankaHbD» BKIIIOUAIOT AEBSTH CTPaH, €€ ABE CTPaHbIl SABJISIIOTCS MOTEHIMAIBHBIMU
kanauaaramu. K gucny 3Tux neBsatu crpan npuHaiexkar Kazaxcran, Keipreiscran, Tamkukncran,
V36ekucran, TypkmeHnuctan, AsepOaiipkan, ApMmenus u ['py3ust (mpexie BCe OHU BXOIWIU B
coctaB ObiBiIero Coetrckoro Coro3a), a Takke Adranucrat. [loTeHIMANBHBIMUA KaHIUAATaMU JUTS
BKJIIOUEHUS B 3TOT cnucok siBisitorest Typuust u Upan» [7, c. 124].I1o muenuto 3. bxke3unckoro,
Kacnuiickuii pernoH MOXeT BBICTYNUTh B POJIM MOPoXoBoi 60uku EBpasum BciaencTBHE BBICOKOM
CTETIEHU BEPOSITHOCTH OOOCTPEHUSI BHYTPUAIIUTHBIX, MEKITHUUYECKUX U MHOTO pojia KOH(IUKTOB,
BCJIEJICTBHE TMOJUTH3ALMU psAJa HEMOJUTHYECKUX (DAKTOPOB, BCIEJACTBHE CJIA0OCTH HOBBIX
rocyaapct. OTmeTnM, uto bxesunckuil nonnmaer Kacnmiickuil pernoH JOCTaTOYHO PaCIIMPEHHO,
npuoIIKast ero, no cyTH, k boipmomy Kacruto. [29]

[Tpoekt «bonbmoit Kacnuii» co3gan u cymecTByeT 0] BIUSHUEM Kak OObEKTHUBHBIX, TaK U
CYOBEKTUBHBIX MPUYMH, HO HE «KOJUJICKTUBHBIMY» 3amajnoM. Crtpanbl, BXxozsmue B Kacnuiickuii
pervon, HaunHast ¢ 1990 rr. ObuTH CBOETrO poaa OOBEKTaAMH TEOMOJUTHYECKOTO BO3ICHCTBUS
MaHUIYJISUU CO CTOPOHBI «KOJIJIEKTUBHOTO» 3amajga. CTpeMieHHE pPETHOHAIBHBIX HIPOKOB
IIEPEUTH B PAaHI AKTOPOB T'€ONOJUTHYECKOIO BO3JAECHCTBHUS WM BO3MOXHO B PaHI KOJJICKTUBHOTO
cyObekTa, Bo3HuKIIero nocie 11 centsops 2001 r., mpuBeno K TOMy, YTO TOSBUICS €IMHCTBEHBIN
MPOCKT C TPHUCTABKOH «OOJBIION», WHUIMUPOBAHHBIA HE KOJUICKTUBHBIM 3amaaoM, a
PErMOHAIIBHBIMU UTPOKAMHU — 3TO NpoeKT bonpmoi Kacnuid.
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Pacimmmpennoe tonkoBanue Kacnuiickoro pernona 3ajoXmwio, ¢ OJHON CTOPOHBI, IIOHUMa-
Hue cymHoctu bosbmoro Kacnus, a ¢ apyroi, NOTEHIMPOBAJIO MOSABIEHUE HOBOT'O T'€OMOJUTHYE-
ckoro npoekra «bosubimoil Kacnuii», npoekra 0e3 sIBHO BBIPQ)KEHHOT'O BEAYLIET0 PErMOHAIBHOTO
CyObeKTa, MPOEKTa, B KOTOPOM CHJIOBAs, SKOHOMHUECKas, AeMorpaduueckas U pecypcHasi COCTaB-
JAIOIAs HaXOJATCS Yy Pa3HBIX PETHMOHAIBHBIX MIPOKOB IPOEKTA, PaCCPENOTOYECHBI 110 PErMOHANb-
HBIM LIEHTpaM BJIMSIHMS, a [VIABHAs LIE€JIb €70 CYLIECTBOBAHUSA KaK €IMHOI0 T€OIIOJIMTHYECKOTrO IIPo-
CTPaHCTBA/IIPOEKTA: MPOTUBOCTOSHUE I€r€MOHUU «KOJUIEKTUBHOr0» 3amaja, o0ecreueHre peruo-
HAJIbHOW 0€30IaCHOCTH M TIOCPEACTBOM MPHOOPETEHUS CTaTyca JIOTUCTUYECKH-TPAHCIIOPTHOTO pe-
I'MOHA BJIMSIHUE Ha MUPOBBIE SKOHOMHYECKHE U IIOJTUTHYECKHUE ITPOLIECCHI.

Otmerum, yTo MoucKy OanaHca uHTEpecoB B pernone bompmoro Kacnust memanu pasHsie
no3unuu Poccun, KHP, P n Muauu nmo BOmpocy CTENEHU OTKPHITOCTH PErMOHA WM OMAaCEHUs
aKTUBM3ALlMM B PETHOHE TPAaJUIMOHHBIX conepHUkoB P® (BenuxoOpuranus, CIIA). Poccus,
obiaziasi BOEHHOM MOIUIbIO, CTPEMHUTCS CTaThb PETMOHAIBHBIM LIEHTPOM CHJIBI M «3aKPBITh)
Kacnuiickuili peroH oOT BISHUS BHEPETMOHAJIBHBIX HWIPOKOB, TapaHTUPOBAaTh KakK OOIIYIO
pEeruoHanbHy0 0€3011aCHOCTh, TaK M YCTOMYMBOCTH MOJIUTUYECKUX peXIUMOB B IIpukacnuiickux
rocygapcrBax. IIpm stom HM MHpan, Hu Kwurai, Hu HMHams He MOryT NpPOTMBOIOCTABUTH
r7100aJIbHBIM UTPOKaM U BEYILIUM I€ONOJIUTHUEHCKUM LIEHTPaM CBOIO BOGHHYIO MOILlb, YTO B UTOTE
MPUBOANT, C OJHOW CTOPOHBI, K CTPEMJICHHIO peann3oBaTh B Macmrtabax bomemoro Kacrus
IIPUHLIMIIBI «OTKPBITOCTH PETHOHA», «OTKPBITHIX IBEPEI», «PaBHBIX BO3MOYKHOCTEN», a C IPYrol, K
MOUCKAaM pENEpHBIX TOYEK OyAyliero coTpyaHuYecTBa ¢ Poccweld Mo NpPOTHBOACHCTBHIO
pacmpenust BiausiHUA B peruoHe bonbmoro Kacnus esponedickuii crpan, CHIA, Typeukoit
PecniyOnuku u Mcnamckoit Peciyonuku [lakucran.

B mpoekrte bonbimoit Kacnuit 6onpiioe 3HaueHue, Kak HU CTPaHHO Obl 3By4asao, UIpaer
Typuus, kotopasi, ¢ OJHOW CTOPOHBI, ABJISISICH YACThIO aMEPUKaHCKOro npoekra bonsmon Kaskas,
Jla ¥ pealn3ys CBOM HALIMOHAJIBHBIE UHTEPECHI, BCTPAUBACTCA B PEAIU3ALMIO CYXOIYTHBIX U MOP-
CKHMX HOBBIX TPAHCIIOPTHBIX TOTOKOB M KOMMYHHUKAIIMI C BBIXOJOM M B CPEIU3EMHOMOPbE, U EBpoO-
Iy U C, APYIOM, CTpeMsLIascs peanu3oBars NpoekT Benukoro Typana. Peann3oBaTe1OKTpUHYIIaH-
TIOpKku3Ma[ 2] miaHupyercs: yepe3 Tak Ha3bIBAGMbI TEOPKCKUE (hakTop, yepe3 OOIIHOCTh TIOPKOTO-
BOPALIMX a3epOai/pKaHIEeB, TYpPKMEH, Ka3axoB, KyMBIKOB, TaTap, HOrailes, KapayaeBleB U OaJ-
KapleB, KOTOpble XKUBYT U B AzepOaiimkane, u Upane, u Kazaxcrane, u TypkmeHnucrane, 1 Ha poc-
CUMCKMX MPUKACIMUCKUX (M IIUPE, KABKA3CKO-KACTIUHCKUX ) TEPPUTOPHSIX.

HecoMuenHo, uTo B co3manuu U peanusanuu rnpoekta «bompimoit Kacuit» 60mbiyo pob
urpajl 1 Urpaer Takoil BHEpernoHalbHbI UIpoK, Kak Kutaiickas Haponnas PecniyOnuka. YdaacTtue
B nipoekTe «bonpmoit Kacnuii» oTBeyaeT ero cTpaTeru4ecKuM HHTEPECaAM: 3TO CAMH SHEPropecyp-
Cbl U HUX HUMIIOPT,; MHTETpalUs CO CTAPBIMU U AKTHUBHOE CTPOMUTENILCTBO HOBBIX TPAaHCIIOPTHO-
KOMMYHHUKAIIMOHHBIX CHCTEM; peaju3alus MPUHIMIIOB «TUXOH/mon3ydeit» skcnancuu [15, c. 80-
81].

B HOBBIX reomonutHueckux peanusx Kacnumilckuil permoH paccmaTpuBaeTcsi Kak: 4acTh
oOmpHoi Tepputopun «EBpasuiickux bankany;coctaBHas yacTh oOUIMpPHOI TeppuTopun — EBpa-
3UM; CBs3ylollee 3BeHO Mexay LleHTpanbHo-AsnarckuM u [IppuepHOMOpPCKMM MpPOCTPaHCTBAMU
win cBsasyrouee 38eHo HanpasieHus: Cesep — IOr (Poccus — Ilepcuackuii 3anuB). B 1anHOM KOH-
TEKCTE ONPEIEIEHHbIN nHTepec npeacrasiseT Touka 3peHus C.A. Ilpockypuna u K.I'. Jlanna, pac-
cMarpuBaromas Kacnuickuii peruoH B KauecTBe JIornueckoro npoaoinkenus Muno-Ilepcunckoro,
Kaskazcko-UYepHoMopckoro, LlenTpanbHoaznaTckoro nu Boiro-YpanbCkoro reonoluTHYECKUX pe-
ruoHoB [21, ¢. 192].

ITo Hamemy MHeHMIO, IoHATHE «Kacnuilckuil pernoH», akTUBHO MCIOJIb3YEMOE B IEPUOIH-
YeCKOH MevyaTv U Hay4dHOW juTeparype B OOJbIIEH CTENIEHHM OCHOBAHO HAa MHTYUTUBHOM IOHHUMAa-
HUH, HEXKEIIM Ha YETKOM OIPECIICHUH, B OCHOBE KOTOPOTO JIeXKaJIi ObI ONpe/ieIeHHbIe XapaKTepH-
CTHKH, 10 CHX IIOp TPaKTYyeTCsl HEOAHO3HAYHO, a IOPOM M NMPOTUBOPEUYUBO. B mocnenHee Bpems B
Ka4yecTBE MJIC0JIOTHYECKOro o6ocHoBaHUs uHTerpauuu crpad CHI' 3aroBopuiu 0 HOBOM NMOHMMa-
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HUM eBpazuiicTBa. Kacnuiickuil permoH siBjisieTcs HEeHTpoM EBpasuu, mO3TOMYy MMEHHO 371€Ch ATH
UJIeU BCEr/la BCTPEYAIM CaMblii HEIIOCPEICTBEHHBIN KUBOM UHTEpeC. IMEHHO 1M03TOMY 3TOT peru-
OH 0COOEHHO IMOJBEPKEH IJI PAa3IMYHOIO PO/a TeONOJUTHUECKUX SKCIIEPUMEHTOB, CBSI3AaHHBIMU C
«IBETHBIMH peBooLUsIMmIY [14].

MHuoroo6pa3ue neperuieTeHus: yka3aHHbIX B3aMMOCBs3eH kak Mexay crpaHnamu Kacrus, Tak
U OIOCPEOBAHHOE MX IOJUTHYECKOE U TOPrOBO-DKOHOMUYECKUE YYAaCTHE C TPETHbUMH rocyaap-
CTBaMHU MOCPEJCTBOM JBYXCTOPOHHUX WJIM MHOTOCTOPOHHUX OTHOILIECHUW Y€pe3 MEXIYHapOJHbIE
opranuzanyu, (GOpMHUPYIOT HOBYIO KOH(HUIYpalHio MPOCTPAHCTBEHHOTO pa3BUTHA EBpaszuiickoro
koHTHHEHTa [15, ¢. 90-91].

Tak, nHanipumep, Mpan siBisieTcss BaXKHBIM TOCYIapCTBOM, ITOCPEICTBOM KOTOPOT0 o0ecreyu-
BAaETCsl peanu3alus eBpa3uiiCKoM MHTerpaluoHHON noautuku Poccun u Kuras; Poccun u Unaum.
PecypcHblif moTeHIMaN YIIIeBOAOPOIOB, Mpoxoasaiuil yepe3 Opmysckuit nposius gocturaet 40%
MupoBo# Toprosiu u 20% Toprosiu He(PTHIO, €ro reorpaduyeckoe mojoxkeHue cBs3piBaeT KaBkas
u Llentpansayto Asuro ¢ ApaBuiickum noimyoctpoBom, Muauto co HIsenment, Adranucran ¢ Typ-
et u t.1. [20].

ConpspkeHne eBpa3uiickol MHTerpauuu Ha 0ase cTtpouTenbcTBa EBpa3zuiickoro skoHoMu4e-
CKOTO coro3a U DKoHoMu4eckoro nosca [llenkoBoro myrh o0ecrieunBaOT GOpMUPOBAHUE TPAHIUT-
HOro npoctpanctBa Mexay Kuraem u EBponoii nmo paznauunbiM BapuantaMm (o Tpanccubupckoit
MarucTpajid Ha BCEM €€ MPOTSKEHUU; MEepEeBO3Ka KUTaCKuX rpy30B B Poccuto uepe3 Kazaxcran;
tpau3ut u3 Kuras B EBpony B 00xox Poccun— uepe3 Kazaxcran u Upan) [13, c. 46-47].

OpnHoBpemMeHHO ¢ (GOpMUPOBaHUEM OIpoMHOro mpocTtpancTBa bonbmoit EBpasuu (ot crpan
ACEAH u Kopeu Ha BocToke, Hiuu Ha rore 10 3akaBKa3bsl Ha 3a11a/i€) CO3Jal0TCS HOBBIE T€OI0-
JUTUYECKUE U TE03KOHOMHYECKHE CHCTEMBI«B3aUMOCBSI3€M — TPAaHCIOPTHBIX, TOPrOBO-
MHBECTUIIMOHHBIX, YEIOBEYECKUX, MTOJTUTHUECKUX», a TAK)KE 30HbI CBOOOIHOM TOPrOBIH, €AUHCTBO
HOpM U cta”jaaptoB. [Ipu sTom skoHOMHUYeckuil noteHuuan «Kuras u MHaum obecnednBaroT HO-
BOMY IIPOCTPAHCTBY COPa3BUTUS MOAYIIKY Oe3omacHocTu» [11, c. 54].

VYuuteiBasg 0cob0oe COBPEMEHHOE T'€ONOJUTHUECKOE M F€0IKOHOMHUYECKOE CTpaTerHuecKoe
3HaueHune, Kacnuiickuii permoH mpeBpaTHiICs B SMUIICHTP MEXAYHAPOAHBIX TpolieccoB. EnnHoo06-
pas3ue OOJIBIIMHCTBA TOYEK 3PEHUSI COCTOUT B €r0 MPU3HAHUHU TPAHCTPAHUYHBIM MAKPOPETHOHOM, B
(hOpMHUPOBAHUHM KOTOPOTO «y4acTBYIOT CBbIlE 30 perrmoHaNbHBIX, BHEPETHOHAIBHBIX U TJI00Ab-
HBIX MOJUTHYECKHUX, S)KOHOMUYECKUX, BOCHHBIX aKTOPOB B JIMLE F'OCYAAPCTB, OPraHU3alMi U KOM-
nanuiin[4, c¢. 53]. TpancrpaHUUYHBIN CTaTyC peruoHa MPEICTaBIAET COOOM MHCTUTYIHOHAIBHYIO
bopMy oOpraHu3alMK TPAHCTPAHUYHOTO COTpyIHHYECTBA[28],KOTOpPBII MOXKHO XapaKTepu3OoBaTh
KaK «ECTeCTBCHHYIO JKOHOMHUUECKYIO 30HY» [3]pernoHasbHOro pa3BUTHSL.

[To coBokymHOCTH yKa3aHHBIX (hakTOpoB M yciaoBuil Kacnuiickuif pernoH Kak «CyObeKT» —
npeacTaBisiercs Ooyiee CIOXKHONH KOH(UTypalrueld TeONOoNUTHYECKUX OTHOLICHWH, TPeOyoUuii
YTOYHEHHS] COBPEMEHHOT0 MOHATHS. [lepBoHauanbHO OH HE ObLT TAKUM €UHBIM U HE UMeJ 00LIero
IIPaBOBOI'O TOJS U ONPEAEIEHHOr0 NpaBoro craryca. I103Tromy BBIIEISIOCH HECKOIBKO YPOBHEHN
«BBI3PEBAHUS» CYIIHOCTH CYOBEKTa reONnOIUTHUECKUX XapaKTEPUCTUK: (a) €IUHCTBA U LIETOCTHO-
CTHU KYJIBTYpPHOT'O, HCTOPHUECKOTO U Treorpauyeckoro mpocTpancTna; () Kooneparus MOJIUTHKO-
XO35IIICTBEHHOM JIESTEIILHOCTH BCEX CYOBEKTOB; (B) OOIIHOCTh CTPATErMYECKUX UHTEPECOB U MPHO-
puTeToB; (T) (GOpMUPOBaHHE WM HATMYNE «TEPPUTOPUATBHON (PerHOHANBHOM) uaen»; (1) euHOro
npaBoBoro nossi[9, c. 35-36].

B pesynpTare MHCTUTYLHMOHAJIBHBIX IMPEOOpPA30BAHUN MOXKET IMOATAHO (OPMHUPOBATHCS
¢dusuko-reorpadguueckoe mpocTpaHcTBO bosbmoro Kacmusi, koTopoe mTpencTaBieHO OOJIBITUM
KOJINYECTBOM Pa3HOOOPA3HBIX TOCYIApCTB MPAKTUYECKH BCEX MATEPUKOB 3€MJIM, OTIMYAIOIIMXCS
YPOBHEM pa3BUTHUS: NPOU3BOAUTENBHBIX CHJI M MPOW3BOJACTBEHHBIX OTHOILIEHUMN; IMOJIUTHYECKUX
CUCTEM W TIOJUTHYECKOIO YCTPOMCTBA, BHEIUHEH M BHYTPEHHEH MOJIMTHKH, a TaKXe HHBIMU
HUCTOPUYECKUMH, COLIMAIbHO-9KOHOMUYECKUMU U KYJIbTYPHBIMH OCOOeHHOCTAMU. OJTHOBPEMEHHO
cozzaerca 0azoBasi OCHOBA MOCTPOCHHMS MHOromepHoi mozaenu bombrmmoro Kacnus, auHamMudHO
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M3MEHSIOIIASICS MPOCTPAHCTBEHHOE COIPSIKEHUE PA3NMYHBIX CUJI MEXKIYHAPOJHOrO BIUsHHUSI. B
paMKax yKazaHHOTO MPOCTPAHCTBA (POPMHUPYETCSI COBOKYITHOCTH JBYX U - TPEXCTOPOHHHX CBS3CH U
OTHOIICHUH, KaK HanboJjee YCTOWYUBBIX T€ONOTUTHUECKUX U «IIPOCTPAHCTBEHHBIX CAUHULY.

Tax, cupwmiickue coObrtus (HaunHast ¢ 30.09.2015 r. mo HacrosIiee BpeMs) CriocoOCTBOBAIN
CO3/1aHHI0 HauboJiee AeMCTBEHHOI BOCHHO-TIOMUTHYECKOHN Koanuuuu rocyaapcts (Poccust — Upan -
Typuus), koTopas ¢dakTuuecku TpanchopMupyercs BIOro-3anaanbiii Bektop «bombmoit Kacnuii-
CKUH TPEYroJIbHUK» - 30HYKOJUIEKTHBHON O€30MaCHOCTHHA IOre MPUKACIUNCKOTO MPOCTPAHCTBA.
CrpaTrerudyeckuii TPEeyroJibHUK TAaKXXE OXBAThIBACT HAMOOJEE «B3PHIBOOIMACHBIC PETHOHBIY MHUpA:
Kacnuiickuit 1 YepHomopckuii 6acceitnbi— CpenuzeMHoMophe - [lepcunckuii 3anuB -ApaBuiickoe
Mope.

Kacnmiickuii  10T0-BOCTOYHBIM  €BpPa3sMMCKUNA  BEKTOpP  (€Bpa3sWIICKUNA  Pa3BOPOT),
(hopMUPYIOIUH HOBOE T'EOMOJMTHYECKOE MPOCTpPaHCTBO bombimoro Kacmus, ocymiecTBisieTcs B
pamkax «bonbmoro EBpasmiickoro tpeyroinsHuka PUK» (Poccmss — Humus — Kurait), kak
ycTosiBIIerocss (opmara IMOJMTAYCCKOTO B3aUMOJICHCTBUS TOCYIAapCTB. 3HAYMMOCTH ITOTO
COTPYJHHMYECTBA  OMNpEAENIeTCs] TPAAULUUMOHHO Pa3BUBAIOIIMMH  TOPrOBO-3KOHOMUYECKUMHU
OTHOIIEHUSAMH, a TAKKE BO3MOKHOCTSIMHU COIPSIKEHUS €BPA3UIICKON MHTETrpalliy IpHU pean3aiin
rnobanpHeIX — mpoekToB:  Kuraiickoro  OkoHomuyeckoro mosica IllenkoBoro mytH U
MexayHapoaHoro TpancnopTHoro kopuaopa «Cesep - FOry, pacmmpsironiero 10cTynHocts Maann
K MEKIYHAPOIHBIM TPAHCIOPTHBIM KOMMYHHKAIIUSAM U YTJICBOAOPOIHBIM pecypcam [15, ¢. 94-95].
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PROSPECTS FOR THE DEVELOPMENT
OF THE HOSPITALITY INDUSTRY IN
THE CONTEXT OF THE PANDEMIC ON
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Annomauusn

Cmamus nocsaujena ucciedo08aHuro yCmoudugoCmuy J10KAIbHO20 PbIHKA UHOYCIMPUU MYpU3-
Ma U 20CMEenpuUMCmeda 8 YClo8UX IKOHOMUYECKO20 KPUBUCA 6bI36AHHO20 NAHOeMuell, naoenus
00X0008 HaceleHUss U KaK cledcmeue cnpoca Ha mosapvl u ycayeu. Ilanoemusi koponasupyca 6
3HAYUMENbHOU Mepe USMEHULA He MONbKO NCUXOTI02U0 NOMPeOieHUs MYPUCMCKUX YCYe, HO U cep-
BUC 20CMENPUUMCIEA 8 YeloM. DmMom mpeHo 6yoem cnocoocmeosams pocmy Cnpoca Ha oeulegvle
mypul U OeCmMUHAyUU, U 0OHOBPEMEHHO K POCHY mMpedOo8anull K Kauecmay cepeucd.

Beposmmno, bonee socmpebosannvimu mo2ym cmamo opyeue cneyugpuueckue uobl mypus3-
Ma, maxkue Kaxk MeOUYUHCKUL U PeKPeayuoHHblll mypusm (CaHamopHo-0300posumesibHbvle yCiyeu)
cpedu monodozo noxonenus. Kypopmmuvie pecuonvt Ceseprozco Kaexasa (eeocpagpuueckuii pecuon
KMB) 6 smom nanpaenenuu Haxo0samcs 8 8blUCPbIUHOM NOJIONCEHUU, MAK KAK UMeIom pa3eumyio
PEKPEeAYUOHHYIO UHDPACPYKIMYPY U KEATUDUYUPOBAHHBII NePCOHAL.

KiroueBble cjioBa: Typu3M, HHIYCTPHUS TOCTEIIPUMMCTBA, YKOHOMHUKA BIIEYATIEHUH, pe-
KpealMOHHbIN MMOTEHIINAI.

Abstract

The article is devoted to the study of the stability of the local market of the tourism and hos-
pitality industry in the conditions of the economic crisis caused by the pandemic, falling incomes of
the population and, as a result, demand for goods and services. The coronavirus pandemic has sig-
nificantly changed not only the psychology of consumption of tourist services, but also the service
of hospitality in general. This trend will contribute to the growth of demand for cheap tours and
destinations, and at the same time to the growth of requirements for the quality of service.

Other specific types of tourism, such as medical and recreational tourism (health and well-
ness services), may become more popular among the younger generation. The resort regions of the
North Caucasus (the geographical region of the CMS) are in a favorable position in this direction,
as they have a developed recreational infrastructure and qualified personnel

Key words: tourism, hospitality industry, experience economy, recreational potential
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Introduction

The tourism and hospitality industry is among the industries most affected by the covid-19
pandemic globally, with global GDP falling by about 4.3% in 2020. During the 2009 recession,
global production fell by only 1.7%. It is assumed that the recovery of the global economy in 2021.
will reach 4.7%. In 2019, tourism accounted for 10% of global GDP ($ 8.9 trillion). In 2019. the
contribution of tourism to Russia's GDP was 4% and in the amount of 5.5 trn rubles. According to
the World Tourism Organization, export revenues from inbound tourism decreased by $ 1.3 trillion.
This is about eleven times higher than the losses from the 2008-2009 crisis. Small and medium-
sized businesses were affected, with up to 100 million job losses, in Russia up to 3 million jobs. It is
assumed that it will take 2 to 4 years for the industry to recover. [8,11].

According to Rosstat data, the growth of the Russian economy at the end of 2020. decreased
by 3.1% under the influence of pandemic restrictions and a decline in demand for products of the
primary industries. Under the influence of the pandemic restrictions, the service sector suffered the
most, the value added decreased: by 24.1% for hotels and restaurants, by 11.4% for cultural and
sports establishments, and for 10.3% for transport enterprises.

In 2020. the main directions of development of the tourism and hospitality industry in Rus-
sia focused on the budgetary, individual segment of domestic tourism, taking into account the sani-
tary and epidemiological situation of the location, ecological tourism in small groups, living in the
private sector (renting apartments), using motor transport, digitalization of the industry [1].

Results and discussions. Some domestic researchers consider the tourism industry as part
of the hospitality industry, which is considered as a whole due to the inextricable commonality of
its goals and objectives. It can be viewed as a part of the post-industrial creative economy, which is
aimed at meeting the needs of the population [10].

With the growth of incomes of the population, the demand for services that increase human
capital (education and healthcare), for products and services in the field of emotions and impres-
sions (the sphere of recreation and entertainment) increases. The creative economy is often called
the experience economy. Tourists often travel hundreds and thousands of kilometers for impres-
sions. And impressions are created precisely by culture: both cultural and historical heritage and
attractive cultural events. When buying a tour, the consumer buys not tickets, not a hotel, not insur-
ance, but an impression and a memory that will allow him to either return for them in the future, or
find a new territory to get even more vivid impressions. The term “experience economy” was
coined in the book “The Experience Economy. Work is a theater, and every business is a stage. "
From the point of view of consumption, four areas of impressions are distinguished: entertainment,
learning, escape from reality, aesthetics [3,5,7].

The experience economy (hospitality industry), which includes culture, tourism, restaurants,
museums, exhibitions and other areas of employment, has replaced the traditional one. Products and
services are no longer just sold, but promoted on the market with the help of emotions that arise in
connection with interaction with them. People cannot live without emotions and are willing to pay
for their experiences [6].

The most traditional sectors of the globally competitive creative industries in Russia are cul-
ture and recreational tourism. Due to the reduction in inbound tourism due to the coronavirus pan-
demic, the Russian tourism and hospitality industry lost about 600 billion rubles in 2020. According
to some estimates, the flow of domestic tourism in 2020. decreased by 40%, from 68 million trips in
2019. up to 40 million trips in 2020. Most of all, the tourism and hospitality industry was hit in
large cities, due to the decline in business tourism. The most popular destinations for domestic tour-
ism in 2020 were: Krasnodar Territory (26% of tourists), Crimea (17%), Caucasian Mineral Waters
(7%), St. Petersburg and Kaliningrad region (5%) [8] .

Key problems of the current state of the tourism sector in the Russian Federation: uncom-
fortable environment for making tourist trips, unsatisfactory state of the tourism and transport infra-
structure, low efficiency of tourism management at the federal and regional levels [9] ..
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The purpose of our study is the stability of the local market for the tourism and hospitality
industry in the context of the economic crisis caused by anti-pandemic measures, falling incomes of
the population and, as a consequence, the demand for goods and services. We investigated the indi-
rect inertial influence of the economy of impressions on the development potential of this sector of
the North Caucasus Federal District.

Research methods and objects. To accomplish this task, indicators have been identified
that characterize the development of the tourism and hospitality industry in the region. Indicators of
regional development of the industry were calculated on the basis of primary indicators. The
sources of information are official statistical data, as well as mass media, scientific publications,
data of opinion polls, etc. Indicators are presented by us in the form of structure indicators, which
are more stable over time. To analyze statistical data, we used the methods of content analysis,
comparison, grouping [2].

The indicators are grouped into two blocks that were used to determine the sustainability of
the regional tourism market:

— entrepreneurial activity (share of the sector in GDP, GRP%, investments in fixed assets,
distribution of organizations and the average annual number of employees by type of economic ac-
tivity),

— the standard of living of the population (real monetary incomes of the population, the
structure of consumer expenditures of households, the distribution of paid services to the population
by type). Development institutions serve to eliminate the elimination of regional imbalances in the
development of the national economy. Development institutions are instruments of state policy to
stimulate innovation, develop economic and social infrastructure, support small and medium-sized
businesses using public-private partnership mechanisms. The regions of the North Caucasus Federal
District, in terms of their geographical location, have significant potential for the development of
the tourism sector. These are various types of tourist resources: natural, climatic, historical, socio-
cultural, etc. However, an insufficiently developed economic and social infrastructure reduces the
contribution of tourism to the region's GRP to 1-3%. To attract investment to the region, the gov-
ernment of the Russian Federation in 2010. established development institutions of the North Cau-
casus Development Corporation JSC and the North Caucasus Resorts JSC, and in 2014. a federal
ministry for the affairs of the North Caucasus was created. The state program "Development of the
North Caucasian Federal District for the period up to 2025" and the subprogram "Development of
the tourist cluster in the North Caucasian Federal District" were adopted. Over the past five years,
more than 2 trillion rubles have been allocated to the region to solve social and economic problems.
rub. However, not all planned socio-economic indicators were met, some values of indicators lag
behind the national average: the unemployment rate in the regions is 11.1% (in the Russian Federa-
tion - 4.6%), the average per capita money income of the population is 69%. In 2020. the govern-
ment of the Russian Federation reorganized these institutions: JSC "Corporation for the Develop-
ment of the North Caucasus” and "Resort Elbrus" were abolished, their functions were transferred
to the development institute on the basis of JSC "Resorts of the North Caucasus”

The amount of funds for the development of tourism infrastructure in the North Caucasus
Federal District in 2021 is planned over 9.1 billion rubles. (8.2 billion rubles in 2022; 8.6 billion
rubles - in 2023) [4] ..

Tables 1 and 2 show the dynamics and geography of tourist traffic in the regions of the
North Caucasus Federal District. In the crisis of 2020, the tourist flow to these resort regions de-
creased by 10 - 67% compared to 2019. CMS suffered the most in 2020. The fall was 67% com-
pared to the favorable 2019.
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Table 1. - Dynamics of tourist traffic by regions of the North Caucasus Federal District

Indicators min, people 2018 2019 2020 % k 2019
Stavropol region 15 1,6 0,57 35,6
Caucasian Mineral Waters 11 12 04 33,3
Kabardino Balkar Republic 0,55 0,6 0,54 90
Karachgy Cherkess 14 15 12 80
Republic
Republic of North Ossetia 0,27 0,28 0,25 89

the tourist republics of the North Caucasus, the decline was not so critical 10 - 20%. The main rea-
sons were anti-pandemic measures and falling incomes of the population.
Table 2. - Geography of tourist traffic KMV

Indicators (as a per-

centage of (the toﬁal) 2019 2020
Moscow 15,6 18
Moscow region 8,7 13
Stavropol region 25 14
Krasnodar region 95 6,3
Rostov region 12,6 9,5

Geography of tourist traffic KMV in 2020 did not change significantly, mainly vacationers
arrived from the European part of the Russian Federation. These are the nearby regions of the
Southern Federal District and the North Caucasus Federal District, as well as the Moscow agglom-
eration. In 2020. the share of the regions of the Southern Federal District and the North Caucasus
Federal District decreased by 1.5 - 2 times. Residents of the Moscow agglomeration have increased
their presence by 1.5 times. According to the All-Russian Classifier of Economic Activities, the
hospitality industry includes: the activities of hotels and catering establishments, activities in the
field of health care and social services, activities in the field of culture, sports, leisure and enter-

tainment.
Table 3: - GDP (GRP) structure of output by sectors of the economy
. 2 S . o
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centage of the total) - 2 28 X Y 4
wn
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— hotels and catering
establishments activi-| 1,1 1,0/0,9(0,7(0,8/0,9|0,8(24(21|23(16(18(1,7|08(09(08|16(15|14
ties;
~health care and so-
cial services: 39(41(35(39/28|30(30(81/88|83|65|7,4|6,7|6,1|7,2|69|7,6|7,4|6,9
-culture, sports, lei-
sure and entertain- [09(09(10(09(12(11/13/09/08/0,7/09/1,0/1,0/1,7|1,8|1,8(1,2|1,4|1,6
ment activities.

Table 3 shows the structure of output by branches of the Russian economy. Gross domestic

product is the value of all goods and services produced during the reporting period in all sectors of
the economy on the territory of the country for consumption, accumulation, and export. The struc-
ture of GDP (Gross Domestic Product) by industry gives a clear idea of the share of a particular in-
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dustry in the economy and the prospects for its development. Gross regional product is the value of
all goods and services that are produced in a particular region during the reporting period. However,
the sum of the GRP (Gross Regional Product) of all regions of Russia is not identical to the coun-
try's GDP. This is due to the extraterritoriality of some industries.

The gross regional product helps to assess the economic situation and highlight the leading
industries in a particular region. The indicator of the activity of hotels and catering establishments
in the RF GDP is stably in the region of 1% with a downward trend to 0.7% by 2020. The share of
this indicator in the GRP of Moscow does not differ significantly from the all-Russian one.

The all-Russian indicator of activity in the field of health care and social services in dynam-
ics is within 4%, in Moscow — 3%. The indicator of activity in the field of culture, sports, organiza-
tion of leisure and entertainment in the Russian Federation in dynamics is within 1%, in Moscow it
is more from 1.1 to 1.3%. In the regions of the North Caucasus Federal District, the indicators of
the hospitality industry occupy a large share in the GRP structure. For example, in terms of the in-
dicator, the activities of hotels and public catering enterprises, activities in the field of health care
and social services, the Stavropol Territory, KBR, and the Republic of North Ossetia differ from the
all-Russian ones by 1.5-2 times. The share of the indicator activity in the field of culture, sports,
organization of leisure and entertainment in the KBR and North Ossetia exceeds the national aver-
age by 1.5 times. The structure of the GRP is influenced by the specialization of regions in the field
of tourism and recreation.

Table 4. - Investments in fixed assets by type of economic activity
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health care and social

services: 0,210,219/ 7,1 (0,011,426 |7,3|45|55|10,6/4,9|9,3|7,3|5,6|6,8(10,8/9,7 (11,3

culture, sports, lei-
sure and entertain- 0,15/0,18/19(19|1,7|15(261(2,2(1,2(1,4|1,8(1,2(2,6(3,3|3,2|15|45|25
ment activities.

Table 4. shows the dynamics of investment in fixed assets by type of economic activity. Re-
al in-vestments are the driver of the development of any economy. One of the forms of real invest-
ment is investment in fixed assets (in production, in machinery, equipment, raw materials, real es-
tate, etc.), which lay the foundation for the stable development of an organization of any type of
economic activity. Investments in fixed assets of hotels and public catering enterprises for the peri-
od 2018-2020 at the all-Russian and regional levels are within 1%. Health investment reflects the
extent to which infectious diseases will be tackled in 2020. they increased sharply from 1.5 to 7
times. Investments in the development of culture, sports, leisure and entertainment at the all-
Russian level also increased significantly from 0.18% to 1.9%. In the regions of the North Caucasus
Federal District, investments in this industry in 2020 decreased by 1.5 - 2 times. The distribution of
organizations by type of economic activity, the dynamics of changes in their number allow us to
analyze the directions of economic development of the country as a whole, as well as its individual
regions.
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Table 5. - Distribution of organizations by type of economic activity
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ment activities.
On the example of the regions of the North Caucasus Federal District (Table 5), the dynam-
ics of changes in the structure in terms of hotels and catering establishments is monotonous and
does not differ from the all-Russian ones. By indicators of activities in the field of health and social
services; in the field of culture, sports, organization of leisure and entertainment exceeds the all-
Russian indicators in 2020. 1.3-1.6 times.
Table 6. - Average annual number of employed by type of economic activity
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cial services;
culture, sports, lei-
sure and entertain- |15 /16(24|22(1.9(23|1.7/16(21|16|15] 3 |18|15|20|16[17]21

ment activities.

The indicator reflecting the structural changes taking place in the economy is the structure of
employment, which is shown in Table 6. This indicator reacts to any changes in the socio-economic
development of the region. It allows you to judge which phase of the cycle the economic system is
in: growth or recession. Employment in terms of activity of hotels and catering enterprises by coun-
try and regions in 2020 shows a decline from 1.5 to 7 times compared to 2019. On the contrary, an
increase of 2-3 times is observed in terms of activities in the field of health care and social services.
Also, an increase of 1.5-2 times is recorded according to the indicator of activity in the field of cul-
ture, sports, organization of leisure and entertainment. The growth in employment in terms of ac-
tivities in the field of health care and social services is associated with anti-anemic measures. The
growth in terms of activity in the field of culture, sports, leisure and entertainment is likely associ-
ated with the outflow of the economically active population from other sectors of the economy.
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Table 7 - Real cash income of the population
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Table 7 shows the real incomes of the population reflecting the standard of living in the
country. The higher the standard of living, the more goods and services you can buy with your in-
come. Since 2018 to 2019 real incomes of the population of the Russian Federation grew slightly
within 1%, then in 2020 incomes fall by 4.3%, in Moscow — by 6.3%. In the regions of the North
Caucasus Federal District, a decrease in real incomes of the population was noted throughout the
entire period from 2018. to 2020 The sharp drop in real incomes of the population is due to anti-
pandemic measures and the economic recession.

Table 8: - The structure of household consumption expenditures:
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The income level of the population is a significant indicator of the well-being of society.
The data are shown in Table 8. This indicator plays an important role in the accumulation of human
capital (quality of life, recreation, education, health). Household consumption level directly depends
on income level:

- the less income, the more food costs, the less remains for the accumulation of human capi-
tal,

- a moderate increase in the population's income leads to the fact that the cost of non-food
products is growing faster than the cost of food,

- high incomes of the population lead to the fact that expenditures on services begin to grow
faster than expenditures on non-food products.

For the period from 2018 to 2020 the overall Russian structure of household consumer
spending reflected moderate income growth: spending on non-food products grew slightly faster
than spending on food, while spending on services declined. In Moscow for 9 months 2020 spend-
ing on services grew faster than food and non-food items, with real cash incomes falling. In the
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Stavropol Territory and KChR for 9 months 2020 with a fall in the real money income of the popu-
lation, expenditures on non-food products grew faster than expenditures on food, and expenditures
on services declined. In KBR and North Ossetia, food expenditures exceeded expenditures on non-
food items, and service costs declined.

Table 9 Distribution of paid services to the population by types
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Consumption of paid services by households with different income levels in terms of the
nomenclature is approximately the same: housing and communal services, medical, sanatorium and
health services and educational services, transport and communications, culture; physical education
and sports. However, the structure of consumption of paid services by the volume of certain types
of services, their quality is significantly different (table 9).

And even if the demand for non-food products and services as a whole falls under the condi-
tions of an economic recession, the demand for medical, sanatorium and health services. and educa-
tional services remain stable. This growth is mainly driven by the upper middle class, while the
poor and relatively poor will reduce it. The cost of services reacts to crises in the economy with a
time lag than the cost of goods; however, when the economy recovers, their outstripping growth
may occur. For 9 months 2020 in the Russian Federation there was a decrease in demand for ser-
vices of hotels and accommodation facilities, culture, physical education and sports, for medical,
sanatorium and health services, it remained stable. This trend continues in the regions of the North
Caucasus Federal District. In Moscow For 9 months 2020 there was a drop in demand for all of the
above services due to a more developed service sector and a higher settlement base.

Conclusions

In the context of the economic crisis, the behavioral consumption model stops working,
households rationally approach the choice of goods and services. The decrease in the population's
income due to the pandemic will inevitably lead to a decrease in the share of the middle class in so-
cial stratification, as the main participant and consumer of the experience economy. This trend will
contribute to an increase in demand for cheap tours and destinations, and at the same time to an in-
crease in requirements for the quality of service, since people accustomed to privileged services
abroad will come to domestic resorts. The local infrastructure of the hospitality industry may not be
able to cope with their exaggerated requirements. It is assumed that most of the country's citizens
will not travel less, but the industry itself could change significantly. Probably, other specific types
of tourism, such as medical tourism, may become more in demand due to the difference in prices in
the regions for medical services (including dental and cosmetic). Recreational tourism (sanatorium
and health services) will become more popular among the younger generation. The resort regions of
the North Caucasus Federal District (the geographic region of KMV) are in an advantageous posi-
tion in this direction, as they have a developed recreational infrastructure and qualified personnel.
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\ Tpebosanus k odopmnenutro u coaue pykonuceiié pedaKuuio ’ypHana
=

PAaHTaMN, JOKTOPAHTAMU 11 COMCKATCTAMNYICHDBIX CTeTeHen

JKypuan ny6nukyer MaTepuansl B pa3genax:

Texundeckne HAYKn: KIaccuyecKye MCCIENOBAHNMA 1 MHHOBALMI

VHdopmaTnka, BBIYUCTUTENbHAS TEXHMKA U YIIPABICHIE

TexHOIOrMA NPOJOBOIbCTBEHHBIX IIPOAYKTOB

HncKyccnoHHbIE cTaThU

Kpatkue cooGmenns

Illonurnyeckne HayKn

[Tomuronorus

Matepuainsl B peJaKIyIO XypHaIa IPUHUMAIOTCA B COOTBETCTBUM C TpeOOBaHMAMYU K 0OPMIEHMIO U CAaYe py-
KOTIMCeJT TOCTOSHHO U MYOIMKYIOTCA TTOC/Ie 0053aTe/IbHOTO BHYTPEHHETO PELEH3UPOBAHNA M PeIleHNs pefaKLIOHHOM
KOJUIETMH B TIOPSJIKE OUePeHOCTH IOCTYIUIEHU € YIETOM pyOpuKanuy HoMepa.

1. Jlna onTuMu3anyMu pefaKlIOHHO-U3ATEIbCKOV IOATOTOBKM pefaKIysa IPUHMMAET OT aBTOPOB PYKOIMCHU U
CONYTCTBYIOLINME UM HEOOXOAMMBIE HOKYMEHTBI B CJIEAYIOLIEl KOMIUIEKTal[u:

1.1. B neyaTHOM BapMaHTe:

OTeyaTaHHbI 9K3EMIUIAP PYKOMMCH

O6wpem cratbu: 6-12 crpanun (opurnHambHas craths), 15-20 crp. (0630pHas craths),2-3 cTp. KpaTKoe coobiie-
Hite. Tpe6oBaHMA K KOMIIBIOTepHOMY Habopy: dopmat A4; kernp 12; mpudr TimesNewRoman; MeXXCTpOYHBIT UHTeP-
Bas 1,15; HyMepalya CTpaHuUL] BHU3Y IO LIEHTPY; OJIA Bce 2 cM; ab3alHbIi OTCTyT 1,25¢M.

Ceefienns 06 aBTope (Ha PyCCKOM M QaHITIMIICKOM SI3BIKAX)

CBefileHMsA TO/DKHBI BKIIIOYATh caepytomyio nHpopmanmio: GVO (IONMHOCTBIO), y4eHasa CTeleHb, YYeHOe 3BaHUe,
IO/DKHOCTD, MECTO 1 afpec paboThl, affpec 3MIEKTPOHHOM MOYTHI U TeeOHBI s CBA3M.

1.2. Ha anekTpoHHOM HOcuTene B oTAenbHbIx daivtax (CD-DVD puck min ¢rrem-kapTa): SIeKTPOHHbII BapUaHT
pyKommucu B TeKcToBoM pemakrope Word (HasBanme daivta: «Pammma_J.O._cratea»); CeemeHusa o6 aBTo-
pe (HasBanue daivta: «@ammmua_J.0._cBemenns o6 aBTope»).

1.3. OT3bIB HayYHOTO PYKOBOAMTE/A (U1 aCHMPaHTOB, abIOHKTOB M coucKareneli). IlogmmucpiBaeTcA HayYHBIM
PYKOBOOMTEIEM COOCTBEHHOPYYHO.

1.4. PenjeH3uAcenanicTa B JaHHON Hay4HOI cdepe, MMEIOLIETO YYEHYIO CTeleHb. [Iofmich peLieH3eHTa JO/DKHA
OBITH 3aBepeHa COOTBETCTBYIOLEI KaPOBOII CTPYKTYpOIi (pelieH3Ms HO/DKHA ObITh BHEIIHel 10 OTHOIIEHNIO K Kaden-
pe WK OPYroMy CTPYKTYPHOMY IIOApa3feneHnIo, B KOTOPOM paboTaeT aBTop).

1.5. OkcnepTHOE 3aKmoueHNe (/11 TEXHMYECKMX HayK). Bo Bcex MHCTUTYTaX CO3/jaHbI 9KCIIEPTHbIE KOMUCCUM, KO-
TOpbIe TOAIMCHIBAIOT SKCIEPTHBIE 3aK/IIOYCHIA O BO3MOXKHOCTY OIYOIMKOBAHUA CTaTbM B OTKPBITOM II€YaTH.

2. Crarbsi O/DKHA COTEPXKATh CIEHYIOLINe 37IeMeHThI 0()OPMICHNSL:

nHpekc YK (Ha pyccKoM ¥ aHITIMIICKOM A3bIKAX);

dammnuio, MM, 0T4eCTBO aBTOpa (aBTOPOB) (MM M OTYECTBO IIOITHOCTBIO) (Ha PYCCKOM UM aHITIMIICKOM A3BIKaX);

Has3BaHUe; (Ha pyCCKOM UM aHITIMIICKOM A3BIKaX);

MecTo paboThl aBTOpa (aBTOpPOB) (B CKOOKaX B MIMEHNTEIbHOM IajieKe) (Ha PyCCKOM U aHITIMIICKOM A3BIKaX);

KPaTKYI0 aHHOTALIO COTep>KaHms pykomucu (3—4 cTpouKM, He HO/DKHBI IIOBTOPATD Ha3BaHMe) (Ha PyCCKOM U aH-
IJINIICKOM SA3BIKaX);

CIIMCOK K/TI0UEBBIX CJIOB MM CTOBOCOYeTaHmII (5-7) (Ha pycCKOM U aHITIMIICKOM s3bIKaXx);

B KOHIIE CTaTbM pepepaT Ha aHTIMIICKOM SI3BIKE;
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3. Odopmienne pucyHkos, popmyn u Tabmmi;:

Pycynku u TaGIUIIbI BCTaBIAIOTCA B TEKCTe B HY)KHOe MecTo. CCBUIKM B TeKCTe Ha TaONMLIBI ¥ PUCYHKM 00sA3a-
Te/IbHBL. 3a Ka4eCTBO PUCYHKOB W poTorpaduit pefakiysa OTBETCTBEHHOCTI He HECeT.

3.1. Odopmrenne pucyHKoB (rpaduKoB, fuarpaMm):

BCe HafIMMCK Ha PUCYHKAX [O/IKHbBI YMTAThCS;

PUCYHKY IOJDKHBI OBITh 0POPMIIEHBI € Y4eTOM 0COOCHHOCTU YepHO-0e101i eyaTy (peKOMEH/IyeTCA UCIIONb30BaTh
B KayecTBe 3aJIMBKY Pa3JIM4HbIe BUIbI IITPUXOBKU ¥ y30POB, B TpadMKax pasIudHble BUABI JIMHUII — NYHKTUPHBIE,
CIUTOIIHBIE U T. [, Pa3HOe opopMIeHNEe TOYEK, II0 KOTOPBIM CTPOUTCA IpadpuK — KPY>KOUKH, KBAf[paThl, pOMOBI, Tpe-
YTOTBHUKM); LIBETHBIE U IIOJyTOHOBBIE PUCYHKM MCK/TIOUAIOTCS;

PYICYHKM JJOTDKHBI YUTATHCA OTHENBHO OT TEKCTA, IO3TOMY OCU JO/DKHBI MIMETb HasBaHME UM eIMHUIBI MISMEPEHNS;

pucyHku Hymepytorca cuusy (Pucynox 1 - HaspaHme) u BhIIONMHAIOTCA B rpadudeckoM pemakTope 10 Ker-
neMm (mpudrom).

3.2. Odopmenne ¢popmyn: GopMyIbl BHIOMHAOTCA B porpamme pegakTop gopmyn MathType; 12 mpudrom,
BBIPaBHUBAIOTCA 10 LIEHTPY, X HOMepa CTaBATCA IPY IOMOIIY Taby/IATOpa B KPYI/IBIX CKOOKAX 110 IPaBOMY Kpalo.

3.3. Odopmrenne Tabmui: TabMMIBI KO/DKHBL MMeTh HasBaHue. Tabmmupr Hymepytorcsa cBepxy (Tabmmua 1 -
HasBanue) n Boinonssiiorcs 10 xermem (mpndTom), MEXIYCTPOIHOE PACCTOSIHIE — OLMHAPHOE.

4. Bubmorpaduaecknit ciimcok.PasmeraeTcss B KOHIe CTaThbi. B HEM IePeYNCIAIOTCA BCe MCTOYHMUKY, HA KOTO-
pble CCBITAETCsI aBTOP, C MOMHBIM Oubmmorpaduaecknm anmapatom usganns (B coorserctsun ¢ TOCTP 7.0.5-2008).

5. ABTOpCKO€ BUSMPOBAHNE:

aBTOP HECET OTBETCTBEHHOCTDb 33 TOYHOCTD IIPUBOJVIMBIX B €T0 PYKOIVCHU CBENEHNII, IUTAT ¥ MPaBUIbHOCTD yKa-
3aHUA Ha3BAHMIT KHUT B CIIMCKE INTEPATypbl;

aBTOp Ha IOCNIenHel crpaHuLe mumer: «O6beM CTaThby COCTAaBAET ... (YKa3aTb KOMMYECTBO CTPAHMIL)», CTABUT
JaTy U TIOAIINCE.

Appec pegaxkuun: T. ITaturopck, y. 40 ner Okta6ps, 56

CraTby C KOMIUIEKTOM JJOKYMEHTOB B >KypHan «CoBpeMeHHasA HayKa ¥ MHHOBAIIMN» CIaBaTh:
r. ITaturopck, yi. 40 ner OkTa6ps, 56, kab. Ne 45 OIIO HIP,

OTBETCTBEHHOMY CeKpeTaplo xypHana: OpobuHckoit Banepun HukomaeHe

Konrakrusrie renedornnr: (8793)33-34-21; 8-928-351-93-25
e-mail:nauka-pf@yndex.ru, orobinskaya.val@yandex.ru
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Hayuynoe uspganne

COBPEMEHHAI HAYKA
"
MHHOBAIINN

Hayunpiit Xxypuan

Bermyck Ne3 (35), 2021

Hayunoe pefaxTupoBaHme, IpoBepKa cTarTeil Ha aHTUIIIAruaT pyopuKku
«Texunueckne Hayku» — B.H.Opobunckas
ITepeBoj; aHHOTAINIA, K/IIOYEBBIX C/IOB, pedepaToB Ha aHITMICKN A3bIK — E.B. Tangun
Koppextnposka texcra - JI.A.Baptymsan

ITommmcano B mmevats 05.10.2021 Beixoq B cBer 18..10.2021

Dopmar 200x280. Yo new. 1. 21,97Bbymara odcernas. ITedats odceTHast.
Tupax 500 sx3. 3aka3 Ne

OrTreyaTaHo ¢ FOTOBOT'O OPUTHMHAJI-MAKeTa, IPeCTAaBIeHHOIO aBTOPAMIL,B TUIIOTpapum
DIAOY BO«Cesepo-Kaskasckuit penepanbblit yuusepcuter»dummana CKOY B r. Ilaturopcke
357500, CraBpononbckuit Kpai, . Ilaturopck,
yi. Oxra6pbcekas / np. 40 ner Oxrabps, 38/90.

Ten. 8(8793) 97-32-38



